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SCIENTIFIC COMMITTEE
PREFACE

This book of abstracts contains contributions by-all participants of the VIl Word
“Sponge Conference, convened September 2010 in Girona. The primary goal of the
Vili Conference has been to continue the traditions of research ‘excellence, inter-
“Aational collaboration and knowledge transfer, and spenge-centric enthusiasm that
have characterized the Sponge Symposia series since its inception in 1968. Or-
ganized by Wiliam Fry on behalf of the Zoclogical Society of London; the 1968
Symposium hosted 40 participants. In the four decades: since its origin, the number
of Symposia participants hias been steadily increasing, as scientists from disparate
disciplines unite- under the common theme of Poriferan research. In-this VIl Confer-
snce edition, the Symposia consists of 265 delegates with a mean of 1,3 contribu-
tions perdelegate.
The areas of research covered by the 354 contributions are largely reflective of the
current trends in the Maring Life Sciences. Notably, some of the hot topics in previ-
ous.Symposia, such as Natural Products and Chemical Ecology, which were born
and flotirished in Amsterdam (1993), Brisbane {1998).and Rapallo (2002), are poor-
ly represented in the Girona convention. In contrast, the genetic/geniomic disciplines
have experienced a sudden increase, in particular within the framework of sponge
Phylogenetics and Evolution. A total of 154 contributions are-attributed to the field
of Ecolagy; 60 are related to-cell and organism studies (including gene expression),
and 48 focus on Phylogeny and Evolution. Only 28 contributions address the sec-
ondary-chemistry-and the sponge applications. Finally; contrary to the expectations
from general scientific trends, the field of taxonomy has survived Conference after
Conference and.remains a promingnt discipline of sponge research, by-passing the
changing scientific paradigm.
We are excited about thisnew Conference and hope you will enjoy the talks, post-
ers, round tables, informal discussions, meeting friends ... and ‘also the country.
We have done our best to achieve this'goal in the context of a world crisis, But we
realize that if the Conference is successful, the merit belongs to.you, the attendants.
Thanks for your enthusiastic participation-and welcome to Gironal
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_Sponges on reefs: 35 years of collaborative research on the
; WMesoamerican Barrier Reef

Ritzler, K

Department of Invertebrate Zaology, National Museum of Natural History: Smithsonian
Institution, USA

After more than three decades. of research at one coral-reef location, multidisciplinary
teams operating under a Smithgonian-sponsored program have -generated ground-
breaking data and ideas about reef sponges that would be impossible for lone inves-
tigators or short- term expeditions to match. Launched by a few biclogists and geolo-
gists at the National Museum of Natural History, Washington, iri the early 19708, this
field research program evelved inio the Caribbean Coral Reef Ecosystems (CCRE)
endeavor dedicated o thie long-term interdisciplinary study of a section of the Meso~
american Barrier Reef (MBR), the Atlantic’s largest reef complex. The MBR extends
250 km southward from Yucatan, Mexico, inta the Gulf of Honduras, most of it located
off the coast of Belize. It fies 2040 km from the mainland, separated by a lageon
averaging about 15 m in.depth (3 m in the north, 24 m in the south, and 24 m on the
outer reef platform). Because of the reef's location, continental influences such as ex-
cessive hutrient runoff remain minimal, while calm, productive, lagoon waters inshore
and low-nuirient biue-water environmients offshore are within a few hundred meters.
Subsystems include the actual reef (composed of isolated patch reefs, and the bar-
rier back reef, crest, fore reef, and fore-resf slope along the margin of the continental
shelf), seagrass meadows, and mangrove istands. Among tha varied macrobenthos of
this relatively unspoiled reef ecosystem, sponges stand out for-their ubiquity, range of
Solor, rich species and biomass, and ecological influence; they populate the rocky hard
substrata, some sandy botioms, and, because the mean tidal range inthe area is only
20 om, the subtidal stilt reots and peat banks of the mangroves as well. In 1972, the
CCRE. established a field station on Carrie Bow Gay, a tiny sand islet off southern Be-
lize formed by reef-crest debris, to provide year-round suppart for research by varied
experts, concernad with investigating biodiversity in the broadest sense, developmen-
tal biology, species interaction, oceanographic and carbonate-geclogical processes,
community development over time starting in the Pleistocene, and distributional, phys-
iological, @nd cheimical ecology: Early on, program participants consisted of staff of
the National Museum of Natural History, but eventually, despite financial constraints,
coliabarators weré brought in from other academic institutions worldwide, Numerous
studies examined the biological and geological role of Porifera in the reef communi-
ties. At last count, 113 researchers focused on sponges of the Carrie Bow area, with
88 {78%) condugting fieldwork and the temainder coauthoring publications, Of the
fieldworkers, 63 (72%) studied sponges directly, while the rest (25, or 22%)-deait with
sponge associates. To date, 117 scientific papers have been published on the resuits
of this research, while many more are-in progress.

The earliest comprehensive study of Caribbean sponges, published in 1864 by Du-
chassaing & Michélotti, dealt exclusively with collections from the Lesser Antilles.

1
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Subsequent work by Schmidt, Carter, Dendy, and. Topsent between 1870 and 1890
covered mainly the Guif of Mexico arid the West Indies. The first sponge known from
Belize (then British Honduras) was a tiny (5x12-mm) Polymastia biclavata (now genus
Coefosphagra), sent to England by a local collector and described by B. W. Priest
before the. Quekett Microscopical Club of London in 1881. This remained the only re-
cord from Belize for the next 56 years, until the British Rosaura Expedition of 1937/38
collected five species from Belize City harbor and Tumneffe Island atoll; even those
$pecimens were not describéd until Burton's treatise in 1954.
When our’CCRE Tesearchers arrived in Belize in the 1970s, studies centered on sys-
tematics and faunistics, including the quantitative distribution of benthic organisms
among the various shallow-water habitats. Over the next 30- years or so, taxocnomy
was approached by-methods ranging from basic morphology to fire. structure, DNA
barcoding, and ecological manipulations, One highlight of these years was a work-
shop for six experts on Caribbean Porifera held at Cairie Bow Cay: CCRE studies
have identified 30 new species, one.of them first "recognized” by a predatory starfish,
snd many more-are still under study. Several taxonemic groups were. revised locally
(among them Clionaidae, Mycalidas, and Chalinidae) or Caribbean-wide (as in the
case of Lissodendoryx [Coglosphaeridae), lotrochota [lotroctiotidae], and Axinellidae).
Researchers not only documented species by photography and drawings , but also
analyzed and scientifically illustrated many of the communities dominated by sponges.
Several spawning events were recorded, and the development of selected species
was studied by electron microscopy. Larvae were sampled from the wild and settle~
ment preferénces and development investigated in the laboratory.
{nitially, ecological work focused on the distribution of common species and their role
in reef structure and zonation, on the abundance of speciés with photosynthetic sym-
bionts, and on hicerosion, the latter in collaboration with carbonate geologists during
habitat.and reef-zonation surveys. Research teams placed limestone plates in-all reef
sections to measure benthos settlement and growth and excavation rates; explored
re¢f caves and cavities; including the interior of coneh shells discarded by local fish-
ermen; arid experimented with instruments recording in-situ sponge pumping-activity
and day-verstis-hight respiration rates of species hosting cyanobacterial symbionts.
Exploration quickly expanded te the nearby Twin Cays mangrove, where stilf-roots and
peat banks along its tidal chanriels were discovered loaded with sponges. When nu-
merous plankton tows over the reef failed to collect sponge larvae, innovative design
praduced a self-contained, flow-generating sampler that could bé deployed inside the
reef framework to capture near-hottom plankton.
The range: of subsequent. research included the eycling of silica and nutrients, sym-
biosis, disease, mutualism, space competition, and predation. Silicon turned -out to
be quite rare in this calclum-carbonate-dominated environment, as.sponge spicules
and a few other siliceous skeletons were rapidly-dissolved and reused by new sponge
gehierations. CCRE workers showed that sponge-gerierated silicon far exceeded the
productivity of diatoms-off Belize, and; equally important, that unexpected nutrient con-
tributions from spenges are telated to nitrogen fixation by bacteral symbionts. With
the gid of electron microscopy, morphotypes of the. latter from various hosts were
studied and their molecular-characterizations is currently under way. Particularly sig-
nificant, some of these symbionts, or ceriain relatives, are causing sponge disease
12

S -coniribliting to it. ‘Suspected mutualistic relationships relate mainly to interaction
etween sponges and their diverse invertebrate associates, particularly parazoanthid
izoans and ophiuroid and crustacean endofauna. Interestingly, the relationiship with
arazoanthus cover appears to-be parasitism, for instead of protecting sponges from
ish-predation, this organism depresses thelr pumping activity: Meaanwhile, britllestars
eceive pradator protection from their spenge hosts and repay them by cleaning their
surfaces of fine sediments.
One of the most siriking discoveries on the reefs off Carrie Bow Cay was.that alpheid
{or snapping) shrimps: form complex social organizations inside spenges, the first de-
scription of eusaciality in the sea, and closely. comparable to that in termite nesis of the
nearby mangrove. Another important finding was that patterns of sponge distribution
are governed substantially by competition for space and predation; with ensuing -suc-
cess for encrusting species depending on fast growth rates, the effects of allelochemi-
cais, and the timing of settiement on vacant substrate, Transplant experimients. switch-
ing reef and mangrove species clearly show thata surpfising diversity of spongivores
influence disfribution.
Environmental factors such aslight, temperature, salinity, desiccation, substrate, and
sediments were also studied for their effects on sponge individuals and populations.
Sponge-competitors, forexample, were shown tohave thrived on shallow-water corals
suffering from stress and. bleaching (and possibly disease) related to water-warming
events and enhanced ultraviolet radiation during some hurricanes: In the Belizean
mangroves; temperature.and salinity extremes in the inshore |akes and extensive tidal
channils affect the structure of the root-fouling community, which in turn benefits the
mangrove trees. The composition of healthy sponge populations in-a given area pro-
vides clues o chariges caused by subtle environmental degradation, such as the in-
troduction of pollitants. Seme sponges were found to-be quite-resistant to desiccation
during extreme, long-lasting low tides and to have cellular osmoregulation’ capacity.
Although sponges are only modest calcareous skeleton contributors in modern seas,
they play @ major role in producing limestone mud through bioerosion.. At the same
time, they incorporate vatious kinds and sizes of calcareous particles. of adopt mor-
phological and physiological strategies for living buried in sand.
Through its contributions to @ wide range of publications over the years, CGRE re-
search has stiongly demonstrated the impartance of sponges in tropical shallow-water
habitats and documented efféctive techniques of préparation, study, and monitoring.
Strikingly, sponges in general have fared better than reef corals—vital.contributors to
thie ‘substrate and geomorphology of the reef ecosystem—following the.recent degra-
dation of the once-pristine reef tract near Carrie Bow Cay by violent hurricanes, earth-
quakes, excessive nutrient run-off from the maintand, and water-warming episodes.
However, there is hope that.conservation measures will be accelerated and strictly
enforced to reverse this decline. Clearly, éven the most robust sponges will not survive
without the reet and Thangrove structures that provide them—not to. mention the entire
reef community—with a homs.
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framework for a phylogenetic classification of Porifera
; following the PhyloCode

Cardenas P, Boury-Esnault N?, Manuel M?

Department of Biology, University of Bergen, Norway; *Station marine d'Endoume, GNRS
DIMAR 6540, Université de la Méditerranée, France; “Université Paris 06, UMR 7138 CNRS
‘ UPMC MNHN IRD, France

Recent advances.in malecular and ¢omputationai biology have fed to a-burst of new
sponge phylogenies. Unfortunately, many of these phylogenies are not translated into
classifications thus accentuating the: phylogeny / classification gap (Franz 2005) and
the creation of ‘phantom taxonomies’ (Padial & de la.Riva 2007). in a.group in which
the standard ranks are already in use, naming a newly discovered clade requires
gither the usé of an unconventional intermediaté rank (e.g., supersubfamily) or the
shifting -of less or more inclusive clades to lower or higher ranks, thus causing a cas-
“cade of name changes. This situation discourages systematists from naming clades
ontil an entire classification is developed, Méanwtiile, well-supparted clades are. left
unhamed, and taxonomy falls. progressively farther behind knowledge: of phylogeny
(Cantina & de Queiroz, 2010 http://www.phylocode.org). To-avoid this, a phylogene-
tic. classification using phylogenetic definitions, following the - principle and rules -of
the PhyloCode v.c, is the best solution to keep spenge phylogeny up-to-date and
incorporated into sponge taxohomy. For the time being only three works have gi-
ven phylogenetic definitions of sponge clades: » Manuel ét al. (2003); 5 names
{all nomen cladi conversumy - Borchislfini st al. (2004): 5 names (all nomen cladi
conversum) » Cardenas et al. (2010). 7 names (6 nomen cladi conversum and 1
nomen cladi novum). However these names are seldom used and the PhyloCode is
most often ignored. In an effort to acquaint sponge phylogeneticists and taxonomists
with phylogenetic classifications, we here. propose to include all PhyloCode names:
inthe World: Poiifera Database. (www. marinespecies.org/poriferal), The WPD has an
expert team of editors wha could guaranteé that the clade names proposed 1) follow
the' PhyleCode rules and principles. and 2) are linked to a publication and to.a phy-
fogenetic tree. The purpose of the-PhyloCode is not to replace existing names but to
provide an alternative system for governing the application of both -existing and newly
proposed-names. We propose that only well supported poriferan clades should be na-
med following Article 9.4. When possible, pre-existing names will be used-to avoid the
proliferation of names (‘conversion’ in the sense of the PhyloCode recommendation,
10.1). Furtherimore, names will be employed in a sehse close to their classical sense
in the Linnagan system (recommendation 10A). The species name under the Phylo-
Code is a binomen (Articie 21): the first part of a species binomen is a ‘preriomen’
and the second part is a specifier or'an epithet. The author(s) of & PhyloCode name
is (are) the person(s) who establish that name, including publication of a phylogenetic
definition for it (Article 19). When cited, these author(s) appear in-square brackets,
after the person{s) who first published the name (Article 20.2): Calcinea Bidder, 1898
[Manuel et al., 2003], Geodia Lamarck, 1815 [Cardenas et al., 2010].
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Integrating new knowledge of molecules into the physiology
and ecology of sponges

Leys S*
*Department of Biological Sciences, University of Alberta, Canada

The recent availability of the first sponge genome (Amphimedon queenslandica) and
of the transcriptome, and soon the metabolomes, of other sponges gives us a new way
of understanding :spenges: by their molecular components, This wealth of information
confirms sortie long-held ideas about sponge form and function, but aiso poses new
puzzles. In a way it is.the absence of particular genes or gene families from the ge-
nome of Amphimedon that'is. most interesting and which generate questions that high-
light the need for an organismal approach. To understand how molecules work in the
physiology and organization of the sponge we therefore rieed so study the cell biology,
physiology and ecology. of sponges, in the lab and in situ. For example, the genome
tells us that sponges have genes for post-synaptic signaling, as well as a complement
of potassium and calcium channels. And although we cannot find clear synaptic-like
structures between sponge cells, expression work of sponge channels in frog cocytes
suggests that some K-channels from Amphimedon-are able to re-set the membrane
potential quickly, hinting at thé ability of this demosponge to be able to'send electrical
signals. We also now know that sponges have-genés for tissue poiarity and adhesion,
but npt for oeclusion, yet new physiological studies from our group-show that sponge
epithelia have high electrical resistance, and those with high resistance occlude the
passage of small molecules. as do other animatl epithelia. . And we know that sponges
have receptors-for GABA and for metabotropic glutamate signaling, but apparently no
jonatropic receptors. Qur in vitro studies confirm that spanges, like other animals, use
glutamate to stimulate and GABA to inhibit contractions of their tissues, and interest-
ingly the rate of signal transmission is siow as would be expected if they use metaba-
tropic:rather than ionofropic receptors. Sponges also possess a repertoire of genes
inveived in control of-cell proliferation, in regulation of development, and'in self-non-
self recognition..In vitro expression work with genes involved in stem cell maintenance
confirms that archaeocytes are the main stem cell population and are-able to differenti-
até’into many cell types in the sponge. Cell biclogical studies confirm that choanocytes
are pluripotent, differentiatinig into more choarocytes and into gametes. But field and
lab studies also-show that in some sponges the turnovar rate of choanocytes is greater
than that of the most prolific epithelium of a vertebrate gut, and they are shed daily.
Therefore the diverse roles of cheanocytes in pumping, feeding, and forming gametes
implies. differential gene expression possibly within a sponge ontogenetically; and In
different sponges:. but what triggers cells ta enter one. pathway and not another is
as yet unknown. Molecular data is a pewerful new tool for interpreting sponge form
and function. However given the ancient evolutionary lineage of sponges, and their
specialization s suspension feeders, which makes them extremely dependent on the
chemistry of their énvironment; we need a sound understanding of the structure and
function of the whole animal jn its environment to integrate molecular and fuhctional
data— a true organismal approach.
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Researching the “Redwood of the Reef”: Growth, age,
demographics and bleaching of the Caribbean giant barrel
' sponge, Xestospongia muta

Pawlik J
UNC Wilmington, USA

Considering their importance in most benthic marine eommunities, we understand less
about many basic aspects, of the-biology. of spenges than most other-animal groups.
How old are they? How fastdo they grow? Are theirpopulations increasing? Whatis
their recruitméni rate? Since 1997, my students and { have studied the demographics
of over 600 giant barrel sponges, Xestospongia muta, in 12 permanent plots on the
coral reefs off Key Largo, Florida, USA. Over a 4.5-year interval, we measured the
volume of 104 tagged sponges using digital images 1o determinie growth rates of X.
muts. Five models were fit to. the cubed root of initial and final volume-estimates to
determine which best described growth. The mean specific growth rate was 0.52 =
0.65 per year, but sponges grew as:fast.or slow as 404 or 2%: per year. Growth of X
hita was best described by the general von Bertalanffy and Tanaka growth curves.
The largest spofige within .our transects was sstimated to be 127 years old, and age
extrapolations for photographs of the largest X. muta are in excess of 2,300 years,
placing this species among the longest-lived animals on earth. From 2000 to 2006,
population densities of X. muta significantly increased at sites oi Conch Reef by a
mean of 46% and on Pickles Reef by a mean of 33%. |n 2006, derisities of X. muta
on-Conch Reef ranged: from 0.434 to 0.277 sponges/m?2, with the-largest size-class of
sponges constituting 75% of the total sponge. volume. Increased population density
resulted froin a significant ifncrease in the. number of sponges in the smallest size
class. Recruit survival' did not significantly change through time; however, a signifi-
cant interaction: between season and year on recruitment suggests large recruitmert
puilses are driving population increases, Using a stage-based malrix model, projec-
tions indicate that populations, of X. muta will. continue to increase under present
conditions, but population growth may be negatively affected by continued mortality
of the largest individuals from “sponge orange band” (SOB), a pathogenic syndrome.
Like other spongé species, sutface tissues of X. muta contain cyanobacterial symbi-
onts that give the sponge its brownish coloration. Beginning in the 19808, two types
of bleaching of X. muta was obsérved on Garibbean reefs: nori-fatal cyclic bieach-
ing, and fatal bleaching, synonymous with SOB. To determine if sponge bleaching
is caused by stress; as in reef-building corals, we quantified. expression of the stress
indicatorgene hsp70 in healthy and bleached sponge tissue and in spongesSubjected
to temperature, and salinity extremes. Heat-shock protein expression was higher for
sponges with SOB, bui niot those -undergoing cyclic bieaching. This and cther studies
suggest that the cyanobacterial symbionts of X. muta are commensals, rather than
muitualists on which the sponge is dependent.




ONGE
CONFERENCE

GIRONA
200

GIRONA
20610

Sponge-microbe symbioses: recent advances and new
directions

Thacker R
University of Alabama, USA

Many sponges are. now recognized to -host -abundant and diverse communities of
symbiotic microorganisms. Over the past'4 years, rapid advances have been made
by numerous studies-that examine the diversity of sponge-microbe symbiosés. Initial
expectations of a consistent, vertically transmitted. microbial community in sponges
have been challenged by recent documentation of highly variable, horizontally trans-
mitied communities, as well as vertically transmitted: communitiés that appear unique
fo specific sponge ‘species. This talk will synthesize recent advances in.the ecology
of sponge-microbe symbioses, focusing on (1) the diversity of these associations; (2)
the specifisity (or lack of specificity) of these associations:over host phylogeny, geog-
raphy, and time; (3) horizontal and vertical modes of symbiont transmission; and (4)
the positive and negative impacts of microbial symbionts on their host sponges:. In
particular; expetimental data will be reviewed that support a mixed model 6f symbiont
transmission, with portions of a sponge’s microbial community consisting of horizon-
tally acquired, petentially transient microbies, and other portions consisting of vertically
transmitted, resident microbes. Recent advances that examine the impacts of miero:
bial symbionts on their hosts include approaches that use stable isotops ratios to eluci-
date the contribution of bacteria to'sponge carbonr and nitrogen metabolism, in-addition
to studies of sponge diseases. New avenues of research in.sponge microbiology in-
clude the use of metagenomic sequencing to determine.hypothetical roles of microbial
symbionts, coupled with experimental cultivation of the symbionts and verification of
metabolic contributions to host sponges. Since many of the most intriguing symbionts:
of sponges have yet to be cultured, further research in this area'is clearly needed.

Application of sponges for production of new medicines

Wijffels RH, Koopmans M, Martens D

Wageningen University, q ing Graup, the

“Aquaculture is thus far the best ethod to produce bioactive compourids:from spong-
s, although alse this techrigue is not fully developed. To gain more insight in the
fittritional needs for growth, we Studied the growth rate.of Haliclona aculata in- its
natural environment, Qosterschelde, the Netherlands, and monitored environmental
parameters in parallel, A stereo photagrammetry approach was Used for measuring
growth rates. Stereo plctures were taken and used to measure volumetric changes. To
obtain more knowledge about the carbon requirements for growth by sponges, respira-
tion rate and clearance rate was measured in situ in Haliclona oculata and compared
fothe earlier measured growth rate. We found that only 34% of the' particulate.carbon
pumped through the sponge was used for both respiration and growth. About 10% of
fhe-total used. carbon was fixed in biomass and over 90% was used for generating
@ehergy for growth, maintenance, reproduction and pumping. To improve growth, basic
knowledge about how food sources are used by the sponge is needed. To find the ex-
it relation between food retained and food converted to sponge biomass we need to
be able to distinguish between feed components and sponge biomass, which means
we need biomarkers. The fatty acid (FA) composition of organisms is specific and can
therefore e used as biomarkers. We identified and compared fatty acid profiles of
sponges in their habitats and the cofresponding FAs in the suspended particulate mat-
ter (SPM) in the surreunding water. Using a 13C pulse-chase approach metabolic rate
can be studied inside organisms. The sponges were fed 13C labeled diatom (Skel-
efonema costatum) for 8 hours in a closed system and they took up between 75 and
85 %.of the diatoms added. At differerit times whole sponges were sampled for total
13C enrichment, and fatty acid comiposition and 13C entichment. The algae fed to the
sponges were taken up by the sponges within 8 hrs, first conversion started during the
first day and total conversion lasted until at least 3 weeks after feeding. In different
studies it was shown that sponges grow slow, but are able to regenerate damaged
tissug fast, morgover, it has been found that damaged tissue coincides with higher
secondary metabolite production. We have examined the change of carbon metabolic
rate of fatty acid synthesis due to méshanical damage of sponge tissue. Filtration and
respiralion rate in both sponges responded quickly to damage. The rate of respira-
tion was teduced immediately after darage. 6 Hours after damage the filtration rate
increased to a level that was higher than the starting value; while the respiration rate
retumed to.the initial value before damage.
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Evolution and Phylogeny ofSpon?es and other Non-Bilaterian
Animals

Warheide G

Department of Earth and Environmental Sciences & GeoBio-CenterLMU, Ludwig-Maximiians
Universitat, Germany.

Deep level metazoan rélationships have long been controversial issues. Especially a
well resolved and supported phylogeny of non-bilaterian animals is needed to provide
a robust framework for reconstructing early metazoan -evolution. Expanding molecular
datasets -and continuing. advances in -phylogenomic methods are incrsasingly being
used, aiming to unravel these relationships. However, important nodes remain noto-
riously difficult to resolve. For example, some recent large-scale metazoan phylog-
énomic analyses — confrary to classical conceptions — found ctenophores to be the
earliest branching metazoan taxoh and favoured a sister-group telationship between
sponges and cnidarians, while other analyses suggest that the Placozoa diverged
first or that sponges are a paraphyletic assemblage that share a grade of construc-
tion rather than common ancestry. Several new large phylogenomic analyses, based
on datasets with different gene- and increased taxon-sampling of non-bilaterians,
will be: presented. Monophyletic Porifera is always recovered, regardless of outgroup.
choice and evolutionary model. Most analyses favour a sister-group relationship of
Ctenophora+Cnidaria, reviving the ‘Coelentérata’ concept. However, Placozoa rela-
tionships remain unstable as they are highly deperident on taxon sampling, evolution-
ary model selection and.outgroup choice. Additional data from non-bilaterians, among
them from deeply diverging lineages within Placozoa, and more critical data-analy-
ses will be required to unequivecally resolve the branching order of all nen-bilaterian
groups. However, results so far allow- insights into the.evolution of some key traits of
the Metazoa, including thosé of sponges.

22

Ecological interactions of sponge species

Wulff S
Florida State University, USA

siirge of studies of the ecological interactions of sponges with cther organisms and
heir abiotic-ehvironments has bolstered confidence in our gerieral understanding of
how sponges fit into their ecosystems. They consume: smaller sizes:of particulate
organic material arid, in collaboration with symbiotic microbes; disselved organics;
“‘and they are in turn fed opon by a small number of charismatic animals such as
“angeffishes, nudibranchs, and hawksbill turtles. Sponges are refatively successful
in.competition for space, and at asexual propagation and regeneration after partial
mortality. Many of their interactions are moderated by chemistry, and they can have
prafound effects, both positive and negative, on substratum stability and suitability for
““athver organisms. Sponges are especially adept at striking up collaborative associa-
“Aioris with organisms of all typss.  Changing conditions in coastal marine ecosystems
are generating questions that reveal some uncertainties about hew to predict specific
resulis of ecological interactions of sponges. Concerns have been expressed about
both decreases-and increases in sponges. For example, if sponge abundance di-
minished dramatically, would the water column become murky? Could bacteria in
sewage and mariculture effiuents be controlled by increased sponge abundance? If
plankton production rates increase in-response o increased water colurn nutrients
wilt sponges be clogged or grow faster? Will damaged reefs be unabie to recover if
sponge populations diminish? Will spongivores die, or feed on ascidians or algas, if
sponges decrease? Iif sponge abundance increases, will it be at'the expense of other
sessile organisms, such as corals; or will it improve water quality and -substratum
stability? Can sponges-perform homeostatic miracles, or will they finally be defeated
and vanish, taking with them the enormous number of species - with which they have
astablished mutually beneficial associations? Lurking within each of these ¢uestions
is the challenging additional question: Is sponge diversity as important as sponge
abundance, i.e., howmuch does it matter, and: under what circumstances does it mat-
ter, exactly which sponge spécies are involved?
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“great nurmber of individuals and greater. density of associated fauna.than both spange species. (Algal com-
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onge islands in an algal sea: associated fauna of two
editerranean sponges

Abdo D', Becerro MAZ, Sacristan 0?

listratian Institite of Marine Scierice, Australia; 2Centre d'Estudis Avangats de Blanes
(CEAB-CSIC), Spain

Maine. bicdiversity in the Mediterranean has feceived & fraction of the attention from the scientific world.
Eompared to the tefrestrial habitais of the Mediterranean. With the Mediterranean Sea undsrgoing rapid
eration due to human mediated influencés, it is Vital to improve. our. understanding of this biodiversity

o rsure its conservation and managarient. Here we exainined the *hidden” biodiversity provided by two
anges (Aplysiia aerophoba and Jrcinja variabifis) to that of the dominant aigal community.at Cadaqugs,
"It was hypolhesized. that A. aerophoba and 1. variabilfs would provide a significant istand refuge
hinalga) i ity to fauna. A signi different {P<0.05) associ-
‘Hisid fauna was found within: the algal community and the two sponge speciés. The algal community had a

minlly > 1. veriabilis > A, areophobs). However, .. variabili iad the greatest species richness (/. varfabilis

:Algal community > A.areophoba) and-diversity of i fauna (/, varfabifis> Algal i L

arbophalra). It is clear that the habitat provided by sponges and the ‘hidden diversity they contain, is a

Critical-and often of the maring envi This “hidden bi ity” needs to be
Ker Trito account when examining the biodiversity of an area
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Freshwater sponges have sealed epithelia which control ion
transport

Adams E, Goss G, Leys S
University of Alberta, Canada

Sponges are the only metazoans in which the presence of ‘true’ epithelia is doubted.
This is because-of a percelved absence of cell junctions, pelarity and a basement
membrane. Epithelia form protéctive barriers 1o regulate secretion and absorption
between the miesenchyme and environment. These properties have not been tested
in sponges. Here we:show sponges have epithelia with high resistance and which
occlude the passage of small molecules. Sponges are capable of coordinated behiav-
lour, have glutaminergic signaling, and their pinacocyles are stable over time (1,2).
They are said to lack-basal lamina but homoscleroimorphs have a distinct basement
membrane with type IV collagen (3) and demosponges possess-spongin shart chain
caollagen (4). Transniission elecfron microscopy has revealed areas similar to sep-
tate junctionis.or desmosomes between variols sponge cells (5,6,7). Furthermore, cell
junction genes have been found in sponges including neurexin (Oscarefla carmela
(8)), integrins (Ophlitaspongia tenuis (9)), tetragpanin and MAG! (Suberities domun-
clila (10)). These observations suggest that adhesion and sealing may. occur between
sponge cells. However,.the genome of Amphimedon queenlandica does ot contain
oceludin or claudin genes, classical proteing associated with sealing tight junctions in
vertebrates, and it lacks many septate junctiori genes (11). To measure the pas-
sage of ions across sponge tissus, we grew aggregates and gemmules of Snongilla
lacustris on permeable Millicell tissue culture wells. Tissue formed a confluent layer
with the attributes of a typical sponge (including canals and an osculum) over the
permeable membranes in 3-5 days. Resistance was recorded using an electron vol-
tometer (Evom).to impart voltage across the culturés. The recorded transepithelial
resistance of 8. faciistris epithelia was higher or equal to many vertebrate epithelia
including proximal kidney tubules. We found that cultures with a high resistance were
able to complétely occlude small tracer molecules such as PEG-4000, 3H-Inulin, and
Ruthenium Red. Cultures had a negative transepithelial potential (TEP}-in normal re-
cording media, positive TEP in chloride-free media, and slightly negative TEP in sodi-
um-free media. These results demonstrate that sponge tissues occlude solutes and
controt fon transport, the physiclogical atiributes of true epithelia. In the absences of
classical oceluding preteins this implies that genes for soiute occlusion developed be-
ore the currently known occluding genes. These unkriowh sponge proteins may also,
underlie the physiology of all othier animals. Finally, these results suggest that sponges
have tissue-level rather than cell-level crganization which challenges the definition of
Eumetazoa.

1) Leys et al. (2009) integr. Comp. Biol: 49:167-177. {2} Elliott and Leys (2010} J. Exp. Biol. In Press:(3)
Boute et-al. (1996) Biol Cell. 88: 37-44. (4) Aouacheria'et 2. (2006) Mol. Biol. Evol, 23: 2288-2302, (5)
Pavans de Cectatty (1986) J. Morph, 189: 45-65. (8) Ledger (1975) Tissue & Cell 7: 13-18, (7) Lefhias
1983) Tissue & Cell 15 523-535. (8) Nichols et al (2008) Pro. Natl. Aced, Sci, 103; 1245112456, (9)

Brower et-al. (1997) Proc. Nall. Acad. Sci. 94; 9182-9187. (10) Adell et al, (2004) J. Mol. Evol. 59: 41-50.
11) Srivastava et al, (2010) Nature |n Press.
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con. ciliatum as a model system for evolutionary
’ developmental biology studies

amska M', Adamski M*, Bergum B, Broberg E', Fortunato 81, Hoffmann FY,
‘ Leininger S, Rapp HT?, Zwafink C’

“Uni Sars Centre, Norway; 2University of Bergen, Norway

onges have long been recognized as a key group for understanding evoluﬁ!o(l of
fimal development. Traditionally, study of sponge devslop@ent have_ be_en limited
o descriptive émbryology studies, which demonstrated amazing fix\{ersﬁy in types of
‘cleavage, morphogenetic movements and timing of cell differentiation durw_ng devei-
opment among different sponge groups. Recently, thanks Fo the sequencing of the
first sponge’ genome, the one of Amphimedon queenslandica, and development of

protacols to study gene expression during its embryonic dgvelopment, we began tp
gain understanding of genes ‘involved in development of t_h»s dgmosponge. In addi-
jon; ranscriptome resources and molecular methods, mainly almefj at study of adult
“morphogenesis, have been developed for ’Homosclsromorph species, a{lowmg us to
gaininsight into developmental toolkit of this group. However, except for identification
ofa haridful of developmentally important genes, no data on molecular aspects of dg-
~ vélopment are available for the third important group of sponges, the Calcarea. This
“is:somehow of a paradox, given the fact that it was the obse_rvatlon of“develcpment of
the calcareous. sponges that led Ernst Hasckel to propose hxs’f’amous gastrea theory'
‘and the term *gastrulation”. We woulld like to propose Sycon ciliatum as a deyelopmen-
+al biclogy miodsl system that will fill this important gap among the emerging sponge
“models. Sycon oiliatumi has broad distribution through quth-East Attantic, growing in
large numbers at shallow depths allowing for easy sampling. it has aleng repro@uc—
tive season - in our area (southern Norway) the larvae are released from June until at
least November, and is:characterized by a shart life cycle (no more: thgm a yea‘r). Large
specimens can spawn thousands of transparent, simp?e.l.arvae. which readily meta=
morphose and ‘develop into juveniles in laboratory coqdltlons. We have developed
{ranscriptorne resources and molecular methods alliowmg fo study gene expression
during all developmental stages at celldevel resolution, and are now employing .these
‘methods. to investigate conserved metazoan developmental regglatory genes ||:1 $y-
con. We firid that these genes are expressed in patterns suggesting they play similar
roles in development of Sycon as they do in higher metazoans: A eun’}eta_zogn germ
line marker, Piwi, is expressed during gametogenesis. Brachyury, which is mvolv_ed
in gastrulation of animals ranging from Criidarians to vertebrates is exgressed durl_ng
gastrulation-like process occurring in metamorphosis of larvae to 1uven|[e§, Transcrip-
tion factors from the Sox family display dynamic spatio-temporal expression patterins
in embryonic and postembryoenic development. We are cu;renlly devieloping m.etﬁodvs
to study gene function, as well'as protocols for con_\plete life cycle cglturg, \(\/hlch will
allow to investigate molecular mechanisms governing development in this important
group of sponges.
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The Halichondrida of northern Australia and phylogenetic
implications for the sponge classification
Alvarez Be', Hooper JNA2

*Museuri and Art Gallery of the Northern Territory, Austratia; 2Queensland Museum,
Australia

A taxonomic. revision of the Order Halichondrida (Demospongiae) of northern Austra:
lia and adjacent areas was undertaken using recent and extensive museum collec-
tions that consisted of at least 1280 specimens. Most specimens were collected by
SCUBA diving during different biodiversity and bioprospecting surveys over the {ast
three decades. Specimens. were-initially identified into Operational Taxoromic Units
{OTU's) and fully documented with field data, in situ photographs and description of
the. main taxonomic characteristics. Detailed examination of Specimens included in
each OTU revealed approximately 142 taxa representing four families (i.e Axinellidae;
Dictyoneliidae, Halichondriidae, and Heteroxyidae) and 22 genera, Approximately 74
OTUs could not be assigned unambiguously fo previously published species and are
currently in progress of being deseribed as new species. The number of OTUs initially
identified was significantly higher than the number of species represented in the area:
The discrepancy was attributed to'the high degree of marphalogical polymorphism ob-
served in many -species such &s.those included in'thé genera Axinalla; Acanthiella and
Stylissa. High levels of intra-individual pelymorphism at the genomic igvel were also
detected in Axinella aruensis suggesting the possibility of species hybridisation within
Halichondrida. These extréme levels of both morphological and genetic polymorphism
observed within some halichondrid species seriously affects species delimitation and
estimates of diversity within the group and complicates further the' study of their phy-
logenetic relationships: It remains to be tested whethiet these highly polymarphic spe-
cies include complex of speties (either cryptic or hybrids) only detectable using ge-~
netic methods. Study of the distribution patterns of the revised species is currently in

progress; preliminary results indicate that the group includes a relatively high percent-
age of ‘apparent endefmics’ (short-range endemism), and that biogeographic patterns

are-concordarit with the bioregions proposed for northern Australia by the integrated

Marine and Ceastal Regionalisation of Australia and with the provirices and ecore-

gions defined by Spalding et-al. (2007). Phylogenetic studies based on molecular data

from other authors indicate disparate phylogenetic relationships within Halichandrida

(e.g. Cymbastela and Acanthella spp), and between Halichondrida arid taxa from other
orders {e.g Agelas, Axirielia and Stylissa spp; Reniochalina, Ptilocaulis and Axechina

spp), and suggest that thig. order is non-monophyletic. Merphological resufts derived

from this study are largely not congruent with those enigmatic relationships consis-

tently reproduced through those molecular studies. The monaphyly of Halichondrida

remains therefore inconclusive and the value of both molecular and morphological

characters to resolve-phylogenetic relationships continues to be debatable.

References, Spalding et al, Biostience, 2007. 57(7): p. 5735583

' years, less effort has been undertaken to investigate the irteractions of sponges with

discolouration rangirig from heallthy brown o bleached white and is sqmetimes accom-
-panied by an orange band-like transition zone. The disease leads to visual degradation

“electron micrescopy revealed that the loss of colour during disease i§ accom?anied by
“hassive destruction of the pinacoderm leaving only spicules and detn}ug behind. Chlo-
““tophyll a content determined by spectrophotometry and the characteristic X. muta sec-
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hology of Sponge Orange Band disease affecting the
: pat Caribbean arrgl sponge Xestospongia muta

ngermeier- H!, Kamke J!, R. Abdelmohsen W, Krohne G', Pawlik JR?,
Lindquist NL.3, Hentschel U*

University of Wuerzburg, Germany;?University of North Carolifia, USA; *University of
North Carglina, USA

While beneficial sponge-microbe associations have réceived much attention in recent

i i i i i i o examirie a-disedse
Stentially pathogenic micreorganisms. The aim o_f this study was i

ﬁondition‘, termed “Sponge Orange Band”, affecting the prominent Caribbean sponge

Xestospongia muta. Sponge Grange Band disease is characterized by gradual tissue

Arid arosion and can result in the collapse of the entire sponge: Tissue samples were

“collected from healthy and diseased individuals, the latter of which were distinguished

asceording to surface colouration (brown, orange, white). Scanning.and transmission

onidary metaholites as measured by HPLC were signiﬁca‘ntly fower in I?Ieached than
in-healthy tissues. Denaturing gradient gel elect_rophor.esx_s (DGGE) using cyanobag-
teria-specific 165 TDNA primers revealed a distinct shlftl in that the Syngchocaccqs/
Prochilorococous clade of sponge symbients was absent in the bleachgd tlssugs while
several clades of unspecific cyanebacteria, including lineages avssomat'ed with coral
disease (i.e. Leptolyngbya), had invaded. DGGE using eub;c{ena—spemfxc 168 rDNA
primers revealed no evidence for the appearance of what |_T\|ght bg cons«de_req a bac-
terial pathogen. Moreave, the eubacteriat community prpfnes of diseased anlv:dugls
were highly variable uniike those of healthy sponges. Addmonal!y, underwaigr xr)fgchon
experiments were conducted by transplanting bledched cores into healthy mdlwd'uals
which were then. monitored regularly by Scuba diving for up tg elevgn days. No visual
signs of disease developed, rather the surfaces around the tissue implants gtaned go
heal up. In conclusion, we have documented that Sponge Qrange. Band disease in
X. muta is accompanied by massive tissue destruction aswell as Igss of the charac-
teristic microbial and chemical signaturés. Even though niew bacteria were shpwn _to
colonize the bleached areas, there is o indication for the involvement of a microbial
pathogen as an etiologic agent of diseass leaving the cause of Sponge Orange Band
disease in X. muta to-be identifled.
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Population structure of selected sponge species (Pori :
! orifera:
Demospongiae) from the Indonesi%n AE')chipelasgo era

Aryasari R™2, de Voogd NJ?, Erpenbeck DY, Woerheide G!

*Ludwig-Maximilians-University of Munich, Germany; #Gadj pversi
r X Y, “Gadjah Mada Universit
Indonesia; *Netherlands’ Centre for Biodiversity Naturalis, The Netheriands 4

Indonesia is an archipelago locdted in the Indo-West Pacific. (WP i
biediversity. Its highly diverse coral reefs provide various hak()itats) f?)?nnt;—grifen;:\sgi
tebrgtes, inf:lud_ing sponges. However, the Indonesian sponge fauna is insufficiently
stuQned, which is a major disadvantage for marine area management. Studies on pop-
glatvon connectivity from different habitats in the archipelago could provide importarit
information fgr management efforts, e.g. by identifying genetically isolated areas that
warrant special attention. The oceanography of the Indonesian archipelago is dominat-
ed by the Indonesian throughfiow (ITF) cuirents, which influence mafine larval disper-
salamong regfs, The current moves.up to millions of cubjc-meters of water per second
from the. E’amﬁc to the Indian Ocean, Nevertheless, most sponges-are supposed to
have (esmcted larval dispersal, frequently resulting in limited gene flow. We éxamined
genem? structuring between populations of selected spenges species in different habi-
tats using mitochondrial and nuclear DNA-sequerice mafkers. On a sfall spatial scale
we focused cn-population-variation in the Spermonde Archipelago (SW Sulawésij and
ona Iargs spatial scale we investigated populatioris: from different sites throughout the
indonesian Archipelago. We also compared the genetic results with phenotypic differ-
ences, as populations in different habitats might have variations in phenotypes as well
as gfenotypes. Studies of the phenotype included spicule morphometrics and skeletal
archltfacture. Our aim was to contribute to the understanding of dispersal patterns and
genetic connectivity among Indo-Pacific sponges,
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Vi ience of asexual reproduction in sponges on reef flat
shelf habitats — implications for ecosystem stability ina
changing climate

Battershill C', Whalan $2, Webster N*

© australian Institute of Marine Science, Australia; 2James Codk. University, Australia

Sponges chiaracterise substantial proportions of subtidal maring environments, fromthe
ropics:to the poles. Even'in coral reef ecosystems, sponges dominate habitats below
15 inetres depth. These organisms have a wide répertoire of reproductive strategies,
with:diverse modes.of both sexual and asexual activity. Asexual modes of reproduction
are.common jn many henthic invertebrates and appear to be well suited to conditions
‘ofextreme (but predictable) habitat disturbance. The large size of propagules confers
advantage during settlement and recruitrent in disturbed or changing microhabitats,
Whereas sexually produced progeny are much smaller-and therefore vulnerable to pre-
dation, overgrowth or smothering by sediments. Within popuiation ranges of spenges,
centrally located adults appear to reproduce sexually, possibly due to habitat predict-
ability. At population edges, physical conditions are more unpredictable; asexual repro-
duction occurs regularly and these propagiles fare better. It could therefore be argued
“that individuals at the edges of populations may have ‘older’, less. diverse genomes
thian those-in central parts of populations in maring benthic ecosysterms. This presents
“3.conundrum in-a Darwinian sense, as when marine benthic conditions change, such
46 altered sedimentation regiimes, the arguably genetically more diverse central re-
<gions of the population may well be less equipped to continue recruiting than asexually
- produced genomes at population edges. Afurther element connected to reproductive
“strategy and evolutionary process in these organisms, is the role of microbial symbi-
onts. The heightened degree of physiclogicalfbiochemical flexibility added to-the host
phenotype by microbial symbionts is considered highly relevant. Asexual propagules
wilt benefit imrhediately by symbiont inclusion, whereas vertical transmission or acqui-
sition frony the fare seawater biosphere is required with sexual reproduction. Selective
process is argued therefore, to act on the wider, complete, long term strategy of the
metazoan/symbiont collective and the shared genome. A number of climate change
response scenarios are discussed. to sxplore the implications of reproductive strategy
on the stability of sponge characterised reef comimunities.
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How might climate change and anthropogenic di
influence tropical sponge assgm lages?sturbance

Bell J!, Poweli A’, Berman.J*, Hepburn L?
*University of Wellington, New Zealand; *University of Essex, United Kingdom

Qoral reef ecosystems across the world are threatened by a range of human-mediated
dlstqrbances and the future'effects of climate change. Although changes in soms of the
domlnant reef faund have already been well-documented in response to these threats
particularly for_cDrals and fish, variability in other groups remain poorly described ané
understood. Given that sponges fulfit a number of important functional roles on' coral
reefs, changes in their abundance may have significant scosystem functioning effects
Our }vork_ i_s focused on elucidating. the relative roles of biological and physical fac:
tors in driving sponge temporal and spatial variability in order to develop a prediclive
model to understand the future impacts of climate charige and anthropogenic distur-
_bance on spange assemblages. Here we discuss our work an the temporal variability
in the. spohge fauna of the Wakatoti National Marine Park, SE Sulawesi, Indonesia
We_ examinad changes in sponge assemblages at three different sites over a 6-yea§
pertiod. We faund significant ghanges in the abundance of sponges, and considerable
changes in assemblage composition over time, demonstrating that some components
ofthss_e sponge assemblages are highly dynamic. These changes cotrelated with de-
clines in fish popufations; but not with-coral cover, which has remained constant over
the study period. It is clear from our reseatch 6 far, and perhaps not unexpectedly,
;Zarts?fgiacto;s driv(ing spémge asseniblages are complex and interacting. We discuss‘
&ss towards predicting how spo i
poskobnrmated diz(urbancgs ponges may respond to future threats of climate
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tosynthetic symbionts of the Mediterranean sponﬂe
rosia ficiformis: characterization and implication in the
prevention of fouling

daoud A' , Briand JF' , Ortalo-Magné A" , Dombrowsky L', Perez. T?,
Barani A?, Grégori G2, Blache Y*

iversité du Sud Toulon-Var, France; “Université dela Méditerranée-Aix Marseille I, Marseille,
France

Marine biofouling is-a complex colonisation process of natural or artificial submerged
tirfaces. The first-step corresponds to the biofilm formation (bacteria, microalgag...)
hen:followed by macroalgae andlor invertebrates (barhacles ...} settlement. Marine
nvertebrates have developed physical and/or chemical defences to keep a fow level
f settiement o their surface. Some sponge metabolites have been shown to be in-
/olved in this naturel antifouling process [1] and in some particular cases, active mol-
ecules.could be produced by heterotrophic (bacteria) or autotrophic {microalgae and
cyanobacterid) endosyrmbionts. The present research is focused on a common Medi-
erranean sponge (Petrosia ficiformis) which is known to host cyanobacteria from a
sponge-specific clade, Candidatus Synechococeus spongiarum. The sponge surface
covering and cyanobacteria density vary with envirorimental conditions and particu-
arly light intensity. Isolation attempts and characterisation of cyanobacterial symbionts
(-be first described. In order to assess the implication of these-symbionts in the
fouling preventio antiadhesion and antibacterial potential of sponge, with and with-
but-cyanobactéria, have been investigated. Freeze-dried extracts have been analyzed

LC/ES-MSN and fractionated by dolumn chromatography on silica gel. Then, the
bisguided isolation of active secondary metabolites has been pefformed using an anti-

3dhesion assay with marine pioneer bacteria {Pseudoalteromonas spp:), g6-multiwell

plates and Sytored61 staining. The chemical characterization of active fractions by 1H
and 13C NMR spectroscopies revealed the presence of three chemical types: poly=

" dcetylenss, steroids and fatty-acids. Four abundant sponge compounds have been

purified; three polyacetylenes and a sterol (petrosterol). Effective concentration 50

+(EC50) was determined from 2 sigmaid dose-response curve and showed values in

the range between 0.03 and 0.11mg.mL-1 for sponge extracts. Depending on the bac-
terial strain, purified moleculeg-exhibited high to moderate activities: 9.5710 191.86uM
for polyacetylenss (purified from sponge without cyanobacteria)-and 6.50 to 35.15pM
for petrosterol (purified from sponge with cyanobacteria): In addition, the sensitivity
of the bacterial strains tested varied with the molecules. Acecording to thése results
maijor sterol in' 2 ficiformis with cyanobacteria, petrosterol showed a significant anti-
adhesion activity. The polyacetylenes, known as spange metabolites, also exhibited
antiadhesion activities: Then, both the sponge and its symbionts could be involved
in the fouling chemical defence. A complementary study of molecules extracted from
isolated cyanobacteria should confirm these results.

(1] ian et al. {2010), Natura products as antifouling.compounds: fecent progress and future perspectives.
Biofouling 26(2): 223-234.
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The effect of a cold water shock on the coral reef sponge faun
of the Florida Keys, USA

Biggs B, Stramaitis A, Wulff J
Florida. State-University, USA

On the 1st of January, 2010, water temperatures along the Florida reef tract began to
plummet, reaching a:dow of 12° C an the 13th of January (8° C below the mean winter

lower limit of 20° C) and remaining below 20° C until the 19th or 20th of the month.
Florida’s resfs lie farther North thain most, and though seasonal water temperature

chiange can be conisiderable (sumimer mean of 30° C vs. winter-mean of 22° C}, not

since 1977 has an event of this kirid disturbed these reefs. Rates of physiological pro-
cesses are tightly linked to temperature, such that slight fluctuations (e.g., 1° C) can
have large effects on the rates of reactions: large fluctuations, like those in January,
can rapidly lead to death, as evidenced by the iosses of corals, fishes, and marine

mammals all along the Florida Keys reeftract during the cold shock. Thoeugh the loss-of

life resulting from this disturbance is concerning and lamentable; such “natural experi-
ments” provide the opportunity to collect a wealth of information which would otherwise
be impossible to obtain for both logistical and ethical reasons, Decreased water tem-
perdtures are known to negatively influence both aduit sponges {e.g., body size, ability
to form skeletens, and water pumping activity) -as'well as sponge larvae (8.0., swim-
ming speed, settle and recruitment ability), but while cold water episode’s dre known to
oceur in'tropical locales, for instance during periodic cold water upwelling, the effects
of dramatically decreased water temperatures have not been reported for spanges for
which prior census data are available, Seven mohths prior to the coid shogk, in June
2009, the sponge community within the Looe Key Existing Management: Area (Looe
EMA), a typical low relief, rocky reef in the middle of Hawks Ghannel, Fiorida Keys, was
censused using 1 m* quadrats (N=17 quadrats). Alt non-cryptic sponges found within
each quadrat-were enumerated, mapped, measured. (volume), and identified. Within
the 17 m? area, a total of 1, 216 individuals representing 68 species were indentified,
accounting for-a 99,8081 cm® of sponge biomass, Species accumulation curves con-
firmed the community had been adequately sampled. On February 3rd, 2010, roughly
two weeks after the 'end of the cold shdck, the sponges at the Looe EMA site were
recensused; roving diver surveys at this site, along with visits to sites closérto share,
wiere also performed at this time. The number of individuals in the post shock census
had dropped'to 827, a loss of 31%, while fotal sponge biomass had fallsn by 26%, to
73,410 cm®. Combined information from the census and the roving diver sufvey sug-
gest injury and mortality were specles specific:-(e.g., some species suffered losses as
high as 90% while others appeared unaffected), and were associated with particular
growth forms (e.g.; erect branching and tube shaped sponges suffered greater injury
and mortality): Sponge. mortality and injury were elevated at sites closer to shore,
which are buffered less by warm water flowing into the Keys off the Gulf Stream.
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helpfulness of homoscleromorph sfopge Oscarella
laris to better understand early evolution of animal
development

- ‘Borchiellini C, Lapébie P, Gazave E, Ereskovsky A, Renard E

Université de la Méditerranée-Aix Marseilie Il, France

‘sarly evolution of anirmals, that predated the emergence.of Bilate(ians complexity,
i‘contentious, This is mainly due to both still debated relationships-between non
terian animals (Porifera, Placozoa, Cnidaria and Cfenophora) and limportant lack
gériomic and functional data congerning these taxa. Sponges {Porifera) were of-
‘Shown to branch basally in the metazoan phylogenetic tree. There pos!u_on and
Utiar badyplan features ‘make their comparison to other-animais a promising ap-
rodach to provide insights into the early evolution of mglecul!ar mech?msms controlllr)g
rohogenetic processes and its fink with the diversification of animal forms. V\[Ijxle
Gbvious consensus. was found goncerning the monophyly vs paraphyly of Porifera
thesir exact branching relatively to other non-bilaterian, it is now clear tha‘t Homo-
erémorpha, previously defined as part of Demospongiae, are a fourth high beyel
ponge taxon, alongside the three classically recognized (Calcarea,. Demos;_)ongme
nd Hexactinellida). Thus they constitute a valuable: comparison wnh‘the dlstantly-
elated demospange, Amphimedon queenslandica, the only sponge whfcr? genome is
resently sequenced. Intergstingly, Homoscleromorpha own charactenst!cs reminis-
cantto elmetazoan ones, absent from other sponges, noteworthy true epithetial Ie.vel
flissue organization. This peculiarity may have important consequences concerning
-communication and merphogenetic niechanisms, We thus chose to focus our s_tu-
ies on the evolution of molecular mechanism invoived either in' the diﬁerentratlgn
and patterning of neuro-sensory cells of in epithelial patterning and morphogene§|s,
|these two cases, two signalling pathways, Notch and Wnt are known fo be imptica-
{ed in Eumetazoa. From a genomic point-of view, our studies have shown that these
- pathways are highly conserved in Demospongiae ‘and Homosclerf)moxjpha sponges
“biit'that the gene repertoire of homoscleromorphs is often more d_lversmed, Concer-
“ning possible funciions in which these molecular tools may be implicated, we slflgge.st
that Wnt signalling is & common and perhaps ancient feature of metazo_an epxthellgl
patterning and morphogenesis, in addition to a previouslly proposed role in body axis
“patterning. And"our results can provide new arguments in favor of a-potential neuro-
sensory like role of choanocytes.
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Molecular taxonomy and phylogeny of the Astrophorid
(Porifera, Demospongiae) - -an unexpected high level of
spicule homoplasy -

esolution mapping of community structure in three
- ‘glass sponge reefs (Porifera, Hexactinellida)

ChuJ, Leys S

Cardenas P’, Xavier J>3, Reveillaud J4, Schander '3, Rapp HT' University of Alberta, Canada
'University of Bergen, Norway; “University of the Azores, Portugal; 3Centre o Estudis

Avancats de Blanes (CEAB-CSIC), Spain; “Ghent University, Belgium sisponge reefs, unique to the west coast of Canada, are @ modern analogue
sive sliceous reefs from the Upper Jurassic. Extant reefs represent-a living
- that allow reef forming patterns and processes. to be studied experimentally.
importance in paleoecology is. parallsied by their role in conservation biology
glass:sponges are long lived, create habitat complexity for other animals, and are
hiy suscepiible to mobile fishing practices. To date, all reefs have only been studied
rermote serising; a methiod that does rot distinguish between the live, dead and
¢'sponges.. In-order to understand the biological patterns. of this unique system,
ook -& smail scale sampling appraach using stratified grid désigns (25m, 12.5m)
tated by remote operated vehicles {ROV) and high resolution imagery in the field.
created quantified maps of 3 reefs in the Strait. of Georgia (Howe, Fraser, and
Galiang reefs) which, by using geostatistical analysis and geographic information-sys-
ms (GI8)-allowed us to correlate live sponges with their environment. Glass sponge
fs in-the SOG are found on uridiffereritiated bedrock features efevated fromthe fine
ained depositional sediments that makes up the majority of the seafloor in the SOG
sin- Tn each reef, we found that the glass sponges grow in characteristic patches or
motinds 35:72m in diameter, The size of mounds partially reflects the scale at which
we surveyed: surveys carried out in a 25m grid show spatidl autacorrelation at twice
e distance (72m) as surveys carried out at 12.5m (35m). Furthermore, our analysis
Suggests that were we to survey atan even finer scale, distinct smaller patches would
b6 resolved. The patchiness of the reefs may in part'be explained by the distinctive
growth pattern of the reef-forming sponges. Aphrecaliistes vastus forms bushes of os-
#ula 2-5m in diameter and many such bushes form each mound. However, at each reef
the-entire sponge population occurs within a narrow 30-50m depth range. Therefore,
\Wwhereas growth and reproduction of individual sponges may structure the mounds, we
-suggest that resf locations are determined by flow accelerating over the underlying
bathymetry. Differences in.sponge cover and density of oscula at each reef carrelated
“with the abundance of other animals. The largest abundance of associated animals
““was found at the reef with the most dense sponge population (Galiano reef), where.
“sighificantly more crustaceans and fish were found in- the presence of glass sponges
than in-neighbouring areas withiout $ponges. Our tigh resolution maps together with
known pumping and carbon uptake rates of A. vastus suggest that 0.4 Lm*s™1s filtered
and 0,96 gCm~day" is caplured, rates similar to estimates of carbon capture from
tropical sponge .communities. Our study is the first to quantify small scale biclogical
patterns of ‘glass. sponge reefs and: establishes a biclogical baseline that will allow
future studies to monitor the sponge populations and determine the key processes
involved in resf formation as well as assess the potential impact of trawling fisheries
on glass sponge reefs.

The-Astrophorida (Demospongiae) €ncompasses more than 660 species, geographi-
cally ‘and bathymetrically widely distributed ‘around the world. The synapomorphy of:
this order is asters associated with tetractinal megasclares. According to the.fast re<
vision in the Systema Porifera, five families are included in this order: Ancorinidag,
Calthropellidae, Geodiidae, Pachastrellidae and Thrombidae. To date, molecular phy-
logenetic studies including Astroptiorida speciés ate scatce and offer limited samipling,
Therefore, phylogenetic relationships within this order are for the most part unknown,
hypotheses based on morphology largely uritested-and the spicule evolutienary pro-
cesses poorly studied. Using a cytochrome ¢ oxidase subunit | (COY) gene partial se-
quence and the 5 end terminal part of the 283 rDNA gene (C1:D2 domains) we pres-
entthe first comprehensive molecular phylogeny of this group. Qur sampling included
all five famities of this ofder, 29 genera (out of the 38 genera listed in the Systerna
Parifera) and two sub-génera. We also added to our dataset three “lithistid’ families of
Astrophorida affinities as-well as two putative Astrophorida (Alectona and Neamphius)
still classified today in the Alectonidae (Hadromerida), The ‘COl and 288 (G1-D2) data-
sets were concatenated in a single matrix eontaining a total of 152 taxa (89 species)
and 1,527 characters. According to our results, the monophyly of the Astrophorida
was confirmed and well supported. The Euastrophorida and Streptosclerophorida sub-
arders were both polyphyletic and we propose to formally abandon those names. The
Geodiidae, the Ancorinidae and the Pachastrellidae ‘appeared polyphyletic while the
Caithropellidae was monophyletic. The Geodiidas was made monophyletic by real-
locating Aricorinidae genera to it. Furthermore, a new subfamily of the Geodiidae was
revealed, the Caminellinae subfam. nov. The Pachastrellidae genera were distributed
infive different clades. Dercitus was reallocated to the Ancorinidae, Characella was in-
certae sedis along with lithistids, while the rest of the genera clustered in three clades.
The Thrombidae and Alectona were the most basal Astrophorida. Sofme Astrophorida
generawere also found to be polyphyletic. Qur philogenetic fres gave us an oppartu-
nity to investigate the evoldtion of Astrophorida sponge spiculés, particularly diverse in
his érder. Our main result was that spicule homoplasy is moré common than what we
xpected: convergent evelution and secondary [osses have happened many times, in
Il the clades, for megascleres and microscleres,
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Sponges as biomonitors: trace metal accumulation in How does Halisarca caerulea stay slim?

transplants across a metal gradient

. De Goeij JM

Davis A", De Mestre C', Broad A! 2 3

. ; . d A', Maher B?, Roberts D Porifarma BV, The Nethertands

rsity of Wi ,-Australia; 2University of Canberra, Australia; JBicanalysis. Pty Lid,
Australia

Jidence is.accumulating that some sponges feed on dissolved organic matter {DCM)
their primary.food source. DOM can comprise up to 90% of the sponges’ daity en-
intake, which reveals a peculiar discrepancy. As more than half of their food is
ilated, sponges shouid double their biomass every three days. Apparently, they
ot, since the net increase. in biomass in three days is approximately zero. We
olrid that under steady-state conditions, the DOM-feeding sponge Halisarca caerulea
Howis a remiarkable and nique profiferation and turnover of their cells, predeminantly
rifined to'a single cell population, the choanccytes. The sponge expels its “old’ celis
hrough the process of celi shiedding. To our knowledge,. these fast ceft kinetics (a
eil'cycle of 5.4 + 0.4h was estimated) under steady-state conditions, in combinatior
with:high tumover by shedding in the absence of apoptosis, has not been observed
reviously in-any other multiceliular organisim:. A high cell turnover may. be & useful
trategy for sponges living in oligotrophic conditions, preventing permanent damage to
he:sponge by environmental stress, Coral reef cavity spenges, such as H. caerufea,
nhabit fow nutrient tropical waters, forcing these organisms to filter large volumes of
water and o ¢apture the few nutrients efficiently. H. caerulea maintains its body méass
_and keeps its-food uptake system up to date by constantly renewing its filter system.
{riterestingly, there are striking similarities between the sponge’s-absorptive system
Aid the human gastrointestinal tract function and structure. We conclude that studies
on-cell kinetics and functional marphology provide new and essential information on
te growth characteristics of sponges and the regulation of sponge ‘growth in vivo'as
el as in vitro. The conversion of DOM into expelled cell debris may point to a pivotal
tole of sponges in the recycling of energy on coral reef ecosystems.

‘Mussel Watch' has been a highly successful North American bismonitoring program.
Mussels are not commen in SE Australia and their use in this region risks the .in-
trod_uction of pests. We sought to determine the utility of sponges as biomenitors,
particularly as modular organisms offer the advantage of identical ramets that serv‘e’
to reduce intra-specimen variation. We determined levels. of trace metals within and
petween individuals of Suberites sp. and Mycale sp. - two common estuarine species
in the region. We confirmed that withiri-sponge variation ‘was relatively low for the
six trace metals we examined - copper, zing, lead, cadmium, mercury and selenium.
We then transplanted ramets of Suberites sp. to 7 locations in a:{arge coastal estuary
(Lake Macquarie) with a marked trace metal gradient. Specimens were recovered two
months later and ali showed growth, in seme cases increasing in biomass by more
than 200%. Slight increases in copper and zinc were observed from sauth to noith
while lead and cadmium shéwed substantial increases (>200%) over the same gradi:
e_nt. In contrast, seleniufn decreased over this gradient, consistent with the large coal-
fired power stations at the souther end of this coastal lake. We-conclude that sponges
show considerable promise as trace metal bioindicators.
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celata (Porifera, Demospongiae) complex in South America

de Paula TS', Zilberberg G'?, Hajdu E?, Lobo-Hajdu G'

Federal do Rio de Janeiro, Brazil

patterns of morphospecies that, in fact, comprise evolutionaty independent lineages.
In Porifera, the same pattern can. be observed, and molecular studies have helped
fo identify innumerous cryptic species of previously assigned cosmopolitan species.
Cliona celata Grant, 1826is.a complex of many species and morphotypes around. the
world, which includes éxcavating spenges that contain only tylostyles as:megascleres
and possess yeliow to erange coloration when alive. The present work aimed to verify
the taxonormic. status of the Cliona celata complex in South America. We used the
partial region of the Citochrome Oxidase subunit-1 (CO1) gerie of the MDNA and
the Internal Transcribed Spacers (ITS) of the rDNA to ‘estimate the levels of genetic
divergence among individuals of C. celata and Cliona chilensis Thiele, 1905 in South
America. Additionally, spicules dimensichs were quantified to defermine i this morpho-
logical character was. useful for species delimitation. Five distinct clades were found
within the C. celata comiplex with both the CO1 and-ITS markers. Based on-the large
genetic differences found among clades, it is highly likely that each clade encompass
distinct species. Two clades comprise the previously assigned C. chilensis, while the
other three were formerly recognized as C.-celata. Although felecular studies have
been demonstrating that the distribution of C. celats is.inuch smaller than previously
thought, some species are stifl widespread: For example, one of the C. celata clades
encompasses individuals from Ireland and SE Brasil. Another example is the amphi-
South American distribution of one of the C. chilensis clade including individuals from
Chile and Argentina; indicating the presence of gene flow between the Atlantic sind Pa-
cificoceans via the Patagonian South Cone. Contrary to the molecular resuits, spicules
dimensions were not able to'separate the five clades. Although merphometric analysis
had statistical support, parameters analyzed were ficapable to diagnose clades after
post probability tests. Therefore, there is'a great need to investigate other morphalogi-
cal characters for spacies delimitation in the Cliona celata spevies complex.

Financial support: CNPq, CAPES & FAPERJ.
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Less spicules, more troubles: Five cryptic species of the Cliona

'Departamento de Gengtica, Universidads do Estado do Rio de Janéiro, Brazil, *{Departamento
de Zoologia, Universidade Federal de Rio de Janeiro, BrazilMuseu Nacional, Universidade:

Alarge numbier of marine organisms lack proper morphologic:characters for clear spe-
cles deseription and easy. identification. This frequently promotes broad distributional
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‘hanging world: The sponge fauna of Ternate (North
nanging Moluccas, lndo?les?a) 1896'vs..2009

de Voogd N, van Soest R®

theflands Centre for Biodiversity, The Nederlands; ZUniversity of Amsterdam, The
Nederlands

i collections are ideal tools for detecting leng-term c_hanges in bio-
]ernstr[(r\f ?s;iectij:ﬂy if the specimenis are well curated and accompz_amed by rehaple
Cumentation on locality and time of collecting: At pr’esent su‘ch specimens can be im-
rtant as reference material for historical studies of marine bicta, especially in rfelﬁnoéwl
the mortality and possible lecal extinction of coral reef§pe0|es as an effect of the ;
jo.Southern Oscillation:(ENSOQ) events. For the re_cognmon'of glaba! change signals
4ndrational choice of indicator taxa, a solid histonca\ baseline is negde}i Thns Ewt\y
be achieved by the compilation of reliable and validated Indenesian b;od}verssty a 2
16 far back in time-as possible. Some Indenesian cofgl reefs were exteqswely st\ljdled
juring:-the past 125 years, especiglly dufing exped!tlons_co\/ermg major anlmab atﬂe
t.groups. One of those collections was done a little bit over & century ago ty100
man professor Kilkenthal who sailed the Moluccas seas and collgcted gb;)u'] oo
briges near the island of Ternate. The collection was des;:nbed by Kl_eschmc { ; )]
andi-revised by Thiele (1900 &1903). These papers are still the most |mpor§ant vSvor S

sponge descriptions fram Indonesia so far with a total of 51 new vspeme}s{ ?me
of these species ¢an be found around the coral reef§ of the ‘Indcne§la_n arc! ipe agci
and beyond, while others have never been reported since thetr descriptions. tlsnfus
big, that these sponges only livé on the reefs around the istand of_ Ternate as ﬁse
taafs have never been surveyed again after 1896. However, the city of Ternate ats
incteased draratically in the past century, for instance the. derise mangrove forests
“have completely disappeared, and it is thus likely that some of the recorded spot;';gets
i ofthe 19th century have disappeared due to reef degrada’uon.l In 2009 we were able to
investigate the reefs around Ternats and this yielded a co!lgchon over 300 specx':‘neﬂs(i
In this study we present insights info the spongs compasition changes of Ternate an
adjacent reefs in the North Moluccas, Indenésia 1896 vs. 2008
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Seasonal cycles in Adriatic sponges
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shows size larger than in Western' Mediterranean (the largest specimens exceed 1

cies strongly reducing its body size in winter probably forming resting stages to cross
the adverse season. During spring time. T. -anhelans progressively grows and statts
to develop propagulés on its surface; in July the sponge. reaches the maximal size
and the propagules become branched. In auturnn.the propagules disappear and the
sponge L{ndergces a process of progressive shiinkage. Larvae ocour during summer.
The studies conduced in Western Mediterraniean indicatéd that filter feeder organisms
underge a-period of high food availability during winter due fo the plankton peak, while
summer ;s an unfavourable period of starvation. On the contrary, as already reéorded
for colonial hydrozoans, the studied Northwestern Adriatic sponges show a riaximal
of growth rate and metabolic activity in summer and-the organisms reach sizes higher
than .the rest of the Mediterranean. This is probably due to the peculiar hydralogical
condnion; of the ltalian coasts of Northern Adriatic where thé lower amount.of plankton
recorded insummer is in the same order of magnitude of the maximal peak of Westemn
Mediterranean. Moreover nanoflagellates, which spread, in summey, could represent
a iurtherl food supply for the Adriatic sponges. On the other hand the winter metaboiic
decreasing that In: T. anhelans results in a period of dormancy, is probably refated to

the water temperature of this area that in the cold season is 5 C? lower than the West-
ern Meditérrariean.

. . 4 " . . : . .
Di Camillo CG*, BoM', Bartolucci I', Coppari M, Bertolino M, Betti F*, Calcinai

Temporal patterns of aburidance are:recognised fo be important in the understanding
of the structure. of benthic communities in temperate shallow waters, Evidences from:
the Mediterranean Sea-show that in coastal waters, there is a set of species that be-
comes dormant in summer and another set. of species that enters dormancy'in winter;
with _the alternation of two types of floras and faunas. The studies of seasanality o}
Mediterranean demosponges were until now conduced in the Western basin, while
no-data are available from Adriatic Sea, a basin characterised by peculiar tropr;ic and
hydro!oglc conditions. Here we ‘show thee seasonaltrend of abundance, evaluated as
covering of the substratum, of two. of the most common species of demaosponges living
on rocky_ substrates of Conero Promontory (North-western. Adriatic Sea). Chondrosia
reniforimis and Tedania (Tedania) anhelans. in this area specimens of G. reniformis

m2). Little variations of covering around the year were recorded but, during stim-
rmier, this species shows an extremely high rate of asexual reproduction, via drop-like
propagu[es. In C. reniformis occytes were recorded thioughaut the entire observa-
tion period with a maximal nurmber in August. 7. anhelans is a typical seasonal spe-
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rove and coral reef sponges: an untold story about
shallow water Porifera in the Caribbean

Diaz C"., Ruetzler K*

Museo Marino de Margarita, Venezuela; *Smithsonian Insfitution, USA

e diversity of Porifera associated with mangrove systems in the Caribbean has been
ressingly evaluated in the past 15 years. Gomprehensive lists of species have been
hered by a handful of taxonomists surveying mangrove islands or lagoons in'a few
ibbean sites. Considering that most mangrove ecosystems in the Caribbean are
dacent to. coral reef systems, We decided to compare the sponge fauna of these twa
tems in terms of species richingss and taxonofmic affinities..A checklist of species
i mangrove and coral reef systems at the best-studied sites in the Caribbean was
\ered from published, or our own unpublished, data. Validity of species and their
lassification were checked against the World Porifera Database. The information was
fhered in a species-by-country matrix, separately far mangrove ecosystem and for
ori;habitats in coral reef ecosystems, with values of presence/absence. This matrix
s analyzed with the biodiversity index Average Taxoriomic Distinctness (AVTD) and
I cluster analysis (Serensen's coefficient and taxonamiic dissimilarities) to identify si-
mitarities arong the local faunas within the region. AvTD measures the average degree
which individuals in an assemblage (or list; in this case) are refated to ¢ach other, ba-
o & taxenomic hierarchy. The'analysis was restricted to the sponge fauna from five
uritries in which we kriew that recent comprehensive revisions, of Porifera biodiversity
i these twe ecosystemis have been done (Belize, Cuba, Panama, Venezuela, and
rriaica). As a result, 490 valid species belonging to the two sponge classes, Demos-
angiae (483) and Calcarea (7 species), are listed. Mangrove species richness was 22
or Jamaica, 40 for Cuba, 54 for Twin Cays (Belize), 63 for Bocas del Torg (Panama),
& for Venezuela; and 123 for the Pelican Cays in Belize. Coral reef open habitats, on
fie other hand, ranged from 97 in Venezuela, 103-in Belize, 128 in Panama, 129 in
Jamaica, and 234 in Cuba. Spenge species richness Caribbean coral reef habitats was
‘double the number of species reparted from adjacent mangrove ecosystems (330 vs
160 species respectively). The much higher diversity in coral reef habitats is comprised
6£30-60 % more species within each Demospongiae order. Certain Demospongiae or-
ders such as Agelasida, Verongida , Lithistida, Homosclerophorida are basicaily absent
“from mangrove ecosystems. Within Demospongiae orders, there are clear divergences
among families that radiate within each ecosystem. For example, the Petrosiidae radia-
tes in coral réef open habitats, while the Chalinidae radiates in open mangrove habitats.
‘Overall, significant dissimilarities in sponge faunal composition between mangrove and
 open reef habitats were consistently found atal five Caribbean localities. Aproximately
60% of open reef species are not shared with the mangrove habitats, and 24 % of man-
grove species are not shared with reef habitats. These results give statistical slipportto
the recently proposed hypothesis. of the distinct historical origins of these two faunas,
with.a younger and derived mangrove fauna (<80 my old); and an oider (<250 my old)
reef fauna. The importance of taxenomy to enfighten the ecological and evolutionary
relationshipsof these faunas is here discussed.
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Glass, rocks and clocks: ﬁrospects and problems of molecula ““Climate change impacts on coral reef sponges

dating in hexactinellid sponges

Duckworth A?, West L%, Vansach T#% Hardt M3, and Stubler A*
Dofrmann W', Janussen D, Collins A, Worheide G Ocean Institute, SOMAS, Stony Brook University, USA; “Dept. Chemistry and Bioghemistry,

*LMU Miinchen; Germany; *Senckenberg Museum Frankfurt, Germany; *Smithsonian institution, ida Atlantic University, USA; *PO Box 4071, Kailua Kona, Hawail, USA; *School of Maring
: and Atmospheric Scierices, Stony Brook University, USA

reef ecosystems will be greatly affected by climate change, but the impact of
armer miore acidic water on sporiges is unknown. Explants of six coral reef sponges
ochraia Grassa, Aplysina cauliformis, Aplysina fistularis, Ectyoplasia ferox, lotro-
i birotulata, and Smenospongia conulesa - were grown for four weeks in tanks
ith-seawater ranging from today’s environrmental conditions to what is expected by
100: For each species, final explant size and survival was similar among the varicus
treatments, while attachment to substrate was often quicker in warmer water. For each
which dates back to the late Precambrian, is relatively rich, fossil information for some pecies, concentrations and compositions, of secondary metabolites was-examined by
groups is sparse, important characters afe often not preserved, and relationships be- Rspectroscopy to determine how climate change will influence metabolite biosyn-
tween extant and extinct taxa aré still poorly understood. Thus, .a molecular paleobio- si§.in sponges.

logical approach is highly desirable for a better understanding of the evolution of this
important taxon. Here we use the most extensive molecular dataset assembled so far
for Hexactinellida to date their clade divergence times, using fossil calibrations and
modern statistical inference methods that do not assume 4 strict molecular clock. We
compare our results to different interpretations of the fossil record, and discuss poten-
tial implications for our understanding of hexactingllid evolution. Finally, we discuss
somie problems with current molécular dating methodology, and point to areas in need
of further research.

A moiecular palesbiological approach integrating paleoritology and molecular biclogy:
can help in recenstructing the evolutionary. history of taxa. with fragmentary-fossil re-:
cords or uncertain paleontological classifications, such as Porifera, However, so fa
this approach has not been applied extensively o any specific sponge group. Glass
sponges {Hexactingllida) have been (and still are) important elements of the deep-sea
benthos. They have often been involved in reef construction, in both deep and shal-
lower water, through different pefiods of Earth’s history. Although their fossil record,
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ALAGerm cells specification in spdnges Insights into structural biology of marine sponges
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St. Petersburg. State University, Russia

The morphological structures named germ cells determinants were revealed-in thie oo Ithough i the phylum Porifera the skeleton may be composed of a large variety of
oytes of many animals. The preformation mode of germ cells determination is sirictly. in&rals, calcium carbonate and siliceous structures very rarely coexist in the same
corinected with the existence of thes'e organelles. They are localized in the ooeyte's cy- b’onge i—iowever here we represent a unique biocomposite of amorphous silica, orys-
Eﬁf)lasrgiand segregated in (tjhe cedi;n blastomeres curing the embryonal developmen lline z;ragonite f’and chitin from spegies.of the order Verongida (Demaspongiae). The

goe biastomares descandents wil give a lineage of primordial germ cells (PGG). The ‘Hiscavery of these nanostructured silica-chitin-aragonite biocomposites as struétural

proteins and the ribonucleic acids which play an important role in post-transcriptional . . it -examina-
processes are found in these determinants, They provide the.rmaintehance of the toti- caffolds in verongid sponge skeletons offers also many epportunities for re-exa

ponency: of germ cells. Germ cells determinants have a similar morphology in different of the previous views on skeletogenesis and phylogeny of Verongida. Because QT
groups of multiceliular arganisms. Their fibrillar material is frequently associated with their ancient heritage, glass sponges (Hexacﬂnelhdg) may shed I!ght on fund_amenta
the mitochondria, the ultrastructure of these formations being reflected in variants of Liestions such as molecular evolution, urique chemistry and fqrmatlon ofthe ﬂrstsk_el-
their names - nuage, mitochondrial clouds, dense bodies. Vivid examples of PGC pre- “otal stlica-based structures, and the origin of rulticeliular animals. We have studied
formation are fourid in the nematodes, insects and the batrachians. However, there is nchioring spicules from the glass rope sponge Hyalonema sieboldi, which are_;emalrk—
an epigenstic way of germ cefl formation (e.g. Urodeles, Mammalia) when PGC appear ble for their size, durability, flexibility and optical properties, Using slow-alKali etching
for the first time at ihg later stages of embryogenfesis under the specific inf:l_uctiye sig- biasilica, we have isolated the organic fraction, which is revealed fo be dominated
nals-of the vnelghbournjg parts of the embryo. At.this. mode of germ cell specification the v a hydrosylated fibrillar collagen that contains an unusual [Gly-3Hyp-4Hyp] motif.
morphological determinants were revealed neither in oocytes, nor in-PGC. In sponges, : . Iysis of the Gollagen isolated from the H. siebold; spicule showed a Prof
cnidarians and flatworms, morphologically defined PGC appear only in adult animals. _Amino ?c’d analysis ofthe collag Iy a3:1 ratio of rans-4-Hyp-to trans-3-Hyp. These
Unlike the cnidarians and the flatworms, where the origin of gametes is always con- {P“'agfeofe;:;?&:&‘; ?;Zgrs?::;atl?viytha péptrigemsequence dayts with hydroxyléticn of
i il i i il ralos ’
nected with the. pluripotent i-cells or peoblasts, sponges spermategenia and possibly 3% of those Pro residues in the Xaa position and 100% in the Yaa postion (as 3-Hyp

oogonia can originaté from somatic cels — choanocytes, though'the existence of an- 5 : 0 d trate the
other source of germ cells — totipotent archaeoeytes - is not well documented. In view and-4-Hyp respéctively) of the [GIy»(aa-Yaa]n_ [notlf. We were abl»e 0 demonstrate 4
role of the hydroxylation state of collagen in silica polycondensation. The rate of silica

of stated above the fact of detection of typical germ cells cytoplasmic determinants ] f
“formation was significantly higher in H. sieboldi spicular cojfagen than it was in two

in sponges oocytes seems surprising. We have found such structures in oocytes: of € ol
fresh-water sponges - Swartschevskia papyracea (Haplosclerida, Lubomirskiidae) and ‘samples of collagen which lack significant trans-3-Hyp. We speculate that this motifis
Spongilla jacustris (Haplosclerida, Spongiilidae). At the late stage of cocyte cytoplasmic predisposed for silica precipitation, and provides @ novel tempiate for biosilicification
growth and in the beginning of viteflogenic phase:the set of germ cells determinants in nature. Our findings suggest that in addition to the previously described silicatein-
were found in oocyle cytoplasm. In. eleclron micrographs these organelles appear as based biosilicification of sponge spicules, collagen has a key fole to play in the for-
electron dense fibro-grahular sfructures surrounded with numerous mitochondria. The: mation of the long, flexible, optically pure anchoring spicules of the Hexactinellids. A

reconstruction of the evolution of biocalcification as well as-of biosilicification with re-

ultrastructure of associated mitochondria differs at these stages of cogenesis. In the
spect to collagen may be a key way to obtain strong evidence of ancient, ancestral pro-

end of oocyte cytoplasmic growth.the mitochiondria have dense matrix, at the béginning
of the vitellogenesis they become electron-light: According to literary data, the changes : 8
it ; A = o mitathand : grams of biomineralization based on this commaon template. The bicconstruction of the
uniquely large siliceous structures (ten orders of maghitude longer than the spicules of

in mitochondria structure are due to participation of some mitochondrial components

in a formation of germ cells determinants. The presence of-“germinal plasma” with " i

specific morphological organelles in the cocytes testifies to maternal factors which.can demosponges) was. probably enabled by the incorporation of collagen, which can p_Iay

determine the germ cells lineage in sporiges. The quéstion arises: what cells-are hold- a role as both a template and provide structural suppert. This may mean a {e—thmkmg
of the role of collagen in the evolution of bigmineralizafion, and almost certainly opens
up new strategies for the biomimetic synthesis of silica-based materials.

rs of these facfors? It is possible; that certain population of the' choanhocytés-and/or
rchaeocytes maintains tofipotency and only this pepulation can perceivé an external
signal for meiosis transition. The nature; of such signal is not known. However, one can
assume that the preformation and epigenesis are not alternative but may coexist in
sponge germ cell linsage formation.

This work was supported by Russian Foundation for Basic Research (N-07:04-01703).
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Morphogenesis in sponges: regeneration as a model
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Sponges branch basally in the metazoan phylogenetic tree arid are composed of foul
distinct lineages. Recent melecular studies propose that Homoscleromorpha are dis.
tinct fram Demospongiae in which they were traditionally classified and may be regard:
ed as-a putative sister group of Eumetazoa. In addition, Homoscieromorpha lineage
is Rotably the only sponge group to possess a basement membrane: with coilagen {V;
and specialized cell-junctions, thus possessing true epithelia. In Homoscleromorpha;
most morphogenesis processes follow the epithelial type: this is. true in the case for
embryonic develospment, metamorphosis, sponge growth, ‘asexual reprodugction, and
aquiferous system development, and is related to the true epithelial structure of ho- s
moscieromorphs. In order to investigate the fine cellular and genetic mechanisms of a s discuss the significance of keratose morphological ar_xd chemotaxonom[c ch_arac—
morphogenesis It is necessary to have a convenient model. For this purpose, we have and suggest the revised definitions for the classification of dendroceratid, dictyo-
combined several microscapy techniques to-study inechanisms of regeneration of the eratid, and verongid higher taxa.

ectosoime and more precisely, the exopinacoderm and the ostia, in two anatomically
similar non-skeletal sponges. Oscarelfla lobularis {Homoscleromorpha) and Halisarca
dujardini (Demospongiae). The unfoiding of events during regeneration of both spe-
cles are similar - there are three main steps: (1) formation of ‘the regeneration plug’,
(2) "the régeneration membrane” development (epithelization of a wound surface),
and (3) the end of regeneration - the regénerate presents a functional exopinacoderm
with ostia.-and aquiferous system canals. In spite of this similarity there are deep dif-
ferences between the two species from a cellular point of view: On the onie hand, in
Oscarefla lobularis regeneration passes through marphallaxis, when lost body parts
are replaced by the remodeling of the remaining tissue. In this type of regeneration,
little or 16 cellular proliferation takes place during the regeneration process. Moreover,
the new exopinacoderm differentiate- from both endopiriacocytes and exopinacocytes,
white new ostia form through invagination process. On the other hand, the regenera-
tion in Halisarca dujardini is'an epimorphosis that requires active cellular proliferation
and dedifferentiation prior to the replacement of the lost body part, This regeneration
combines two riechanisms to form the régenetated structure or organ: either a first
step of dedifferentiation of cells then followed by redifferentiation, or the intervention of
stem cells, archaeocytes that proliferate and migrate to the injured site, Mesenchymial
morphogenesis by mesenchymal-epithelial transformations is the main mechanism
during H, dujardini regeneration. It is of special interest to compare these crucial rrior-
phogensticprocesses between sponge clades and bétween them arid eumetazoans to
understand the-originof fundamental cellutar processes during animal diversification.

& derosponge orders Dictyoceratida and Dendroceratida comprise keratose spong-
hich are (mostly) devoid. of their own mineral skeletal e.lements‘ but possess.a&
keleton of organic fibres instead. This palcity of comple_x mineral skel_etal elements
makes thelr uhampiguous classification and phylogenetic reconstruction based on
rphological features difficult. Here we presen"& the mos_t comprehensive molecqlar
hyiogeny to date for-the Dendroceratida and Dictycceratida, and also the erronglda
sed on several independent mitochondrial and molscuiar marker§._ We validate th§
nerence of all classically (morpholegically) recognized ordets, families and subfami-
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] ; onge farming around

tropical coral reefs - impact assessment and envir%nmental
management

sponge fauna of the continental margin of Western
: Australia

Fromont J', McEnnuity F 2, Althaus F 2, Gomez O ', Salotti M*

Evans-lllidge E', Whalan S?, Webs ', Bri ! .
ge E', s ter N'; Brinkman R', Duckworth A2, 'Wolff. \Western Australian Museum, Australia; 2Hobart Marine Laboratories, Australia

C'* Fuentes M?, Battershill C*, deNys R?
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stem-Australia-éricompasses-one third of Australia’s coastiine and the deepwater
ats off thiis coastline inciude canyons and plateaus, seeps, rocky banks, and sea-
otints. No surveys fad previously been conducted on the sponge fauna of southwest.
stern Australia deeper than diving depths, and limited deep water surveys had béen
dafaken in northern Western Australia. In 2005 and 2007 the Australian national
esearch vessel Southern Surveyor conducted expeditioris to these regions in Westem
Strafiz in depths of 100 to. 1100 metres. The surveys encompassed & wide range of
tides from 35.5° to 12.4°S. Specific habitats, including both soft and hard tefrains,
re identified for sampling from maps generated from multibeam acoustic data. This
sentation reports o the sponge diversity and abundance found during these ex-
editions. The Porifera dominated the invertebrate collections by biemass, comprising
6% of the total catch weight in the southern survey. The largest demosponge. was an
ndividual of a species of Biemna which weighed 37 kg. The southern:survey yielded
12:sponge specimens which were identified to 371 operational taxonomic units to
ties level (OTUs) and the northern survey ideniified 170 OTUs. Demosponges
fo ost abundant at 100 and 200 metres deep an the shaliow outer shelf and were
rare-at deeper depths on the continental slope. Hexactineliida were found at depths
200 metres and Calcarea at dépths <400 metres and mostly at 100-200 metres deep
ihe south. Inthe north Hexactinellida were found at shallower depths (>100 metres),
nd no Calcarea were reported. Combined data from both surveys indicated that the
baacilosclerida were most speciose (113 species) in deepwater in Western Australia
follawed by the Astrophorida (71) and Haplosclerida (62 species). At family level the
Aticotinidae were most speciose with 54 species, followed by the Thorectidae (44)
fd Irciniidae (34), Phloeodictyidae (27), Axinellidae (25) and Raspailiidas {22 spe-
jos). We found few species occurred along the length of the: coastiine sampled (over.
230 of Jatitude), and the majority of species were relatively restricted in their distribu-
tibns, Seventy four species were common to both the northwest and southwest sur-
Veys while 297 species were only found in the southwest and 96 species only inthe
‘rorthwest, A high proportion of singletons (rare species) were reported in the study
‘Wwith many species only been reported from a single station. These studies document
the high species richness of the deepwater sponges oceurring off Western Australia’s
contingntal margin. I

Australia’s first sponge farm has commenced operation in-the pilot-scale, and a se
ond sponge farm is in the planning stages. The regulatory asssssment process for
these two ventures has created a framework for difigent and-scignce-based evaluation
of the pc?tential impacts and environmental management of this new industry within
?he sensitive reef environments of Torres Strait and the Great Barrier Reef. Potential
impacts of commercial sponge densities oh water quality have been estimated from
hydrollogy and sponge feeding studies. Possible transiocation effects from seed stock
selec.tvcn and movement has been estimated using a population genetics approach
The fisk of disease has been reviewed, and seed stock harvest guidelires have beeﬁ
develaped based on comprehensive distribution and abundance and wild population
dynamics data. The potential for a sponge farm to attract and/or entrap species of
special conservation significance, such as hawksbill turties, has alsc béer assessed
throughr analysis of gut contents of livé animals. While the regulatory assessment
process i§ still underway for a proposed sponge farm within the Great Barrier Reef
Worl_d Hgntage Area, relevant authorities have. allowed the commencement of sponge
farrnlng in Torres-Strait using a precautionary risk management approach. This pre-
sentation will outline the issues raised by regulatory authorities, and the science:based
gpproach taken to address them, to support the sustainable development of this new
industry in Australia.

53

52




Vit WoRLD
SP

CONFERENGE

Molecular Phylogeny restores the Supra-Generic Subdivisio
of Homoscleromorph (Dendy, 1905) Sponges

Gazave E!, Lapébie P', Renard E', Vacelet J', Adamska M2 Rocher C', Cabrol
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Homosgleromorpha is the fourth major sponge lineage, recently recognized to be dis
tinct from Demospongiae. It contains <100 described species of exclusively marine

characters, Because 'some of the morphological features of the-hamoscleromorphs. are.
shared with sumetazoans and are absent in othet sponges, the phylogenetic position
of the-group has been investigated in several recent studies. However, the phyloge-

and 288 tDNA) and epmiplete mitochondrial DNA dats that focuses on its iriter-genera
relationships. Our results revealed two robust clades within this group, one containing

other containing aspiculate species (genera Oscarella-and Pseudocorticium), reject:

the two ¢clades of homoscléromorphs have stable, but distinct mitochondrial genome
organizations that differ in gene content and gene order. Among the spiculate spe-
cies, three main clades are recognized: one containing the Corticium species, ansther
grouping. Plakortis and Plakinastrella genera, and the. third grouping only two out of
four studied ‘species of the Plakina genus, revealing the para- or polyphyly of: this
genus. The validity of these clades is furthermore supported by specific morpholagi-

Gscarellidae intern phylogeny. Our results show that Oscarella species form a para-
phylstic assethblage As the result of our studies we thus propose i) to restore the pre-
1995 subdivision of Homoscleromarpha into, two: familiss: Plakinidae Schulze, 1880
for spiculate species and Oscarellidae Lendenfeld, 1887 for aspiculate species, ii) o
discard the genus. Pseudocorticium and to rename Psevdocorticium jarrei in Oscarella
Jarrei. To conclude, Homoscleromorpha will be then composed of & genera,

sponges-that have been traditionally subdivided into 7 genera based on moiphological

netic relationships within the group remain unexplored by modern methods. Here we
describe the first molecular phylogeny of Homoscleromoarpha based on nuclear (1884

the spiculate species (genera Plakina, Plakortis, Plakinastrelia and Cortigitim) and the

ing the close relationships between Psetidocorticium and Corticium. We also note that ‘

cal chiaracters, notably the type of spicules. We also investigated more in detailed the: |

synthetic. study of the pyrrole-imidazole alkaloids ki
: member oroidin

ta:Jouve G4, Cachet N ', Teyssie JL'? Jeffree R Al-Mourabit A%, Thoimias
! oP*

iVersité de Nice-Sophia Antipolis, France; *Marine Envionmental Laboratories, Principality of
Monaco; 3Centre de Recherche de Gif sur Yvette, France

ncé their discovery four decades ago, compounds. of the pyrrole Z-amipoimidazgle
alkaloids (P-2-Als) family have bieen the source of a Iargevnumber of qhem_mal and PID-
Ingical studies. They are produced mostly by the Agelas@ae and Axinellidae families
‘marine sponges. They are often. characterized by their cpmplexls?ructures, most;
‘them being supposedly derived from the unique intermedx_at_e _or0|dm _(1), lSome' of
ese secondary metabolités have also been reported tq exhibit mter.esnng blologlcal
ivities which triggered the interést on the biosynthesis- and c_hemlcgl synthesls; of -
this large family of derivatives . Based on the isolation, synthelS{s or bloyntheﬂc exs
eriments, three hypotheses have been formulated upon the origin of oraidin. In 1999;:
oft-and coworkers realized the tinique biosynthetic experiment using a cell-culture:
the sponge Axinella corrugata (originally Teichaxinella marghgl/{:w) . They were: aple
incorporate the two 14C labeled amino acid proline and histidine infe stevenls‘lne -
Wwhich is closely related to oroidin. Since then, oroidin was most qomrqonly qescnbed
5:the product of condensation between dibromopyrrole carbpxyllc acid derived frg mn
proline and 2-amincimidazolepropenamine derived from histidine. Feyv years later; Linz:
5l:and coworkers propesed an alternative’ hypothesis for the _Z-ammotmldazole palrl
ased on lysine. Taking advantage from isolation and synthetic results., Al-Moura‘b;t :
and coworkers assumed that oroidin should arise from thg condensa?lon of proline
and arginine into-a diketopiperazine further Iea§ing tq oroidin after an |p§ramo!§cular
guianidine transfer.. Since the origin of the 2-aminoimidazole part qf oroidin is still-unz
der debate we decided to develop a very sensitive protocol enz}bhng us to study:the:
biesynthetic of oroidin by in vivo experiments using labelled amino ac;ds,‘The }’esults :
of our experiments performed on the Mediterranean sponge A{(/nella dam:cormsgave o
some important clues towards the understanding of tht_e redl biosyntheticpathway: for.
this very important family of marine secondary metabolites.
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fica is an intrigiling example of natural order and complexity. Silicecus sponge
ciiles are characierized by a targe variety of dimensions and shapes, with an ultra-
tructure based on silica nancparticles strictly packaged around an axial filament con-
lited by a family of proteins called silicateins, This biosynthesis scheme dstermine
production of a peculiar composite material with remarkable technological proper-
s; like high flexibility and the amazing property to. transmit light along its axis. The
ih.consituent of these biological fibers are basically made of the same material of
Sinmon telecommunication fibers (silica), but, differently from the commercial ones,
hey are much more resistant to fracture. This's due to their ultrastructural organization
o-lameliae connected by organic glue in their external region. These highly ordered
andiunique structures. are produced under strictly ‘genetic contro! in mild environment
conditions, drastically different from the industrial process, where high températures of
anufacture are rieeded. In this work, we have characterized the optical properties of
he spicules of the Antarctic sponge R. racovitzae respect to thelr suggested biclogi-
cal functions. Indeed, given the remarkable transmission properties of biosilica, this
material can reveal strategic for the realization of nove! fiber-oplics systems and for
- ambedment in composites struciures based on silicon oxides compounds. Silicoeus
spicules used in this work were extracted from a frozen speciman of Rossella racovit-
zae collectd during the last ftalian Antarctic expedition. In order to.assess the perfor-
mances of the spicules in terms of light transmission, a Tungsten lamp and a He-Ne
|aser (1=633 nm, maximum power 15 mW) were mainly employed as light source. The
“esults demonstrate that-spicules fromy R. racovitzae are able 1o transfer both red fight
and white Tight. In our experimental conditions Tt is clearly evident the light trasmission
- “properties of this biosilica structure is remarkably different from the commercial optical
fiber, In the sponge case, in fact, light is widely diffused along spicule axis, while in the
“ihdusirial fibers light is trasporied alorig the cable without ‘appreciable loss of intensity.
These data confirm that glass: sponges spicules have specific optical characteristics,
and the peculiar structure of this composite material is able 10 determine the. different
transmittance properties compared to the industrial ones, Moreover; the-amazing cor-
respondence of the maximum of fransmittance of this natural fiber with the wavelength
interval of light irradiance throughout the water column at this depth in the Antarctic
seas together to the previously dacumented presence of diatoms along their-axis and
their capability to distribute light along the hole spicule body in our opinion suggest a
direct action of evolution to select specific biomaterial specialized in light transmission
to supply the photosynthetic activity of symbionts.

Hypgrca!ciﬂed sponges are the earliest Matazoans engaged in exiensive biomine
Iszano_n as they present the unique characteristic to produce an aragonitic or calc
rnas”swe ‘basal skeleton in addition to-their spicutar skeleton. These “coralline spon
ges”, Whlch have been-the most important reef builders during Paleczoic and early
Mesozaic, were believed to be extinct until about thirty years ago, when scuba divin
and submersi‘b!e explorations alfowed the discovery of about twehty livifig species ig
deep or crypnc_habitats Petrobisna massiliana Vacelet & Lévi 1958 is a Caicareous
sponge producing a massive basal skelston of high-maghesium caicite. This smal
species, dwelling in dark submarine caves in the Mediterranean Sea, is a éuitable me:
del to ct;mprehend biomineralization processes in calcareous hyperéa!ciﬁed Sponges:
T_ransmlss!on (TEM) and Scanning Electron Micracopy (SEM) observations clearly
dicate the implication of basopinacocytes in the formation of the underlying basal ske+
leton. The use: of potassium pyroantimonate {precipitating d@gent of divalent cations) o
ruthenium ;gd (dye of acid glycosaminoglycans) in fixation treatments, states further
_that these wide and flattenéd Gelfs bordering the scft-tissue are invclvea respectivel
in the tra_nspo(flconcentration of Ca and Mg ions.and in the secretion of a’n organic m:-'
trlxl of mineralization. After etching, the latter is revealed in Light Microscopy through
alcian blue and acriding orange staining and in SEM through cryofracture. Finally, the
presence aof this organic matrix in superficlal and discontinuous early—calélﬁed Ialyers
o‘f‘calmfe: also stained with calcsin, reveals that the basal skelstoii of Pefrobiona mas-
Erzlgl)an|js_nfoénwleg:ysupelrpusition of layers according to a mafrix-mediated biominera-
odel. The basal skefeto ion, i ili i i i

forvaimeibdg n formation, in £ massiliana, is thus a highly biolog|
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cauliformis  in Response to Infection by Aplysina Red
Syndrome
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fgrences in‘chemical defenses may explain why some individual sponges are stiscep-
tible-to ARBS and cthers are not, we used high performarice liquid chromatography to
generate chemical profiles from healthy and diseased sponges, and quantified peak
areas for 15 individual chemical constituents. Several of these compounds were pro-
duce§ at significantly different concentrations by healthy and diseased sponges. We
have identified four compounds previously isolated frorm Apfysina spp. spohges. Two
of these compounds (iso-fistularin'3 and aplysamine 1) were produced in significantly
higher concentrations by healthy sponges.  Two additional compounids (aerothionin
and 11-oxgaerothionin) were found only in the diseased sponges. Although congen-
tratior_ls of the feeding deterrent compound iso-fistularin 3 differed between heaithy
and diseased sponges, extracts from alf of the sponges were distasteful to an omnivo-
rous reef fish at natural concentrations. Thus; the observed differences in secondary
meta_bolite production between healthy and diseased sponges do nbt play a role in
fegdlng deterrence. Instead, differences in chemical constituents may représent anti-
microbial chemical defenses that inhibit pathogenesis, inducible defenses in response
to pathogenesis, and/or compounds of microbial origiri from the pathoger itself or from
opportunistic:microorganisms.

Aplysina
gand

Emerging diseases of marine ofganisims, afid sponges in particular, have been re-
ported_ with. increasing fréquency in récent years. The health of sponges on coral
résfs is important to the overall condition of coral reef communities as spongeés. per-
form numerous critical ecological roles. The survival of sponges on reefs is largely
due to their production of a plethora of biclogically active secondary metabolites that
_prov}de protection from a diversity of stressors. Aplysina Red Band Syndromie (ARBS)
is a recently described disease affecting comrmon Garibbean rope. sponges (Aplysina
spp.). -Although the etiologic agent for this disease has ot yet been characterized, itis
believed to bé a filamentous cyanobacteriur, which forms a red band that progre'sses
along the length of the spenge, leaving necrotic fissue behind. ARBS currently affects
approximately 10% of Aplysina catdiformis on certain Caribbean reefs, and it.is not
clea.r whether this patchy distribution is due to mechanismss of pathogen transmission
or differential resistance on the part of individual sponges. To investigate whether dif:
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naid sponges, an important biceroding companent in coral reefs, are also known
{0.be strong competitors which -are able to overgrow other major benthic organisms
siich as corals. n the Caribbean, Cliona tentis represents one of the most prominent
vecies. However, the manner in which its populations responid to shifting scenarios
¢oral reef decline rémains a matter of debate, 'This study aims to examine the ma-
jor drivers which control the growth of this sponge; and in turn to contribute to the
Undarstanding of underlying processes. involved in shifting. phases in the ecosystem.
We evaluated the implications: of predation and macjoalgal competition as factors of
ortality for the C. tenuis growth rate, in light of a-series of environmental disturbances
and the subsequent rise in macroalgal abundance in the Caribbean. The study was
onducted at Glover's Reef Atoll Marine Reserve, Belize. Throughout a year of experi-
‘mental manipulation in situ, growth fates were evaluated as a function of macroalgal
(Lobophora variegata) competition and fish predation. The experiment was designed to
consider preserice/absence of the explanatory variables, isolating each factor.and their
nteraction, by fieans of Predation Exciusion Devices (PEDs) for fish predators and
- algal transplanitation to'the surroundings of the sponge. Seventy percenit of the sponge
perimeter was set in competition with the alga. Predation intensity was recorded using
one-hour footage in 10 different individuals. Suggested effects of PEDs on water flow
and light availability for the sponge growth were also incorporated into the experimental
- design. Results:showed a significant effect of macroalgae which reduced the sponge
size by 81.6% of the sponge.growth under control conditions. No predation or interac-
on. effects were detected. Furthermore, the-experimental manipulation did not signifi-
candly affect the sponge-growth when cemparing the effects of PEDs on growth. This
macroalgae species is proven to be an opportunistic and strong competitor for space,
driving the abundance not only of corals, as extensively reported in previous studies,
but also for competitive sponges in reefs. In situ observations revealed that parrotfish
are the most important macro-predators on this sponge. Among them, Sparisoma viride
and Scarts coelestinus were the spécies most often observed feeding on-the sponge.
8. coelestinus has-an apparently major effect on the sponge, owing to the bite size
and intensity per individual. (personal observations). However, predation intensity was
insignificant (0.5 bites.h=1), therefore linking it to the absence of predation effects on the
sponge growth. These observations could be attributable to a previously reported low
biomass of S. coelestinus at Glover's Atoll (0.186 g/im2). Following coral cover decline,
a previously hypothesized increase in the aburidance of Clionaids, as opportunistic
competitors, is demanstrated to be dependent on the interaction of processes, such as
herbivory (controliing macroalgal abunidance), and possibly fishing pressure driving the
abundance of predators in coral reefs. However, the latter effects remain to be investi
gated. These findings clearly establish macroalgae as a factor io be incorporated into
models when simutating the effects of coral reef disturbance on-sponges.
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Iretand a:Johg time the information about sponge motion. was insufficient. Presently the
Wi modes of movement are the periodic changes of the body volumes, oscular
imney diamster variations, rearrangement of the choanotyte chambers, ‘siiding’ of
whole sponge along the-substrate due 10 the pinacoderm activity, asexual repro-
on by formation of propagules. All thése movernents are slow and do not affect
sentially entire sponge organisation. Heré we describe a new mode of sponge dis-
slacement in Amphilectus lobata (Bowerbaink, 1866) (Demospongia). This spehge is a
ohimon epibiont in uppersubtidal zone of the White Sea. Sponge movementwas stud-
in‘laboratory and registered by time-lapse video recording. Amphilectus fobata often
ind in aggregations of several individuals. Scrupulous survey showed that some
the individuzls had partly empty skeleton or incomplete aquiferous system. Usually
A tissue bundles connected such specimens. Under certain conditions certain speci-

The fami!y Hymedesmiidae is very speciose and, particularly in genera such @s Hy:
medesmia, the validity of species separated by only small differences in spicule form
has béen repeatedly questionéd. For exampie several species of the North Atiantic
sub-genus_ Hymedesmia (Stylopus) are currently synonomised as. Hymedesmia (Sty:
fopus) coriacea. The importance of skeleton and presence of chelae as genera char;
gctgrs in this family have also been debated. Using a multi-factor approach combining
in sﬁu appearance, traditional morphological taxonomy and sequencing of the D3-D5
region of 2§S large ribosomal sub-unit we're-exattiingd north Atlantic species in this
f(zr;qllly, pam;ylarly_focusing on Hymedesmia (Stylopus) species including Hymedesmia
cu#e()rﬁ;;f)be”éi;nsﬁjzr:gz:dﬁs?fi (SMUZUS) ”pnm:t/va and specimens which would Jens-ose normal structure of adult sponge. Surface pores disappear and the surface
G jSffe’rr::(fai Smal but consistent differences in gpxcule becomes. _smoc\h, Tissue offshoots appear and stream out of the sponge body in a-form
size arid shape and abuious difer s I[n lex‘ternal appearance correlated with the ,bran9h|ng ‘pséudo-plasmodium’. Each offshoot.is aﬁ_ached to the substrate anly by
r ence, g that severa sibling species have c-u,-renﬂy erraneously: ‘teading edge vyhere cells form-adhasive pseudopodia. So the offshoot is stretched
en synonymised as Hymedesmia (Stylopus) coriacea. A tree including species of fween the leading edge and ‘maternal’ sponge. The siructure of leading edge and
H_yrnedesmla, Phorbas and Hemimycale showed that the Hymedesria (Stylopus) spe- & whole branching net constantly changed. New branches permanently emerge, sub-
cies were nvot & monaphyletic gratp but were scatered ainongst other Hymedesmiidas erge and change diraction of growth. The offshoots extend for the distanee of several
genera, This molecular evidence supports thé theory that separation of genera based ntmetres from the maternal sponge with the speed up 15 8 Pk et col
on skelelal arrangement is.invalid. Furthérmore, separation of genera by the presence and mode of branching correlate with substrate characteristics. The permanent cell
of chelae and acanthostyles is also eroneous as the molecular evidence suggests : reqmir}g i straight and g o dll’eCTIO\"I‘ e naous poer arpe arce, Ao
these have been lost multiple times. Characters such as sctosomal spicule shape-and T o T e pinemodion or ot o severa

presence of pore sieves.would appear to be significant. Unravellin certain period _of stochastic movernent the ‘pseudo-p_lasmodium' forms one or several
i Ay A g g the mystery of the: I i i LAl di 3
Hymedesmiidas is fikely to require a multi-factoral-approach: if we excluds the r¥ed hor. cell.condensations where the new sponge differentiation starts. All dispersed cell mate

i fial. concentrates to these points. Shortly after the maternal specimen remains as empty
gl?gjg; Zke!elpﬂ, C:jtara(:ters §uch as surf_ace_appearance, previously regarded-in.some’ eletan with several new sponges near it. SEM study shows iwo distinct cell types in
s unimportant, are lkely to provide important ¢lues, & ‘pseudo-plasmodium’. Flattenad polygonal cells of pinacoderm cover the bundles
from outside. Inner part consists of mass of elongated celis with numerous filopodia.
5th macrosciéraé and microsclerae dre also found inside the offshoots, The spicules
ove with the speed of cell streaming and can be located close the leading edge. Such
iade of A. lobata displacement is based on high plasticity of sponge anatormy and abil-
ity of cells for quick trans-differentiation and amoeboid movement, and rearrangement
of the sponge ‘structure with fose of its entire organisation. The initiating stimuli and
governing signals are.yet unknown, Possibly the environment factors cause spread-
g of ‘pseudo-plasmodium’ that is-bound up with the search for the optimal place and
* sponge asexual reproduction. The mode of displacement on the base of ‘ceordinated”
cooperativée cell mavement is possible only in the presence of the cell-substrate and
cell-cell coritacts that are still poorly krnown for sponges.
- Ressarch vias supported by Russian Ministry of Education and Science and by Grant Gouncil of the: Pre
dentof Russia.
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Scales of spatial variation of sponge assemblages associated
with mangrove roots in the southern Caribbean

Guerra-Castro EY, Diaz MC? Riitzler K*

"Instituto Venezolano de’ Investigaciones Cientificas, Venezuela: “Museo Marino de Margarita;
Venezuela; *Smithsonian {nstitution, USA

Fouling assemblages associated with Caribbean red-mangrove roots are very diver:
and characteristically dominated by sponges. The species richness (all taxa) in th
habitat may exceed 500 for the entire region, the phylum Porifera standing out as the
prevailing taxonomic group, with more than 170 species confirmed. Sub-regional in=
ventories, however, show diversities much lower than that, suggesting that mangrove
epibenthic assemblages are a highly-beta diverse community. Beta diversity can be
measured as the variabillty in species comiposition among sampling units for-a given
area and spatial scale. Consequently, this component of diversity is strongly depens
dent on the scale of observation. For mangrove-root fouling assemblages, various
spatial scales of ecological isolation can be identified: a few meters (comparing roots
within acay or continuous forest), hundreds of meters (several cays or forests within
a region), and hundreds of kilometers' (geographically separated regions): Thus, we
evaluated the composition of sponge assemblages associated with mangrove roots
using a hierarchical nested design in order to identify the patterns of spatial variability
in-species-composition at different scales. Data were used from two previous studies
with different hypotheses but in which spatial scales were appropriately replicated. The
surveys were done. in mangroves of Belize, Panamé (Bastimentos Marine Park), and
two regions in Venezuela. (La Restinga National Park and Morracoy Naticnal Park),
all separated by hundreds of kilometers. Within these regiors, at least thiee localities,
separated by hiindteds of meters; were evaluated; and at each locality the presence
of sponges on 14-20 roots was registered. In total, 435 roots were evaluated, The data
were analysed using univariate and multivariate techniques. Patchiness in species

source of variability was the smallest spatial scale (differences between neighbouring
roots), suggesting that small-scale: processes (e.g: setflement behaviour, competition
for space, timing of artival) could be the main cause that maintain beta diversity in the
region. Besides, local and regional comrmunitie’s are not equivaient, both spatial scales
explained similar amounts of variation, indicating that medium-scale processes (e.g.,
dispersal ability of larvae, local environmental gradients, predation) and wider-scale
processes (&.g., oceanographic and coastal characteristics of each region) are-equally.
important in preserving beta diversity. These resultsconfirm the perception that man-
rove epibenthic assemblages are a highly beta diverse community, Future initiatives
n quantifying biodiversity of Caribbean mangrove spanges, or entire: mangrove root
assermblages, should consider evaluaticn of different spatial scales if generalization is.
he main goal. Manipulative experiments are necessary to improve cur knowledge of
he scology of this important Caribbear biological system, especisilly those rélating to
ife histories of spadies.

composition was.detected at all spatiaf scales. In both studies, the most important -
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earbhing for new bioactive substances from south China'sea
‘ marine spenges

Guo, YW

fateKey Lzboratory of Drug Research; Shangai Institute for Biological Sciences, Chinese:
‘ Academy of Sciences, China

outh-China Sea'is in the tropical zone where marine blodiversity is apundant, Search-
ng:for marine natural products produced by South China Sea marine sponges has
Gen carried ouf by our group since 2000. These years our continuous efforts on the
uth China Sea Porifera with the purpose to find new leads for drug dlscove['y has
led:to isolation and characterization of numerous marine natural produ_c_ts. with diverse
hemical structures, extraordinary biological and pharmaceutical activities, From the
uth China Sea sponges Axinyssa aif. variabilis and Lipasrroterhya_ana, three un-~
récedanted diasterecisomeric dimers, axinyssenes.exhibiting a bis-bisabolene slfel—
ori; and a new sesquiterpene, dehydrotheonelline have been is_olateg_. C_hemlca[
nvestigations of matine sponge Dysidea sp. have resulted in the |dent|f4cai|_on ofa
11l remarkable collection of sesquiterpens ietabolites. One of these metgboiltes has
n:unprecedented skeléton, which may come from rearrangertient of drimane skel-
sfon. Another two showed cytotoxic activities against A-548, HL-60, BEL-7402 and
388 cell lines. A new sesquiterpene quinene, 21-dehydroxybolinaquinone, t‘ogether
JWith two known related analogues, bolinaguinone and dysidine, had been isolated
tom the Hainan sponge Dysidea villosa, The structure. of the new compound was
liicidated oh the basis of detailed analysis of spectroscopic data and bly comparison
with related model compounds. Cormpounds were evaluated for tbe inhibjtory actlv.ny
Ggainst hPTP1B, a potential drug target for treatinent of type-Il dxabetesA apd obesity,
and cytotoxic activity against Hela-cell line. The results showed that dy&dtng hg(_:l the
‘strongest hPTP 1B inhibitory activity with an IC_, vaiue of 6.70 uM and had significant
 ‘eytotoxic activity against Hela cell line with an Iy, value of 5.4_15 M. New compoturid
showed moderate PTP1B inhibitory activity and eylotoxicity with 1C,, values pf 39:50
1M and 19.45 M, respectively. In this communication the s’nucturesv and blcloglc.al
activities of these marine metabolites, which might be useful as biomedical agents, wili
be described.
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When biotas split& meet: Sponge distributionin the crossroads

of the Atlantic. Austral and Pacific OCeana 'a:qulferous system of Tethya wilhelma: microanatomy and

D-topology

Hajdu, E
Universidade Federal do Rio-de Janeiro, Brazil

el:JU", Heer C', Herzen.J?, Beckinann F? Filatov M°, Kaandorp J,
Nickel M*

adrich-Schiller-UniversitatJena, Germany; 2GKSS Forschungszenfrum, Germany; *University
of Amsterdam, The Netherlands

It has been known for a long time that biogeography inthe Southern Hemisphere is no
negative image of what happens in the northern part of the glabe, essentially because
of a rather unbalanced distribution of land masses, but also becalise the rather comi
mon decrease in species diversity towards the. poles is riot so obvious in the south
What sponges have to say in“this réspect? Species lists have been published for the
Antarctic, as well as for the'Argentinean and Chilean coasts. These were updated and
reorganized with recently generated taxonomic inventories in all three areas, so tha
comprehensive assessments for particular Marine Ecoregions (South America) arid
longitudinal slices (Antarctica) could be used as units in an analysis of faunistic'co
nectivity on the basis of putatively shared sponges. SW Atlantic Ecoregionis chosén
for the.analysis were the Uruguay-Buenos Aires Shelf (+ slope, UBASS, with 94 spp. )
North Patagonian Gulfs (NPG, 36), Patagorian Shelf (+ slope, PSS, 75) and Mal
nas/Falkiands (+ slope, MFSS, 88). The SE Pacific ones were Araucanian (ARAU
48), Chiloense (CHILO, 48) and Channgls and Fjords of Southern Chile (CFSC, 108
Analytical units for the Antarctic wete slices 8 (C8, 120):and 9 (C8, 106} in Sara etal.’s
assessment of biogeographic traits in Antarctic sponges. These analytica! units. were
compared two by two, and both the absolute number and the percentage of shared
species wefe calculated. I appears that-an inverted gradient of higher species rich:
ness towards.the south is there for sponges; perhaps explained by increasing habitat
complexity. SW Atfantic ecoregions shared among themselves, a minimum. of 1§%
(NPF vs. UBASS, NPF vs. MFSS) and a maxirum of 26% (UBASS vs. MFSS) of their
spenges. In the SE Pagific; connectivity ranged between 38% (CFSC vs, ARAU, GFSC
vs. CHILQ} and 61% (ARAU vs. CHILO), Antarctic areas shared 38% of their records:
Atlantic-Pacific connectivity ranged from 11% (UBASS vs. CHILO, NPG vs. ARAU) to
23% (MFSS vs, CFSG). Antarctic-Atlantic connectivity varied from 3% (G9 vs. NPG),
to 14% (C8 vs. MFSS). Antarctic-Pacific connectivity also had a minimum of 3% spe-
cies shared (C9 vs. ARAU) but the maximum reached only 12% (C8 vs. CFSC). ltis
worth nating that 54% of all species considered (195/359) oceur in a single ecoregion,
and only 24% ocour in three or more ecoregions (85/359), thus. showing good capac-
ity to disperse. Up to 36-species are shared between Atlantic and Pacific Ecoregions,
and up to 26 between Antarctic and South American Ecoregions. In total, 46 spp are
gistribmed across the Drake Passage. It will be interesting to investigate whether this
is-more probably the result of recent range expansion, or reflictual Gondwanan affinity.
The scanty phylogenetic. evidence available for sponges does not retognize yet any
deep link between Antarctic and South-American species (Cathria procera spp. group
Rhabderemia). ’

Support; CNPg, FAPERJ

- aquiferous system of the Porifera represents the interface between the sponge-and
s environment. It is involved in ingestion, excretion, gas ‘exchange, etc. Ouf knowi-
dge includes general aspects of canal architecture, cellular anatomy andlimited mod-
on.the flow generated by choanocytes. Some studies indicate complex topologies
nd fiow regimes, but we lack complete 3D reconstructions. Our study aimed at ana-
7ing the canal system anatomy of Tethya wilfieima (Demanspongiae, Hadromerida)
atreconstructing the 3D topology. We investigated the cellular components.of the
qdiferous system by applying a combined SEM- and DIC-microscopy technique, in
rder fo imagé anatomical and histological details-within single specimens. The topal-
gy:of the canal system has been studied by synchrotron radjation based x-ray mi-
7o tomography scans (SR-pCT at GKSS/DESY, Hamburg) of canal system corrosion
s-and virtual casts. Entire canal systs were g ted from high-resolution 3D
sconsiructions using ImageJ and VG StudioMax. Hierarchical classification of canais
'd, additional morphometric parameters were calculated Using CoralSeft software.
ethya withelma displays the usual partition into. incurrent and excurrent system with
nsered choanocyte chambers. The apopinacocytes display short stereocllia, Ih ad-
jon, the apopyle region of the eurypylous: choanocyle chambers is unique with two
ol types involved: 1. stereadilia-bearing cone cells; 2.the unique apopylar cells, which
o a mesh-like grid overspaning the whole apopyle opening, with numerous trans-
ellular pores which can be independently closed or opend. We asume a flow regula-
ive function of this new cell type. The 3D topclogies based on micro tomography im-
“age stacks were analyzed quantitatively and provided information on canal diamater,
length, branching angle and spacing between branches in correlation to a hierarchical
lassification of canals. Due to the presence of larger bypass elements which intercon-
nect the incurrent and excurrerit sy stern-avoiding choanogcyte chambers and therefore
‘farming ring-structures in the canals system, hierarchical classification of canals were
applied only to a subsets of the data. Betweer different hierarchical levels the canal
diameter scaled by varying factors between 1.1 — 1.5. Canals included in the analysis
ranged from 12 um to 95 um in diameter with the latter ones being less frequent. Our
tesults on the microanatomy of the canal system, especially the new type of apopylar
cell raises questions on the reguiation of flow within 7. withelma. We assume that local-
ized flow modifications by the sponge oceur: This is congruent with our 3D-analysis,
which demaristrated-alternative flow-pathways on a more global scate. Our high reso-
lution 3D modsls of partial and entire'canal systems are an important step towards the
first computationat fluid dynamics models, which will allow us a deeper insight into the
anatomical basis of sponge behaviour and ecology.
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onaids provide key insights into ecological and evolutionary

Evolution of gene regulatory networks: Earl ‘construction of ) A7
" 3 H rces shaping zooxanthella-symbioses in invertebrates

the Pax/Six regulatory hierarchy in sponges

Hill A, Rivera A, Cieniewicz B, Danka E, Ding S, Rued A, Winters |, Gentile L
University of Richmond, USA

!, Richardson C', Ramsby B?, Massaro A', McCauley M', Weisz J,
HillA?

University of Richmond, USA{ 2University of Mississippi, USA; Linfleld College, USA
The evolution of complex body plans from more simple forms has Jead to an array of . . .
organismal diversity. Modem genomics, phylagenetics, and new developmental b e are interesied in better understanding host:symbton.t relationships in'marine spong-
ogy technigues now make.it possible fo study evolutionary routes from the simple to S that associaté with zooxanthella dinoflagellates. Whli_e recent.work has helped clar-
the complex. One promising avenue of research is to study the evolution of gene: he nature-of the -association, we still know Ijttle of |_ntegrauon betwegn Host and
regulatory networks and their developmental functions. For example, many animals mbiont, the ecological consequences of that mge_grahon, nor the stability uf these
use the Pax/Six/Eya/Dac (PSED).network to specify eyes and other sensory organs: ssociations under environmentally stressful conditions. We have been studying the
Complex interactions between members of these: four gené families. integration of {aticnship. between Cliona varians and its Claqe G zooxapthel{ae, Here we present
other gene-families into the network, and absence of specific PSED interactions from ataion photophysiclogical aspects of the as_s_ocxamon., physxolgg{cal |ntegra§10n of the
several developmental contexts make thé evolutionary history of this network ex- neérs, and genetic regulatory pathways utlhzed»dunng acqulSIt‘lon and maintenance
tremely difficult to trace. To begin to understand this evolutionary history, we examined ymbionits. We contextualize these findings in light of current increases in sea sur-
PSED members in-an animal with a rélatively simple body pian, the freshwater sponge. scetemperature, and highlight how sponges prov:dg essgnha] and novel ways o think
Ephyrdatia muelleri. While sponges lack sensory grgans in the traditional sense, they: bout zooxanthella symbioses. Our surveys of the dwe_rsny .of zqox?ntheilae harbored
do have two components of the PSED network: Pax and Sik. We have profiled expres- V:sponges, as well as the surveys of other sponge b(OlOgIStS“ indicate that §punges
sion of both Pax.and Six across developmental stéges and used in situ hybridization m:symbioses with a broad diversit‘y of ‘zooxanthellae. We will present detailed data
to localize transcripts in regions around choanocyte chambers and the canal systern. nthe diurnal changes in photophysiclogical performgnce of the zooxanthefiae found
We used a niewly developed RNAI technique for the freshwater sponge to knock down G, -varians, and the consequences of the photophysiology f_or hgst performance. yVe
Pax and Six expression which suggests possible roles for these evolutionarily con- will:also discuss data on the integration of (hg: host-and -symbiont in terms of maferla|‘s
served transcription factors. Additionally, we determined that when Pax expression is tfansmitted between partners, and the evolutionary conseqences ofthese physiologi-
knoeked-down, Six expression is also reduced. This data, combined with gel-shift data I:linkages. Finally, we will present data on the geqetlc n_'egulatury pathways that are
using-with a Pax protein construct indicates that Pax regulates Six expression in this kely involved in the sponge:zooxanthella symbiosis. Given that Z.ooxant_hel!ae per-
sponge. Further, we have used chromatin-binding data to-elucidate other targets of orm.vital physiological functions for several sponge species, there is growing. need to
Pax in sponges. This work helps flrther our understanding of the origins of a Ubigui- “Understand these symbioses given projected increases in sea surface temperatures.
tous metazoan gene-regulatory network. &
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Threats to the system ? Beyond the ‘Systema Porifera’ ovel nuclear coding genes for sponge phylogeny

Hooper J*, Van Soest R?
'Queensland Museum, Australia; 2Uniiversity of Amsterdam, The Nederlands

Huchon D, Gil N, Goldfarb |, Feldstein T, Belinky F, llan M
Tel-Aviv University, Israe!

*Systema Porifera’ (SP} established the beginnings of an accessible sponge systemat:
ics using the rank-based Linnaean nomenclature as defined by the ICZN. The rule:
and recommendations of the ICZN apply: only to the taxonorriic homenciature of ahi
mals, unrelated to any particiilar biological ¢classiication. As such it does not imping
on the rights of scientists to develop new ways of making taxonomic decisions, ensur
ing the nomenclature is independent of the systematics used, thus providing stabi:
ity-to nomenciature eveh if the classifications might change 'significantly. The clas:
sification’ presented in the SP was based on the then-current (2002) understandirs
of presumed evolutionary relationships between taxa, which even 8 years later'ha
changed substantially for some: groups based espetially on the growing availability
of substantial new molecular datasets, both in numbiers of species. extracted and th
genes sequenced. While it is absolutaly certaln that this classification will evolve-an
progress further, the nomenclature will remain stable, and changes in the future wil
be transparent through-a trail of synonymies, Threatening this stability is the (possibie]
implementation of the PhyloCode in 2010, based on a different systematics paradigm
with namenclature rigidly fixed to a strict:set of phylogenetic rules. in which: every clade
is defined by a statement concerning its perceived ancesiry and descent. PhyloCodeé:
clades do not-have mandatory ranks or any nécessity to be named (although this ig
allegedly optional}. Similarly, while the escalating avaitability and use of DNA tech
nologies have bean a booh to taxonomy in terms of its improved profile, its relevance
and even the continued economic and political survival of the taxonomic agencies
themselves, the data they have produced have not always integrated well into-a rarik:
based classification system. There are instances where these data have produced
well-supported clades, yet these remain undefined and/ior as yet unsubstantiated by.
corroboratory phenotypic svigence. Whilst the latter aspect is most likely to be con-
tended or resalved retrospectively, by incorporating other genes into analyses and/ar
by revisiting morphological homologies, the resolution of naming-and incorperating the .
well-supported unnamed clades into the rank-based classification is not yet settied.
The rapid emergence of online world biodiversity databases (such as OBIS, GBIF),
are set to revolutionise the accessibility of taxonomic data for a multitude of society’s 2
purposes, with several nomenclatural lexicens that conform to ICZN (e.g. WoRMS,
AFD, EOL, Catalogue. of Life), poised to give biolagical meaning and perspective to
the otherwise bland GlS-based specimen peint data. These nomenclatural lexicons
are by nature hierarchical, based on ranks, and thus the success of these oniline ini-
tiatives firmly rests with the rank-based norenclature. Because the rules of the ICZN
apply only to family level taxa and below, with higher taxonomic nomenclature treated
by a much more limited set of provisions, we offer here a reconciliation to deal with *
these clades that will not jeopardise what the SP has painstakingly stiived to achieve:
to provide nomenclatural stability within a potentially rapidly changing evolutiohary
classification.

ry few molecular markers have been employed to solve sponge evolutionary re-
onéhips at the family level. Ribosomal, DNA migrkers (185 and 28S) and th.e col
the barcoding marker, are most commonly used. Inherem problems th_the
chondrial genome (in particular saturation andbase composition issues), anq (lbOu
al'genes {in particular lack of variability). have prompteq molecular sysiematlman_s
orking on other taxonomic groups to employ nuclear-coding genes ag phylogenetic
arkers. Because RNA is not often preserved in museum spegimens, sequencing ge-
Jic: DNA rather than ¢DNA is desirable. Within genomic DNA long exons:are cho_lce
aikers since introns. and iftergenic regions are fast evalving and difficult to align.
lost:markers developed until now, such as the elongation factor-1, were often too
served to solve evolutionary relationships amang ‘sponges that are slowly evolv-
g 'We here present three new variable nuclear markers (ALG11, $O and DYRK3)
tiwere successiully amplified in all four sponge classes (Calcarea, Demospongiae,
exactiniellida, and Homoscleromorpha). The protein alignment of these three genes
798 amino-acid long anid the combination of the three markers. provides a phylo-
otic resolution that is simildr to the results dbtainad with the 188 rRNA gene but
hich contradicts that obtained using the COI gene marker. The novel markers hold
great potential in resolving infra-class relatiohships of sponges: Thes‘e three genes
Gmplernent and corrobprate the phylogenetic inferences. observed with the nuclear
bosomal genes. Given the incongruent signal observed betweer_) col anq the 18.5
RNA and ALG11, our results suggest that the inclusion of the mltochondna} COl.in
ulti-gene phylogenies should be examined carefully: Finall_y, our _markers might also
help to solve evolutionary refationships-of other slow evolving animai phyla such as
cpidarians.
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Floating dispersal through asexual
psammobiontic sponge in coral reefs of the
southern Japan
Ise’Y
University of Tokyo, Japan

synonym of the species. This is the:first report of floating buds frém sponge.

70

reproduction
yukyu Islands

Apsammebiontic spenge, Spheciospongia inconstans (Dendy, 1887) (Demospongia
Hadromerida, Cliohaidae), burrowing their-body in sandy sediments, distributes in shal
It_)w Iagopn of tropical and subtropical Inde-Pacific. Observation of asexual reprodut
tion of this:sponge in the Ryukyu Islands, southern Japan, revealed unexpected dispée
sal strategy for this-benthic animal. Asexual reproduction (bud formation) proceeds:
as. follows; Phase 1: bud formed as small tip and elongated on upper surface. of the

body of the sponge; float and drift. Lots of stranded buds were observed at the beacl
of the _Ryukyu Islands on late summer, which were unsuccessfully settied buds. An
formation of an exhalent opening was ebserved on the detached part of successfuil
settled buds Floating mechanism is possibly explained by efitrapment of bubbles pro.
duced by photosynthetic activity of symbiotic zooxanthellae. Bubbles were effectivel
trapp_ed in pits and thin sheath of buds. Such architecture was also found fram vouchéi
specimens labeled.as different species deposited in Natural History Museum Londofi
Floatation and drifting of buds may contribute to the wide distribution of S. inconstan:
in shallow waters of the Indo-Pacific although the driffing period is unknown. A¢cordin
to observation of type specimens, mysterious subglobular sponge  Spheciospong
globularis (Dendy, 1922) is considered as just a bud of S. incoristans, and thus junie
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ctivity and secondary metabolite variation in relation

iotic' and abiotic factors: chemical ecology study

new Mediterranean Oscarella species (Porifera,
Homoscleromorpha)

anisevic J12, Olivier T2, Pédel L', Ereskovsky A", Dubois M, Pérez T

, France; “Université de Nic: phia Antipolis,
France

ersité de la Méditérranee

genus Oscarelfa belongs to a small and challenging sponge clade, Homosclero-
rpha; whose phylogeny is still debated and which has been little studied in terms of

istry. identification at species level is often troublesome in'the highly diversified
OsGarella-genus (14 species listed in the World Porifera Database) which lacks a ske-
. a fundamental character of sponge taxonomy. A hew Mediterranean species of
refia, currently being described, grows mainly in semi-dark caves.and corallige-
Us communities where it go-occurs with two other common species, Oscarella fuber-
jafa:and Oscarelfa lobularis. Up to now, it has been reported along the-coast of Pro-
nce.and Corsica in France, in the south of Spain and Croatia. In general, Oscarella
&cies can be a dominant component of communitiss and may constitute a particular

s, Therefore, they seem to be good competitors for space.. Oscarella sp. nov. has
often been observed to.colonize other massive sponge species as well as gorgonians

d bryozoans. This capacity to overgrow different biological substrates could be infer-
ed'by an efficient secondary metabolism and the chemical defenses.it confers: Osca-
sp. nov. was identified and described using morphological, cytolegical, chemical
abolic fingerptint) and genetic (COl marker) characters. Growth patterns detected
the analysis of in situ pictures taken during @ photogrammetric monitoring: (2002~
07) reveal a highly dynamic species. The fife cycle and the natural fluctuation of two
etabolic indicators with a high energetic cost, reproductive effort and bioactivity, were
studied on a-subsequent temporal series of samples (2067-2009). Oscarella sp. nov.
gonochoric and ovoviviparous; having a seasonal life cycle with an annual repro-
ction peak during spring (April-June). Significant variation of crude extract bioactivity
Wwas obsérved it ime and we attempted t6 éxplain it by correlations with other factors
stich as reproductive effort, substrate type, season, water tem perature and secondary
stabolite expression. A significant decling in bioactivity. and therefore chemical de-
fense capacity was observed during the period of ermbryogenesis and larval develop-
fent. A negative correlation hetween bioactivity and water terhperature could also be
siidericed. Bioactivity variation was not:observed to vary depending oh substrate type.
The metabofic fingerprint analysis revealed variation in the expression level of several
‘major retabolites, but né particular metabolic phenotype pattern could be associated
o the individuals displaying high bioactivity 'or high reproductive effort. It seems that
ptimization of resource allosation, cléarly observed in the peak.of the, reprodugtive
season and probably influenced by a combination of interacting biotic and abiotic fac-
:fors, shaped the temporal trends observed in biodctivity variation.
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Diversity and affinities of the sponge fauna in the deep
Southern  Ocean (SO}\: New findings from the Antarctic
ANDEEP-SYSTCO, ANT XXIII/8 Expeditions (2002-2008)

Spatio-temporal modelling of spicule growth in sponges

Kaandorp J; Javaheri N, Cronemberger C
University of Amisterdam, the Nederlands

Janussen D, Gécke C

poniges there exists an enormeous variety in’ spicule morphplogies. IRecenﬂy new
ights have become-available in spiculogenesis. Iri the formation of sp|f:utes severgal
Introduction; As part of our Antarctic Poriféra project {DFG-project ANTPOR, with WG ins (e.g. galactin, silicatein) are involved. In thie center of the spicule there is
Warheide, Munic Univ., JA 1063/14-1, WO 896/9-1),.the spohge collections from sever: xial filament that consists: predominantly of silicatein, which slerves gs §’p01nt of
al recent Antarctic expeditions are described and gnalyzed. We'intend to obtain a better jon:in spiculogenesis. This enzyme catalyzes 1he. synthesl§ .of bIFJSﬂICa.. The
understanding of the zoogeographic-phylogenetic affinities and evolutiohary history of Alactin forms aggregates to which silicatein molecules bind. The silicatein-mediated
Porifera in the deep SQO. Here we present some of the new, mostly still preliminary re: o2 formation is strorigly increased by the association with the galectin. Furthermore
sults from the ANDEEP I-lll and SYSTCO campaigns (2002-2008). Methods: Sponges fowth of spicules 1s limited by the local availabilty of silicic acid. In the growth
were sampled by various benthic sampling gears, especially Agassiz trawl, epibenthic g fthe spiculé typically a concentric patiern of growth layers emerges in which
sledge and Rauschert-dredge. Taxonomic analysis was performed by skeletal and hi 1ocess. of the sp ; lternatingly with layers of organic material. Here we
tological preparations study in LM and SEM. Ecologic analysis was done by means ers:of silica are deposited alternatingly W : Y cule and the absorption of local
of several computer programs inciuding MS excel and Past. Resuits & Discussio 1o develop a model of the growth process of @ sp e formation in & marire sponge
From the deep. Weddell Sea and surrounding areas, we. so far identified more than 110 cic-acid. Silicic acid is the: main nl{(rlent for the spicule Drma_gz F28104 2.y, The
spange species, of which at least 22 are new to scisnce. They belorig to the Porifara i has three chemical ‘species In seawater (H4S104,H35i04 - H2Si oo
classes: Demospongiae, 77 spp. (12 new), Hexactinellida, 26 spp. (7 new) and Cal: niy:way for transporting silicic-acid from water to the boundary of the sponge ced
- by diffusion, while. in ifie uptake of silicic acid by the cell a transporter is involved.

carea, 7 spp. (3 new). Mostof the Hexactinellida inthe ANDEEP-SYSTCO collections ! h - . N
belong to the family Rossellidae. On the Antarctic shelf and slope, the circum Antarctic Dueto the uptake of sificic a¢id by sponges, the.chemical system (mc!udmg silicie ?Cld
pecies, H+ and OH-J will become out of equilibrium. We model this.zs a reaction-

genus Rossella is. dominant, whereas at abyssal depths it is replaced by species- of

Bathydorus and Caujophacus. Another diverse group in the deep Southern Ocean diffusion system using a system of partial differéntial equations in order to calculate the

is.the family Euplectellidae. Contrary to the largely sndemic shelf fauna, the Antarctic toncentrations of chemical components as a function of the distance from-the center
the cell. We solie this system iri three dimensions and as a boundary value prob-

deep-sea Hexactinellida comprise several cosmopalitan species, and show affinities
to the deep Afiantic fauna. However, in the case of Lanchiphora sp. nov., collected at o This model also provides the uptake rate on he surface of the .Ce“' The amoun%
f absorbed silicic acid species can be used in a-growth model of spiculogenesis. We

2180 m in the Weddell Sed, we find the closest relative to be a pocrly doclimented spe-
cies from the Pacific Sagami Bay (Abstract Gcke & Janussen, this volume). Within the y ? s i
ANDEEP-SYSTCO sponge coflection, many of the our findings of Cladorhizidae (can couple a spatial model of spicule growth and a model descrbing the concentiatins of
vore sponges) are new to-science and most of them new to the'SO. The same is true for he protefns involved in spicule formation, with @ model of the transporter P )
the first deep-sea Calcarea discovered in the Antarglic Ocean ‘at bathyal and abyssal fsificic acid from-the environment over the celt membrane. The‘growth aof the spicule
depths. Cluster-analysis of the sponges sampled during SYSTCO-expedition exhibit i5'simulated using an accrative model, whers local growth velacities are contralled by
some distinct tendencies: The.deepest station (5000 m) shows no species overiap with fhe local concentraties of simulated chemical species.

others, whereas the Stations between 500 and 3000 m show same simitarities. The :

composition of the Antarctic sponge fauna changes successively with increasing depth,
but keeps cohesive similarities down to ca. 3000 m. In the depth zone of about 4000-
5000 m, a distinct.abyssal fauna is found. Zoogeographic links and different regional
affinities exist, depending on the sponge taxa investigated. These preliminary resuits
need 1o be tested by comparative morphofogical and molecuiar methods, . Further de-
tailed analysis of the entire sponge faunas from the ANDEEP-SYSTCO Expeditions wil]
be a major part of our upcoming work.

Forschungsinstitut und Naturmuseum Senckenberg, Germany
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Diversity of mitochondrial gene arrangement in hexactinellid emic Lubomirskiidae of Lake Baikal: molecular-biological
sponges proaches to study evolution, biosilification and diversity of
Kahn A, Geller 4 associated microorganisms

Moss Landing Marine Laboratories, USA Kaluzhnaya O, Belikov S, itskovich V
Within the phylum Porifera, our understanding of phylogenetic relationships at class. Limmeloges) sl 88 56, Fusele
order, gnd family levels has shifted frequently in'the past. Depénding on whether mi
phological or molecular data were used &nd which characters were compared while

creating a phylogeny: the three classes—Calcarea, Demospongiae, and Hexactine
da—have shifted both intheir relationships to.each other and to other basal metazoan
phyla. Morphological phylogenies hypothesize that the three classes within Porifera
are monophyletic, while molecular phylogenies support paraphyly. with on class more
closely related to the rest of the Eumetazoa‘thian 1o the other two sponge classes, A
correct understanding of higher-level systematics of sponges is essential for makirg
hy;_)otheses about the evolution®of early metazoans. In addition, molecular phylog
enies. may also resolve persistent discrépanciés i morphological 'studies and con
tribute to an accurate phylogeny. for sponges. Unfortunately, conventional methods
for. Producmg molecular phylogenies, such as using mitochondrial gene sequences
or uboso_mal RNA regions, fail to provide the resolution necessary to study highel
taxonomic relationships, Even though mitochondrial gene sequences are conserved
among sponges and thus .cannot provide such resoiution, gene order is highly va
able: A data set of mitochondrial genomes was used te compare gene.order and study’
re}atlonships between orders.within the class Demospongiae. We have expanded on
this data set to aliow comparisoris amang two of ihe three clagses within Porifera. We
sequeniced two novel mitochondrial genomes: from two new species of glass spongeé
coflected from the abyssat northeast Pacific:Ocean. We compiled the mitochondriail
genomes of Bathydorus sp. nov. and Docosaccus sp. nov. with-previously published:
mitochondria! genomes and used the resulting phylogeny to evalute the two compets
ing hypotheses in sponge systematics: whether the three classes within Porifera are
monophyletic or paraphyletic.

Baikal is the oldest (estimated age is about 30 milion years) and deepest (maxi-
i depth is 1637 m) freshwater lake in the warld with high {evel of endemism. In‘com-
on with other ancient lakes Baikal has richest fauna of endemic sponges which are
que model for study evolution, viosilification and symbiotic relationiships. Nuclear
i mitochondrial genetic markers were used o study evolution of baikalian endamic
onges species flock. Analyses of 185 rRNA and COXI gene revealed that Lubomir-
idae have common origin with other freshwater sponge families. Based on paleon-
ology data and sequences of mitochondrial COXI gene it was shown that rate of se-
Jience evolution of this gene in sponges is about 0,1-0.4.% nuglectide substitution per
nilion yeats and is low in comparison with other Metazoa, According COXl.sequences
& of divergence between Lubomirskiidae species was estimated to be approximately
million years ago. Analyses of the internal transcribed spacers of rDNA of 25
species of the suborder-Spongillina indicated that the endemic family Lubomirskiidae
onaphyletic and have common origin with Ephydatia museflery (Spongillidae). Inter~
¢ differences between Spongillidae -species exceed intraspecific variability that
hdicate the utility of ITS region for species identification. At the-same time genetic dis-
inces between species of Lubomirskiidae are-equal to intraspecifig-and intragenomic
riability supporting the hypothesis .of a recent species divergence within Lubomir-
5 or question their specific stalus, Special proteins — silicateins. — are involved in
he: process of sponge spicule morphology determination and silica deposition. In our
study the exon-intron structure of four silicatein-a isoform: -ol, -2, -a3 and ~a4 from
shidemic baikalian spange Lubonmirskia baicalensis was determined and characterized
asiwell as silicatein-a gene fragmerits of several freshwater spenge species. Phyloge-
tic analysis made:on thé basis of different known silicatein sequences comparison
shows that freshwater sponge authentically differ from 'marine group. It is shown that
freshwater sponge silicateins always demonstrate homology with ane of the four known
wforms of L, baicalensis. Evidently these isoforms are orthologous proteins and all sili-
catein genes were evolved from the ancestor gene as result of thee duplication.events.
Further investigation of the silicatein gene sequences and structure also gives a good
promising for the development of molecular marker for the closely-related spectes iden-
tification. Sponges harbor farge number of diverse bacteria, majority of which are uncul-
fivated. In contrast to mafine sponges, freshwater-sponge micrebial communities are
pootly studied. For the fist time we destribed phylogenatic diversity of microorganisms
associated with Lake Baikal endemic sponge L. baicalensis. By constructing .of full-
tength' 168 rRNA gene library, RFLP-analysis and clone sequencing we have shown
“abundant bacterial diversity-existed in' this sponge. A fotal of 102 bacterial 165 rRNA
clone sequences making up to 22-operational taxonamic units (OTUs) were analyzed.
About 36% of OUT were affiliated to Actinopacteria, which isa potential source for
“drug research. Clones affiliated with alphia-Protecbacteria, beta-Protecbacteria, Ver-
rucomicrobia, Nitrespiraceae and Bactercidetes were aiso observed. Thus Lake Baikal
“sponges are thie good source for investigation of microbial communities a3 potential
preducers of biologically active secondary metabolites,
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"lowa State University, USA; 2Ludwig- Maximilians-University of Munich, Germany

Mitochondrial DNA (mtpNA) is one of the favorite molecular markers in animal phyl
genetics due to several intrinsic and methodological advantages. Although early stu

more comprehensive sampling of mitechendrial. genomes especially from non- bilaty

mtDNA from vgrious Porifera clades (including Demospéngiae; Homoscleromorph:
and Hexactinellida) displayed multiple unique features and several spposite evolutio

from Calcarea to date. To rectify this deficiency; we obtained partial mitochondrial s

of calcareous sponge mtDNA, and particularly-from the second subclass Calcarofiea,
will uncover even more exceptional features in these remarkable animals.
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Calcareous sponges redefine the limits of mtDNA evolution in

ies depicted animal MtDNA as a remarkably uniform molecule (a “frozen genome”),

fian animals, has revealed their extensive diversity. In particular, the newly sequericed

ary tendencies. Remarkably, no genuine mitochondrial sequence has baen reported

quences. for two calcarean species Clathrina clathrus and Leucetta chagosensis (Caiz
¢inéa) by traditional PCR approach and EST fibrary screening. Our analyses revealed
an unusual combination of features in the calcareous sponge miDNA. Ih addition;, the:
rate of mitechondrial sequence evolution in this group was found several OI'deI:S of
magnitude higher than in other animal groups. hindering ‘any attempt to reconstruct:
p_hylogenetic relationships among sponge classes using mitochondrial data. The com-
bination of unusual mitochondrial féatures in calcareous sponges puts into a.new per-
_spective thie-extent of possible mDNA evolution in the Animal Kingdom. Given that
incomplete nature-of the mitochondrial genome presented here, and that we only ex-
plored two representatives from the: subclass Calcinea, we expect that future studies
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areous sponge biomineralization: wltrastructural and
positional heterogeneity of spicules in Leuconia johnstoni
Carter 1871

p C!, Meibom A', Beyssac 02, Stolarski J9, Djediat S, Szlachetko J%,
Domart-Couton. I'

sutn Nationat d'Histoire Naturélle, France; 2Université Paris 6 & 7, France; *Polish Academy
of Sciences, Poland; *European Synchrotran Raidiation Eacility, France

nirast to siliceous sporige spicules, the biomineralization in calcareous sponges
poorly understeod. In particular, the existence of a differentiated central- core in
me spicules has been a subject of controversy for a long time. Here we combine
ighispatial resolution observations and analyses, including NanoSIMS (Secondary
on:Mass Spectrometer), Raman microspecirascopy, SXM (Scanning X-ray Micro-

pe) AFM (Atomic Force Microscopy), SEM {Scanning Electron Microscopy). and
"EM:(Transmission' Electron Microscopy) to investigate. the composition, mineralogy
d ultrastructure of the giant tetractines. of Leuconia johnstoni Carter, 1871 (Baerii-
ac Calcaronea) and. the organization of surrouniding cells. We demonstrate that:a
ompositionally distinct core is present in these spicule types. The core measures ~3.5
um in diameter and.is significantly depleted In Mg compared with the adjacent
Uter layer in the spicule. Measured Mg/Ga ratios in the core range from 70-90 mmol/
Icompared to ~125-130 mmel/mal in' the -adjacent calcite envelope. This core is
also lightly enriched in S. However, this heterogeneous distribution of Mg and §is not
eflacted in the mineralogy and the microstructure. Raman spectroscopy demonstrates
hat.giant tetractines (as well as othérs spicule types) are entirely composed of calcite
nd that no other phase, such as’ ACC (Amorphous ealcium carbonate) is detected.
SEM examination of slightly etched spicules (0.1% formic acid during 2 min 15 sec)
ndicates an ultrastructure organized hierarchically in a concentric-pattern, with layers
65 than 250nm in width inside layers averaging 535.6260nm. No change in structural
battern corfesponds to the Mg/Ca variation.observed. At the nanometer length scales,
AFM and TEM observations show a.nano-granular organization of the spicules. Anet-
work of intraspicular organtc material containing proteoglycans (stained by Ruthenium
Red) is intercalated between nanograins f160-130 nm in diameter. Combined with ob-
servations of sclerocyte cells in the process of spiculogeriesis, itis proposed that the
compositionally distinct core is produced by a sub-apical sclerocyte “founder cell” that
controls axial growth, while the envelope’is secreted by lateral sclerocyte: ickener
cells”, which control radial growth.

5ol
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The Amphimedon queenslandica genome and the origin ‘téchondrial genomics and phylogenomics of sponges
development :

Lavrov D, Haen K, Kayal E, Wang X
Larroux C'% Richards G*°, Fahey B?, Gauthier M?*, Adamska M*, Srivasta lowa State University, USA

M°, Rokhsar D%, Degnan B?

‘Ludwig Maximilians University of Munich, Germany; “The University of Queensiand, Australia:
*Sars International Centre for Marine Molecutar Biology, Norway: “University of Zirich-trchél,
Germany; “University of California, USA; "Whitehead institute for Biomedical Research, US

ges and bilaterian animals shared their last common ancesto‘r in 1hg Precambrian,
oth groups underwent major radiations in the early Cambrlgy, S_mce then,.they
{aken different evolutionary routes. Bilaterian animals diversified ;r_1to a muttltude
ady plans, conquered:all environments, and became one of the domlqant life forms.
(he'planet. Sponges stayed on the bottorm of the sea‘and retained their morphology

fiiter-feeding lifestyle. Multiple changes occurred in the genomes, both nuclear
id mitochondrial, of bilaterian animals. The changes that occurred in the genomes of
yonges are fargely unexplored. Here we analyze >50 mItocl’_\onQnal genormes repre-
ting the four major groups of sponges {Calcarea, Hexactme!lldg, Dempsponglae,
emoscleremorpha) and all major neages within Demospongiae and investigate
o ttends in MIDNA evofution In these groups. We show that both the tempo and
Gde of mitochondrial genome evolution vary greatly among these groups, in fact,
xtent of mitochondrial genome diversity obsetved in sponges exceeds that found
ong all bitaterian animals. We: discuss the possible evolutionary forces that shape
ychondrial genhomes ih sponges and other apimals and present§ phylogenetic re-
struction of sponge relationships based on mitochondrial genomic data.

We have recently- analysed the genome of the demosponge Amphimidon queen
Slandica from an evolutionary perspective, with a view to reconstructing the first ev

lutionary steps that led to the first animals. Through comparison with othef ancient
metazoan branches, we have attempted to fap a chronology of genetic innovations
in early animals, particularly focusing on developmentsl novelties. More than adu
morphology, developinent reconciles sponges with the rest of the animal kingdom,
is hence not too surprising to see'that many developmental genes are present in A
phimedon and thus likely arose with the first metazoans, We haveé analysed the stri
amount that Amphimedon and other metazoans have in common ~ e.g. many net
ral and muscle developmental transcription factors, all major developmental signaling
pathways. most components of spithelium formation and innate. immunity. We have
also catalogued what Amphimedon is missing, which indicates a gradual errichme
of the developmental prograrm and body plans in early metazoans. Hence, molecul
data is providing independent support for what morphology tells us — that sponges are.
not so different from other metazoans, but rather form part of a continuum of increasing
complexity in the first branches of the metazoan tree.
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marine microorganisms and bioactivity

Investigating the specificity of larval settlement in t
associate

i
Caribbean Orange Icing Sponge Mycale laevis dp
anga F', Salvador A', Lomanta JM', Cabalteja KB', Lutap K',
Uy I', Concepcion G, Liuisma A’, Alifio P*

Loh TL, Pawlik J
University of North Carolina Wilnington, USA.

gakit MB'2, P

University of the Philippines; Philippines; 2Cebu Technologital University, Philippines
Despite intense competition among benthic sessile organisms on space-limited c
al reefs, the commionly observed association between the Caribbean Orange Ici
Sponge: Mycale laevis and scleractinian corals has been hypothesized to be mutii
alistic. As a result of this putative mutualism, does the sponge specifically settle
response to the presence of live corals? To investigate this association, iarvae of
M: lgevis were collected using traps-at Bocas del Toro, Panama. Settiement assays
demonstrated that-larvae of M. laevis-did not preferentially respond to the presence
of live coral in terms of metamorphosis or settlement compared to other substrata;
Moreover, benthic surveys condugted at coral reefs off Key Largo, Florida, and Bocas
del Toro showed that M. fasvis occurred on other kinds of subsirata, such as-desg
coral and other species of sponges. Why then is the $ponge-coral asscciation com:
monly observed? The response of M. lagvis o predation is offered as an alternative
explanation. Previous experiments have demonstrated that M. laevis is chemically
undefended, and feadily eaten by spongivorous fishes on the reef when exposed. The
sponge thus gains an obvious advantage from associating with corals- that of a preda:
tion refuge, an advantage that is also conferred by other reef substrata. In overfished
areas'where sporige predator densities are low, the proposéd mutualism breaks. down
and M. laevis adtively competes with live corals for space. The apparent association
of M. lagvis with live corals is driven less by a mutualistic relationship, and more by
post-settlemient mortality due to predation and:substratum availability.

presence of marine microorganisms was: investigated on sponges collected in
angasinan, Philippines. Marine microorganisms from fourteen sponges have shown
4l picactivity when tested against Pseudomonas aerigunosa, Klebsiella pneumo-
&:and Staphylococcus aureus. Taxonomy of the sponge and identification of marine
roorganisms: based on molecular mathod is presented in this paper. The fourteen
riges belong to eight orders and the marine microorganisms isolated from these
ponges belong fo six classes and thesé are dominated by Pseudomon@s of the glass
sammaproteobacteria. It aiso showed highest inhibition among the microorganisms
1he test organism Staphylococcus aureus.
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"Nova Southeastern Yniversity Oceanographic Center, USA; *Florida Atlantic Universit
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UsA

The marine. sponge mesohyl represents a complex microcosm with a-plethora of mi
crobial species that potentially interact with the sponge host and among each other.
some sponge species microbial biomass can reach above 50%, with over a hundre
different microbial ribotypes present, including bacteria, fungi and protozoans. At th
genetic level, knowing the complete nucleotide genomic sequence of any givertorga
ism does not guarantee complete elucidation of basic physiclogical processes. For
moré precise understanding, the post-genomig era has begun to focus on the active
‘gene expression patterns of mRNA transcripts (transcriptomes) and encoded protein;
(proteomes) from the DNA genome. At this point in time, analysis of Poriferan transcri
tomes and meta-transcriptomes is at a relative-infancy: To address major questions
circulating -around-sponge biology and symibiosis models (including uncultivable micr
bial symbionts), molecular genetics-approaches will be the most efficacious, especially:
when using advanced high-throughput: DNA sequencing technologies, such as *454”
pyresequencing. This paper describes the current state-of-the-art transcriptomics an
meta-franscriptomics research on marine invertebrates, ‘and its growing relevance 10
various aspects of sponge biclogy including physiology, micrabiology, genomics-and
natural products. Preliminary results in our laboratory shaw that many unigue mRNA
transcripts are generated within the complex micrécosm of sponge mesohyl.. In an effort:
10 enrich for-potentially unique microbial symbiosis or secendary metabolite (8M) gene
transcripts between lithistid sponge Discodermia dissoluta ecotypes producing vatying
levels of SM's such as discedermolide, ‘suppression subtractive hybridization (SSH)
PCR was applied to generate an EST lbrary. Oul of approximately 5000 total EST:
sequences, close to 30% appeared 1o be nevél or hypotheiical, showing no matches
to. current sequence database entries queried by BLAST. After various bioinformatics
analyses, several ESTs showed distant similarities to secondary metabolite sequences;
while others showed relatioriships to symbiosis, virulence, stress response arnd TGF-
beta cell growth pathways. Forexample, a tenascin-iike sequence was identified, which
isa protein that can modulate cell adhesion, migration, and growth, Quantitative “Real-
Time” gPCR then validated differential gene expression of two hypothetical Discod-
ermia transcript sequences. Our research also anticipates the generation of at:least
one baselire sponge meta-transcriptoirie using current Titaniunit 454 GSFix (Roche)
pyrosequencing methods, which has the capacity to sequence up fo 0.5 Gigabase
pairs, with individual read lengths of ~ 300 bp. Possiblé sponge specimens will stem
from jocal Florida and Caritibean waters, such as the model sponge Axinella corrugata;
which produces secondary metabolites arid has a wide diversity of microbes, including
Vibrio sp. related to food-borne pathogens. Alternatively, Amphimedon compressa has
been shown by fluarescent in situ hybridization to hold bacteria related to coral micro-
bial pathogens (see K. Negandhi poster). Overall, the cataloguing and charagterization
of more sponge mRNA sequences is expected to provide an important baseline profile
of both sukaryotic and prokaryotic transcriptomes within a symbiosis context for this
important basal metazoan.
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nge fauna from the Late Eocene of southern Australia
- reconstruction based on lcose spicules record

Lukowiak M
Polish Academy of Sciences, Poland

spite the. fact that Eacene sponge fauna from southern Australian, i.e, from the
\icant Basin near Adelaide, Bremer Basin and Norseman region in SW Australia,
Kriown since very long, it remains still poorly studied. Especially nonlithistid demo-
nges that are represented mostly by loose spicules remain unstudied taxanomical-
The study of morphological types of these spicules revealed that the mostabundant
ofphotypes-of the spicules are monaxons, but various trigens, calthrops, sterrasters,

Hsiers; spherasters sanidasters and pycnasters are also frequent. Minor dischaele,
Scorhabds, anthasters, pynakids, sigmas, discorhabds and flattered exotylostyles
& present either. Only rarg hexactinellid spicules, mostly dermal pinnules were noted.
omparison of the Eocene demospange spicules with Recent ohes shows that among
niithistid demosponges, representatives of Astrophorida (e.g. families Pachastrelli-
e afid Geodiidae) dominated during the Eocene.in this region, but representatives of
decilosclerida (families Mycalidae, Guitarridae, Latrunculidae and Coleosphearidae)
also ocourred. Hadromerids {families Piacospongidae and Clionidae) and spirophorids
family Samidae) were less common mefnbers, of this Late Eocene sponge fauna.

orth of mentioning is the-pcurrence-in this Late Eccene Australian fauna of exotylo-
sfyles and flatiened exotylostyles identical with those of Recent Mycale (Rhapidotheca)
spécies known today only from Northerm Atlantic, but found earlier also in the Miocene
eposits ‘of this regior: In general, the southern Australian fauna can be compared
that from the New Zé&aland described by Hinde & Holmes (1892) from the Eocene
Oamaru diatomite, But the New Zealand sponge fauna seems to be more diversi-
fiad. The commen presence of amphidiscs and other hexactinellid spicules, suggests
relatively deepwater setting in the case of New Zealand, while southern Australian

‘sponge fauria, where the hexactineliids are very rare, indicates more shallow-water

environment.
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Microorganisms are not responsible for fhe disease-li Biogeography of Porifera from Brazilian oceanic islands

syndrome affecting the marine sponge lanthella basta
Moraes F; Muricy G

Luter H'#3, Whalan 87, Webster N° Universidadé Federal dé Ric de Janeiro, Brazil

TAIMS@JCUY, Australia, 2James Cook University, Australia; *Australian Institute of Mari

Science, Australia & Brazilian oceanic islands (BO!) have strategic values concerning its ervironmen-

“ &gientific and ‘economic significance. Sponges-(Porifera) are important animals
structure-and maintain biodiversity, Yet, the taxonomic knowledge of this group is
it scarce in these islands. This is the first study about the sponge biogeography of
the BOL. Four out of five Brazilian oceanic islands were studied: Atol das Rocas (AR},
rquipélago de Femando de Noronha (FN), Arquipélage de S&o Pedro e Sdo Paulé

PSP} and Itha da Trindade  (IT). A total of 138 species of sporiges was: listed to
cse-areas. A species x areas.data mattix was constructed with AR, FN, ASPSP, IT+
eighbor areas (from literature data): Carlobean (CA), Coast of Brazil (GB), Westerm
ist.of Africa (WA); in a fotal of 1142 species. These species were distributed as fol-

70 (AR), 78 (FNJ, 26 (ASPSP), 23 (IT), 346 (CB), 602 (CA).and 310 (WA). Based
this riatrix, & Parsimony Analysis of Endemicity {PAE) and a Cluster Analysis were
eveloped. The PAE generated only one area cladogram, with a high Consistency
dex (C1) = 0,913; showing biogeographic affinities among the fauna of the BO1 with

Caribbean and the Coast of Brazil. The Cluster Analysis' showed two groups: (1)
oastal areas and {2) BOL, but the similarity indexes obtained were low, The minimal
demism Rate. calculated for these islands were 11,5% (ASPSP), 8.7% (IT), 7.1%
AR) and 2.6% (FN), Oceanographic; geographic, and geomorphologic features of
‘each of these islands were recorded from the literature and personnel observations,
irig to understand the-patterns of diversity, endemism and connectivity of sponges.
he geomorphologicand environmental differences between AR and FN might act as
tors for sponge species. as they are geographically close but harbor different as-
emblages of sponges, In ASPSF, the presence of species shared with the NE Brazit
fid Caribbean, plus the total absence of any species exciusively shared with WA
dicaté the influence of the Eguatorlal Under Current as a way for colonizers com-
g from the codist. n liha da Trindade, it is necessary to raise the collection effort to
evelop a better understanding of the spongofauna, but the. low number of species
Storded could be caused by a high degree of isolation coupled with environmental
mpacts. The.present results agree with the Theory of Island Biogeography: smallest
nd more.isolated islands have lower species diversity and higher endemism rates.
he harboring of endemic'species and the low degree of similarity-among the Porifera
auna in Brazilian oceanic islands reinforce the need for conservation of unigue g
6tic stocks. .

A disease-like syndrome is currently affecting . large percentage of janthella ha:
over a large geographical area, with 43%. and 66% of surveyed sponges displaying
symptoms in the Palm Islands and Torres Strait, respectively. Symptoms of the s
drome include discolorad, nécrotic spots leading to tissue degradation, éxposure of
skeletal fibers and disruption of the choanocyte chambers. To ascerfain the role of mj
crobes in the disease process, a comprehensive eomparison of bacteria, viruses, fu
and other eukaryotes was performed in healthy and diseased sponges. All technique:
indicated-a very low diversity of microbes with both'healthy-and diseased sponge eom:
munities dominated by three strains; an Alphaprotecbacteria, 8 Gammaproteobacte

and a Group | Crenarchaea. Bacterial cultivation, community analysis by DGGE (bag
teria and eukarya), sequencing of 168 rRNA clone libraries (bacteria and archaea) and
direct visual dssessment by &lectron microscopy Tailed to reveal any putative patho:
gens. In addition, infection assays could not establish the diséase in healthy spehges
even after direct physical contact with affected tissue. These results provide substa
tial evidence that microbes:are not responsible for the formation of brown spot lesiol
and necrosis in /. basta. Future research will investigate the role of environmental
factors and auto-immune dysfunction in the-onset of brown spot lesiens and necrosis
Preliminary findings suggest that elevated sea water temperatures have little effect on
1. basta, with similar microbial community compositions between treatments.

2
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ture SHU points.

Nakayama §'?, Arima K*, Mohri K, Funayama N’
*Kyoto University, Japan; *University of Hyogo, Japan

To:clarify the cellular:and iolecular mechanisms ifvolved in pattern formation of dei
osponges, we recently focused on spiculous skeleton formation during the asex
reproduction (gemmule hatching) of the freshwater sponge Ephydatia fluviatilis.
the first'step, we especially focused on the process of holding up the spicules fike:
poles of & tent. In dernosponges, it is known that siliceous spicules are formed intr;
ellularly in megascleroeytes, and are thought o be released when they mature. Th
they are held up at.certain points by basopinacocytes, Although the patterned spi
Jous skeleton of Hexactinellids (including Euplectefa.sps) is well known, the patte
of the spiciilous skeletons of demosponges remain largely unknown: In'this study;
explored wheéther there. is some pattern in the spiculous skeleton of E. fluviatilis an
there is, what types of cells aré involved in this pattern formation. In previous studi
we could detect megasclerocytes using EfSilicateinM1 IM2 (Funayama et al. 20
Mohri et al. 2008). We recently showed that megascieracytes are directly differential
from archeocytes by identification of EfPiwiA/B as genes expressed in archeocy
(Fun?ygma et al. 2010). In this study, we succeeded in tracing the' movements of sp
ules in live sponges during gemmule hatching by establishing a method to flucrescent
ly label spicules and using time-lapse video recording. The roughty evenly spaced pat
tgrn of ngwly held-up spicules was demonstrated using this video and whole-moun
§ltu hybr[dization of atype of collagen gene {EfColS1) which is specifically expressi
in hasopinacocytes that hold up spicules: These results suggest the presence of
mechanisms that regulate the roughly:evenly spaced spicule holding up (SHU) pointg
How mature spicules are carried inte SHU positions was next one of the importdp
long-standing questions of sponge biology that could now be approached. We dé
onstrated the presence of a specific- type of cells, spicule-carrying cells [designat
as “tran_sport cells” according to the prediction by Wejssenfels (Weissenfels: 1978)]
using video recording of maving spicules with aftached celis and by identification
a Sox.hemalogue (EfSoxB) as.a gene marker for the cells attached to spicules. TH
identification of transport cells and their marker gene paved the way for future studie:
to reveal the molecular mechanisms involved in spicufous skeleton pattern formation:
such as how future SHU points are determined, and how transport cells recruit to f

Spiculous skeleton formation as'a newmodel to clarify patte contractile pinacoderm —new insights from 2D- and
formation in_demosponges: The roughly spaced spicu
holding up (SHU) points and the identification of spicul

carrying cells :

3D-imaging and quantitative image analysis

kel M', Scheer C', Arnold C', Hammel JU', Herzen J?, Renard E?, Borchiellini
¥, Ereskovsky?, Beckmann F*

fiedrich-Schiller-Universitat Jena, Germany, 2GKSS Forschungszentrum, Germany;
entre d'Océanologie de Marseille, France: *Saint-Petersburg State University, Russia

iasch activities oh sponge contraction over-the last 160 years provided basic knowi-
dge; mainly on Demospongiae. Contractions occur spontaneously, follow endogenous
ythms and in some cases sponges. reduce their body volumé by >70 %. External me-
fical and chemical stimuli induce contraction, implying integrative capabilities: How-
f. sponges lack muscle cells and neurons: The nature of the sponge contraction-in-
gration systern is still a matter of debate; i.e; whether contractile cells in sponges are
ependent or indeperident effectors. To address such guestions properly, the nature-of the
Fmuscular contractile effector celis in the Porifera must be revealed: Two cormpeting
heses were postulated: (1) meschyle-mediated contraction originating from fusiform
coth-muscle-like: actinocytes (‘myogcytes’). (2) epidermal contraction originating in pina-
ytes. The aim of the study presented here is to'test the two hypotheses-on the sponge
actile: effector for members of Demospongiae, Calcispongia and. Homoscleromar-
 This is achieved by combining volumetric microtomography; quantitative time-lapse
maging, histology and ultrastructure. We studied living specimens of Tethya-withelma
Demospongiae, Hadromerida), Oscarelfa fobulatis (Homoscleromorpha, Homosclere-
horida) and Clathrina clathrus (Galcispongia, Calcinea) in aguariums using digital time-
apse imaging. Specimens of all species were fixed under.defined conditioris.in contracted
ndexpanded state. Each species and state was analyzed using microtomography/virual
D:reconstruction/volumetric analyses, semi-thin-sectioning/DIC-ricroscopy- ithaging of
Sotions combined with SEM imaging of the remaining corresponding section plains, and
iltra-thin sectioning and TEM imaging. Velumetrics and virtual 3D reconstruction provids
trong evidence for pinacoderm mediated contraction in-all three.species. The volume.of
fe canal system elements displays strong changes which account for almost the: entire
dy volume changes. The mesohiyle anly slightly contracts or is possibly compressed:
Some areas of the mesohyle in T. withelma even expand during contraction, Semi-.and
ltrathin sections did not reveal any sphincter-like structures of actinocyte layers structur-
{iy refated to the contracting canals and lagunae. The surface-to-voluinie ratios decreases
déiring contraction in all three species studied. The most prominent change is found for
 the pinacoderm-to-mesohyt Tatio, which is biologically important for the sponge in order
to-exchange particutate and soluble matter as well as gases. Qur results strongly support
he presencé of pinacodermal contraction in Demospongias, Calcispongiae and Homo-
. scleromorpha. Contractile endo- and exopinacooyles seem to be resporisible for most of
the macroscopic contractions which resultin the strong reduction of bedy volumes. The
partial'expansion of mesohyle in T withelmia accounts for elastic energy storage.in the me-
sohyle. From the Kinetics of time-lapse imaging 6f whole contraction cycles, it seems likely
that an actively contracting mesohyle element (actinocytes in Demospongiae?) might be
involved as pinacocyte antagonists which are invoive in expansion, eventually in conjunc-
“Yion with hydrostatic préssure mediated by differentiated choanocyte activity. Even though
Hexactinellida seem to lack extensive contractility, our results indicate that a contractile
pinacoderm is part of ground pattern of the Porifera. Contractile epithélial layers might
even be an autapomorphy of the Metazoa. &7
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Identification of suitable nuclear gene markers f jrated mariculture with sponges - the MIRA:CLE concept
reconstructing non-bilaterian re%ationships .
Osinga R, Sidri M, Gokalp M, de Goeij J
Nosenko T', Schreiber F'2, Worheide G Porfarma BY, The Netherlands
‘Ludwig-Maximitians-University Munich, Ge . 2Georg -Universi it
’ ’ Ge":g:;y Georarhugust-Uversty - Goting acilture trials were done in the EastAegean Sea with Dysidea avara and Chondro-
enfformis to test the possibility to grow these sponges in the vicinity of sea-based
tarms. Gulturing sponges in the vicinity-of fish farms may have.two benefits; the
nges may grow faster due to an increased availability of organic food and the. pol-
ioh:zaused by the fish farms.is remediated by the filtering activities of the sponges:
nitial trial was done to compare growth of the two sponge species undgr floating
h cages to growth in & natural, pristine environment. After being one year in culiure,
arly 100% of all explants of D. avara survived. Growth was highest undernee_uh thg
dages, but growth rates were-low cornpared to earlier studies. For C. reniformis
rvival at the pristing site was 100%, and growth was estimated gt SOQ% per year.
%plants cultured underneath the fish cages died due to smothering with sediment.
értheinitial trial, a new, costsaving and growth promoting method for D. avara was
sied-at the fish farm location. Explants were grown on PVC pins, that were meunted
ametal frame. Growith of the sponges on the pins was eight times faster than that
“sponges growing on threads. We conclude that culturing D. avara under _ﬂoating fish
tages Is feasible when using the new methodology, Gurrently, we are testing and up~
caling new methods to grow C. reniformis under floating fish cages for the commercial
oduction of sponge collagen and fish feed ingredients. This study is part of a larger
neept termed MIRA:CLE (Marine Integrated Renewable Aqu‘acultureA: S Clo_sedn
op Exploitation). Within MIRA:CLE, integrated spongeffish manc‘ulture is complned
ith-large-scale cultivation of seaweeds. The seaweeds take up inorganic nutrients
Gdliced by the fish, whereas the sponges take up the drganic (pariiculate) compo-
ents in the effluent, Harvested seaweeds can be used for the production of biofuels
and. fish food, sponges can be used to produce feeds and fine chemicals. MIRA:CLE
offers a unique-opportunity to realize a sustainable production of seafood an_d bpfuels
d:concurrently mitigate negative effects of ocean acidification and sutrophication on
iiherable coastal ecosystems such as.coral reefs and shellfish banks.

Phylogenetic analyses of 188 ribosomal DNA in the early 1990'ies guestioned the i
diional mofphology-based view of Porifera as-a monophyletic group, however, withoi
providing strong support for their paraphyly ever-since. In spite of rapid accumulai
of molecular data-during the fast two decades, refationships among the garly-brangl
ing metazoan taxa stili remain controversial. Single-gene phylogenies proved to |
unreliable for resolving the branching pattern among the main poriferan linneages d
to the fack of informative sites, different gene histories, systematic bias, or stochas
error. Results of the analyses of concatenated multi-gene alignments have not come
any agreement coneerning the phylogeny of this group, either. The output of this ki
of arialyses strongly depends on taxon and gene sampling, gene-orthclogy asses:
ment and tree reconstruction methods. However, some recent phylogenomic studi
support monophyletic Porifera after all. The goal of our study was to further test the
pothesis of sponge paraphyly using phylogeriomic analyses of differeit novel subsé
of nuclear geries. We.constructed a local database consisting of whole genome i
quences and expressed sequence tag-data for 67 species including two placozoan,
poriferan, 13 cnidarian; three ctenophora, 22 bilaterian species and 11 cutgroup -sp
cies from Choanoflageliida, chthyosporea, and Fungi. Several different bioinforma
approaches have been employad for assembling subsets of gene markers for su
sequent phylogenetic analysis. For example, one multi-gene ‘set included sequenc
selected from our local database based en automated sequence orthology assignie
to the predefined orthologous groups from the KOG database, usifg our OrthoSelsct
pipeline. Another concatenated sequence alignment included only those genes th
were present in metazoan gehomes in single copy. These datasets were -analysed
using maximum likelihood and Bayesian methods. Comparison of the: resulting tr
fopologies showed that gene sampling has major effects on phylogenetic inferences:
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iéhe partitioning by sponges in a temperate rocky reef

An innovative multi-locus PCR-based aésay to asse
system

temperature stress related gene expression in the Gr

Barrier Reef sponge Rhopaloeides odorabile
Perea-Blazquez A, Davy SK, Bell J
Pantile R, Andreakis N, Webster N Victoria University of Wellington, New Zealand
Australian Institute of Marine Science, Australia g
conges are often a dominant component of hard substratum environments, with
any species co-oceurring in the same habitat and living: in close proximity. Since
sny sponge species appear to co-exist and depend on the same: food resource,
iche partitioning might be expected to, oceur if food is ever limiting, To date niche
aritioning has not been demonstrated for sponges: This study examined the diet of
syen sponge species occupying the same habitat on a temperate rocky reef to de-
frnine if differences exist in the picoplanktonic organisms that aré being consumed
y.the different sponge species. We collected in situ water samples from the exhalent
yater stream of sponges and compared the picoplankionic organisiis in the sarn-
iés to those collected immediately adjacent to the sponges, using flow cytoretry.
hree populations of picoplankteni¢ organisms were identified (heterotrephic bacteria,
roshlorococcus, Synechococous), which are well known components of the naturat
iet of temperate demosponges: The cells removed with the. highest efficiency by all
pecies were Prochiorococeus (average. across all 'species 72 18%), although the
“refention efficiencies of heterotrophic bacteria (average across all species, 40 & 32%)
nd Synechococcus (average across all species, 54 + 22%) cells varied considerably
batween the species. Our results demonstrate that different sponge species have dif-
farent retention efficiencies for different types of picoplankton and we ‘suggest that
his is the first feport of intra-phyletic food particlé niche paritioning among sponges.
We hypothesise that this ability of different sponge species to remove different pico-
" planktonic organisms with varying efficiencies represents selective resource utitisation
nid niche partitioning, ailowing co-existence of different spange species in the same
abitat.

Anh accurate multi-locus PCR-based assay; capable of reproducing gens exp
sion profiles of 22 genes of interest (GOIs) and 3 reference genes (FGs), has b
designed for the Great Barrier Reef sponge Rhopaloeides odorabile, previously
posed fo thermal stress. This technique utilises the Beckman Goulter GenomelLab
GeXP Genetic Analysis Systemn; GOls employed in this study are known to inferfef
with the following functional processes: cytoskeleton/skeleton rearrangement (A-,
tubulin,actin, gelsolin, profilin, prolidase; villin, radial spoke protein), signal trasdu
tion (calmodulin, YWHAH, YWHAQ), chaperone (cyclophitin, BSP70, HSP9Q), pro
synthesis/degradation (cyclophilin NIMA-interacting 4, elongatien factor - Tu, pol
biquitin; ribosomal protein S9, ubiquitin conjugating enzyme), oxidative' stress (i
ritin) and detoxification (glutathion-S-transferase). Experimental conditions. were. s
at 27°C (ambient), 31°C and 32°C and sponges were sampled after 1, 3, 7 and
days. Biological and technical triplicates were performed for each sampling time an
temperature 10 assess the refiability of the system and expression lavels of the af

mentioned genes were evalliated. Results:were expressed as fold changes relative:f
the 27°C treatment at each time point. Sponges at 32°C died after 3 days but all oth
specimens showed no Vvisibie signs of stress. After 1 d-at 31°C and 32°C a decrease
expression of actin, cyclophilin and ferritin was observed. This reaction, followin
thermal stress, is consistent with a molecular shut-down response and has aiso b
detected previously in similar stress conditions, After 3 days-at 31°C and 32°C, 4
tin and cyclophilin were up-regulated, while a decreased expression was observel
for calmodulin, feritin, glutathion-S-transferase, radial spoke protein and ribosom:
protein S9. Expression of HSP9O is incréased in sponges at 31°C but decrease
sponges at 32°C. Theseresults suggested that different genhes within each of the fu
tional classes behave- difierently to thermal stréss. For instance, both ‘actin and th
radial spoke protein are.involved in cytoskeletal rearrangement, yet, after 3 d at 32
these genes exhibit opposite expression levels (increased vs decreased respectively,
Whilst HSP 90 was up-regulated in sponges at 31°C for 3.d, after 7 d the expressiol
level of all chaperone genes was censistent with-the ambient.controls.. Actin remaine
up-regulated in sponges after 7 d at 31°C while cyclophilin, B-tubulin and radial spol
protein were -down-regulated. After. 14-d at 31°C, actin ‘@nd ferritin showed opposil
expression levels (up and down-regulatéd respectively), with the remaining gen
showing no deviation from specimens kept at ambient temperature. Overall, resul
indicate that 31°C does not répresent a sighificant thermal strésis to R. otlgrabile ands
that a molecular adaptation occurs in sponges exposed to a-31°C treatment. ' The:
findings are consistent with previous experiments based on necroesis, pumping rats
or symbiotic disruptions- indicating a very strict physiological threshold between 31°
and 32°C: in R odorabile.
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Harnessing secondary metabolites from marine spong

associated microbiota by genomic mining and cultivation gh diversity Middle Eocene freshwater sponge fauna from

the Giraffe Pipe crater lake, Canada

Pimentel-Elardo SM', Grozdanov L', Gulder T Ireland C° Bringmann
Hentschel U

;Juiius-von»Sac'hs Ir}stitule for Biological Scishces, University of Wuerzburg, Germa
3Center for Marine qutechnology and Biomedicine, Scripps Institution of Otsanography, USA
Department of Medicinal Chemistry, Uriversity of Utah, USA; “Institute of Organic Chemis

University of Wuerzburg, Germany

Pisera A

Polish-Academy of Sciences, Poland

hough the fact that today fresh-watér sponges are a significant element of biotas in
‘tarrestrial water bodies and are well studied worldwide (Prenzato & Manconi 2002),
/ery litlle is kniown about their geological past. Marine sponges are. known since Pre-
Smbrian but the first occurrence of freshwater sporiges is from the Late Jurassic of
HeUSA. Freshwater sponges are more common in the fossit record only since the Eo-
eng (Pisera 8 Saez 2003), from where 3 species were recorded. Recently, Middie Eo-
ene {about 40 MY oid) lake sediments from the kimberlitic crater in northern Canada
cnown as Giraffe Pipe; have been discovered, cortaining & rich siliceous microfossil
iota, including freshwater sponge spiclles. Apart fromi spanges, there are rich.and
ersified diatoms (Bacillariophyta),.chrysophytes (cysts, scales and bristles) and eu-
giyphid scales (Eugiyphidas, Thecamoebians). Many of these forms have pronounced
modern affinities (Siver & Wolfe 2009). Sponges are represenited by loose spicules

; together with megascleres, numerous morphotypes of amphidiscs and non-am-
hidisc gemmuloscleres have been recognized, as well as microscleres. Based on the
morphology of amphidisc gemmuloscleres, at least 8-9 species can he recognized,
and 3-4 species with non-amphidisc gemmuloscieres. They belong'to several different
_ genera, the most commen being Ephydatia, but Spongitia and Heteromeyenia were
also present, as well as some other still unidentified genera. Most sponges belong
o the family Spongillidae Gray 1867, but'some spicules point also to the presence of
he Recent family Potamolepidae Brien 1967, earlier know in-the fossil state from the
Miocene of Japah (Matsuoka and Masuda 2000). There isa clear differentiation in
species composition in various samples that coritain-one to five species. This diversity
s:the highest known in the fossil record and can be coifipared with that of present-day
Ganada where about 15 species were recorded {Ricciardi & Reiswig 1993). Such high
diversity indicates that radiation of freshwater sponges predates. the Middie Eocene.
This unique fauna of spanges, with clear Recent affinities, is crucial in understanding
ihe evolution of freshwater sponges and their Recent distribution characterized by nu-
fnerous cosmopolitan species and genera. This contribution is a part of US NSF Grant
No.0716606.

References: Mariconi R & Pronzato. R 2002. Subdrder Spongillina subord. nov.: Freshwater Sponges,

o 2140719, I: Hooper JNA, Van Soest RWM (eds) Systefa Poriferar A Guide to the Classification of
Spongss, New York, Kluwer Academic/Plenum Publishers. Matsuoka K &-Masuda Y 2000. Anéw.potarno-
lepid freshwater sponge {Demaspongiae) from the Miogene Nakamura Formation, central Japari .. Paleon-
fological Research 4:;131-137, PiseraA & Saez A 2003; Palecenvironmerital significance of a new species
of freshwater sponge from the Late Miocene Quillagua Formation (N Chile). Joufnal of Soiith American
Earth Sciences 15: 847-852. Ricciardi A & Reiswig HM 1993, Freshwater sponges (Porifera, Spongillidae)
of easiomn Ganada: taxonamy, distribution, and ecofogy. Canadian Journal of Zoology 71: 865-682. Siver
PA & Wolfe.AP"2009, Tropical ochrophyte-glgag from the Eocene of northern Canada: a biogeographic
response 1o past global warming. Palaios, 21: 298-304.

Marine sponges (phylum Porifera) are considered to be the most prolific producer:
of marine natural products and are well known to harbor dense and diverse. mic
b|§| communities. We investigated the secondary metabolites produced by the:spong:
m;crobrota by cultivation and genomic mining. Selective isolatior for actinomycete/
yielded two new actinomycete species namely, Saccharopolyspora cebuensis an
Streptqmyges axinellae producing novel macrolactams (cebulactams} and tetrom
cin derivatives, respectively. Furthermore, genomic mining for biosynthetic gene ¢l
ters encoding for polyketide synthases (PKS) and non-ribosomal peptide synthase:
(NRPS_) were also employed. Genomic library construction and sequencing of S. ce
buensis led to the identification ¢f the PKS involved in the cébulactam biosynthe c
Palhway. A widely distributed NRPS system have also been identified to be presen
in several sponge species, ascidian and seawater with an intriguing similarity to {i
NRPS cluster from a cultivated sponge-associated actinomycete. These restilts high
light }he potential of using genomics and cultivation-dependent approaches toward:
the discovery of natural produsts from sponge-associated microarganisms. ‘
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jlogenetic analyses of deep-water sponges associated
glass sponge fauna for New Zealand waters ¥.

coral reefs in Europe provide new insights for their
: protection
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The beginnings of a survey of the deep water glass sponges (Hexactinellida) arod|
New Zealand were made by the Challenger in 1874, but recent collections show 1
the task is far from complete. Over the [ast several years we have raviewed N
Zealand institutional collections to determine species identifications and to begind
scription of the new species discovered. Wer are nearing completion of the first
of the project, -Covering the Orders Hexactinosida, Aulocalycoida, and Lychniscosi
and provide an overview here of the situation.in general. Historically, the biodiversity,
hexactinellid sponges in New Zealand was seen to be low. In 1904, Hution listed o
7 hexactinellids in reports from New Zealand waters. Nearly 90 years later, Daws
{1993) listed 16 hexactinellid species from New- Zealand walers, an increase of 229!
By 2008, partly as aresult of surveys around New Caledonia and description of tho:
collections by K. Tabachnick and co-workers, the New Zealand species-listing h
grown to 22 named species. Now in 2010, we have amassed a considerable surv
of ca 300 dictyonal or *hard’ hexactineliids, collected mostly by NIWA's RV Tangar
and RV Kaharoa and a variety of other vessels in their dredging operations over
last 80 years. Through these we have increased the dictyonal hexactinellid divers
from 4 species to 25 species and 2 subspecies (27 taxa), and increase of 675%. M
(18 of 27) of the taxa are new, with a reasonable number (5 of 18) previously kno
species but'new to New Zealand Waters. The new taxa are spread rather evenly ov:
several families: 4 new species and 2 new subspacies of Farreidae: 5 hew species
Euretidae; 4 new species of Tretodictyidae, 2 new species of the newly reinstated fa
fly Auleplacidae, and 1 new Aulocystidae (Lychniscosida). Of particular interest is
very recent discovery of Psilocalyx wifson fjima, 1927, alive-and well on the Chathg
Rise and a Bay of Plenty seamount, previousty-only known in New Zealand waters
a fossil in the Chatham island Tutuiri Greensand (late Paledcéne-eaily Eocens,
60-53 Ma). Several dictyoning families remain as yet unrepresented in the New Ze:
land area, but we conclude that while the survey of dictyonine species in this areajs
mature, it is not yet completé. We also have well over 200 species of Rossellidae, Ei I
plectellidas, Letcopsacidde, Hyalonematidae, Pheronematidag and Monoraphididag,
which will progress towards deseription in the near future, The prognosis for compiling
a total fauna of glass sponges around New Zeatand waters is good as NIVWA continue;
to pursue major collections throughout the EEZ. In particular the advent of DTIS im:
agery and refined coliection techniques has assisted with greater ease of identification
of the' soft Hexactinellida in particular. ¢

arge-scale phylogenetic analyses are essential to explain the-origin and evolution of
arine biodiversity. They have proved very useful for establishing baselines of species
‘ersily and the management of marine resources. An increasing number of siudies

ocusing on species boundaries, distribution-and on processes that eontrol species
\ges in popular shaliow-water coral reefs. However, less attention has been paid fo
ep-water coral and sponge ecosystems, despite the fact that they thrive aleng our
ropean coasts. Within'the present study, we used a comparative phylogenetic/phy~
eagraphic study of broad range sponge species 16 test the-hypothesis of diﬁerer}t
neages of cold-water coral associates along the European margins. The molecu!ar‘di-
arsity within Hexadella species (Porifera, Verongida, lanthellidae) and Plocamionida
Porifeta, Poecilosclerida, Hymedesmiidae) retrieved from the European shallow-water
hviranment to the deep-sea coral ecosystems was assessed in order to get insights
nio (i) the genetic variation of these species within, between and outside reefs (i} the
Shinectivity or isolation of these reefs along the European margins. Deeply divergent
lades congruent across the mitochondrial (COI) and huclear gene fragments (285
DINA and the ATPS intron) suggest the occurrence of several oryptic species, while
idely distributed specimens within these clades suggest an old or putative recent
onnection between the reefs. Once revealed by molecular markers, an ‘a posteriori’
earch of diagnostic phenotypic characters and description of these new cryptic spe-
s i the next step for taxonomists, Moreover, these sharp genetic breaks as weil as
‘snnactions in the deep-sea coral habitats stress the need to protect multiple lineages
. of cold-water coral reefs along the European margins.

Kelly M & Buckeridge.JS 2005. Ari early Paleogéne sponge fauna, Chatham Isfand, New Zealand. New:
Zealand Journal of Marine-and Freshwater Research, Vol 30: 893-914
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Metabolic processes in marine sponges related to thei

associated microbial community Germlineage in sponges
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"Institut de Ciéncies del Mar (CSIC), Spain; *Centre d'Estudis Avangats de Blanes (GSIC), Sp
*Ruppin Academic Center, Israel

'Harvard University, USA; “University of Alberta, Canada

Germ celis carry the hereditaryinfarmation for the next generation, and therefore these
[is‘must remain totipotent —should retain the capacity to differentiate into each and
gty cell type of all the different organs. The genetic machinery that all animals use
originate germ ¢élls.is now being unraveled, as well as.the biclogical mechanism by
h the' germline is-segregated from the somatic line. However, these mechanisms
e:far from being understood in basal invertebrates. These animals possess strong
regenerative capacities based on large populations of totipotent cells that could alsa
nerate gametes (for instance; l-cells in cnidarians and neoblasts in planarians). In
onges, the mest ancient metazoans, -archaeoccytes are considered the totipotent
lis, and are also.thought to be the anfagen (origin) of gametes in many instances.
oanocytes have been also suggested as giving rise to gametes and aré also how
recognized as. pluripotent cells using moleculaf methiods. To identify the germiine in
ges, we sequenced thrée diffsrent genes that are usually involved in creating and
intaining the germline in the rest of metazoans: vasa, nanocs and PL10. We used
diversity of sponges to reflect different. embryonic mechanisms, Ephydatia muelleri,
Eunapius fragilis, and Sycon eoactum. For the selected genes, we designed RNA
obes 1o reveal their expression in the tissue of E. muefleri, and -performed whole-
mount i situ hybridizations on gemmule-haiched sponges.. Cur results suggest that
drchagocytes express these germlihe genes and that these will bécome germ cells. In
helight of this new finding we suggest that the gérmline is not-segregated early in the
development in this lingage of Parifera.

Marine sponges are -ancient metazoans common on benthic subsirates around ‘i
world. Spenges are filter feeders that efficiently remove’ organic particles in the 0.5
2 microns size range-from the water mass, although they can also:remove some lar
particles &t a lower efficiency. As a resuit-of the oxidation of the particulate orgal
matter ingested by the sponges; release of dissolved compounds such as DOC, DO
amronia, and phosphate would be expected. The high filtration and effictent partic|
retention rates of sponges suggest their potentially relevant role in-benthic-pelagic coll
pling. Most marine sponges establish a persistent association with microbes inelud
archaea, bacteria and protists. Microbial symbionts afe hypotheésized to contribute
the health and nutrition of sponges in different ways such as producing protectiv
antibiotics, acquisition of limiting- nutrients-and processing of metabolic waste. Mos!
of the microbial diversity associated t¢ marine sponges has been based on 168 rRIN/
and functional genes library construction, or metagenomics used to infer alternative
metabalic routes to the sponge metabolism. This metabolic routes included photos
totrophiic C fixation with the subsequent NH,*, NO -, NO, and PO,* assimilation, pho
autotrophic N, fixation and chemoautotrophic C fixation by NH,*and NO,- oxidation‘oj
nitrification, by methane exidation or by suifate reduction as energy sources. The m
fate of all these routes is to increase microbial biomass, However, despite the wid
phylogenetically and physiolegically diverse microbes associated with sponges, th:
role remains largely uhknown. We quantified fluxes of dissolved conipounds on thre
common sponge species Dysidea avara, Agelas oroides and Chondrosia reniformii:
(Desmospongiae} which cohabite in the coralligenous community in the Mediterra:
nean sea. We hypothesized that the ability of sponge fo hanhdle dissolved compound:
and the resulting nutrient flux is related to particular metabolic processes mediated b
the associated microbes. Then, marked differences in fluxes of dissolved compoung
could be expected from species hosting: contrasting microbial associates. Howsve
we observed that similar metabolic processes can be achieved by sponges-exhibitin
totally different associated microbiat community:
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mical and structural defense in the sponge Melophlus

Establishing an indigenous enterprise for the aquaculture
sarassinorum — A holistic approach

Coscinoderma spp. in Australia

Rohde S, Schupp P
University of Guam, USA

Robertson C', Bauer P?
geienceSolutions Ply Ltd; Australia; 2Kailag Enterprises Ltd, Australia

gés are well known. for their ability to déter potential predators. Whilé most stud-
have focused on chemical defense; evidence for structural defehse; or co-occur-
g:chemical and structural defenses are still rare. We conducted field and laboratory
Seriments under different predator regimes to irivestigate the anti-predatory defense
mechanisms of the spenge Melophlus sarassinorum from the tropical Pacific. Specifi-
ly-we tried to identify the natural predators of M. sarassinorum via transplant ex-
iments and video monitoring and' investigated whether chemical and/or structural
cnises were specifically adapted against different predator groups. Furthermore, we
ted if the aliocation of defenses to the sponge ectosome and choanosome were in
ordance with the optimal defense theory {(ODT). Our results demonstrated that M.
asginorum had evolved chemical and structiiral defenses to deal with predation.
ile chemical defense was evenly distributed in the entire sponge body likely to re-
ce predation by macro-predators, structural defense was allocated only to the ecto-
to prevent tissue loss by meso-predators and coliateral damage. The endoderm
hé sponge contained higher protein levels, but revealed no structural defense. We
iclude that the defensive-mechanisms of M. sarassinorum are in accordance with
he ODT and that some sponges have evolved disciete tissues to adapt to different
logical pressures.

Kailag Enterprises Lid is an indigenous company based in the Torres Straits of N
Queensland, Australia, with a focus oh commercial aguaculture of bath sponges
cluding Goscinoderma spp. Atén hectare farm has been established at Yorke isla)
Torres Straits, to produce bath sponges for export and domestic markets in parl
ship with sponge retailers. Torres Strait Islanders have ari intricate culture associal
with the sea and- a long history of involvement in the early pearling industry wh
has now drastically reduced 'in size. The sponge farm is now providing new jobs
young people on Yorke Island ii an alternative marine based enterprise, and re|
sents an exciting economic development apportunity for the region. The iestablishmel
of the sponige farm is based on sigrificant scientific investigations into the ecolog
distribution of sponges in North Queerisiand, as well as the stceessful developmi
of aguaculture-technology appropriate for the speties, the site and the local people
Most of the stock husbandry and menitoring work is done using SCUBA to main
sponge explants on vertical rope lines. Biofouling problems have been resolved
the ericouragement 6f grazing fish to clean the sponge lines. Kailag Enterprises Lt
currently investigating the potential for harvest of bioactive. compounds In additio
quality bath sponge produsts.
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Speciation, biogeography and phylogeny of the sponge gen vcie analysis of primary cell cultures of Haliclona oculata
Latrunculia, within the Southern Ocean Schippers. K!, Martens D', Pomponi $2, Wijffels R'

Samaai T ageriingen University, The Netheflands; *Harbor Branch Oceanographic Institution, USA
& sponges are @ very fich source-of bioactive compgunds, which have the poten-
o provide future drugs against important diseases suchas cancer, a range of viral

“ises and inflammation. However, the limited availability of sponge biomass ham-
s'the development of these potential drugs into commercially available progducts.
approach to gain more.sponge biomass can be in vitra sponge cell culture. Despite
ny.afforts by different research groups, no one has beén able to develop acontinu-
“sponge cell line and ‘also the number of primary sponge cell cultures developed
ey limited; A possible explanation can be that the sponge cells are in’a resting

Biodiversity and Ecosystems Research, South Africa

A comprehensive revision of the gerius Latrunculia was published recently based:
re-examination of all type material and new collections. Thiis revision brought the n
ber of known species worldwide to 30, over haif of which occur in the Southern Hel
sphere around Antarctica; the, south-eastern coastline of South America, South Afri
New Zealand and Australia. |n this studythe phylogenetic history.of the genus is ¢
structed yvith cladistic technigues, using morphological characters 1) to represep
hypothesis on the phylogenetic relationship, 2) to discuss the bicgeagraphic hist -proliferative state. Conventiorial methods to measure viability {e.g. trypan blue,
and'3) to understand speciation events of the: genus in the Southem Ocean. Based and P only give: information about peicentage of viable and dead cells, and do
the phylogenetic analysis three: possible monophyletic'clades afe recognizable in rovide information about the proliferation.of the cells. Therefore we-analyzed the
genus Lafrunculia and that many of the Southem Ogeans species are exclusively sl cycle distribution of sponge cells, which makes it possible to-discriminate between
low-water taxa. Southern Ouean species are distinguished by consistent interregiol < in a growing, resting or apoplotic phase. The method is based on the fact that
morphological differences, leading to-the conclusion that these species are probal -2 reproductive cell cycle, cells successively are in the G1 phase, DNA feplica-
camplexes-of clasely related species derived from former widespread (Tethyan an phase (S), G2 phase and mitosis phase (M). If a cell is not dividing it is in the so-
Gongwanan) ancestors. It is possible that these species have evolved in shallow jed GO phase. During the G2 phase, the cell contains twice-as much DNA as in the
ters m_dependently of the_ deeper water species. Frequent extinction events during GO phase and this we can detect by staining the nuclei with propidium iodide and
eyulutlon of the genus, since at least the Oligacene, may explain the inferred disjun: Uantifying the amount:of DNA per cell with flow cytometry. Also.apoptotic populations
sister-group distributions. . '

“in'be detected, since apoptotic cells fragment their DNA, which results in a.sub-G1
Ak To confirm apopiosis as detected with flow cytometry we performed an additional
ssay, which involved measurement. of caspase 3/7 activity. Caspases ‘are a family
aysteine proteases and play an essential role in apoptosis and can thergfore be
d-as indicators for apoptosis. These methotls were tested on cells from the sponge
aliclona oculata, collected from Lake Grevelingen'in the Netherlands. We found that
ht after dissociation already 20% of the cells were apoptotic and that the majority
Ficells were in the G1/G0 phase and only a small fraction was in the G2/S phase,
Which agrees with the fact that based on cell counts no proliferation was observed in
mary cell cuitures. In fulure research we will study whether cuitivation conditions
ke nutients and mitagens can increase the fraction of proliferating cells and decrease
apoptosis. Next to this; we want to measure the cell cycle distribution of cells taken
Tom sponge larvae, since we expect larvae to coptain more dividing cells. These ceits
Sould next be a good starting point fora proliferating sponge cell culture.
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Thespongemicrobiome'insightsintothediv' ity, distributi
ob : ersity,d
and origin of sponge microbial symbioyntSIStrlbun

. Schmiit 8
University of Wuerzburg, Germany

Marine sponges are wall known for their association with highly diverse, yet very sps

LE mlc;robial communities, although many previous malecular studies mainly descri
eI ab undant members. The recent development of next generation sequencing fe
nelogies allows much deeper insights into the diversity of microbial communities

therefore also the description of rare members. We applied 454 pyrosequencirig

32 different 'sponge species {representing 9 orders and 13 sporige families) from

over the world, thereby generating more than 35.000 high quality 16S rRNA ge

sequence tags. Our datg show that the sponge microbiome consists of at ieast 1/

ferent bacterial phyla. While some, such as Chloroflexi; Acidobacteria, Actinobacts|

and the c?ndidate phylum Poribacteria, are commonly detected in spenges, ath
were previously only rarely or not fourid ifi these. hosts Including Fusobacteria énd~

candidate phyla TM7, OD1, WS3, and OP10. These results will be further analyzed

determine the degree of similarity between microbial col ities i

r_evea_l potential biogeographical distribution patterns. Onrzzfu tr;:ge:elr:lr:\?zﬂgl:itan:
tions in sponge microbiology is-where the sponge symbianits originate from Wequs
a comprehensive set of 16S rRNA gerie sequénces obtained from sponge'rsprnd
tive stagg (oocytgs, embryos, and larvae) to provide insight into vertical transmissi
of m_xcrobxat symbionts. Overall, the microbial diversity in spange offspring resemb
thatin gdult sponges. We found 28 phylotypes present in both adult sponges and thi
respective offspring -and distributed over 11 microbial phyla which indicates that 4

adu:t nr:licrobiai comrqunity is collectively transmitted through repraductive stages. O
analysis reveals the importance of vertical transmission 1o maintain spedific spong

mlcrgbe associations, although horizontai transfer might also occur in some spen
species or for some specific microbial linsages.
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ge gardens of Ningaloo Reef, Western Australia are
biodiversity hotspots

Schinberg C', Fromont J2, Heyward A’

fralian Institute of Marine Science, Australia; 2Westetn Australian Museum, Australia

ajor biodiversity projects i depths of 18-145 metres have been carried out under
Gvernance of the Western-Australian Marine Sciénce Institute and the Common-
i1 Environmental Research Centré. Surveys were undsrtaken on the continentaf
f of Ningaloo Marine Park (NMP), Western Australia, an area that encompasses
5 kini®. These surveys revealed that while much ef the area-is composed of sandy
ments and rhodolith fields supporting little or no macro-epibenthos, lecally dense

verse filter feeding communities exist. Dredge samples from these richer habi-
were distinctly dominated by demosponges;, both-in abundance and diversity. Both
is consisted of multidisciplinary research, the first using side scan sonar, in $ity
recording, sediment characterisation; and epibenthic sampling between 2006~
5. and the second in 2008 added multbeam sonar te the methods used before.
to the enarmous collection of sponges generated from the first project only-domi-
t sponges {>1 kg wet weight) were identified at the Western Australian Museum,
sulting in 155 identifications 1o operational taxonomic units. to spedies level (OTUs).
ting the second project 670 specimens were reselved to »220 species OTUs by
nal and international sponge taxonomists in a workshep held in'Perth in Febroary
(10 Many of these species may be new o science or new records for Western Aus-
Sia. The second project aimed at identifying all 670 specimens, regardless of size,
d most specimens were small individuals of <180 g'that often differed taxonomically
n specimens in the first colflection. For any one dredge tow of 100 metres length,
fotal wet weight of small and large specimens combined could éonstitute up to
0:kg of biomass. Data resulting from the two projects have greatly enhanced the
adiversity values associated with-Ningaloo Marine Park, where sponge diversity was.
‘aviously unknown, The richness of the observed filter feeding communities adds ad-
tional weight to the increasing perception of Australia as a global hotspot for Potifera
iodiversity.
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bining chemical and microbial ecology to investigate
d tissue reduction and recovery in the sponge Aplysinella

: sp.

Schupp. P!, Thoms C?, Schmidt §?, Hentschel HU®

iversity of Guam, Marine Labcratory, USA 2Friedrich” Schiller University. Jena, Germany;
University of Wuerzburg, Germany

Unigue properties of silicatein-silintaphin-shaped spongi
skeletons: from biosintering to light transmission
photosensitivity

Schrider HC

University Medical Center of the Johannés Guténberg University, Germiany
The material ("bigsilica”) that builds the spicules of the two classes of siliceous spol sible tissue reduction in the tropical sponge Ap-
es, the Demospongiae and the Hexactinellida, is characterized by exceptionat proj W observed a pronounced, yet rever; 4 s

ies: hi i " f ¢ inedla sp. under non-experimiental conditions in its natural habitat, after transfer into
ties: high fracture toughness, stiffiess and bending strength, and a chemical purity th; el . :
is adequate to quartz glass (mielting temperature of >1,800°C). The sil]ceous?spon cawater tanks, as well as after tranisplantation from deep to shallow water in the

are unique In their ability to form this material at low temperature (0-30°C) and n d.-Tissue reduction resulted in the formation of small “redvucuon bodies’ 11_ghtly atﬁ
neutral pH. In the past few years, the principle miolecules involved in biosilica fortma achied to the sponge skeleton. Although volume loss and gain were supstan@la!_, bati

have been identified: (i) Silicatein, a (sponge-specific) silica anabolic enzyme (and th ssue reduction and regeneration were often remarkably rapid; occurring mfxthln _fgw
first enzyme at all that catalyzes formation of an inorganic polymer). Siticatein” sh urs: Microscopic analysis of the reduction bodies revealed morphological similarities

both silica esterase activity and silica polymerase activity. Several silicatein isoform previousty described sponge primmorphs, with densely packed archaeocytes and
have been identified, which are capable to self-assemble to fractal-like structurgs at spherulous célls enclosed by a thin layer of epithelial-iike. celis. Denaturing gradient gel
defiried molar ratio of the isoforms. The kinetic parameters of the enzyme have béel atrophoresis (DGGE) revealed pronounced changes in the sponge-assogciated mi-
identified. 9?”‘5"%@” is prese_ljt "j'.the a"‘?' ﬁlaments of ‘spicules from qemcs;_:}_)n ¥ bial community. upen tissue reduction during laberatory and field experimerits-and
and hexactinellid sponges. (ii) Silica degrading (Catabmm} snzyme: silicase. (i) S owing changes in ambient conditions-after transpiantation In the field. Generally, the
ca.transporter: {iv) Silintaphin, a silicatein interactor protein. The lattér protein ha e it ciated with this sponge provéd less stabls, less abundant,
structure-directinig-activity: it is able to.assemble silica hanoparticles to rod- or fibre- robial community asso:  SpOnge prov o .
iy N n o Se e o ly investigated Verongid sponges. How-
struclures. Silintaphin-1forms the "core” of the silicatein axial filaments. Siliceous s nd:less d|yerse than those Qf otherJ previously inve Pty S i
ules show a surprising phenomenon: "Biosintering”, [n demosponges the appositiol er,one single phylotype was consistently presentin DGGE profiles of Aplysin thp‘
ly formed biosilica tayers fuse during maturation of the spicules; in hexactinellids fusio is phylotype clustered with y-protecbacterial sequences found previously in other
of the central, concentrically arranged lamellag is observed. Sintering usually need sponge species of different taxonomic affiliations and geographic proveriances, as well
high temperatures, whilé in'sporiges this process is observed at ambient condition sponge larvae. No apparent changes in the total secom‘iary metabolite content
The strong reduction in activation energy in biosintering is assumed to be caused b per dry weight) occurred in-Aplysinefia.sp. upon tissue reduction; however, compara-
proteins integrated in the inarganic silica matrix. Recently we demonstrated that ing 16 analysis -of intact and reduced tissue suggested changes in the concentrations
art basal spicules (lengths up to 3 mj from thie hexactinellid Mohorhaphis chuni-eac % two minor compounds. Besides applying various investigation methods, we were
the silica lamellas is composed of several sub-lamellae and siats, which are traverse A6t able fo discern a clear picture as to the ecological value of the cbserved tissue
by an organic-scaffold (NanoSIMS analyses). Thus the silica ranespheres formed b :
silicatein are In close contact with those :proteins that facilitate their fusion to larg eduction.
nanospheres. An exclling property of spicules is their ability to- act as optical fibres
Spicules have a high refractive index core-and a surrounding low-refractive-index ¢
lindrical tube, allowing light fransmission in the coré by total intérnal reflection. Base!
on the light-reactive behavior of siliceous sponges, we searched for 4 light-generatin:
(luciferase) and a light responding (cryptochrome) receptor system, We succeeded
clone both proteins as well as a'luciferin-regenerating enzyme from the .demaspong
Suberites domungula. The expression of cryptochrome-is stimulated by exposure
thie animals to light and shows a day/night rhythm. From our data, we propose th:
the poriferan’ spicular network might be part of an alternative photosensory system
consisting of a luciferase (light saurce), the spicular system (fight transmission) and
cryptochrome (photosensor/recgptor).
Acknowledgements. This work was supperted by ‘grants from the European Commission (projects Bl
LITHO, Mem-S, and MCITN BIOMINTEC), and BMBF (Center of BIOTECMarin):
Schroder et al 2008 Nat Prod Rep 25:455:474, Miller &t al 2009 Cell Mol Life Sci 66:537-552. Mitler'et
2609 Appi Microbiol Blolechnol 83:397-413.
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Bacterial fingerprints of marine sponges with differ
bacterial transmission strategies

Sipkema D', de Caralt S? Uriz I?

"Wageningen University, The Netherlands; “Centre o'Estudis Avangats de Blanes (CEAB-C!
Spain

Many marine $ponges host diverse populations of microorganisms that are often v
cally transmitted from mother to cocyte ar-embryo. However, not all sponges ol
all consistently associated bacteria via vertical transmission. To study the impa
the mode of transmission we studied the bacterial fingerprints of three sponges
five in the same environment (= the same rock) by denaturing gradient get elée
phoresis {DGGE) combined with sequencing of reamplified excised DNA fragmé
Detailed studies have shown that Petrosia ficiforiis does not vertically fransm
associated bacteria and this species was taken as @ model for horizontal transi
sion. The bacterial fingerprint of Corticium candelabrum adults closely resembies
bacterial fingerprint of C. candelabrum embryos and this sponge was included
model for vertical transmission, Crambe crambe is iiv cantrast to the other speci
low-bacterial-abundance sponge and was included to detect unspecific environme)
acquisition of bacteria. We found that P. ficiformis and C: candelabrum harbour:
sociated bacteria similar to ethier high-microbial-abundance sponges. while G. cral
shows somie overlap with (ocal seawater bacteria. In addition, the associated bacl
of P, figiormis were closely related to bacteria that were agsociated with other spon
for which vertical transmission was proven: This implies that the mode of fransmis:
has no major impact on the bacterial profile of marine sponges.
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,heres the glass? Biomarkers,
croRNAs suggest a 200-Myr missing Precambrian fossil
record of siliceous sponge spicules

Sperling E', Robinson J?, Pisani D%, Peterson K?
Yale University, USA; “Dartmouth College; USA, “National University of Ireland, Irefand

garliest evidence for animal life comes from the fossil record of 24-isopropyl-
estane, a stefane found in Cryogenian deposits, and whese precursors are found
dern deriosponges, but niot choanoflagellates, calcareans, hexactingllids; or
umetazoans. However, many modern demosponges are also characterized by the
sence of siliceous spicules, and there are no convincing demosponge- spicules in
ta older than the Cambrian. This temporal disparity highlights a problem with our
nderstanding of the Precambrian fossil record — either these supposed demosponge-
ie biornarkers were derived from the sterols of some other organism -and are
bly retaingd in modemn demosponges, or spicules. do nat primitively characterize
Wr-group demosponges. Resolving this issue requires resolving the phylogenetic
ement of another group of spenges, the hexactinellids, which not only make ‘&
Ule thought to be homologous to the spicules of demosponges, but also make their
rst appearance near the Precambrian - Cambrian. boundary. Using two independent
vtical approaches and data sets — traditional molecular phylogenetic analyses and
presence or absence of speci&#B4257;¢c microRNA genes —~ we show that dem-
ohges are monophyletic, and that hexactinellids dre their sister group (together
ing the Silicea). Thus, spicules must have-gvolved before the last common ances+
of all living siliceans, suggesting the presence of a significant gap in-the silicean
e fossil record. Molecular divergence estimates date-the origin of this last com-
on ancestor well within the Cryogenian, consistent with the biomarker record, and
rongly suggests that siliceous spicules were present during the Precambrian but

m
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Sponge mortality in the Florida Keys, USA: patterns. of spec

illi H itochondrial intron
response and population recovery gox1 gene of Tetillidae: a hiot spot for mito

insertions
Stevely J?, Sweat D, Sim-Smith C?, Kelly M?

Florida Sea Grant College Program, USA; 2New Zealand National Insfitute of Water:
Atmospheric Research, New Zealand

Szitenberg A, Rot C, ilan M, Huchon D

Tel-Aviv University, Isragl

mal mitochondrial introns are rare: they have only been found in two sponges (a
lid and a plakinid), séveral Hexacorallia, all Placozoa sequenced to date and one
elid. Given their sporadic distribution and their known mobility in fungi, it has been
4aimed that these introns have been horizontally transmitted. However, a vertical
insmission followed by many losses has also been proposed fora cox1 intron pres-
in sponges and Favild chidarians: To better understand the mode of transmission
mitochondrial intronis in sponges, we studied the distribution of cox1 introns amadng
representatives of the family Tetillidae. (Spirophoerida). Among the 13 tetillid spe-
&5 four were found lo possess group | intrans in their cox1 sequence. Remarkably,
ese four introns belorig to-three different intron-forms, i.e., they are inserted at three
srent positions in the cox? alignment and are predicted to have distinct secondary
tlictures. Furthermore, an -analysis of the endonuclease ORF (LAGLIDADG) encod-

within these introns suggests that their LAGLIDADGS belong to different lineages.
hus; the pattern of intron presence observed in Tetillidae can only be explained by at
Asttnree independent intron insertions. Two of the LAGLIDADG lineages were alse
iid 1o have chidarian representatives. Ta evaluate whether cox 1 introns were verti-
ally or horizontally transmitted in sponges ‘and criidarians, co-phylogeny tests were
aiformed to compare the evolutionary history of the. LAGLIDADG ORFs with that of
ircox1 hosts. The resuits of the co-speciation analyses:suggest that events of hori-
ontal transfer are necessary to explain the incongruence between the LAGLIDADG
ndcox? topologies. Our restlts thus imply that the family Tetilidae is characterized
y rampant horizontal intron insertions.

In the early 1990s, widespread mortalities decimated sponge. populations over hur
dreds of square kilometers of shallow lagoonal waters in the middle and upper Floj
Keys, USA, Circumstantial evidence implies the mortalities were caused by bloom
the picoplanktonic cyancbacterium Synechococeus sp. Fortuitously, sponge cof
nity surveys were initiated prior to thie mortalities and the recovery of the sponge p
latiohs was monitored through 2006. Consequently, we can now provide.an unp
edented long-term and detailed view of sponge population dynamics following a s
environmental conditions that caused a widespread mortality. Due to the co-occurrel
of several hurricanes in the study area over the study peried, we are now also;
to provide insight into how hurricanes affect sponge population dynamics. The res
documented that there are many different patterns of abundance. The sponge ass
blage at any one time may differ on- a relatively short-term basis. While other deg)
water sponge communities-have been shown to bé stable with fittle change over |
periods of time, our results show a much different picture for this shallow-water spoj
community. Our long-term results document that species respond in different way;
different sites, and population changs is dynamic, sometimes dramatic and som

unpredictable. We were abie to document that:a refatively small pumbar of large, |
lived, species dominate the sponge commuinity in terms of volumetric biomass. Th
species exhibited gradual and consistent recovery. However, our study cenclusi
documents that this is hot a rapid process. Restoration of sponige populatien biom
in our study area was at least a 10-15 year process, If such mortality events re-
on even a decadal time scale (which may-be happening) the result could be-chrol
duction of sponge community biomass. We saw:a very different popuiation respol
to hurricanes. The massive strongly attached and long-lived spenges were more
sistant to damage from hurricanes than smaller opporturiistic species, Hence spo
community- biomass will recover fiom the affects of hurricanes much more rapidly
from the affects of mortalities induced by thé blooms,
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Great White Abyssocladia and other Down Under
nders: three new remarkable carnivorous sponges from
New Zealand

Genomic signatures and molecular interactions of a spong
bacteria symbiosis

Thomas T'%, Yi Yung P?, Liu M*?, Lu F2, Nguyen T2, DeMaere M Rusch:
Venter G Kjelleberg $'2

“The Uriiversity of New South Wales, Australia; 2The University of' New Scuth Wales, Austral
3J, Craig Venter Institute, USA

Vacelet J', Kelly M?

tion Marine. d’Endoume, France; 2Nationat Institute of Water & Amospheric Research LTD,
New Zealand

The poor culturability .of sponge-associated bacteria- has limited our.understand
of the furictional factors that mediate the symbigtic relationship with their host:

therefore: explorad the bacterial community of sporiges-by'a cormbination of sulkire
iqdependent methads including large-scale shotgun sequencing -and screening of
vironmental DNA libraries (metagenomics) as well s malecular probing. As a mi
case, we investigated the marine, temperate-water sponge Cymbastela concentrica
it possesses-a spatially and temporally stable bacterial community that is distinct fr
the surrounding bacterioplankton. Metagenomic data of the sponge-associated bacl

deep-sea. carnivorols sponge fauna appears to be remarkably diverse, aspecially
'the Pacific where most specimens coliected turn outto be undesoribed taxa. In par-
\lar, New Zealand’s Chatham Rise, the Kermadec Trench, and Macquarie Ridge,
play a high ntumber of new species and possibly new génera that are presently in
iprocess of déscription. Three are described here.as new species. Abyssocladia
charias-sp: nov. has the shape of a pedunculate disc with radiating filaments, and
haracterized by thiee. types of special multidentate isochelae, probably deriving
N N rii-anchorate chelae. Asbestopluma (Asbestopluma) anisoplacochelae sp. nov. is
rial- community revealed a number of functional genes to be over-represented wh t.and cylindrical with |ateral expaiisions. In addition fo the usual Asbestopluma
compared t0 the plankionic community. These include” transposable élements.a [oscleres, this species displays large microscleres which we call anisoplacochelae.
phage Qefence mechanisms {such as CRISPRs}that would imply a tieed to control; hese microscleres bear a plate:like central tooth similar to that of the placochelae of
genomic CQntept of the spongé-associated bacterial community. Abunidant genes iitaridae, but with two dissimilar ends. Asbestopluma (Asbésfopluma) desmophora
yolyed in wta{‘r_un production, -ammonium assimilation and carbon monoxide oxidal ‘hov. is-an erect dichotomously branched sponge, that has densely packed desmas
Indlca!e specific metabolic interactions between the bacteria and their host. We h: he eniarged fixation base. This use of desmas to reinforce the attachment base is
also discovered a large array of unique ankyrin repeat tetratricopeptide repeat protei ot unprecedented as they‘are fourid in other (presumably) camivorous sponges.such
that are related-io proteins found in intracellular bacteria:. Molecular characterisatiof Esperiopsis desmophora, Euchelipiuma arbuseula, and Asbestopluma (Helophice-
these repeat protems indicated that they might interfere with eukaryotic phagocyto: a) stylivarians, but it is the first record in the subgenus Asbestopluma. Our interest
and helnce might prevent symbionts fram being consumed as food. Reconstruct; he taxonomy of south western Pacific deep-sea carnivorous sponges is reveal-
of partial genomes of uncuftured, bacterial symbionts also allowed us to link all th hg:a rather surprising and considerable: diversity. Unfortunately, this increase in di-
functional traits to specific types of organisms. This genomic reconstruction resul rsity does little to Clarify their taxonomic position. While most camivorous sponge
in the ‘descnp(lon of a novel .delta-protesbacterium as a symbiont of photosynth; “hera have been traditionially classified in the poecilosclerid family- Cladorhizidae,
bacterfa and showed that sponge-symbionts themselves are subject to complex b ir results-conifirm that several carmivorous sponges share potential affinity with other
terla-bacteria !nterachons, The specific .genomic signatures: and functions identi] aiilies including Guitarridae and Esperiopsidae; and that the Cladorbizidae itself is
here havg uqtll now not heen recognised to be invelved in mediating the interact olyphyletic. If carnivorous sponges are polyphylétic, one of the outstaniding problems
of bacteria thp their sponge host or to maintain the bactérial cemmunity compositl “their relationship with the typical members of the poecilosclerid families. What is the
und_er the particular biolagical, cheémical 'and physical conditions given by the spong alative phylogenetic weight of the characters common to dll Cladorhizidae and other
enwronmem. O\gr dataset delivers therefore Aovel markers to monitor the status of tf Arrivorous sponges as théy are presently recognized (characters such as stipitate,
sponge's bactlenal eommunity and hence could assess how abundance of express stanching, of stick-like morphology, the global presence of mycalostyles and particular
of those functional genes impact on the. symbiotic relationship between bacteria orms of miicrostleres etc), versus the appearance of new highly ornamented multiden-
Sponges. ate isochelae such as in Abyssécladia carcharias sp. nov.,and ones that resemble
axisting isochelae (such as the anisoplacochelae in Asbestopluma (Asbestopluma)
-~ anisoplacochelae sp. nov.)? At'present these' characters are apomorphic rather than
synapomorphic:and.thus of litile value in determining phylogenetic-affinity.
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The origin and sources of food for cavity sponges on ¢ World Porifera Database: ambitions, status, limitations
reefs based on stable isotope and fatty acid analyses
Van Soest RWM
Van Duyl F, Moodley L? Nieuwland G', Van Ijzerloo L? Van Soes Zoological Museumn of the University of Amsterdam, The Netherlands

Houtekamer M2, Middelburg J?

"Royal Netherlands institute for Sea Research, The Netherlands; 2Netherlands Instit:
Ecology, The Netherlands; *University of Amsterdam, The Netherlands

Soest RWM, Boury-Esnault N,-Hooper JNA, Ritzler K, de Voogd NJ, Alvarez 8,
u.E, Pisera AB, Vacelet J, Manconi R, Schénberg. CHL, Janusseén D, Tabachaick
Klautau M, and Picton B (editors) 2010. The World Poriféra Database. The World
rifera Database (WPD: http:/iwww.marinespecies.org/porifera/) is an online search-
slercatalogue of all namés of Recent Porifera. erected since 1759. The catalogue is
partof the Worfd Register of Marine Species (WoRMS) hosted by the Flemish Institute
: he Sea (VL.iZ), Oostende, Belgium. The WPD aims at being the world standard for
onge names and the world portal for internet access to Porifera information, With
‘expert team of editors, the WPD acts to stabllize and regulate the use of sponge
mes in science and soclety. it serves as a tool for taxonomy by facilitating invento-
resiof taxa, literature references, distributional data, and knowledge gaps. Agreat ad-
ntage over traditionally published inveritories s the continuous updating that takes
ace with each new item of taxonomic information that becomes available. in the litera-
Currently, the WPD contains approx. 20,000 taxon names of which approx. 8,500
e considered valid. All names are linked ina hierarchical classification based on the
Systema Porifera. All pames are provided with literature references to-eriginal-descrip-
ns:and authoritive redescriptions of the-taxon, an indication of the distribution of the
xon,.and often an illustration of the habit;.and an edit history. Many literature sources
& made available to users.by simple downloading of PDFs. A start has been made
th.collecting information (depositories, localities and registration numbers) of types
andother important specimens. The WPD is adopted by GBIF, Catalogue of Life / ITIS,
0BIS, EOL. CoML, GenBank-and the Sponge Barcode Project /'BOL, and a string
‘Subscribers to these organizations, so Porifera names are increasingly matched
withy those in the WPD. Several regional Porifera identification tools (e.g. The Sponge
uide, The Marine Species Identification Portal, CoraiPedia), and regional databases
the Australian Faunal Directary, and the Encyclopedia of the Marine Life of Britain
d'Ireland) are linked to the WPD. Short-term ambitioris are to complete {type-)speci-
en-, distribution- and validity infermation, the fuither addition of non-original unac-
abundance of key FAS varied between sponge species as well as the abundance pted combinations, and the linkage to servers with habit and microscopic images.
bacteria specific fatty acids. This suggests that trephic niche segregation may be fority will be giverito images of type specimens and reliably identified and vouchered
important factor facilitating co-existence ‘of these filter feeders in cryptic habitats. aterial. Above-all, the WPD inltiative s contributing to alleviate the taxonomic impedi-
results show that cavity sponiges mairily rely on reef derived food and theréfore piay. ment of sporiges.
important rele in conserving food and energy praduced within the. reef system. ;

We studied stable isotope raties (E”Cmg and 5‘5N0m) and fatty acids of 12 "cay|
sponge species and their potential food sources to determing the main origin (g}
sea- and/or reef-derived) and sources (plankton-, andfor reef-derived coral muc
crustose coraliine algae) of their food on the narrow fringing coral reefs of Curag:
Netherlands Antilles. Carbon and nitrogen isotope signatures suggest that suspend
particulate matter (mainly phytoplankton and bacterioplankion) is hot the: main-fo
source for the sponges examined. A previous:study showed that cavity sponges.
mainly consuming dissolved organic matter (DOM). Resuits therefore imply that:
DOM derived: from phytoplankton and recovered by bacterioplankion (you are wi
you eat with respect to 3°C, ) Is not an important source-of DOM far cavity spong
The more than 2%, lower tS“CQm values in different plankton size fractions than
sponges as.well as the less than 3% difference in the i5‘5l\luvﬁ values between pla
ton and sponges substantiate the-insignificance of the trophic link between exal
ined sponges and plankton supplied from the open water to the reef. intérestingiy, |
6‘5Nm stable isotope signatures of coral mucus of 2 coraj speciés and the tissue
calcareous coralline algae, present at entrances of coral cavities, were in trophic range
of sponges (3-4%s less. than sponges, i.e. 1 trophic level). Mixture of coral mucus a
benthic alga derived organic:matter results in 8°C__ values within the trophic rani
of examined sponges (0-2%s less than sponges), In addition the presence of char;
teristic fatty acids (FAS) of coral mucus of Madracis mirabilis. and coralling algae si
as 20:4m6 in sponges point to reef-derived sources. Moreover, 20:503, which is
abundant FA in reef organic matter (e.g. in mucus of Montastrea annularis), was aj
recovered in sponges, suggesting that the source of this FA is again the reef benth
Not all sponges showed the same FA profile. On the contrary, we established.|
similarity in fatty acid composition profiles.of sponge species. Particularly the relat
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Molecular diversity of the marine actinobacteria gen

ec 1 ynges (Porifera) as living metazoan witnesses from the
Salinispora isolated from Great Barrier Reef marine spong

proterozoic: blominleralization and the concept of their
: evolutionary success
Vidgen M, Hooper J%, Fuerst J! v

'The University of Queensland, Australia; 2Queensland Museum, Ausiralia

Wang X', Wiens M?, Schréder HC?, Miiller WEG*

inese Academy of Geological Sciences, China; “University Medical Center of the Johannés
The discovery of new cempounds of biopharmaceutical sighificance can:be hindere : Guitenberg University, Germariy
py many factors. In the case of bacteria, identifying uriigue strains in initial isola
studies is the first of many hurdies: The abligate marine genus Salinispora is unigus
is the-first actinobacteria to be'reported as having species-specific chemical divél
(1). This suggesis that being able to identify phylotypes, based on 168 rRNA g
sequencing, should provide an indicator to the uniqueness of an isolate and its:p:
tential for the discovery of new. compounds.. In this study, rep-PCR fingerprint analys

ior- to and at the-béginning of the Neoproterozoic (600 Ma) the earth surface com:
sed initially insoluble silicates and carbonates. The sjlicate weathering-carbonate

ipitation cycle proceeded especially during the Sturtian and Varanger-Marinoan.
glaciations and resulted in the formation. of soluble calcium carbonate and soluble
ica, under consumption of atmospheric CO,. These minerals were leached inte the
rs of the rivers, lakes and oceans, where they again precipitatéd intd hew miner-

and ribonuclease P RNA (RNase P RNA) gene sequiencing have been-applied for MINERALIZATION) as part of the sadimentary rocks. Simultaneously with the
first time to investigating the diversity of the marine actinobacteria genus Salinisp inerafization of calcium carbonate and Silica biologically driven or controlled biogenic
These methods will be used in conjunction with 188 rRNA gene sequencing to so position of mirierals by metazoans began; that evolutionary novelty was.first seen
for bacterial clones ard assist in the clarification of phylotypes from a collectio “sponges (BIOMINERALIZATION). The formation of an inorganic skeleton, built of

Salinispora isolates derived from Great Barrier Resf (GBR) marine sponges. Using, fig-silicate, facilitated: the. development of highly structured and large metazoans.
sponges collected during the Great Barrier Reef- Seabed Biodiversity Study (2) isolafs Surely other, soft body, metazoans {might have) co-existed with the Porifera prior to
from the actinomycete genus Salinispora were isolated. The initial screening s the \Varanger-Marinoan. ice age; however only the skeleton-forming sponges were
of the spenges generated 441 Salinispora-fike isolates. To dereplicate the. numb wered enough withvbiologlcal defense systems to resist extreme climatic/environ-
isolates being identified via. sequencing, DNA fingerprints generated through rej ental changes. Fossi skeleton-free demosponges (Ceratosa) are fiot known, It must
tive extragenic palindromic PCR (rep-PCR) were employed. The faniily of rep-PG stressed again th_at the_snhca-skelet_on forming Ppnfera are_th_e only biotic wttne5§es
uses-short, congerved, palindromic repeat sequences as primer sites. These sites A e Neoproterozoic Pemd that survived the Ma(lnoan glaiation, a discovery Whmh
located throtighout the genome and have a veiy high rate of gehomic migratio £ ,s;ecen!ly been confirmed. The pr_esent—day Porifera and, very likely, also the Edlac-
ghout the genor 0 Ty hig genomic migration {: sponges had the genetic tool it to express proteins required for the formation of
From 441 presumptive-Salinispora isolates recovered from GBR marine sponges distinct metazoan body plan. It was the enzyme silicatein that permitted the sponges
unique rep-PCR fingerprints wera identified. Representative isolates of the 47 unigt {o-form.a hard skeleton. Even though the Porfera comprise the simplest body plan,
fingerprints were identified using sequencing of the 165 rRNAand RNase P RNA ger their biomineral structure formation is. already highly complex. The formation of sili-
sequenciig: The 16S rRNA gerie sequences identified two species of Salinispor 6&0us spicules in sponges is-genetically controlled. Data demonstrate-that at suitable
arenicola arid “S. pacifics” within the collection. The. use of RNase P RNA gene concentrations, silicate induces a battery of genes that are involved in the shaping of
vided support for phylotypes, which were based on the 168 rRNA gene sequen {he spicules, e.g. collagen, silicatein and myotrophin. The earliest siliceous sponges
results. This has resulted in the identification of phylotypes within the species “S. pa ere free-moving (examplé: Choia) and became only sessile ata later stage (example:
fica” that are being reported for the first time. Within the species S. arétiicola, RNa araleptomitelia). During that transition the apical opening, the asculle, became wider.
P RN gon secuancng vas bl eny s Speses clad ot deni by
;:Nl:\eg;:e sheateggmg. Tk;.e ;SQ of reP;PCR {mge{pr;nt_mg antd ?:ase P RNA ger inchor spicules that can reach sizes of up to3 m. It is conaiuded that it was the hard
quencing en applied as complementary techniquies to 165 rRNA gene & kéfeton of the siliceous sponges that contributed to the successful svolution and sur-
quencing. This has enabled the deréplication of Safinispora isolates and distinguishil

an ot Within the Salind g larad : val of the Porifera during the last 500 million yéars.
ew phylotypes. Within the Salinispora genus this is p
si nificapncye fyrprecc ition.of dp gt bolite di Cgt”s‘ ered to be.of potent ferences: Wang XH, Miller WEG. 2009 Frontiers of Materials Science i China (FMSC), 3.7109-123;
g o gnition Ot seconaary metabolite alversity. Wang XH, Multer vyfe 2000 Trends Biotechnol 27:375-383; Wang XM, Boreiko A, SchioRmacher
1. Jensen PR, Wiliamis PG, ON DC, Zeigler L, Fenical W. 2007. Speciés-specifi " Bjandt b, Schréder HC, £i J, Kaandorp JA, Gotz H, Duschner H, Miller WEG. 2008 J Struct-Bic) 1
production fn maring acti of the genus Sa Appg’i:g"?ngw“ A etanel 280; Wang XH, Schlofmactier U, Wiens M, Sehroder HG, Miler WEG, 2009 Mar Blotschinol 11:99-108;
73:1146-1152. Wang XH, Schrdder HC, Mdller WEG. 2008 Intern Rev Cell Molec Biol 273:689-115; Wang XH, Schrdder
2. Pitcher R, Doherty P, Arold F, Hooper J, Gribble N. 2007, Seabéd Biodiversity on the Gontinental Sh HO, Wieris M. Schiofimasher L, Molier WEG. 2009 Micron 40:350-358; Wang XH, Hu 8, Gan L, Wiens I,
of the Great Barrier Reef World Heritage Area. hatller WEG. 2010 Terra Nova 22:1-1%.
3. Versalovic J, Schngider M, de Bruijn FJ, Lupski JR. 1994, Genomic fingerpfinting of bacterfa using
petitive sequence based PCR (rep-PCR). Methods in Molecular and Cellular Bisiogy 5:25-40,
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‘sequences of reproducing on the edge of species

Deep sequencing reveals exceptional diversiiy and alterna
distributional limits for marine sponges

lifestyles of bacterial sponge symbionts

Webster N', Taylor M4, Benham F?, Liicker S Rattei T°, Whalan .S", Hor
Wagner M?

Whalan

James Cook University, Australia
‘Australian Institute of Marine Scienice, Austrafia; 2University of Vienna, Austria;*Teshni
Universitat Miincher, Germany; *University of Auckland, New Zealand he question of why species do not ocour everywhere. and what defines a species
rgé rermains an elusive pursuit for ecologists. It is clear that environmental conditions
\tiibute to species distributions with successful expansion of boundaries relying on
‘dyhamic mix.of dispersal ability, habitat adaptation and organism performance. Es-
blished paradigms, centyal to niche theory, suggest optimal habitats support centres
fabundance. with movernent towards the periphery (often into sub-optimal habitats)
sgliring a higher investment in physiological maintenance, leading to. poorer organ-
miperformances-and declining abundances. Indeed, the ability to balance the trade
mong key fife history traits (e.g. growth (maintenance) and reproduction) offen Sets
& stage for how well a species performs across variable habitats.. Repraduction is
ay life history trait, the success of which is fundamental to individual and pepula-
on‘performance. To establish a complete understanding of reproductive (geographic)
ariability, larval supply and uitimately population. performance it is important to quan-
fy/ Teproduction across a broad spectrum of environiental (habitat) conditions. For.
porges, itis equally important to establish dispersal and settlement capabilities of lar-
across their species range. Using the sponge Rhopaloeides odorabile; this study
Liantified reproductive output (RO) using histological sections from sponges across
heshelf-reefs of the central Great Barrier Reef (GBR). Because larval dispersal and
lement play key roles in population success, experiments to quantify larval vagility
hd settlement for Rhopaloeides  odorabile were aiso uridertaken. Of importance, is
hegradient of water: quality across the. geography of this study where coastal reefs
Hibit more turbid conditions than offshore reefs. There were stark diffetences in re-
roductive effort between coastal and offshore sponges with numbers of reproductive
emales and reproductive output being higher with increasing distance fram the coast.
finterest, for this gonochoristic species was the finding that males showed consistent
évels of RO acrass the shelf reefs. Larvae from offshore sponges were larger than
hose produced from coastal resf pepulations and although both larval competency
nd setilement were similar, post-settiement survivorship was higher for farvae from
fishore - populations. The festilts are discussed under the proposal that sponges ex-
Gised to turbid coastal waters of the GBR face heavier maintenance requirements
an sponges located on offshore reefs resuiting in marked differences between repro-
uction -and larval recruitment, and ultimately population dynamies for this sponge:

Marine sponges contain complex bactetial communities of considerable ecological
biotechnological importance, with many of these organisms postulated to be spéei
to sponge hosts. Testing this hypothesis in light of the recent discovery-of the rar
crobial biosphere, we investigated three Australian sponges by massively paraliel

fRNA gene tag pyrosequencing. Here we show bacterial diversity that is unparal |
in an'invertebrate host with more than 250,000 sponge-derived sequence tags by

assigned to 27 bacterial phyla and revealing up to 2996 operational taxonomic up
(95% sequence simitarity) per sponge species. Replicates of the same sample 1y
contained similar microbial communities, irrespective of the phylogenetic level exa
ined, demonstrating (i) that different individuats of the same sponge species from |
same environment harbor similar microbiomes, and (i) that different sponge speg
from the same environment possess distinct symbiont commiunities. Of the 33-pre
ously described “spange- specific” clusters that were detected in this study, 48% wel
foupd exclusively in adults and lafvae — implying strict vertical transmission: The
maining taxa, including “Poribacteria”, were alsofound at very low abundance a
the 135,000 tags retrieved from surrounding seawater. These scenarios have imp:
tant implications for our perception of the evalution of sponge-microbe associali
bgcause they could explain the widespread distribution of these. symbionts in ma
different sponge hosts without the need 1o postulate an ancient assosiation. Tak
together, the two postulated transmission paiterns of the "sponge-specific” clu f
resemble these described for primary and secondary symbionts of insects and call.
future in depth analyses.of co-evelution of sponge hosts and their symbionts.
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Diversity patterns and zoogeography of the Northeast Atlan

4 otential of antitumoral (+)-discodermolide production by the
and Mediterranean shallow-water sponge fauna

Caribbean marine sponge.Discodermia dissoluta
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late to contemporary and past climate is pivotal to predict the effect of future climat:
marine biodiversity and promote adéquate conservation policies. Sponges constitit
an important and dominant component of the: marine benthos and are therefore:
excellent modél group for stuch investigations. In this study we assessed the di
sity. patterns and the zoogeographical affinities of the Northeast Atlantic and M
terranean shallow-water demosponge assemblages. Data on the distribution of 74
species throughout 28 areas was. compiled from the literature and used to bui
presence/absence matrix. Diversity patterns were assessed from estimates of spe
richness (S)-and taxonomic distinctness (AvTD). The Mediterranean Sea proved t
more diverse both in terms of species richness and taxonomic distinctness. {
AvTD=94.74) than the Northeast Atiantic {S=480, AvTD=92.42) and the two regi
together were found to. constitute a diversity hotspot harbouring appreximately
of the global demosponge diversity. We found an Aflantic N-S and a Mediterrangal
NW-SE gradient. of increasing taxoniomic distinctness that is strongly correlate ;
both ‘contemparary (R2=0.5667; p<0.01) and historical values (R2=0.7287; p<0.
of Gea surface temperature at the Last Glacial Maximum (LGM).. The zoogeogray
cal affinities examined through classification (cluster analysis) and ordinhation (ri
metric -‘multidimensional scaling) based on the Bray-Curtis similarity index, revea
the presence of three groups approximately corresponding to the Northern Europe
Seas, Lusitanian and Mediterranean provinces-outlined in the ‘Marine Ecoregion:
the World' classification system. Geographical distance and oceanographic circula
were shown to .constitute important factors in shaping the zoogeographical affin
among areas. The vast majority of the species occurring in the Northeast Atlantic an
the Meditetranean (67% ‘and 57%, respectively) was shown to have restricted g
graphical ranges; as single-area or narrow-range (2-3-areas) endemnics, which ra
some concelins regarding their conservation.

e Caribbean marine ponge Discodermia dissolita produces (+)-discodermalide, a
notent polyketide antitumoral that has reached human dlinical trials. Probably owing
to'local upwelling of colder waters, at.Santa Marta, Colombia, D. dissoluta is found
shallower depths (about 12-25 m), than in other Caribbean areas, where it dwells
seper than 30 m. This makes it logistically easier to conduct field research on natu-
i-or biotechnolagical supply of (+)-discodermalide. Through extensive exploration,
found that D. dissoluta is located in places with relatively low wave-exposure, in
aiches af the scailé of tehs to hundreds of meters. It prefers horizontal to inclined, well
minated hard reef-and rocky substrata. Where it occurs, quantification in 4 m-radius
roles showed densities of 2-5. individuals per 50 m?2. Poinf-count spatial analyses
owed that D. dissoluta lives aggregated at the scale of decimeters to afew meters,
ossibly related to short-distance larval dispersal. or fragmentation. Size distribution
jows that about half of the individuals in the population are small (<50 mL), with.a few
sching very large sizes (up ta-2000 mL), conisistent with high rectuitment and. high
ortality in small and mid sizes. Tagged individuals showed natural growth rates of
aund 60% in volume per year, but partly harvested individuals (90% of their volume
rrioved) only recovered abouit 30% of their pre-harvesting volumé in this period. After
andardizing a methodology for sample extraction, purification and HPLC quantifica-
ion, it was found that the natural concentration of (+)-disgodermolide ranges from 5 to
9'ig.g” of wet sporige, variation niot consistently related. to local biotic or abiotic facs
tors. Froim all ofthe above, it is clear that the population’cannot stistain direct harvest-
g for (+)-discodermolide production. To evaluate-if in-situ culture is feasible, sponge
agments were hung from fines in net pockets in a stiucture placed at. 18 m depth.
fter 8 months, survivership was high {(93%), growth was moderate (mean 20% to
9% in volume for three separate experiments), and (+)-discodermolidé concentration
increased. on average 21% to0. 80%. These results.are-promising, but it is nécessary to
ry alternative. culture systems that increase biomass and compound praduction and
“establish a stock of fragments that can make the system sustainable for research
nd production. We are also-currently working with celi dissociation and separation
{6chniques to identify the-cells responsible for (+)-discodermoiide production and to
establish an in-vitro cllture system.

o
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Toward intensive aquaculture of marine sponge
Hymeniacidon perlevis: Closing the life cycle under controlle
environments

Zhang Wei'?, Xue L', Cao X', Cao H'? :

sDalian Ihstitute -of Chemical Physies, China; 2Graduate School of the Chinese Academy.
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Sponges are the richest sources of bivactive patural products.among marine invett
brates. The development and applications of sponge-derived bioactives are crifica
hindered by insufficient supply of wild sgonge biemass, i.e,, "the supply proble
intensive sponge aquaculture. through artificial seed rearing may provide an alterr
tive sustainable supply of sponge biomass; however the knowledge of sponge
cycle and the technology for artificial seed production are still limited under contr
aguactlture environments. Over the past 10 years, our group has focused on
development of scientific understanding and technology for intensive sponge agL
cuiture, mainly using an intertidal marine sponge Hymeniacidon périevis-as a modi
The long-term. field observations reveal thie natural life cycle of H. perfevisto have ft
different developmental stages of the dormancy at winter (December to February),
resuscitation at-spring (March to April), the bloom at summer (May to August),.:and
deciine at autunin (Septeniber to November). Adult sponges release larvae during
gust to October, and can produce gemmules during the decline phase. Based on
observation, & protocol has been sugcessfully. established.to collect sponge explal
from the field and to harvest sponge larvae under laboratory-controlied environment
The larval release is an asynchronous event. The attached sponge explants releas
times more larvae than the uniattached. Over 12 days of release, the mean release [
was 7.2 larvae g wet sponge day forattached sponges, Over 7 days.of release
unattached sponges, the mean rélease rate was 2.6 larvae g™ wet sponge day-1. Li
stimulated the sponge larvae release. The highest number of sponge larvae (19
larvae g* wet sponge) was released at 18 °C, while only 48 and 51,7 larvae g
spange were released at 14 °C and 25 °C, respectively. After rejeasing; larvae sw;
10 the water surface column and stayed for 3-24 hours, and moved to.explore suital
substrate to seftie. Larval settiement was favored in dark condition, with the high
percentage of larvae settled at 22 °C. Then the settled larvae uridergo metamorpho;
finally develop into juvenile spanges, To redr the early juvenile sponges, the effe
of food, temperature, water flow and light on the growth and survival were examini
Ternperature chianges have striking effects on juvenite growth. Juvenile sponges g
faster when they are shifted to higher temperatures (18 to 23°C) than when they:
shifted o lower temperatures (18 10 4 to 23°C) or kept at a constant temperal
(18°C). Periodic water flow and light cycles favor early juvenile sponge growth. Un
the optimal conditions; the morphalogy of juvenile- sponges turned to strip from d
shape, the area of juveniles increased about 29 times. To further rear the juvel
sponges to mature sponges and to embryo-bearing sponges under controlled envir
ment is still a challenging task, but promising results will be presented from our rec
studies. More R&D attentions are deserved for this technology to provide a low-co
salutionto “the supply problem” of sponge biomass for biotechnological applications,
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cost effective technique for measuring relative water
movement for studies of benthic organisms

Abdo D', 2Evans §2

Australian Institute of Marine Science, Australia; *Western Australian Fisheries and Marine
Research Laboratories, Australia

ater movernent has:been shown to affect the structure, population and community com-
osition of the marine environment, and -as such the ability to monitor and record water
~mavement is. important in marine research. This study describes a cost-effective; repeat-
ble method for measuring relative water movement both spatially and temporally using
an ‘off the shelf” accelerometer. The technique involves-suspending the accelerometer in
the water column near the seafloor; movement of the apparatus by the water column-is
‘ecorded as changes in accéleration relative to earth's gravity (9.8 mi's?). Watér movement
‘ecorded by the presented technique was highly correlated {r = 0.207, P < 0.01} with a rec-
gnised commercial device (wave rider.buoy). Deployment tests revealed that total wave
eight showed the most significant relationship (2 = 0.83} with the technique. Use of the
echnigue In a field situation aliowed the detection of small scale water movement paiterns
vithin the Houtman Abrolhos Islands off Western. Australia, and the quantification of the
elative differences in water movement amohg ¢oral monitoring sifes. Overall the technique
a cost-affective way of obtaining basic tong térm temporal water movement data at small
patial scales (100's meters) or in areas lacking this information.
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Distribution of Nickel in the tissue of Cliona viridis from the

Molecular markers for sponge population étudies in th coast of Sao Miguel (Azores)

genomics era. Are microsatellites still the best choice?
Aguiar P, Medeiros J*%, Costa AC!3, Humanes M, Barreto MC?®

'[BIO-Azores‘ Portiigal; 2Azores University, Pertugal; *Azores University: Portugal, *D.Q.B.;
, FCUL, Portugal; *Azores University, Portugal

Agell G, Uriz MJ
Centre & Estudis Avancats de-Blanes (CEAB-CSIC), Spain

Microsatellites are hyper variable, polymaorphic, tandem repeats that have been succes;
fully used in gopulation genetics of animals and plants during the last decades. Converse)
sponge researchers continue searching new, intra-species variable genes for studies
phylogengraphy, gene flow, imbreeding, clonality, and other pepulation deseriptors, while
only four sponge species have been targeted for population studies by using microsat
lites up to now. The main réasons for the underuse of microsatellites in sponges has to
searched in its species-spedificity and the consequent time-consuming methodologieés th
-were involved in.the necessary construction of mictosatellite énviched libraries, Moreov
these procedures gave a low yield of sequences-containing microsatellite, which compl
mised microsatellite selection for suitability in population genetic studies. The genomic €
hag changied our approach to the search and primer design of species-specific microsafs
lites. Sequencing a small part of the gernome can provide thousands of microsatellite st
quences. Implementation of already existing software, for searching repeats, altows a mo
stringent microsatellite selection by discarding thosé seqiiences that deviate from si
mutation models, Here we exemplify this issue by comparing microsatellite yield and qual:
ity, and time-effort from preliminary resuits obtained by using either enriched gene librari
construction or mass

Marine sponges can sélectively accumulate considerable amounts of trace elements’ even
ben their levels are low in the surrounding environment. In particular, Cliona viridis has
aan-shown fo accumulate high levels of nickel, in a manner which seems 1o be inde-
endent of the amount of this compound found in the sediment and in the water column
ratijo et al., 2003). The protein responsible for this bicaccumulation has been identified
and parlly characterized (Esteves ‘et al.; 2006). However, it is. hot tlear what is the role of

is. accurnulation in the sponge metabolism.. The aim of this wark was to find out whether
there is a spatial pattern in this accumulation, and if it is associated with any particular
stracture or tissue location in the sponge. If Ni accumulation is associated with-a particular

rea within the individuals or with a specific site within its cells, this may enlightenwhich
_metabolic pathways are involved inthe Ni accumulation processes. Samples from: Cliona
dis individuals weré collecied near the south coast of S. Miguel. Scanning efectronic
ficroscopy coupled to-element percentage determination were carried out using energy
dispersive X-ray speciroscopy (EDX) in order to quickly screen for Ni variations among di-

erent sponge individuals and to compare Ni accumulation at separate locations within the
same sponge (JEOL scanning electron microscope with-an elemental composition detec-
jon limit of 0:1%). Several fields were chiosen for elemental determination per specimen.
esulls are in agreement with the: expected ‘accumulation of nickel since Ni levels 20.1%
were present in B4.1% of thg 44 spectra analyzed. From all the-areas in study-only 7 did

ot'shown Ni concentrations above 0.1% and 10 spectra had Ni = 1%. In fact; the median
i concentration reached 12.3% at one of the fields analyzed (with & maximum read of
17.1% Ni). In this-case the high Ni concentration was associated with high levels of Fe,
“and maderately high levels of Si. This Si enrichment indicates the proximity fo a sponge
pictile. However, thus far,:no consistent pattern of association between:sponge structures
“Ahd Ni accumulation was detected. It fact, in.other areas where Si level was high, Ni leve!
iwas highly variable (Ni valugs ranged from medium amounts to below detection. level):
Our results seemto indicate a haterogeneous, apparently random distribution of Ni-accu-
mulation, at leastin the surface of the sponge. The:data here presented is still preliminary
and we are in the process of enlarging the study sampie to include sponge individuals from
itferent spots within the Azoresto further testthe absence-or to confirm the existence of a
possible pattern for Ni accumulation in Cliona viriclis.
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A new Ciathria (Microciona) (Porifera: Demospongid

Poecilosclerida: icrocionidae) associated with the s

urchin Hesperocidaris asteriscus from the Punta Sal Regiol
Northern Peru

Aguirre LK?, Hajdu EZ, Hooker Y*, Willenz P3

*Universidad Peruana Cayetano Heradia; Per(i: *Universidade Federal do Rio de Janeiro, Brs
“Royal Beigian Institute of Natural Stiences, Belgium

Until the end of the twentisth century, the sponge fauna alohg the Peruvian coast
been poorly investigated with barely twenty records, mostly abyssal Hexactinellids, In 2
the Project ESPER (Esponjas. del Pert) started, foliowed in 2008 by Project Esponj
(Esponjas de América del Sur), both with the same objectives: to'make.an inventoryof
shallow' sporige fauna along the coast and to encourage locai investigations. In this wa
we describe the association between the sea urchin Hesperacidaris asteriscus Clark, 19
and a new Clathria Schmidt, 1862 species found iy the northern region around Punta Sal
three localifies: Bajo el Gardo 1, Bajo_el Cardo 2 and Balneario Punta Sal. For éach local
ity, linear transects (10 x 2 m) were performed, recording all sea urchins -and collecting
random 10 specimens of H. asferiscus. Atotal of 377 sea urchins were registred, all of th:
had some $pines regularly covered with a sponge of the genus Clathria. For the 30 spe
fmens coliected, the number of spines covered with sponges varied from 18.2 % to 75.7.%
with a mean value-of 47.7 %. This sponge had a red color in life with a velvety surface aj
a thickness never exceeding & mm. Dissociated spicules were obseived in scanning el
tron microscopy (8EM) and transversal ground sections of the sea urchin spiries.cove
with the sponge were observed in light microscopy. Megascleres were pringipal mass
{sub)tylostyles with microspined base, fusiforms and sfightly curved {50-330/3-20 pum) and
auxillary thin (subtylostyles, straight, frequently fusiform and sfightly curved {70-340/<
um); microscleres were smooth toxas of two categories (179-262 pm.and 13-260 pm) a
palmate isochelae (8-18 pm). The size of the spicules and their organization differenti:
this sponge from the 12 known Clathrfa from the Eastern Pacific. Clathria (Microciona) €p.
nov. is the first species of this genus described for Peru, It will be interesting to compare‘i
to the orange crustose sponges found on the primary spines.of Eucidaris thovarsif (Valen

ennes, 1846) recently reported for shallow-water specimens collected off. the Pacific-coas!
of Panarna. This opens up the possibiiity that the new Clathria reported here may extend
its range further north in thie Tropical Eastern Pacific, ;
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axonomic revision and molecular phylogeny of the Family
Leucettidae de Laubenfels, 1936 (Calcarea, Calcinea)
Alencar A, Klautau M
Universidads Federal do Rio de.Janeiro, Brasil
sucettidae sensu Borejevic; 1968 is one of the most complex families of the order

Jathrinida. The family is diagnosed by leuconoid aquiferous system, well-developed
hoarioskeleton composed of triactines and/or tetractines, and thin cortex composed of

‘Soicules similar to those of the choanoskeleton. Originally, Leucettidae was composéd of

ée genera Leucetta Haeokel, 1872, Pericharax Poléjagtl, 1883, and Teichonellg Carter,
878, Nowadays, ohly Leucetta and Pericharax are considered as valid genera, since 'Te~
chonelia was synonimyzed to Leucetta. Recent studies; however, suggest that a possible

Synonymy between Leucetia and Perichérax carinot be discarded due the great similarity

hat both genera exbibit, differing only by the presence of subtertical Igcunes in Perich-
rax. The principal difficuity concerning the taxonomie history of Leucettidae are the_ syn-
nymies produced by some authars that considered-the diagnostic features present in the

< original descriptions. of Leucetta and Pericharax as plastic characters and then, iv:walid‘to
distinguish species assigned to these genera. The family is considered cosmopelitan with

ircumtropical distribution. Forty-eight species have already beeh assigned tf) Leucettidae.
owever, presently only 25 species are recognized as belonging to the family: 21 t9 Leuc-
atta and four to Pericharax. Given the complexity of Leucstlidae, the 'purpose of this study
is to verify the validity of the species currenily atfributed to this family, a.nd also to check
ite monophyletism and the possible synonymy between Leucetta and Pericharax. Qur mo-

Jecular dnalyses (ITS) showed the monophyletism of Leucettidae, and that Pericharéx is

junior synonym of Letcetta. The taxonomic revision revealed that the family Lgucettid.ge
{s'monogeneric and Leticetta is composed of 20 species, distributed in the Atlantic, Pacific
and indian Oceans,
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Acanthoisochelae  and the classification of Guitarrida

ria-Sponge Symbioses: An evolutionary genomic
(Poecilosclerida: Mycalina) yanobacte pong yap h

proac

Alvarez BY, Fromont J%, Roberts E noop A%, Vasconcalos V12, Tamagnini P25, Santos A»® and Antunes A’

"Mussum and Art Gallery of the Northern' Tertory, Australia; “Western Australian Musel MAR, Universidade do Porto, Portugal; 2Universidade da Porto, Portugal; BMC Universidade
Australia : do Porto, Portugal

Spiny isochelae-like microscleres known in the litérature ‘as acanthoisochelae have be
reported from the genus Guitarra, with some of these being used as distinctive’ chara
ters to separate species. With different shapes and sizes reported from each specie:
spectrum of acanthoisochelae forms has now been described for this genus. A taxonomi
revision of Australian species of Tefrapocifion also revealed. a great range of shapes a

sizes.of, acanthoisochelae; which had previously only been reported in one species in'thi
genus, T. affanticus Van Seest. We found at least three forms of acanthoisochelae in 8
cies of Tetrapocilion. The first form (bipocilla-like) consists of a straight shaft-supporting:
concave helmet-like alae: The length and thickness of both the:alae-and shaft irj this

is variable, from thin and leng to short and thick. Clusters of spines In different stages’
development are distributed sither in regular or irregular patterns along the shaft-and
the alae. The second form (sigmoid-like) consists of an arched shaft supporting a redui
to non-existent alae covered inregularly with clusters of long and stout spines of variab
size. Included In this second form are ¢- to citcular shapes with rudimentary alae almo:
connected centrally, A third transitional form has'a straight shaft supporting undevelopé
heimet-like alae of which the elongate exiremities‘in some cases nearly touch each athe
Different combinations of these'forms of acanttioisochelae are present in the species
Tetrapocillon we examined. Bipotilla-like forms are found in all studied species {i.e.:
novaezealandiae Brendsted, 1. minor Pulitzer-Finall, T. aflanticus Van Soest and in 4 ng!
species from tropical Australia). Sigmoid-iike and the transitienal form are observed on
in 7. minor. The variability of transitional forms within and between individuals of this Fti
species was remarkable. In-addition, the size of all forms.of the-acanthcisachelae observe:
in T minor is tiny, less than § um_and they can only be seen, and studied in detal, wit
SEM. The great diversity of acanthoisochelae observed among species of Guitarra is ng
reported in Tetrapocifion. Our ebservations suggest that the use of this - particular micre
sclere as.a character to establish phylégenetic relationships among these genera coul
be debatable as these forms of acanthoisochelae are clearly efther not homologous,
homopiastic: Detailed morphometric and developmental studies of acanthoisochelaé woul
be necessary to conclude whether or not they can be used as relfable characters 16 distin
guish species within these two sister genera.and alse to resolve phylogenetic relationship:
within the family Guitarridae.

aring sponges harbor-a diverse microbial community varying from archaea and bacteria,
which constitute the greater proportion of their body biomass, Cyanobacteria represent the

gjor and the' most common members of sponge-asseciated bacterial community anvd ére
abtindant symbionts of coral reef sponges. The study of cyanobacteria-sponge association
can provide valuable insight to understand the diversity of Proto-Eukaryote symbioses. (n
this-study we performed a genetic asséssment to-characterize: the evolution of cyanob‘acte—

-sponge symbioses. The intertidal sponge speciés Cranibe crambe and Halichandna‘s‘p,
belonging to the class Demospongiae, showing one: of the highest distributions, ccnstltut_-
ing 85% among the total sponge diversity worldwide, were sampled at different geographi-
i-focations-in Portugal. The cyancbacterial symbiont and its localization in the marine:
onge C. crambe (Poecilosclerida) amd Hafichondria sp (Halichondrida) were examined
ing Fluorescent microscopy and Transmission Eleciron Microscopy. Unicellular coceoid
yanobactetia {Xenococtus like morphotypes) distribution is observed throughout, the me-
$ohyl, a central mass of cells and skelstal elements of thé sponge body. The genétic rela-
nship of symbiont and host partner was investigated using the 165 rRNA gene marker
and phylogenetic tree reconstructions were based on neighbor joining, maximum-ikelihood
‘and Bayesian analyses.
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A Gland-like cell-type in the 'Pemospoﬁge Collospong he-new species complex Claihrina ‘brasiliensis’ (Porifera,
auris’ :

Calcarea)

Arnold C, Nickel M
Friedtich-Schiller-Universitit Jena; Germany

Azevedo F', Hajdu E?, Solé-Cava A%; Klautau M’

versidade Federal do Rio de Janefro, Brasil; 2Universidade Federal do Rio de Janeiro;
Brasil, *Universidade Federal do Rio de Janeiro, Brasil

Gland cells are considered as an autapomorphy-of the Epitheliozoa. Thus, sponges a
regarded to posses no gland cells, and pinacocytes seems to secrete substances rath

pecies belonging to the Clathrina ‘cerebrum’ complex are characterized by their white
non-specifically: But some sponges secrete an epipinacodermal layer which shed fro) cormus, with reguiar and tightly anastomosed tubes, and skeleton composed of triactines:
time 1o time. One:example is the tropical marine lameflate species Coffospongia ati pods, and tetractines with spines. Currently, four species are recognized: Clathrina aspi-
(Demospongiae, Dictyotertida; Thorectidae), frequently found in-aquariums. Cur dim w; na(Brazil), C. brasiliensis (Brazil),-C. cerebium (Mediterranean Sea) and C. paracerebrunt
to. analyse the anatomy -of Coflospongia aurfs, using WCT datasets, -as well as the 1a Western Maxico). Recently, . large international effort to inventory the markedly underés:
er and the secreting cell types; using DIC microscopy, histochemistry, CLSM, SEM ai mated sponge diversity in the coastal south-eastern Pacific (Chile and Peru) and-south-
TEM. In addition we-want to compare the results with former specimen of different sponge: estern Atlantic’ (Argenting) was carried out to figure patterns of endemism, biogeographié
families (Order Dictyoceratida, Dendroceratida) and other basal metazoa, like Placezoa connectivity and biotic affinities with neighbouring faunas, such as the Tropical Southwes:
{Trichoplax.adhaerens) and Cnidaria (Aurelia: aurita). The exopinacederm is interspersy tern:Atlantic Province. Populations morphologically similar to 'C. brasifiensis were:found
with conspicuous- bottle-shaped vesicular cefis, reaching into cavities of the collagen: southern South America, Given the existence of cryptic diversity-in the group, theaim::
ECM into which small filopodia protrude; a similar type in the inner mesohyl is strround ithis work was to verify the faxonomic status of these populations. We performed:mo:
by numerous cyanobacteria. The pocket-like structurgs of thé vesicular cells around 1 lecutar (rDNA-ITS seguencing) and morphological (spicules size: shape and distribution):
cyanobacteria suggest a strong interaction (i.e. substarice exchange). We assume thatit! alyses using 14 individuals of Clathring ¢f. brasiliensis from Argentina and Chile;12.of
cyanobacteria provide a big pait of the huttiment, because of a significant lower amous rasiffensis from Brazil,-and'as outgroups three Brazilian individuals of C. asping;:and

of chioanocyte chambers in C. auris in comparison to other sponges. The vesicular céi {hree of C: brum from the Mediterranean Sea. Molecular results (p-distance) showsd
seem lo move towards the exopinacederm. During this process the cells become flasg] that the Brazillan population supposed to be C: brasifiensis was separated into-two clades;
shaped and get in touch with the exopinacocytes. These cells completely lack cyanoba ith p-distance of:2.:6%. The populations from Argentina and Chile diverged 1.3-1.6% from
teria fn their surrounding. At the contact point with the exopinacodem a small pore arisé! e two Brazilian clades. Surprisingly, no genetic divergence between the Argentinean-and i

forming  an opening fo the surface. The cells show a typicat execrine unicellular giand Chilean poputations was detected. Shape, numbei-and distribution of spines on the apjcal
morphology, which is'supportéd by ultrastructure: a Jarge amount.of mitochondria, distin actine of thé tetractines were the mast informiative marphological features distinguishifig
ER in-between vesicles and around the {arge nucleus, and a notable golgi complex. Tl the species. initially called C. prasiliensis (Brazi) and C. cf. brasiliensis (Argentina-and:;
sponge-possess 3 different types of the vesicular celis, which vary in'the diameter of i Chile) from alf others within'the C. cérebrum complex.. However, they were not diagnostic:i:
inclusions. The histochemistry of the cells and. the epipinacedermal layer- are shown a) for gither the Brazilian, or the Argentinean/Chilean clades. Our results revealed the exig”
possible functions discussed, Whether-or not this secretory ¢ell type can be addressed tence of a new species:complex, 'C. brasiliensis’, with three cryptic species: C. brasiliensis
a sponge gland cell type as suggested by morphological homolegy criteria will have to and Clathrina sp: nov. 1, from Brazil, and Clathrina sp. nov. 2 from Argentinaand Chile;-C.
proven by biochemical and molecular studies. bhtasitiensis and Clathring sp. nov. 1 live in sympatry in Rio de Janeiro, while populations of
Clathrina sp. nov. 2 are separated by a distance of aver-3,500 km (47°8 inf Argentina and
23 and 32°S in Chile). The existence of the two cryptic species’in Brazil can be explained::

by sympatric speciation. On the other hand, the cryptic species present in Argenting:and
Chile couid have diverged frorn the Braziliar ones by aliopatric speciation (the Prata Rive
and the large continuous sandy coast in the south of Brazil are probably effective. bioge
ographic barriers). The most intriguing pattern observed is the lack of any sizeable mole:
cular divergence between Argentinean and Chilean populations. We propose two.possibie
explanations for these results: (1) Anthropogenic transport. or (2) Asexual reproduction. §
is necessary to check these hypotheses in future investigations combining genetic popula:
tion. ecology, reproduction; and- larval behaviour studies.
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Information flow through the Porifera Tree of Life project cture of sponge communities in polluted waters of Rio de
Janeiro, SE Brazil
Bangalore P!, Bhusari Al', Frees J'; Thacker R', Pomponi S, Diaz MC, Hill

Lopez J5% Redmond N¢,-Collins A8
TUniversity of Alabama, USA; ®Harbor Branch Oceanographic Institution, USA; Museo Maritio ds iversidade Fedetal Fluminense, Brasil; 2Universidade Federal do Rio de Janeiro, Brasil

Margarita, Venezuela; ‘University of Richmond, United Kingdom; *Nova Southeastern Univers
WUSA; #US National Museum of Natural History' & NOAA's National Systematics Lab, USA

Batista D, Muricy G

his study sponge communities were used as biomonitors of the-industrial and domesltic
(ition in Guanabara Bay and in coastat islands of Rio de Jansiro, Brazil (SW Allantic).
he’ composition and structure of spangé ZSommunities were estimated in six sites along a
lfiition gradient, ranging from the heavily polluted Rio-Niteroi Bridge at Guanabara Bay
‘the" slightly polluted Redonda Island 10 km offshore. Quantification was made through
CUBA diving-in 20 quadrats 0.25 m? each per site from April 2007 to March 2‘008. The
ighest species ricinéss-and diversity were found at the intermediate site Curnpruja I§Ian?
o58pp., H=2.12 bitsInd"") and the lowest were found at the most: pol‘luted sqe R{o-N!terc':E
ridge (6 spp.. H = 1.30 bits.ind"), Sponge density increased from 27 v‘nd:m'7 in Rio-Niteroi
ridge to 68 ind.m? in Redonda island. The nost comman species m§|de the bay (Hal-
handria sp., Hymeniacidon heliophila and Cliona aff. celata) were rére in the less. poliuted
oactal islands, while Tedania ignis showed the opposite trend. These taxons can be usgd

indicator species in the SW Atlantic. Although the stiucture of sponge communi\iles lI"‘A
io°de Janeiro may &lso be’influenced by-other factors such as salinity and wave actiori; it
3 .useful indicator of the pollution levels in tropical coastal ecosystems.

Large-scale projects addressirig aspects of biodiversity face significant chalienges in’in:
formatics. This challenge arises for two main reasons: 1) biological entities are complex
meaning that their informatien content is high and relatively difficult to deseribe, and.
biological information is housed in resources that are distributed gedgraphically through
the world. The U.S. NSF-funded Porifera Tree of Life project aims to énhance understa
ing of poriferan phylogeny through the sampling: of several thousand specirriens Tep)
senting thousands of taxa. This poster describes our effoits to create ‘ari -efficient syst
for linking information generated within the project {e.g.; coliection meta-daia, specimé;
subsamplés,. molecular sequences; sequence contigs, morphological obseryations, int
lectual contributions, efc.) with existing sources of information residing outside the PorTt
project (such as the Worid Porifera Database, the Encyclopedia of Life, Sponge Barcoding
Database, museum catalogs, etc.). Two guiding principals are that: 1) data be capture
electronically only one time, as this is time-efficient and likely 1o minimize errors, and
the value of any particular obsetvation is enhanced if it is readily attachied to both upstre
and downstréam pieces of information (e.g., that a DNA extract be linked to pictures anc
collectior data from which the original specimen was collected, as well as to sequenc:
or phylogenetic analyses that were only possible due to the particular DNA extractio
Achieving these goals is difficult for a variety of reasons, including a lack of ability for v
ous.distributed data sources to be readily linked. YWeé present a workflow diagraim that ill
trates the successes, limitations, and future development of our-current system for tracking
information flow through the Porifera Tre& of Life project.
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Chitin in the fibrous skeleton of A
(Verongida: Demosp

Bazhenov V', Kurek D? Hunoldt Sn°, Born R, Carballo JL, Ehrlich H?
*Far Eastern National University, Russia; “Gentrs Bioengineering™Russian Academy of Scienc:

Russia; 3Dresdeanniversily of Technelogy, Germany; *Dresdeén University of Technold
Germany; *Universidad Nacional Autonoma de Mexico, Estacién de Mazatlan; Mexico

The recently discovered chitin/collagen composite fiber skeletans found in the aforemen:
tioned Verongida sponge species have apparently evolved independently from chtyuosf
atida and Dendroceratida. However, additional studies on the nuiierous other specieg |
the order Verongida are required to provide further support to this hypothesis, Here,
presented-a detailed study of the structural and physico-chemical properties of three
mensional skeletal scaffolds of the marine sponge Aplysing gerardogreene (Verongi

plysin)a gerardogree

Demospongiae). Modern spec opic as well bio
to uneguivocally prove. the of alphia-chitin in investigated specimens. We show that the
fibrous scaffolds have a multilayered design and are. made of chitin. Chitin Fas been

tracted from the sponge by subjecting it to the chemical treatment specified below, These
extractions included step-by-step treatment as follows:. an dcidic extraction, an alkali-bas
extraction, an optional hydrogen peroxide treatment, and washing steps using distillat
water before and after each treatment step. The présent study of A. gerardogreeni revealed
the presence of a chitih-based seaffold closely resembling the shape and morphelogy- (;f
fhe original spongé. Taken together with our previously published data concerning the s

cies V. gigantea, /. basta, A. crassaand numerous, representativesof Aplysinidaé family we
have now good reason to, assume additionally that such chitin-based scaffolds are chara .
teristic for the order Verongida and not just for a small number of singular species.
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onesian anchialine lakes: natural laboratories of sponge
evolution?

Becking L%, Erpenbeck D?, Cleary D, van Soest R¢, de Voogd N’
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Museum of University of Amsterdam, The Netherlands

ohialine lakes are small bodies of water with no surface connection to the sea, but that
Vave maintained a marine character through a network of small submarine conneclions‘tu
-adjacent séa. Anchialine lakes'are unique maring habitats that could provide new in-
ights into complex ecological and evolutionary processes inthe marine realm. As a resuit
“f the relative isolation from the open sea; the anchialine. lakes harbor isolated popula-
ohs, endemic subspecies, and new species. The marine flora and fauna of these lakes
re, however, sparsely documented. The objectives of the present study were to Iocg‘e
nd document . plored anchialine fakes in ia and to record the sponge species
ithin these lakes, In paraliel o the sponge communitysurvey we used molecular analyses
dssess the level of genetic connectivity and divergence between the different marine
Kes and the outside Sea. Surveys of the lakes and adjacent coastal habitats showed that
lgae and sponges were the most dominant taxa in terms of biomass and diversity. Over

1000 spange specimens, belonging to at least 60 genera, were collected from anchialine

ke, mangrove, and reef systems located in East Kalimantari and West Papua in lndpne-
Sia. The obiserved sponge species could be divided into three groups (1) species restricted

ane lake (2) species shared by almost all lakes, but unknown from th_ev adjacent sea,
nd (3) widespread speties, known from various locations in the Indo-Pacific reefs. fn this
tesentation we will discuss our preliminary results which shew some analogies to r.sland
ystems in terms of species-atea relationships; possible high endemicity, and genetic isola-
ition of papulations.
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m: dark chocolate to café au lait — how many flavors of
cospongia (Hadromerida: Placospongiidae) do we havein
the Indo-Pacific?

Marine island life? On the phylogeography of
populations isolated in gnc ia lnepla es spo

Becking L', Santodomingo N*, de Voogd N, Erpenbeck D?

National Centre for Biodiversity, The Netherlands; *Ludwig-Maximilians-University Mun
Germany

Becking L

Centre for Biodi ity Naturalis, The Netherfand:

ecies belonging to the genus of Placospongia are common within tropical waters of
& Indo-Pacific oceurring in'a wide array of dark-chocalate to créme colorings. with either
branching 6r encrusting growth forms. Presently ihere are three valid species in the Indo-
cific: Placospongia: carinata (Bowerbank, 1858) (type locality ‘South Sea’) Placospon-
aimelobesioides Gray, 1867 {type locality Borneo), Placospongia anthosigma (Tanita &
Hioshino, 1989) (type locality Sagarvi Bay, Japan). In 1900 Thiele described Placospongia
ixta from Temate (Indonesia), which subsequently was synonymized with- P.carinata by
Vosmaer & Vernhout in 1902. Todetermine the taxonomy of the species of Placospongia-in
the Inde-Pacific | examined the holotypes of these fourspecies and over 200 specimens of
aéosporigia collected from various locations in Indonesia (including the Vosmaer & Vern-
ut material), Seychelles, India, and  Singapore. Based ori this extensive examination |
conciude that Pmixta is in fact a valid Species. All Placospongia species are characterized
by-selenasters and tylostyles in two size-classes: the large with blunt points, the-small with
harp points. Placospongia melobesioides is distinguished from the other species by an
serice of spirasters and microrabds, and the presence of spherules. Placospoigia mixta
6id Rcarinata both contain spirasters and microrabds; and are differentiated from each
her by the length of the tylostyles, the shape of the spirasters and the presence/absence
ofispherasters: In addition to these three species, | have found an undescribed species
containing microrhabds, but not spirasters, spherules of spherasters. The four different
species could not be. distinguishied by color or gréwthform. Placospongia melobesicides
and P.mixta are common inthe reef envifonment, while P. carinata appears to be very rare
in the reefs, but is highly abundant in the marine lakes Haiji Buang and Kakaban in East
kalimantan, Indonesia. Placospongia anthosigma. was not found in any of the exatnined
coliections from the tropical Indo-Pagific, this species'may be restricted to more temperate
VWaters. In conclusion, the grand total for the Indo-Pacific Is at present five species of the
genus Placospongia.

Anchialine lakes are smail bedies of seawater that are entirely surrotinded by iand
have maintained a marine character through narrow-subterranean crevices or porous sl
t? the open sea. Anchialine lakes are unique marine habitats that could provide new
sights into complex ecological and evolutionary procasses in the marine:realm. As a res
of the relative isolation from the opén sea, the anchialine lakes harbor isolated ;‘mpulatlo
.and enqemic subspecies. The existence of multiple independently derived populati
in anc_hralme {akes and of their pitative ancestral populations in the adjacerit sea provi
an unique opportunity to study. the evolutionary history as well ag evoliitionary rates
ecologically important groups such sponges: This study has inveéstigated four Key spon:
taxa,lthe dendroceratid Darwinella &ff, gardineri, the hadromerid Suberites diversicolor,
poecilosclerid Biemna aff: fistulosa, and the spirophorid Cinachyrelia aff, ausrraliensfs‘w\
sampled populations. from four anchialine lakes in Indonesia (two in East Kaiimantan.a
two in West Papua) that floodéd during thie Holocene with different dates of flooding fre
§000 10 5000 years ago. We have used molecular-analyses to assess the level of connge:
tivity and- divergence between the differerit anchialine lakes and the outside sea, We
presentvpreliminary data addressing the following questions: {1) To what exterit are sponi
‘pot;;ulat;c:ns inianch;alénev\llakes isolated from eachother énd from the populations outsi
in the adjacent sea? hether there i: i i

in the adacs anchiaun(e Lkes? re is evidence for parallel evolution of sponge. taxa

144




GIRONA
2010

Distributional patterns and spatial interactions betwe

eractions between nudibranchs and sponges in Rio de
sponges and macroalgae at New Zealand rocky reefs %, '

Janeiro State, Brazil (SW Atlantic

Bell J, Cardenas C, Davy S
Victoria University of Wellington, New Zealand

Belmonte. T, Padula V, Alvim J and Muricy G

aamento de. Invertebrados, Museu Nacional; Universidade Federal do Rio de Janeiro,
Brazil

Sponges are effective spatial competitors, together with other invertebrates-such as eni
ians and tunicates. Although sponges are abundant in many habitats, under some cifct udibranchs are well known as the main invertebrate predators of sponges, but other as-
stances they -appear 1o be restricted to-cryptic habitats, particularly in high-light aré: cts of the interactions between nudibranchs énd sponges such as egg deposition and
are dominated by macroalgae. Interactions and-spatial compefition between ‘spong ouflage remain comparatively less studied. Of the 103 species of nudibrarichs known
algae are not clearly undérstood, nor is the reason why sponges are restiicted to . Brazil, 40 are listed from Rio de Janeiro state, but they are known only from taxonomic
habitats in the presefice of macroalgae. The aim &f our work i§ 1o assess if the spati lidies, with fitte information on their ecology. The goals of this study were to determine
tribution patterns of sponges are dépendent-on algal populations. Subtidal sampling: types of intersctions between nudibranchs and sponges at the coast of Rio de Janeiro
conduicted in a varisty of zones at a number of sites in New Zealand including an ass ate, SE Brazil; to identify the ifteracting species: and-to.determine the degree of specific
ment of the environmental factors at each site..A series.of 0.25 m? quadrats at 5'm: f these interactions. Field ebservations. and- collettions were conducted through-free
15 m depth were placed on different surface angles covering a range of surface n ving and. SCUBA diving in 20082009 in five localities: Angra dos Reis, Rio de Jaiy
tions (horizontal, inclined, vertical and overhanging surfaces). Other parameters, sud raial do-Cabo, Cabo Frio and Bizios. We found 16 species of mudibranchs, 13 of which
substrate rugosity, turbidity and physical characteristics of water columin, were rec (61 individuals) belonging to the suborder Doridina and 3 species {6 individuals) of the
at gach site. The percenit cover of first layer (canopy-Cover) together with the coverag der Aeolidiria. All Doridina species were associated to sponges (18 species), while:the
sponges, algae and other encrusting organisms were estimated in each quadrat. We ev; lidina were associated o tunicates. Predation was the most frequent type of interaction::
ated the differsnces in coverage of organisms between sites, depths and inclination! stween nudibranchs and sponges (77% of the species). Nine nudibranch species (7039
general, the percentage cover of sponges was higher with increasing depth. Macrol ed sponges as substrates for egg deposition. Two species (15%) were camouflaged on
dominated the shallowest depth (5 m) on the majority of reefs, except at sites ‘with st 1he sponges, and five (38%) showed aposematic coloration. Three assdciations were very..
walled channels were macroalgae were virtually absent and. sponges dominated the's| ecific, viz., Chramodoris binza on Ghelonaplysilla erecta, Hypselodoris lajensis on Dysz|
strate. Data from the different sites are presented in order to examing differences n éa etheria, and Rostange byga on Mycale microsigmatosa. Joruppa sp. preyed upon four. -
observed patterns at local and regional scales in order 16 better understand the fact ecies of the order Haplosclerida, and five species of nudibranchs showed non-specific: -
controfling sponge distribution ‘and abundance patterns, teractions. As in'other regions of the world, such as the Indo-Pacific, sponges in SW Bra-
;are of fundamental importance for the biology of dorid nudibranchs, which usethem as
ad, substrate for reproduction and. protection against predators.

onsarsi GNP, FAPERJ, Petrobras
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Characterization of the culturable sponge-associated bacteri
consortium from two marine sponges: Diacarnus erythrael
and Theonella swinhoei, as first steps towards obtain
bioactive marine natural products

arine-based cultivation of sponges for obtaining bioactive
marine natural products
Bergman O, Shpigel M, llan M’
Bergiman O1, Hill R, llan M! Tel Aviv University, Israel; *National Center for Mariculture, Israel

Tel Aviv University, Israel: “University of Maryland Center for Environmental Science, U5

s marine environment has yielded numerous compounds, with spanges (Porifera) pro-
ifigy one of the most prolific sources. These have been shown to possess a wide variety
bicactive properties (e.g., antibacterial, -anti-tumor, anti-inflammatory, anticoagulant,
tiimalarial, and antiviral). The discovery of such properties has revealed great potentiat
r biotechnological applicationis, including development of novel drugs for pharmaceutical
rposes. However, the desired compounds ‘are usually present in minute concentrations,
d~ synthesis is frequently highly complex and expénsive. Harvesting wild sponges is
{so unrealistic. This‘supply probtem’ hampers the possibility of production on a commer
|'scale. One, suggested solution to this problem is that of sponge biomass culture on
icial structures. The simplest and most cost-effective: method is.the culture of sponge
gments in & marine-based systemn. Growth rate and survival may vary, depending on
the species, season, and mariculture conditions. Sponges grown under different condi-
ns.have been shown to yield different quantitiés of the desired metabolite. We evaluated
& ‘compatibility of four demosponge species (Diacarmus erythraenus, Theonella swin-
hoel, Negombata magnifica and Amphimedon chioros) for marine culture. All species were
sen for thelr metabolite content. Fragments of all sponges were maricuftured or two
artificial structures {frames), at two depths (10m and:20m). Commencing in December
05, the experiment lastéd 767 days; during which-the fragments’ mean growth rates,
fvival, and the presence of the desired compound (NMR analysis) were monitored every
months. The results revealed very high survival rates for D. érythraenus; with 72% of all
dividuals surviving the entire duration of the experiment at 10m depth, and 70% at 20m.
magnifica survival rates were 58% at 10m and 54% at 20m after 18 months; however,
82% of these later diad within a mionth as a result of an infection.(August 2007). T. swinhoei
and A. chloros. survival raies were much lower, with only 17% and 18% (respectively) of
alf individuals surviving the duration of the experiment; Growth rates of the. lasttwo were
also low (mean+S.E, averaged for both depthis), and stood at ~27%+8% and 52%+22% (re-
ectively). A chioros and T. swinhoei were fourid to be unstitable for culture. In conirast,
the highest annual growth rates were measuted for N. magnifica (308.6%+41% at 10m
and 298.4%+39.7% at 20m), with no significant differences between depths (P=0.475). D.
erythraenus had significantly. lower growth rates (60.1%%18.3% at 10m and 76.:1%118.8%
4t 20rh, P< 0.001). Chemical-analysis (by NMR) showed that ali sponges produced the
‘desired secondary metabolites. {n addition, no significant differenges (P=0.103) were found
in Latrunculin B content, between fragments of wild N, magnifica (0.71% of dry weight) and
maricultured onés (0.91% at 10 m and 0.96% at-20 m). The results of this study show the
potential of two of the sponges (D. erythraenus and N, magnifica) for maricuiture, with the
fatter providing greatest promise,

Since the 1970s more than 20,000 structurally diverse compounds have been discover
in the marine environment, with sponges (Porifera) being one of the' most pralific soufc
Many of these compounds have.been shown to.possess a wide varfety of bioactivities (8
antibiotie, anti-tumor, antifungal, anti-parasite, and. antiviral). However, condentration:
the desired compound in these organisims are' usually [ow, which frequently hamper: n
possibility of ‘production on a commercial seale. Sponges are: known t6 harbor divel
communities of bacteria; and a growing body of vidence indicates the Involvement
these ‘sponge-associated bacteria’ in the production of some of the compounds. The
sponge-associated bacterial communities include Actinobacteria, which are known i
rich source for novel drugs, with more than two-thirds of known Haturally-cccurring anti
ics produced by one order {Actinomycetales). It is therefore nd surprise that Actinobacte
are of great interest to the pharmaceutical industry and immiense efforts are being ma
to isolate novel representatives of this group for natural product research, We  examin
theé bacterial community structure of two spenge species, adult 7. swinhoel, and adult &l
larvae D. erythraenus. The species were harvested from the natural coral reef and from
marine-based culture facility, and were chosen for their metabolite content. We analyz
the-cutturable and uncuiturable bacteria, by comparison of 16S rRNA gene sequence:pi
files of cultured bacterial isclates, and clone libraries. Here we report on the ‘cultural
isclates. Special emphasis was placed on culturing Actinobacteria. Phylogenetic analy
of identified bacteria was performed by constructing phylogenetic trees (by class) atit
genus level, Overall, 303 isolates were identified, using the, 165 rRNA gene. Phy!ogené
analysis revealed their grouping into five classes: Actinobacteria, Bagilli, Alphaproteob;
teria, Gammaprotobacteria and Flavobacteria. Although the bacterial community cultur
from these two sponge species did not differ by class, some differences were noted at:t
genus level. In both sponges, the Actinobacteria made’ up the largest number of cultur
Isolates and showed the greatest diversity. Atotal of 127 (80 from T. swinfoei, 34 from &d
D. etythraenus, and. 13 from its lafvae) actinobaclerial isolates, belonging ta 13 fam
and 16 genera; 36.8% of D. erythraenus isolates, represerited by nine differént genera al
45.7% of T. swinhioéi isclates represerited by thirteen different genera. Micrococetss &
was the most abundant genus cultured (20% of total isolates in D. erythraenus and 36.2%
in T..swinhoei). Isolates were cultured, frozen and await high-throughput screening (HTS
in future research.
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Arespon ebiodiversitypatternsconsistentWiththebioreg
proposed to represent different areas of marine biodive|
in New Zealand?

rns of temporal sponge assemblage variability on the
P Welliggttgn South Coast.

Berman J', Bell J*

Berman J', Kelly M?, Bell Jt tre for Marine Environriental & Economic Research (CMEER), Victoria University, New Zealand.
‘Centre for Marine Environmental & Economic Research (CMEER), Vicloria University, Niv 2
National Centre for Aquatic Biodiversity & Biosecurity Naliohal institute of Water & Atmospheric Res

& there have been conflicting reports regarding.the stability of sponge assem-
(NIWA), New Zealarid

- for exarmiple; past résearch from the Mediterranean, the Atlantic and Caribbegn
Shown spongés to be temiporally stable, yet more tecent work from the Atlantic,
bbean and the Pacific suggest that more. rapid changes in sponge assemb}ages
common, Here:we compare the paftérms of to détermine if there:are any consisten-
in the rates of assemblage change at seasonal and-inter-annual scales.along the.
éliington South: Coast and we describe how identifying ccnsis’te_ncies or differences
ssemblage vanability can help understand the factors controlling patterns qf natu-
[ variability. Sixty-five species were foiind along the Wellington South Coast with fOTty
oe found within the permanent survey areas. There were significant levels of spatial
ion between the locations surveyed éven though they weré all at the same depth
spect, species richness and substrate type. Thére were no significant seasonal
Stions, however there was a tendency for fewer sponges to be present at all three
during the summer possibly due 1o spatial competition with asgidians, algae and
¢ dominant.spatial competitors, These data will be compared with that from other
ons in order t6 examine the consistency of the relationships.

Preserving biodiversity is important for maintaining ecosystem functionality and
ity. The New Zealand biodiversity strategy (2000) aims to create a network of N
Protected Areas in order fo. protect a proportion of all the marine habitats prest
New Zealand and the biodiversity within them. It has beeh suggested that ma
New Zealand. can be divided into twa biogeographic provinces, which can be
further into eleven bioregions. Bioregions cover relatively. large areas of watel
contain characteristic, geographically distinct assemblages of natural commi
and species. They are developed to aid in biediversity conservation plannin
Zealands marine' bioregions have been desigried using macroalgal communitie:
large-scale benthic structural groups. This work investigates if the boundaries
regions are appropriate for sponges, which are the largest contributor to total bioi
for encrusting invertebrates in New Zealand. The patterns of sponge biodiversity:
compared at the species, genus and family level using the average taxonomic di
riess between bioregions, and also the variation in taxonomic distinctriess frol
PRIMER statistics package. This method is partictlarly applicable fo historical:
ence absence data sets across space and time because it is less affected b
variation in sampling effort around the couniry. Over 800 $ponge species and
3000 sampling periods were included in the data from all over New Zeafand wat
a depth of 200m. Sponge biodiversity varied significantly over depth and matche
biogeographic regiens and provinces to some degree however there-were also
small areas found to be hotspats of biodiversity within bioregions.
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gofauna diversity of the coralligenous in the Ligurian

The paleo sponge assemblage of the Mediterran
Sea (North Mediterranean Sea)

coralligenous .

Bertolino M', Calcinai B', Cerrano C% Lafratta A’, Pansini M2, P

Bavestrello G' olino M', Calcinai B, Bavestrello G, Perino E% Carella M', Mori M,

Pansini M?, Cerrano G?

*Dipartiments di Scienze del Mare (DiSMar), Universita Politecnica delle Marche, italy; 2Dipartiment

Stutio del Territorio e delle sue Risorse (DipTeRis), Universita.ci Genova, Htaly rimento di Scienze.del Mare (DiSMear), Université Politecnica delle Marche,italy; *Dipartimento per lo

& tiel Territorio.e delle sue-Risarse (DipTeRis), Universita di Genova, taly; *Digattiento di Seienze della
i Vita, Universita di Triesté, ltaly

Coralligenous is a Mediterranean hard substrate of biogenic origin miainly comp
qf calcareous algae growing in dim light conditions and sediiment compacted.

ligenous communities are the most importanit *hot spots’ of biodiversity in.the Me
ranean together with Posidonia oceanica meadows. Until now-few radiocarbon'd

igenous concretions typically developing in dim light conditions represent the
important ‘hot spots”of biodiversity in the Mediterranean Sea. Sponges are the
p.showing the higher number of species living on-these biogenic. structures, In
dition to the conspicuous, relatively well kiiown, species settled on the surface of
conglomerate there is @ large number of smali cryptic species, both: insinuating
5000 years ago. After that period, appreciable a . d perforating, very poorly known. Aim of this work was 1o study the diversity of the
for concrations situated in rzlatively Sl:)allow wate‘i:u(T(l)ﬂtaongg ;?;?:r:fer;?;rsvid ligenous spongofauna in four sifes of the Ligurian Sea. Sgmples from the corel,
the accumulation rates of y g ous, were collected in the Marine Protected Area of Portofino (Genoa) (Punta del
ates of coralligenous deeper than 50 meter-are almost nil, Spoi tions NW and S), Punta M. Gi th i tand Galli
are one of the most representative organistms of the coralligenous c ¥ afo:stafions NW and 83, PUnte Mt ) o o o e wottor:
more than 140 recorded species with diff habits: g ommun avona) (Falconara and Sciusciad stations), Santo Stefane (Imperia) on the western
insinuating and borin WI: o tth di e‘rem aplts. t)ranu:hlngf massive, encri ast, all between 30 and 40 mvdepth. Four blocks, wifh.an average volume of about
ul Al g. Vhen borirg and Ir)smuatmg sponges die their siliceous’ I were collected for each site. All the sponge species settied on the surface of
les, remaining trapped inside the. concretion, offer the unique. possibility to des & blocks were sampled and identified. Moreover two rocks per.station were cut into
the spongofauna of coralligenous during a very long time span, virtually extendini c6s about 2 cm thick to allow the identification of the endalithic species. A complete
large part of the holocenic period. Data here reported wers obtained from two blog vision of the available literature indicates that,.until now, 265 sponge species have
coralligenous collected by diving at 35 m depth from the Secche di Santo Stefan 6 recorded from the Mediterranean coralligenous concrstions. During the present
the Portofino. Promontory (Ligurian Sea). Twenty-five cm long cores, spanriing thr lidy we have recorded 107 spenge species. At the MPA of Portofine 59 records were
the entire thickness of the blocks, were divided into 4 cm long poniolns extragf ormed, 54 at the Gallinara Island, 53 a1 Punta Manara and 37 species-at Santo
by hydrogen peroxide the sedime : © ng efano. Among massive or incrusting species, eight (Clathria (Microciona) armata,
nt trapped in-each portion. The recorded spi athii i i is i

shew deep dissolution ks i : . fathita {M.) haplotoxa, Eurypon denisag, Forcepia sp., Hymedesmia (Hymedesniia)
P marks in form of circular holes on their surface or present i Phorb tor, Halich Gelli iSmedi and. Halick Renit f
enfargement of the axial canal. However their original shape lly i T T Tosort B e e e o (fReniera) o
gests the absence of mechanical injuri 9 pe, generally intact; grigssingeri) represent new records for the coralligencus sponge fauna.. Moreover
apocies, Tho anahers.of f id juries and may allow the Identlflcat[on of spi lathria {M.) armata, Eurypon coronula, Eurypon dénisae; Bubaris carcisis, Haliclona
; th' ySis ese old spicules and the ecomparison with those obtaj ). marismedi and Haliclona (R.) cf. griessingeri) represent new findings for the Ligu-
rom the sponges living on the. block, allowed to recognisé a: “palecassembiage’ n. Sea. Among the endolithic spongofauna, 12 insinuating and perforating species
boring ar}d insinuating sponges composed by 28 fecagnisable species (16 in the big teliotta mediterranea, Stelletta stellata, Pachastrissa sp., Stoeba sp., Triptolemma
of Portofino, 21 i the block from Secche of Santo Stefano, 13 in common). The Sp; Gliona burtoni, Paratimea oxeata, Acarus sourisi, Hymedesimid (Hymedesmia)
bio-éroding agents recorded in the two blocks were Ciiona janitrix and Spiroxya aculifera, Plocamionida ambigua, Merlia normani-and Haliclona (Gellius) bioxeata
eroclita. The most diffused insinuating species are Stoeba plicata, Diplastrelia b e new discovaries for the coralligonous communily.S. medierranes, S. steliata, G
lata, Jaspis johinstoni, Geodia sp., Timea sp. Inside the conglom'erate IS0 spict oni, P. oxeata, A soutief, M. normani and H. (G.) bioxeata are new recorcs for the
belonging to massive sponge were recorded showing differences from the tu p] y Ligurian Sea: Clfona viridis, Jaspis johnstoni and Stoeba plicata are the species reach-
ties.. In the block-from. Portofino, spicules of Petrosia ficiformis were widely rscsr'd ing the greatest depths insids he concration penifating up [0 am into 1he fack. Cur

while, in th \ A data shiowed that in all the sites sponge gbunQance prpgre§sively increases from the
The e other conglomerate the achanitostyles of Agelas orcides were abunda xposed to the shady side of the concretion. Biodiversity indexes confirm a higher di-
comparison of the paleo spongé assernblage reconstructed through the spicul

4 p . Versity on the shady side of the cofalligenous concretions. The obtained data increase
rapped In the conglomerate with that recorded alive on its surface, indicate thatt

s ; N T 4 275 the species of the sporigofauna associated with coralligenous concretions.and
ponge-community of Mediterranean coralligenous is very old and stable from a vi confitm that this habitat is an extraordinary reservoir of biodiversity still largely unex-
lang span of time. plored, not only at the species level, but also regarding specific adaplations and life

histories:

concretions had their maximum development in a period comprised between 800
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y on bisilisification based on the recombinant silicatein

Variability of the chemical composition in Lamellodysi T e .
of marine sponge Hymeniacidon perlevis

sponges from Moorea.
Cao X, Cao H, Xue'S

Bonnard I', Jobet E*, Delesalle B? Banaigs B'
Datian Instifute 6f Chemical Physics, Chinesé Academy of Sclences, China:

'Laboratoire. de. Chimie des ‘Biomolécules et de VEnvirannement {EA 42153} Université de Pel
France; 2. ire des Ecosystor iques Tropicaux et Mé gens MR 5244 CNRS:
~ Université de Pérpignan, France

onges (Porifera) are the oldest living metazoan in the worlqna.mon.g Myhich mostof
m{Dermospongla) can produce siticic skeleton from orthosilicic ac'ld in thg seawa-
thder the natural eivironmental conditions. These biosilicic materals exhibit gooq
mechanicat and optical properties as: well as good biocompatibility. Dux;ing the biosi-
Gification pracess of sponges, a protein, nared as silicatein, plays an xmpoqant role
"has attracted great attention from biologist, chemists and material scientists. But
now, no direct proof had been report for the mechanisin of the biosilicification catav
&4 by silicatein from the view of protein structures, Now we try to use _the recombi-
ant silicatein of Hymenidcidon perlevis as mode! to give adirect information about the
ationship between the structure and activity of it.

The tropical marine sponge Lameliodysidea herbacea is always found associatet
the filamentous cyanobacterium Osciffatoria spongeliae, which oecurs abunda
the sponge mesohyl, and with numerous bacteria; both intracellular and extracall
Oscillatoria spongeliae is suspécied to be responsible for the production of poly
nated peptides and polybrominated diphenyl sthers (PBDES) in the sponges but
two famifies of halogenated compounds have never been found together in the
specimen. Hence marine sponge L. herbacea occurs in 2 chemotypas, one ¢oj
ing polychlorinated peptides and the other polybrominated diphieny! ethers. Th
abllity of the chemical compesition in Lamellodysidea sponges can be éxplained
the genetic variability of the sponges and its symbionts but also by the influen
environmental factors (ecological, geographical, seasorial factors...). In order
ter understand the chemical variability, about seventy specimens of L. herbacea’w
collected all around Moorea Island (French Polynesia) in different locations, en
mients, seasons, and were analyzed by HPLC. All specimens contain 3,5-dibro
(3',5'-dibromo-2"-methoxyphenexy)phenol (4Br-OH-OMe-PBDE) as major comp

Concentrations of 48r-OH-OMe-PBDE have been compared to concentrations o

rophylle a (chiore a) to estimate if PBDE’s rate can be.related to the chiorophyliep:
ent'in the symbiotic.cyanobacterium. The correlation between the two congentrati
is positive throughout the geographical locations, both varying significantly depei
on the season and the environment. Few specimens of L. herbacea were found i
overtapping the algae Caulerpa racemosa, These specimens show a different ©
cal fingerprint with & significantly different rate of 4Br-OH-OMe-PBDE and app
ance of another PBDE, 4Br-H-OH-PBDE. The addition of a photosynthetic inhibi
(DCMU) on sponges transplanted in tanks, has induced, after a week, a degrada
of the sponges-and a decrease of levels of 4Br-OH-OMe-PBDE while dibrom
tribromo analogues appear.-Our results suggest that variations in the levels of PBDE:
and symbionts may be related. We also observe & chemical answer of the syml
association L. Herbacea — 0. spongeliae to biotic (competition with alga) and abi
(poliutants) stresses, quantitatively (by overproduction or underproduction of 4Br-
OMe-PBDE) and qualitatively (by production of 4Br-OH-OMe-PBDE’s analogues);
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Disrupted spiculogenesis in deep-water Geodiidae (Por'

a phylogeny of Ancorinidae (Demospongiae
Demospongiae) growing in shallow waters phylogeny ( pongiae,

Astrophorida)
Gardenas P?, Rapp HT"? Carvaltio M, Hajdu E

"Department of Biology, University of Bergen, Norway; *Gentre for..Geobiology, Wniversity ofBx ‘Nagional, Departamenio de Invertebrados, Universidade Federal do Rio de Janeiro, Rio de Janeiro,
Norway = Brazil

The. environment has.been shown fo influence spongé morphology and distri
Depth is particularly known to influence morphology through the: synergistic a
of light, temperature; silica conéentration and/or wave action, Boreo-arctic Gedd
(Demospongiae, Astrophorida) are mainly. deep-water: species growing on hard
toms. They are-commonly collected and observed at depths ranging between 10
400 m. However, in flords and-along the Norwegizin coast, Geodia barretti Bowerl
1858 and Pachymatisma normani Sollas, 1888 can occasionally befound at shali
depths. In this study, we examine morphological differences of shallow G. barreti
P normani with respect to their deep-water counterparts. Shaliow specimens ha
identical cytochrome ¢ oxidase subunit I (COI) gene with deep-water G. barreth
P> normani. We found phenotype differences with respect to, 1) color, 2) external
phology, 3) cortex organization and above all:4) spicule morpholagy. Shallow §
mens of both species had a softer, thinner and more flexible cortex. Scanhing ele
microscope observations of spicules showed that the spiculogenesis of microrhi
sterrasters-anid triaenes was disrupted: these spiculés are smaller, irregular al
underdeveloped. Oxyasters and strongylasters are normal, albeit smaller. The ad
of sterrasters. are not fused and covered with silica microspheres-or short spines
conclude that Geodia simplicissima Burton, 1931 — originally collected at a dep!
10-75 mvin Northern Norway, and never encountered since — is actually a shall
barretti, it is here.therefore considered as an invalid species. We hypothesiza tha
lower sificar concentration in shallow waters is responsible for the disruption of spi
genesis in G. barretti aiid P, riormani,

ider Astrophorida is Gharacterized by posséssion of triaenes and oxeas as-main
ascleres, frequently in association with asterose and/or thabdose microscleres.
of these may be absent, such’ that different combinations-of these spicules. and
rmorphologic spectrum-allow receghition of many genera. The absence of triaenes
ommmon in Ancorinidae for instance {Asteropus, Holoxea, Jaspis and Melophlus),
ichi is by far the largest family in the order, and a natural target for a preliminary
vlogenetic exercise aiming at establishing a framework of higher taxa relationships
i the order, to be-later confrasted to molecular evidence. in search of corrobora-
his exercise: is also iniportant to verify whether the. old concept.-of Coppatiidae
uld:be applied in case genera lacking triaenes would come out.as monophyletic:
racters used in the analyses were chosen from the external @nd internal mor-
ology of hypothetical OTUs representing the spectrum of variation of morphologic
racters for all the 15 genera included in-the family: (1) habit — A. no projections, B.
:projections, (2) texture — A, slightly hispid, B. very hispid. (3) microscleres crust
présent, B. absent. {4) Oxeas radially disposed — A. only at the periphery, B. all
erthe skeleton, C. absent. (5) Maxinium size of oxeas — A. >1000um, <2000pm; B.
Goum; C. <1000um. (6) triaenes—A. presence of ortho/plagiotriaenes, B. presence
‘anatriaenes, C. presence of dichotriaenes, D. absence of triaénes, (7) suasters —A.
esent, B. absence, (8) streptasters —A. present, B. absent. (9) microrhabs — A. pres-
B. absent. (10)trichodragmas — A. present, B: absent. The phylogenetic analyses
ere performed with PAUP 4.0%, using the “Branch and Bound” exact algorithm. Char-
cters were treated as unordered and equally weighted, but subsequent weighting on
eir RC was applied. Two analyses were performed, the first-one with Calthropellidae
5-outgroup and the othér one with Geodiidae. These families were selected in view
their possession of euasters as microscleres, a trait shared with Ancorinidae; which
fitrasts the distinct nature of microscleres in-Pachastrellidzge and Thrombidae. The
‘frée obtained with Geodiidae as the ouigroup was more resolved and is transcribed
ere: (((({(((Disyringa, Tethyopsis) Tribrachium) Psammastra) Ecionemia) {Holoxea,
slophius)) Penares) ((Asteropus, Stryphnusy Ancorina)) {Jaspis; Rhabdastreila})
Cryplosyringa) Stefletta). Important congruences were observed on both analyses
ough. Both majority-rule consensus tiold that. Jaspis/Rhabdastrella, AsteropustStry-
phnus, Disyringal Tethyopsis; and HoloxealMelophius are sister pairs of taxa. Ecione~
mia is the-sister of(((Disyringa, Tethyopsis) Tribrachium) Psammastra} and Ancorina
the sister of (Asteropus, Stryphnus). In neither tree genera facking triaenes formed a
ade. Important incongruences are abundant too. Among these, the opposite alloca-
on of Stelletta is the most remarkable: the basal most taxon when Geodiidae is the
outgroup,-and a rather derived placement when outgroup is Calthropeliidae.

Support: CNPa, FAPERJ,
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Growth and mortality of earlytJuveniIes of the exotic spo‘
Paraleucilla magna (Porifera, Calcarea) from Brazil

Cavalcanti F', Skinner LF?, Klautau M*

The sponge Paraleucilla magna is an exotic species in Brazil, although originally.
scribed from Rio de Janeiro. Since its.introdudction, probably in the nineties, it bec:
very abundant. Nowadays, P. magna is find from Rio de Janeiro to Santa Catari
in the south of Brazil (1,400 km apart), and in the Mediterranean Sea. In the pre:
work, we -analyzed the growth rate and mortality of early juveniles of 2. magna:
study was performed in Arraial do Cabo (Brazil), from September to December 2
Granite plates were used as substrate for the larvae, They were kept inside of bo
at 1 m of depth. protected from stnlight and sediment. A trarisparent grid was use
record the pasition of each juvenile on the plates. Weekly, measurements (base
height) of the sponges were taken with a ruler. When a sponge disappeared, it
considered dead. During the study; a total of 72 juveniles of £. magna were moni
The first Juveniles were found three weeks after the beginning of the experimen
results showed that mortality was higher during the first two weeks of life, as 43%
specimens) of the analyzed sponges died after one week and 21% (15 specirel
died after two weeks. The mortality rate decreased as the sponges became old
only two specimens survived through the whole experiment, completing eight we K
life. During the study, some specimens showed a redugtion in their bady volume

growth rate increased with time, going from 0.59:(x61617; 0.49) mm®.day" in the
week to 173.6 mmZ.day*in the last (8th) week. Volume dynamics. (considering: b
growth and reduction) was also calculated for the two specimens that.completed €
weeks of life. At the beginning, both presentéd the same volume (1.57 mim?), but
second week; onie of them was 11.78 mm?, whilé.the other was 2,65 mm?. This di
ence became: higher along the weeks, but in the eighth waek, the largest speci
reduced from 2,935.9 to 1,884.0 mny®, while thé smallest one increased from 2,24!
to 8,460.3 mm?, Studies focusing on the growth-and mortality of calcareous spon
are very scarce, and growth rates of juveniles had never been calculated before
mortality rates in the beginning of life had already been chserved to Demospongl
species. To.F magna it was caused in part by grazing of sea urchins and competi
with colorial ascidians and bryozoans,

fi of Ascoleu

Ascaltis, Leucasous, and Ascoleuicstta
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Cavalcanti F', Rapp HT*?, Klautau M’

'Universidade Federal do Ria de Janeiro, Institulo de Biclegia, Departamento. de Zoologia; isidatle Federal do Rio de Janeiro, Instituto dé Biologia, Departamento de Zoologia, Brazil; “University
“Universidade do Estado do Rio de Janeire, Departamento de Ciéncias; Brazil “of Bergen, Department of Biology. Nerway: “University of Bergen, Centre-for Gesbiology, Nortway

The genus Leucascus is composed of sponges with anastomosed tubes, cortical mem-
fane and atrium delimited by pinacoderm. Recently, five species belonging to differ-
t genera were transferred fo Leucascus, and several others were suggested but not
formally included inthis genus. In the present work, all species accepted or suggestqd
leucascus were revised. For Leticascus amitsho and Leycascus sayo taxonomic
tbnsiderations were made based only en their original descriptions, as their type. ma-
orial was lost. To ali the other species, spicule and histological slides were prepared
gording to standard procedures. Scanning electron microscopy was also applied to
analysis of the apical actine of the tetractines. According to our results, the follow-
spacies should be excluded from the-genus Leucascus: L. amitsbo, L. compressa
d L. ventricosa (that should be transferred to the genus. Ascoleucetta), L. lobatus
4t should be included in @ new genus), and L. soyo (that should be reallocated back
the gerus Leucettusa). On the other hand, Leucetta leptoraphis should be included
Leucascus. Hence, the genus should be composed of seven species; L. clavatus, L.
leptoraphis, L. neocaledonicus; L. protogénes, L. roseus, L: simplex (the type spegies)
nd Leucascus sp. nov. The-presence of spines in the apical actine of the tetractines
fiad never been observed before in Leucascus, although it showed to be a consistent
character for the genus, as:all species with tetractines presented spines. The revalida-
fta is being suggested, based on differences in-the cortical skeleton
Eormposition-and arrangement. Modifications were also made ini the definition of both
geniera-and of the familly Leucascidae, which by our proposal should be composed of

onomic revision of the genus Leucascus (Porifera,
Calcarea) with revalidation of the genus Ascoleucetta.
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Solenoid: a new aquiferous system to the Phylum Porifé
. ompetitive interactions with Cliona excavating sponges

Cavalcanti F, Klautau M

Chaves Fonnegra A4, Castellanos L%-Zea S', Pomponi §°
partamento de Biologia y Centro de Estudiosen Cienciag’ del:Mar-CECIMAR, Universidad Nacional: dg
The‘aquiferous system is the main synapomorphy of the phylum Porffera, nonethele lombia, INVEMAR, Colombia; 2Departamento de Qiiimica, Universidat Nacional de Colambia, Colombias;
very few is known about its evolution. Calcarea is the class of sponges with the g rbor Braneh Cceanographic: Institute, Florida Aiantic University, USA: "NOVA Southeastern University,
est variety of-aquiferous systems: asconoid, syconoid, sylleibid, and leuconoid Cesmontpefc Genler, USA
probably even others; Although no deep phylogenetic significance has beenr atiril
to them, the aguiferous systerns have great importance for the taxonomy of Calc
In the present work we describe a new type of aquiferous system found in the gel
Leucascus and Leucaltis: the solenoid-aquiferous system. Sponges belonging to't
genera are-composed of anastomosed choanocytary tubes and present a well-di
oped atrium without choanederm. This organisation of the aquiferous systerr has
ready been considered as asconoid, syconoid, and lsuconoid by different sponge t
onomists, showing that there.is no consensus on this subject. However, we disa
with all these classifications. In the asconoid aquiferous system, all cavities of
sponge are lined by choanederm, and in the sylieibid, syconoid and leuconoid ag f
ous systems, choanocytes line chambers, and not anastomosed tubes. After analysi
histological sections of Leucascus and Leucaltis species, we conciuded that a
aquiferous system is present in those genera. The solenoid aquiferous system {
the greek solenis =tube) is defined by the presence of anastomosed. choanoc
tubes and atrium {ined by pinacoderm. As the others, this aquiferous system has
sibly no’phylogenetic significance, ‘as Leucascus and Leucaltis are rost fikely distz
correlated genera. Nevertheless, the description of the solenoid raises an impat;
discussion on the causes of the variety of aguiferous systems observed. in Calcare:
Fingndial sipporti FAPERJ, CAPES, GNPq,

"Institute de Blologia, Dep: de Zodlogia, Universi Federal'do Rio.de Jatieiro, Era

Encrusting and excavating Cliona sponges spread laterally kiliing and displacing coral
issue through extension of excavating tissue fronts and filaments under coral polyps:
Excavation is carried .out by etching and dissolving the carbonate through acidic afid
zymatic.reactions. However, the sole erasion of the polypar skeletal support does
t:seem to be enough to produce polyp detachment and death. Although some‘ex:
vating sporiges produce allelopathic substances that kill coral external tissue.upon
perimenitally forced contact, it is not clear if these arebeing used to kill polyps.during
Sxcavation. To hypoethesize if the acidic enzymatic reaction or if release of allelopathic
bstances may be responsible for polyp death wheén excavating tissue breakinto
ral polyps, we useddissociated cell culture-experiments as a model for closé-range
onge-coral interactions, as follows: (1) pH changes and cell densities. werg moni:
bred in combined cultures of coral and sponge cells; (2) coral cells were exposed.
crude exiracts; fractions and compounds: from.Cliona species. Additionally, to:approxi
ate antifoulifig chemical properties in Cliona, whole coral farvae were also.expgosed
a-the above extracts and compounds. Stained Cliona defitrix spange- and Siderastrea
lerea coral-enriched cell fractions were cultured separately and together for12-24 h
24-well tissue culture trays. Chemical extracts; fractions and compounds from threg:
excavating sponges: C. delitrix, C. tenuis-and C, celata, and the synthesized sponge
compound epiaxinisamine, were added to dissociated Siderastrea siderea coral cells
d Favia fragum wholé coral larvaé, When coral and sponge cells where cultured
ngether, there was a significant decrease-after 24 b in pH and in the number of Sid:
erastrea-siderea cells, as compared to controls. The crude.extract, and the butanol
and non-polar fractions of G. delifrix, and the- pure compounds N-acetilhomoagmatine
tom C. celata and epiaxinysamine, produced greater-cell death than controls. In.con:
rast, Clionapyrrolidine A from: C: tenuis, which was involved in coral tissue death vpon
external contact, did -not elicit greater coral cell death as:compared to.controls. Epi
akinysartiine, and clionapyrrolidine A paralyzed and killed coral larvae. The aqueous
and butanol fractions of C. delifrix induced amorphous coral larvag metamorphosis:
Although histocormpatibility reactions between sponge and coral tissue at the zone:of
contact below polyps cannot be ruled out, we hypothesize that coral polyps can also
be affected by.local acidification apd enzymatlc reactions or by release in some cases

compounds foxic to coral larvae may be responsible for absence of coral recruitment
ot live sponges.
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tile formation during long-term cultivation of primmorphs
om freshwater Baika! sponges Lubormirskia baicalensis

Chernogor LY, Denikina N', Belikov S', Ereskovsky A?
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Excavating sponges of the genus Cfiona are among the most destructive orgay
of the calcium carbonate matrix in coral feefs. In the last three decades, abuni
of these sponges has increased in Caribbean Sea reefs, particularly in areas. aff
by pollution, diseases; bleaching :and hurricanes. Thus, to understand this rece
paljsion and its ecological and environmental implications, it is important to eval
which specific.conditions are causing excavating sponges to propagate. Therefor
fundqmental step in-this process is to determine species reproductive: biology, wh
remains poorly understood to date. To characterize the cycle 'of sexual reéprod
in the abundant excavating sponge Cliona delitiix, we have collected five to teni 4
samples from different individuals one or twice a manth from October 2009 to Mal
2010, as part of a study that s still in progress. Al individuals belonged to a local
lation _established on inner reefs, adjacent to Ft Lauderdale Florida (USA).:Sa
were fixed for histology in Bouin's fixative solution, decalcified, desilicified, dehydi
and embedded in-paraffin. Paraffin blocks were cut into 4-pm-thick sections at:
levels inside the tissue, then stained with Heidenhain’s solution. To estimate den
of gametes over time, two pictures (100x) of each section per individual were t
Tissue area per picture was estimated using the Matiab program, then standardiz«
7n'3m7. Oocyles were present in 80%.of the individuals in October, but only.in 20 1o
gf individuals from November to March. The average size (max. diameter) of 0o
in October and beginning of November (47+1.9, n=44) doubled that of the oot
fpund during the other months (23.22£1.19, n=38). We estimate that oocyte ma
tion-and release occur around Octobet, but canriot yet determine whether relea
asynchronous process limited only to October of it might have already started
asynchronous process.in previous monihs: So far, we failed to find spermatozoa’s|
gar}not detide whether the individuals are gonochoric or hermaphrodite. These.p
liminary results appear to indicate that oogenesis inthis sponge is a long process'i
starts with early stage aocytes in the goldest months of the year,-and that the pro
wasnot disrupted even during the particularly cold winter of 2010 (19.2-23°C).

of Embryology, Saint-Petersburg Stale University, St. Petersburg, Russia

onges (Porifera) are the most anciént Metazoa existing at present that use silicon
formation of the skeleton. Biomineralization processes in sponges-are one of the
st actual problems of their biology. The cell culture of primmorphs s the mast suit-
e model for studying spiculogenesis. The main aims of this work was obtaining
ong-term cultivated primmorphs culture from freshwater sponges Luborrirskia ba-
alensis (Pallas, 1776) in both natural (NBW) and artificial (ABW) Baikal water and
tl,idies of the silicate effect of various concehtrations on formation and growth of spic-
jes in primmorphs. The culture of Baika! sponge L. baicalerisis, primmarphs was ob-
ed by means of mechanical dissociation of spohge cells. The first fine aggregates
fe. formed in vitro 10'~15 min after dissociation. Aggregates of ca. 200 ~ 350 pim
green colour were formed in 2 ~3 h, whereas young primmorphs ~ 1-2 days later.
mmorphs were. cultivated in vitro for 2 long time in-ABW the composition of which
/as.skimilar to the Lake Baikal water.adding silicate, as well as in NBW at 3-6 °C. For-
n, growth .and morphology of siliceous spicules. in primmorphs: were observed
fing tong-term cultivation in different mediums by means of light and electron. mii-
roscopy (SEM and TEM). The largest quantity of younig spicules was formed in ABW
ith 70 M -silicate, whereas in ABW with 120 M silicate the priromorphs died. (n NBW
cules were formed without induction. Young spicules started their formation inside
Glerocytes. Being of certain length (¢a. on the third day), they were pushed from a
el inta the extraceliular space. On the10-11 day they continued 1o increase, reach-
ing about 150 pni in length. At the beginiing of their growth spicules looked smooth.
i the middie of spicules, there was an expanded bubble. The silicon :content and
slemental composition of cultivated spicules were determined with a microanalyzer
XA-8200 (JEOL Lid, Japan). Organic axial filament surrounded by concentric layets
f silicon was formed inside the channel. High concentrations of O (41%) and € (36%)
nd insignificant concentration of Si (22%) were recorded in the spicules. The silicon
oncentration gradually increased during long-term cultivation making up. 44-50 %.
ong-ferm cultivation of Baikal sponge primmorphs.is-a .good modet for in vitro stud-
es of spiculogenesis in silicesus sponges and will allow the identification of proteins
nvolved in biomineralization and decoding of their genes.
RFBR, grant Nos. 07-04-00103a, 08-04-00337, European
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can not reflect the local productivity of siliceous organisms.
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The spatial distribution of sponge spicule in sediments in:
Taiwan Strait and the South China Sea

“nsiitute of Marine Biology, National Sun-Yatseh University, China

Biogeni¢ silica fragment in marine sediments is an important indicator to unders
the distributions of living siliceous organisms and paleoproductivities. Diatoms;
coflageliate,. radiolarians ‘and sponges are the organisms whichi have biogenic
ca skelstons. Amaong these biogehic Silica fragments, diatom frustules detminer:
immediately after death, and hence recycle in the eutrophic zone, In contrast,:|
amount of sponge spicules are with low dissolutien rate in sediments and likel
reduce the amount of dissolved-silica through the well known biological pump.
we investigated the distribution of sificecus fragmentsin surface sediments.of Tai
Strait ahd South China Sea (SCS) for understanding the possible environmental
tors (e.g. water depth and. grain sizes) which govern the distributions of the 'silic
fragments. In this study, 23 surface sediments in depths of 37~1128.m from the
were examined. In the sediments, only biegenic silica fragmenits of ‘sponge spici
were found, however, were relatively low in centents if compared to the other il
around SCS. The highest abundance. of sponge spicules in this study was obsery
site which is adjacent to coral reefs, suggesting that these relatively high amoun
sponge spicules may come fromi its adjacent coral reef biota. The amount of spo;
spicule showed positive and negative coirelations with the water depths and sedj

grain sizes, respectively, The low abundances of spicule in the shallow areas coll
a result of dilution by terrestrial sediment through riverine input close ta our sam
sites. Our results ‘showed that, in SCS, distribution of biogenic siiica in the sha
surfaces sediments, especially in the regions which are influenced by terrestrial in
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lass sponge reefs are a silica sink on the eastern continental
shelf of the Pacific Ocean

Chu J', Yahe! G2, Maldonado M?, Leys S*
artperit of Biological Sciehces, CW 405, University of Alberta, Canada; “The School of Marine Sciences

d Maring Environment, Ruppifi Academic Center, lsrael; *Centre d'Estudis Avangats de Blanies (CSIC),
Spain; “Department of Biologicat Sciences, CW 405, University of Alber, Genada

he important role of diatoms in the cycling of silicon (Si) has fundamental links to
chal GO, sequestering in the world’s oceans as they. fix an estimated ~35% of the
lanet's atmospheric carbon. The entire biogenic component of the global silicon bal-
nce hias been solely attributed to diatoms and ignored other siliceous animals, such
sponges.. However, glass sponge reefs cover >700 km? on the continental shelf of
estern Ganada and represent massive reservoirs of sifica: Furthermore; the heavily
ed skeletons of glass sponges and their fong-fived nature may potentially create
Sj sink.

o address the role glass sponge resfs have on silica cycling, we established a Si
alance for a reef, We estimated the S locked into 3 reefs in the Strait of Georgia
sing Ekman grabs and high resolution maps of the sponge populations. We estab-
shed vertical profiles of dissolved Si above the reefs arid in adjacent areas without
ponges. We determined the dissolution of spicules of the main forming reef sponge,
phracallistes vastus, in sea water sampled from the reefs using bottled experiments
8 months)and compared them to dissolution experiments with. diatom frustules. A,
astus is 79% silica, with 63% found in the-fused skeleton. Over the areas of Howe
9,325 m2), Fraser (20,720 m2) and Galiano reefs (53,231 m2); sifica is'locked into
ponge biomass at 13.5 kg m-3, 15.6 kg m-3, 21.1 Si m-3; these represent total sili=
4 reservoirs of 141, 179, and 595 tonnas respectively. Vertical Si profiles indicated
wer concentrations in surface waters (48 pM) compared to benthic waters over the
ponges (52 uM). Lower concentrations were found in benthic waters over bare sub-
trate (48 uM) compared to areas of sponge reef (52 uM). Our experiments showed
G detectable dissolution of sponge spicules after 8 months, whereas diatom frustules
issolved substantially after only 1 morth, SEM observations confirmed the absence
f dissolution by spiciiles; compared fo frustules. Howsver, previously dead skeletons
fhich had spicules covered in Fé and Mn oxides ‘and already exposed fo dissoluiion
fior to sampling, showed & maximum dissolution of 10 umal -1 after our 8 month ex-
ariment and study by SEM revealed evidence of St pitting on broken cross sections
f spicules. Our calculations indicate that at the Fraser reef2.98 x 106 mol Siis locked
hto sponge biomass. A conservative growth rate (1 om year-1) indicates Si removal
om sponge growth (3.5x 104 > mol Si year-1) would exceed Si release from dissolu-
tion (1.3 x103mol'Si yeat-1), a 27-fold difference, suggesting a considerable Sisink at
- the Fraser resf. If half of the 700 km2 area of all known sponge reefs consists of live
ponges, we estimate @ considerabie reservoir of 9.7 x 108 mol Si is locked in glass
" Sponge biomass on the benthos creating a massive sink that removes 9.0 x 106 ml
i year-1and releases 7.9 x 105 mol Si year-1. Glass sponge reefs may significantly
mpact local silica cycling in regions of the eastern Pacific Ocean.
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Bioactive Microorganisms Associated with Sponges

Mollusks irst record of a former SW Atlantic endemic, Clathrina aurea

rifera, Calcarea), in the Southern Peruvian Coast revealed
morphological and molecular data: A review of the species

Concepcion GP complex Clathrina ‘clathrus’

Mafrine Scignce Institite, University of the Philippines, Philippines
Condor B?, Azevedo F?, Klautau M?, Hajdu E*, Hooker Y4, Willenz P*

rsidad Cientif Sur, £ i iologia Marina, Peru; *Universidadie Federal do Riode Janeiro,
&tifuio e Biologia, Depaitamenio de.Zoologia, Brazil:*Universidatie Federal do Rio de Janeire: Museu

Nacional, Departamento dé Invertebrados, Brazil; *Universidad Peruana Cayetano Heredia, Laboratorio de
ologia Marina, Peru; Royal Belgian Institute of Natural Sciences, Departrent of fnvertebrates, Belglum

Marine invertebrate organisms such as spohges and mollusks: represent uniqus
logical habitats that-allow certain microorganisms to thrive in their tissues as sym i
or epibionts. Microorganisms possess high genstic plasticity. that may confer an a
tive advahtage to themselves and their host. Their natural functions in the host fis
which may include-defense and protection against predators and competitors, feel
and nutrition enhancement, and regulation of growth, development.and settls

serve as ecological leads for the discovery of bioactive molecufes. Here we gre:
an overview of our studies on sponge- and mollusk-associated microorganisms:
produce bioactive compourds.

pecies of the: Clathrina “clathrus' complex has a yellow cormus formed by anasto-
osed tubes and non-organised skeleton comprising regular triactines. The actines
are-often cylindrical, undulated at their distal pait and have a rounded, blunt er sharp
" The species of this. complex (type Iocalities between brackets) are: C. clathrus
ina, Adriatic Sea). C. aurea (Arraial do Cabo, Brasil), C. chrysea(New Caledonia),
iteacticitella (Great Barrier Reef, Australia) and Ciathrina sp. 1 (Abroihos, Brasil).
ecently, specimens morphologically similar o this species camplex were collected
Iéa (Southem Perid). The aim of this study is to verify the taxonomic status of these
eruvian specimens through morphological and molecular analyses. The morpholagi-
I'analysis was-based on the observation of exiernal morphologic charactérs (calour,
fastomoses of the cormus and presence of collecting tubes) and skeletal architecture
omposition and organization). To search for significant differences.in the dimensions
f:the spicules, non-parametric tests were perfomed. The molecular analysis was,
ased on the comparisan of sequences of the DNAr ITS1-5.8S-1TS2. A phylogenstic
ge was buili using Neighbour-Joinitig arid considering Leucetta species as outgroup.
milar external morphologic features were observed in Glathring sp. (Peru)-and C.
urea. Compared to C. aurea, the-triactines of Clathrina sp. {Petu) were found to be
ightly different, with actines less cylindrical and bearing blunt tips. The Kruskal Wailis
est revealed asignificant difference (p<0.0001) in the spicule size among the species
the compléx. However, a-posteriort Dunns test revealed no significant difference
>0.05) between the spicule size of Clathrina sp (Peru) and C. aurea. The molecular
analysis revealed low levels of genetic divergences (0-0.4%) when comparing Clath-
na sp (Peru) and Clattirina-aurea. in cofitrast; high levels of genetic divergence (6%)
,Were found among Clathrina sp. (Peru) and the other species of the complex. These
résults suggest that the accepted distribution of C. aurea should be extended to Peru
ng the differences in the spicule shape should be attributed to intraspecific variation.
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Diversity of sponges in bathyal coral reefs of a subsid ogy of the sponge fauna of El Cachucho {Le Danois Bank,
car¥yon o'f)Av?les Canyonycomplex (Cantabrian Sea nta%rian Sea) the first off shore Marine Protected Area in

Spain
Cristobo J'2, Rios P!, Sanchez F?, Mufioz A%, Polonio V', Gonzalez D', P

5 i 4 1
; & 1.2 no A%, Rios P, Sanchez F3, Preciado I°, Gonzalez D
'Instituto’ Espafic! de ‘Océanografia. Cehtro Oceanografico de Giién, Spain, partaments de. Z Cristobo J'% Serra i ' ’

Antropologiar Fisica, Universidad de Alcald de Henarés, Spain; “instiluto Espanol de Oteanograf; i Dasanogréico e Gilén, Institto Espaiol e Cseanografa; Spin; ‘Depertameno do Zm);odgla
o éfic de Spain; *Grupo Mullidisciplinar de C; do (Tragsatec). Se \opolosia Fisica. Uniiersidad de Alcalé de Henares, Spain: *Cenlro Oceanogréfico de. Santander,
Gengral del Mar (SGM), Spain; “nstituto Espafol de Oceanografia, Cenitro Oceanografico de A C institute Esparicl de Oceanografia. Spain

Spain .
ponge grounds (e.g., sponge dotinated commgnities)‘ are vexamples ofv areas
ega-habitats) which are topagraphical, hydrophysical or geolog‘lcal features glpclud-
fragile 'geologic structures) known to support vulnerab1‘e specles, communmes_, or
abitats. Vulngrability includes considerations of both the likelihood that a populatlop,
riimunity, or habitat will experience substantial alteration from ;hoﬁ-term of chromc
infaunal biomass and density i canyons can be higher, lower or similar to the a stirbance, and the: length of time required to recover to its prior state, after a dis-
slope. Whather macrofauna is more abundant and diverse inside canyons dp rhance. In this way, the main objective of the ECOMARG project was the integrated
fo:some degree on the physical disttirbance regime, botiom fypes and the rate {dy-of the benthic-demersal ecosystem of the singular Asturian marginal shelf (Le
quantity of organic matter deposition. Although data on the abundance: and b anois Bank), a barely well-known area: in spite-of belonging to the Spanish EEZ
of the megabenthos in canyons are available for several sites worldwide, the nd'being subject to fishing activities. The study had a multidisciplinary strategy that
sity of the benthic assemblages is rarely documented and riot known for the-sp des the abictic scenario and the benthic and demersal communities, Several sam-
fauna of canyons. Thus, our objective in this study within the Indemares. proj 615 were used on each biclogical station in order to study the different ccmpaﬂmenFs
to quantify levels of specles richness of sponge- assemblages in the Aviles G i the benthic fauna. Epibenthos.and demersal species were studied using three dif-
A Collection of sponges was collected during Indemares-Aviles 0410 exped rent gears, a Porclipine baca trawl; a rock dredge and a beand trawl. The Ecomarg
the Spanish Institute of Oceanography in an unstudied subsidiary canyon of A \thic project has beén conducting an intensive study of the benthic fauna ofthe Le
Canyon complex (Cantabrian Sea) named Las Yerbas Canyon of 16518 m lengt ois Bank (El Cachuchg, in the Spanish fishermen terminology). In'this work more
6152 wide. The first step 1o study this area was the cartography and identificati 1500 specimens of sponges were identified-and assigned to classes Hexgchne/hda
the main geomorpholagic features of the study area. Information regarding the. fid Demospongiae (any representative of class Calcarea was coflected). Differences
phology of the seafloor of the Aviles Cariyon was obtained with a Simrad EM-30 density, species richness, and diversity among habitats were analysed, as well as
kHz) rulti-beam system on board RV Vizeonde de Eza of the SGM and the sam e relationships betwsen these ecological parameters and-depth range, siope. The
were collacted by a rack dredge between 588 and 790 m deep. Despite presen #Fect of environmental variables on sponge distribution was studied using canonical
Scleractinian corals is well known in the Biscay Bay and particulariy in the Cantal rdination.
Sea, we demonstrate in this expedition, for the first time, the existence of a cold i’
coral reef in the Spanish waters by means of a non-intrusive method based on a f
vehicle that collects continuous high definition video and periodic digital still ima
of the seabed along transects.

Submarine canyons are topographically complex seascapes, contain diverse b
types and can be:higtily unstable environments due to active mass-wasting and
sediment loads. They act as conduits for the passage of material down the con
slope, and profoundly madify the hydrodynamic regime of contiriental margins. Bet
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Redescription and ecological characterisation of Artenti
transiens Topsent 1890 collected by ROV techniques
years after original description

“Chemical profiles of Dysidea fragilis from Portugal

Cruz J'?, Costa F?, Calado G', Gaspar H??

A Lus6fona de | i e jias, Portugal; 2INETI - Instituto Nacional de
haria, Techologla e Inovagao, 1P, Portugal, *GQRB-FCUL - Centro de Quimica e Bioquimica, Facuidade
de Giéncias, Universidade dé Lisboz, Portugal

Cristobo J%, Aguilar R?, Rios P, Torriente A% Mufioz A*

Hhistitsto Espafiol de Oceanografia. Centro Oceanografico de Gijon, Spain; Departamento de: Za
ia Fisica. Universi 4 W _ o ) ) )
Aniopslogte Fi °ac§§$§frf§§§ ?‘?r:;aaltaegf ::?rae;:fiassp::érs (c;ja::;:géﬁ) S;:T: Muttdteciy onges of the genus. Dysidea (family Dysideidae, ordet chtyoz_:eraud‘a) are \A_/xc_ha.
sad in marine environments and are a rich ‘source of metabalites with promising
ivlogical activities to human health. The taxonomic ide_ntification based on mcrphq-
ogical characters of species of the genus Dysidea Is difficult due the‘plastlclty of trluew
marine protected -spaces network. This expedition-on board the ' Oceana Rang rphological characteristics. Thus, the: use of‘second.ary _metabchtes as chaml_cal
Keteh catamaran of 23.5-metres long, carried out 51 dives with a ROV {Remote: irkers may provide valuable clues for taxgnomlc classmcat_lon (1). Previous studle_s
ated Vehicle) counted more than 88 effective filmed hours: The ROV employe: Dysidea fragifis (Montagu; 1818) from: different geogfaphm areas shovyed that this
Phamtom HD 2+2 of Deep Ocean Engineering providing a digital camera of 750 cies has markedgecgraphic variation on the metabolic pattgrns. whllch include ses-
lution lines. In ten different places in Galicia and Asturias was registered a spong terpenes, sesterpenes, polyhydroxyla{eq ster.ols,_ polybromlnatved diphenyl ethers,
a-characteristic habitus namied in the expedition “mushroom sponge”. This spi efopiperazines and azacyclo propena lipid derivatives (2). In thl; work we analyzed
was found at different depths {sometimes in high densities) but preferably mori s chemical profile (by TLC, NMR, GC, andAHPLC) t?fsevera_l organiciextracts of differ-
50m. To identify and study it, a special dive with ROV and divers were prepared specimens of Dysidea fragilis collected in tw_o r{lfferent sites alohg ?he Portuguese
lect samples and analyze the specimens. As result of these dives, 10 specimens ast, Setlbal and Ria Formosa, in orQerto verify if there are m_etabolltes that.can be
collected in the Somos Liungo area in the west of Pefias Cape (Asturias) at 48 ed-as chemicat makers of this species from th'gse geographic aregs. The results
deep. The specimens belong to- Artemisina transiens Topsent 1890 species, a glob howed that the ctiemical profiles of Dysidea fraglll§ samples were sxmllar; all samples
pedunculate sponge with.apical oscules and even stirface, The species is know: & characterized by the presence of the same mxxture of furanosesqu@erpenes put
from the North West coast of Spain, and its status was questionable. in fact, thej different quantiti Nakafurane-9, a know anti-feedant furanqsesqunergeng first
only two records of this species-after original descriptions. The genus Arterrisin lated from a pacific Dysidea fragifis specimen (.3), was the main metgbohte in'the
erected by Vosmaer (1885) for the type species Artemisina suberitoides. The miples collected in Ria Formosa, whereas an umdenhflgd furanosesquﬁerpe@ was
has no rea) distinctive features, although it differs from ether Microcionidge in la he:main metabolite of Dysidea fragilis samples fromy Setabal. We are currently in the
a distinclive choanosomal skeleton or definite sponging fibres, lacking echinating cess of isclation.of this high instable compound.
ules and having a nearly radial ectosonal skeleton. For these reasons in this work Wé'are deeply grateful to FCT (VERMEJ ~PTDC/MAR/65854/2006) for financial support.
redescribe the species Using modern tachniques Tike Scannifng Electron Microscopg 1') Carballo JL, Zubia E.. Ontega MJ, Biochei. Syst. Ecol 2006, 498-508. (2) YU ZG, BI KS, Guo YW,
the skeleton siudy and also provide many ecological data to-gharacterize the h Mollo E ang Cimirio G, J. Asian Nat. Prod. Res. 2006, 8 (5),467-470. (3} Schulte G, Scheuer PJ, McConnefl
The morphology of the sgafloor of the Somos Llungo area was obtained with a & . Hely. Chem -Acta 1980, 63; 2159-216.
EM-300 (30 kHz) muiti-béam system on board RV Vizconde de Eza of the SGM

In July 2008, Oceana Europe organized & cruise: in Galicia and Cantabrian
with the aim of to investigate about ecological significant areas to the amplificatl
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,it:ochondrial and nuclear gene sequences show conflicting
tterns of divergence among putative cryptic species in the
‘ marine sponge Callyspongia vaginalis

Acanthostylotella, the forgotten genus. Affinities of the fam|

Agelasidae (Porifera, Demospongiae, Agelasida): Chemi
molecular and morphological evidence

DeBiasse M, Hellberg M

Department of Biological Sciences. Louistana State University, USA

de Voogd N, Erpenbeck D? Hoogper J?, van Soest R*

iNethérlands Centre for Biodiversity, Naturalist, TheNetherlands; “Department of Earth- and Environin
Sciences, Ludwig-Maximilians-University; Germany; “Queensland Museum; Brisbane, Austraia; *Zogl
Museum Arhsterdam, University.of Amsterdarm, The :

ryptic species are fikely prevalent in the Porifera due. to their simple, plastic merpho-
gical characters. DNA sequence data from the mitochondrial cytochrome oxidase |
0l} gene of the coral reef sponge Callyspongia vaginalis sampled from seven Flo-
n Iocations, reveated three divergent mitoghondrial haplotypes. These haplotypes
separated by an average of 12 mutational steps and have an average genetic
ncorrected p) distance of 2.2%. The ability to draw phylogedgraphic inferences from
Ql:may be limited due to the slow nucleotide substitution rates of poriferan mitochon-
ial genes. We. collected additional sequence data from the nuclear gene elongation
clor-18#945; to test whether the three haplotype lineages from Florida are cryptic
secies and for phylogeographic concordance with the: previous results from.COl. In
rirast to the results from the GOI data, data from the nuclear gene revealed exten-
ve dllele sharing among the three mitochondrial clades. Resuls from a parametric
tstrap analysis allowed us 1o réject the hypothesis that the same neutral demo-
hic.process could produce the conflicting patterns observed in the miteChondrial
hd nuclear DNA datasets. These discordant paiterns may be the résult of hon-neu-.
forces preventing intragression of genetically divergent mitochoridrial haplotypes
ng individuals of the same species. Sequence data from additional nuclear mark-
as well as broader geographic.sampling, will allow us to further investigate the
eérality of the Floridian pattern at a Caribbean-wide scale.

Recently a few specimens were coliected in shallow waters of Indonesia and
with an odd combination of characters, namely a regular reticulate skeleton w
culiar apically 'spined styles. Although, the specimens. were first identified with
Systema Porifera as Amphinoimia Hooper, 1991 (Raspailiidae, Poeciloscierida), ¢
axamination of the literature revealed the genus, Acanthostyiofella Burton & Rao; 19
(Halichondriidae, Halichondrida). This mono-specific, poorly known genus, w
typelocality in indonesia (Stylotella cornuta {Topsent, 1897)), had evidently bee
looked in the recent classification of sponges. In this paper we re-evaluate this i
and its. position within the Demespongiae, based on marphological, chemical an:
fecular evidénce. Morphological ‘analyses revealed that all examined specim:
Amphinomia. and Acanthosiylotefla share the regular reticulate skeleton corel
styles which may be smooth, apically and/or basally spined. (n addition, all spe
possess coring acanthostyles and/or verticillated styles, although the number
spicule type varies within species. The genus Amphinomia clearly revealed the
set-of morphalogically similar characteristics and this taxon:is thought to be-a:ji
synonym .of Acanthostylotelfa; we-therefore synonymise Amphinomia with Acar
stylotélla: Sponges of the genus Agefas are chemically unique due to their conte
brominated pyrrole alkaloids as well as fumerous other metabolites that have
isolated and identified from Agefas spp. Chemical evidénce showed that bromin:
pyriole alkaloids were isolated from various Acanthostylotelie.spp and Amphin
sulphurea, suggesting the affinities to the Agelasida. In addition, molecular anal
revealed that Acanthostyfotelia clearly clusters together with Amphinomia insid
Agelasida clade, and more distantly from Raspailiidae and Halichondrida. Thus,
on morphological, chermical and molecular evidence, we reassign the genus Aca
stylotella within the family Agelasidae (Agelasida). We therefore propose to amen
definition of both the order Agelasida-and farriily Agelasidae.
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Biodiversity of Porifera in the greater Caribbean—Statu
emerging patterns ;

Diaz C', Van Soest R?, Ritzler K3, Castro E*

"Museo Marino de Margarita, Venezuéld; *National Centre for Biodiversity ~ Zoological Mus

Amsferdam, the Nethierlands; *National Museum of Natural History, Smithsonian ingtitution, USA
de Ecolagia, instituto dein i ientific Venezuela

1ast

The general perception of the greatér Caribbean sponge diversity s that it isu
distributed, but there is no dogumentation of regional distribution patterns. Th
was assessed using previous reports of speciés in the region, geographic affilia
and taxonomic analysis. A master list of species was gathered frofri recent fa
surveys, taxonomic revisions, and grey literature, Validity of species and theirclz
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as Del Toro, Panama: A Caribbean hotspot for Potiferan

fauna

Diaz C', Thacker R?

"Musec Marine de Margarita, Veneziiela, *University of Alabama at Birmiingham; USA

published survey of sponge biodiversity from Bocss del Toro, Pariama (Diaz,

05) revealed a total of 123 species from mangrove and reef habitats.after exploring
norkeling a very small area in the région (12 sites within a tadius 10 Km explored
ne days), This survey added approxitately sixty species to a previously known 63
srted from an extensive. evaluation of coral reef faupa (Guzman 2003). The Jarge
ssentation of Porifera biadiversity found in Bocas del Toro (123 from a total of

cation was checked against the World Porifera Database. The information wa spedies reported from Panama) suggests that the: region is a possible hotspot for
ered in'a species-by-country matrix, with values of presence/absence, This mat arine biodiversity. In the past four years three specialized courses (Taxonomy and

analyzed with the biodiversity index Average Taxenomic Distinctness (AVTD)toe
ate regional and local diversity (for-each country), and with cluster analysis (bas ifera
Serensen’s coefficient and taxonomic dissimilarities) to identify similar faunas 0m
region. The AvTD is a measure of the average degree to which individuals in site

logy

of Caribbean Sponges; 2005, 2006, 2007) and an expedition as part of the
Tree of Life Project (August, 2009) allowed us to further explore the shaliow
depth) waters of the region; adding a survey of sub-rubble communities at
(STRI Point), and five previously unexplored sites (Buoy 19, Sponge Gar-

semblage {or list, in this case) are related to each cther, based on a taxonomic Outer Hospital Point, Wild Cane Gay; and Long:Bay Point). These surveys have
chy; hence, a list of closely related species must be regarded as less biodiverse dily added approximately 100 different species to'the known Panamanian sponge

a list of the same number of more distantly related species, This index was used
the null hypothesis that the AvTD for a particular country is within the expected

considering the richniess and the pool of species in the region {Taxonomic disting
Test'or TAXDTEST). As a resuit, a total of 760 species Belonginig to the three sp
classes, Demospongiae, Calcarea, and Hexactinellida, are listed. The best-repre
ed group in the region is the Demospongfae, with 700 nominal species names.
Calcarea (33 species) is reported from most Caribbean sites with very low dive
(1-5 species per site). Hexactinellida (27 species)-can be considéred “uriknown?:
most species were reported with. poor documentation and from only one or two
tions. In any-case, the number of sponge species reported for each country is b
variable (from 58 to 256), probably becalise of different sampling efforts. Noneth
and gonsidering only Demaspongiae, at least 11 cotintries appear to be “even|
amined", since more than 100 species have been reportéd from each. Still, all of
have values of AvTD significantly below the expected (TAXDTEST, 1000 simula
p<0.05). On the other hand, the cluster analysis reveals five groups: 1, Verez
Panam3, Belize and Colombia; 2, Cuba, Bahamas and Jamaica; 3, Bonaire an
ragao; 4, Florida and Gulf of México; 5, Dominican Republic and Cayman sl
alt having levels of similarities in species shared ranging 40-70%, The remainiri
countries do not fit any group, probably because they are really different (deep-
material -from Barbados), distant (Bermuda), of poorly studied (Puerto Rico,
Islands, and Costa Rica). These results indicate that the high sponge-diversity i
region is due to a sum of endemic faunas sub-regionally distributed. it is eviden
the exploration of less known habilats and unsurveyed countries is still necessary

proper understanding of sponge biediversity in the Caribbean. Concerted internatio
efforts to train'and promote experts in the classes Calcarea and Hexacfinellida are

crucial to thiseffort.

Atecent revision of Tetractinellida from the region added five species, with two
wly described ories (Cardenas et al. 2009). Here, we present 50 species previously
riown for Panama and' describe five species belonging to the genera Topsentia,
hria,
low areas previously studied, and adding a few new sites within a 20 kmrange, we
eincreased the known sponge biodiversity of the region to more than 200 species.
milarity analysis of species composition arong the three habitats surveyed reveals
istinct affinities of mangrove, open reef and sub-rubble communitigs. it is expected
@t further exploration of sub-rubble habitats, deeper reef areas, ‘and other sites of
& fegion (i.e. the Principe Valiente region) will discover even more rare and unde-
et species. This large concentration of sponge’ biodiversity ‘within such a small
ographic area supports the status of Bocas del Toro as a hotspot Caribbean marine
iodiversity, with important implications for conservation ecology in this region.

Aplysina, and Xestospongia. As a result of further investigating the same
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P(odycts ﬁesearcn, USA; *Department of Biclogical Sciences, university of Alabamd, USA; 50

of USA; SUniversity of New Hampshire, Department o
Cellylar-and Biomedical Sgiences, USA

As par}_of the NOAA Ocean Exploration Project: “Cayman Islands Twilight Zon
gxpegiltlons to Little Cayman islands were carried out during 2007 and 200
fidisciplinary team explored marine communities from shallow resfs 'to 300
(mesophotic) using SCUBA, Nitrox and niixed gases diving technologies. The
covered shaliow fringing and patch reefs near shore to sheer walls with ove
and small caves. 144 samplés'were collected, representing 110 species; of.
sponges belonging to the classes Demospongiae and Calcarea (2 species,
the. ﬁr_st comprehensive survey of marine Porifera from the Cayman Island
The diversity encountered was represented by approximately 38 genera from:2)
lies, and 14 orders of Demospongiae, and included 2 genera from 2 familiés
orde(s of Calcarea. In the shallow reefs, the Demospongiae orders Agelasida

sclen_da, Verongida and Poecilosclerida exhibited the greatest diversily, comp'r i
classical signatire of reef families such as Callyspongiidae, Niphatida;a. Petros
(H»aplo;clerida), Apysinidae (Verongida), Mycalidas, Microcidonidae (Posciloséls
Clionaidag (Hadremerida) and Agslasiidae (Agelasida). Half of the species inf
Mesgphotic depths were restricted to those depths. Ten species restricted to
photic depthvsjare considered undescribed and are presented heére. They belong
genera: Ircinta, Aplysina, Topsentia, Jaspis, Spirastrelia, Prosubefites, Xestosp
Forcepie, and Theonella, and are currently being described. :
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nt-advancerrients on the knowledge of marine sponge
biodiversity from Venezuela

Pauls §', Amaro M?, Hernandez I, Perez A®, Alvizu A4 Nufiez M,
Romero M*, Villamizar E*, Castro E*
o Marino de Margarita, Nuéva Esparla, Venezuela; *Universidad Genlral de.Venezuela. Inslituto
logia. Tropical, Caracas, Venezuela; *Universidad de Orients, Cumana, Venezusla: ‘Universidad
Solivar, Caracas, ; Anstituto de igaciones Cignitificas, Centro de Ecologia, Caracas:
Veneziigla.

ent advancement on our knowledge.of marine sponge biodiversity in Venezuela is
presented. Studies carried out since 2003, mostly kept as grey literature {agehcy
s, undergradudte and.graduate thesis, etc), have doubled the number of species
ed from continental and islands territories in Venezuela (from 76 to 150 species).
mprovement in sponge Biodiversity knowledge is the resuit of the development
cational workshops (2003, 2009), and few explorations carried out locally by
archers and/ or students from public Universities (Universidad Central de Ven-
a, Universidad de Oriente, Universidad de Carabobo, and Universidad Simén
o). private institutions (Fundacién los Rogues, Museo Marino de Margarita) or
instances projects supported by conservation or research agencies ( Institute
ezolano de Investigaciones cientificas de Venezuela, Conservation international).
updated list of the spange species and their distribution within the country is here

esanted, and local and regional geographic affinities are discussed. Sponge surveys

Regues Natignal Park, Cubagua Island. La Restinga National Park, Isla.Larga,
Tortuga ‘and the continental stiores of La Guaira are responsible for most of the
ons to the sponge fauna, We estimate that we have only recorded a third of the
ntial numbeér of species fram shallow marine ecosystems in the.country, consider-
{hat the current sponge bicdiversity in ttie Caribbean is between 600-700 species
iaz et al. this book) with a local maximuri number of species reported from Cuba
pproximately 250 species, Critical aspects o increase the knowledge and to pre-
fve the biological integrity of this group are discussed. Funding support to national

Searchers is essential to allow the evaluation of uneéxplored regions, environments
Jeepar areas), and to support the:description of new species o science; and continug
duication on Sporige taxonomy. A National effort and official governmental supportare

quired to establish and maintain a reference collection of species from the country.
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H ; h YOS a, €| cular phylogeny of glass sponges (Porifera
inhabitants of a traditional gSh"'lg community at Cam actinellida nereased taxon sampling and inclusion of a

Bay, Bahia State, Brazil. mitochondrial protein-coding gene

Docio L?, Costa Neto EMZ, Pinheiro U?

U i Federal de n - Brazil; *Uni I Estadual de Feira de Santan;
Universidade Estadual de Santa Cruz, Brazli :

Dohrmann M', Haen K2, Lavrov D?, Wirheide G'
1LMU, Minchen, Germany; dowa State Univérsity, USA

pite their eclogical, evolutionary; and geclogical significance, hexactinellids {(glass
nges) are still ‘one of the most understudied groups of sponges. Molecular ap-
hes to recanstructing their phylageny have only recéntly been applied, and were
sively based on ribosomal RNA genes (rDNA). Although the rDNA phylogeny ap-
. g rs reliable as it agrees well with morphology-based systems, it has not been tested
iig?;i;:?g{; g? :x‘ge;?xig;\';gj;g fgf/insaor[fgis L;E;L?C?r:lj]quets gf sthnogr: far.with protein-coding-gene sequences, Also, taxon sampling for certain groups is
women whose ages rariged from eighteen to ssvem Dﬁv o EISdUS'% bath m poor, hampering insights into theirevolutionary history. Here, we have included
were identified based on their consalidated ethnobic{lo ?yle:’S 0] . Six. key-lnf_ Lither species in molecular phylogenetic analyses of Hexactinellida, especially im-
sponges. The results show that different types of seaglsca nowledge regardj ving taxon - sampling of the dictyonal, sceptrule-bearing sponges (Sceplru!ophora),
nized as like-plaits organisms. Although there is.a riChpglnges_tar‘e culturally Also established an ~1.3 kb region of the mitochondrial cytochrome ¢ oxidase
them receive loal namos and ehnosemantio enahe IVSI'rSfIy in ‘species; unit-| {CO1) gene as an additional phylogenetic marker: Single-gene trees from
as well a8 ofher marine organisms from o “y S Were pel ormeclL Seasp nucleotide and amino acid COI alignments were fargely congruent with the rDNA
egory ‘Lime’, and then the ethnotaxom ] erlen xa, are.all included in the sth ylogeny, but suffered from poor bootstrap support for-many nodes. However, inclu-
sthnobielogical rank is equal fo the Lir;gr;ffm ?g\%’f':zclyd?nha? bBeerll_ Propose! nof the COl pariition improved resolution of ihe combined-analysis phylogeny. Our
folk bislogy classification, which, by fis furn, is inserted in gUo_ erl Igs princi ults confirm moriophyly of clavule-bearing farreids (Farreidae) with a typical farreid
fabeled @ ‘Plant, Since ’there ayre earce éoientiﬁc o de nique Beginnet. tyonal framework.. I contrast, a. close relationship of Sarostegia‘ to this _clade is
the region of Camamu Bay (ust Craniols euimure PeiXishgegn sea&sl?_c])qge slected:; instead, our results are consistent with an earlie classiﬁcanqn qf this genus
is formally known in this tocality), folk wisdom on them mi ht holsmf & Hajdu Eurefidae, We aiso found further support for monophyly of Tretodictyidae arid re-
strategies regarding the invemor‘y of local biodiversit andlg elp to indicate racal paraphyly of Aphrocallistes and Heterochone (Aphrocallistidae). Among Lys-
practices and management of local resources Y more sustainable Ginosida, our results suggest non-monophyly of Lanuginellinas (Rossellidae) and

: glect the previously proposed affinity of Clathrochone clathroclada (incértae sedis) to

elicopsacidae.

The sponges have been known and used since-antiquity, however, systemati
ies on folk perception, classificatior, and use of these marine invertebrates:
very rare.and inexistent in Brazil. This study was carried out in the fishing com
known as llha do Gontrato, which is focated at Camamu Bay, Bahia State, Bi
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ping impacts of disease on sponge communities using

Feeding in the calcareous sponge Leuconia Jjohnstoni
: eographic Information Systems (GIS)

871: trophic role of bacteria.

Domart-Coulon I', Quévrain E2, Bourguet-Kondracki Mz, Méziane T isson G, Gochfeld D2, Momm He, Slattery M'?, Olson J¢, Thacker R®

s ' o
A":E:::f:es'“atu'\f’\l:l izHézeO\;N:i‘(Lgﬂ!}:.sl;s{boratmre ds Biologie des Organismes el des Ecgs: timental Toxicology Research Program, University of Mississippi, USA; “National Center for
fAgu " ; NHN-CNRS | De-tJ:dMaCt,atFragce:M?Museum‘National d'Histoirs ;N 8l Products Research, University of Mississippi, USA; D of Phari University of
Fr%nclgﬂ es Micro-organismes; FRE 3206 CNRS: issippi, LISA; *Department of Biological Sciences, University of Alabama, USA; "University of Alabama
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Ih orc}er to study bacteral associations of calcareous sponges we investigat
contribution of bacteria to the sponge diet in the temperats sponge Lsuconfajoh
Carter 1871 (Calcaronea, Baeriida) collected off Conlcarneau (Brittany, Frange!
ulfrastructure of the sponge aquiferous. system was obsérved via scahning el
microscopy of cryofractured fragments revealing the léucon organization of cana
extraceliular bacteria in the choanogcyte'chambers arid the mesohy!. Filtration's
cy and bacterial uptake by the sponge were measured during aquarium experi
and compared for a strain of Vibrio splendidus, which are abundant coastal plani
bacteria in the North Atlantic, and a strain of Baciflus sp. isolated from the Spy
Results show a similar filtration activity ranging from 5 to 16 mLicm¥/h, and sug
selective feeding on small-sized Vibrio (1 ym) rather than Bacillus (2 p\% rods) ba
as shovyn by higher values of retention rates respectively 70-75% for Vibrio ani
for Bacillus . There was no indugtion of antimicrobial activity in sponges expg:
the'se bacteria; and the structure of the aquiferous system was maintained fung
wmcr? indicates that these microorganisms were not killed by production of foxi
tabolites but wére rather ingested by the sponge: Bacterial fatty acids were us
markers of trophic association, via characterization of their contribution to the s
fatty acid profile. Seasonal fluctuations of the proportions of bacterial marke:
branched fatty acids 15:0 iso, 17:0'is0,15:0-anteiso and17:0 anteiso; were eval
over four successive years and linked to the annual cycle of somatic growth. Ry
|r3d|cate thatin spring and in summer the sponge: growth is strongly based.on 'ba
btcvmass. Lower levels: of these bacterial markers were detected throughout the:
which suggests the persistence of an association between the spongé-host an
_small bacterial compartment. Its diversity, structure and role for the sponge are ¢
investigated as part of other ongoing research projects.

iversity of species on corai reefs, combined with competition forlimited resources,
ably leads to complex community structure due to interactions between organ-
s As a result, uniderstanding coral reefs at a community level is difficult, especially
regard to quantifying organisms in-a spatial context without oversimplifying com-
nity inter-relationships. ‘Since some of the most abundant members of coral reef
munities are sponges, we propose & method for studying sponge communities
e potential transmission of disease on Carlbbean reefs using Geographic Infor-
jon Systems (GIS), Aplysina cauliformis is an abundant and important member of
ponge communily in the Exuma Cays, Bahamas. This species is susceptible to
lysina Red Band Syndrome {ARBS}, which results in a leson, followed by tissue
rosis. Our goal was to identify patterns of distribution of healthy and diseased A.
formis, in ‘order to test hypotheses regarding the transmission of ARBS among A.
fiformis and the ability to predict patterns .of progression of the disease through a
ponge population. Using GIS techniques; we mapped sponge commurities in their
atial context, with respect to each other and to other sessile organisms on the reef.
then used GIS tools to conduct spatial analyses that are moré complex than-could
therwise be undertaken. Reef communities were mapped using photographic imag-
Each photograph encompassed an arga.of 1 m* and the individual photographs
re combined into a photo-mosaic representing the entire community. Using data col-
ed’in the field, attributes such as size and health staius of individual sponges were
ssigned to each sponge featured in the dataset. Using basic mapping principles and
31§ sofiware tools, we measured spatial dependéncies, regressions and interactions
his community for these characteristics. By mapping the distribution of individual
cauliformis infected with ARBS, we found that diseased sponges occur in clumped
istributions, supporting our experimental data that. ARBS is a contagious- disease,
argely transmitted by.contact with infected individuals. Diseased sponges were nearly
twice as large as healthy sponges, although there was: no significant correlation be-
ween individual sponge size and number of ARBS lesions. The continued use of GIS
echniques will enable us to conduct simulations and model the effects of changing
arlables within commuriities, and'to predict the spread of diseases on reefs, greatly
noreasing our ungerstanding of community-level interactions on coral reefs.
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iue form of silica within skeletal fibres of Verongida

Isolation and identification of chitin from Vauxia gracil
sponges

fossil sponge
Ehrlich H', Bazhenov V2, Kurek D*
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Ehrlich H', Kurek D% Hunoldt ', Simon P2, Sivkov V*, Tsurkan. M5, B
Pisera A7, Rigby J.K?
‘Institute of Bioanalytical Ghemistry, Dresden University of Technology, Germany; “Cefitre "Sioen;
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obilogy, Polish Academy of Scierices. Poland; Muséum of Paleontology, Brigham Young.U pong§s. ere are over asic types of megasclere an ypes of microsclere
ported in Demospongiag, 20 basic types of megasclere, and 24 types of microsclere
exactinellida, besides -a Jong list of variations of the basic types. The formation
ternplating of silica has also been studied in spicules of hexactineliids and demo-
nges. However, despite the recognition of 8i in the outer compact layers of fibres
veronigid sponge Aplysinia aerophoba, determingd using X-ray micreanalysis by X:
on previously, the synthesis.of siliceous structures in Verongida has not been de-
bed up today. In other keratose demosponges, incorporated sediment and other
ign particles are-the main source of inorganic skeletal material in spongin fibres.
ever, Veronongida species possess a skeleton without spicules or foreign detritus.
eover, one.of the criteria that differentiate the orders Verongida and Dictyoceratida
& presence of foreign particles only in the latter. Any silica present in verongid
es must be synthesized by the spongs. To elucidate the nature of the stable fibre
omponents under acid dissolution, we demineralized fibres of investigated verongids
reatment with HCI. Fibre skeletons were washed three tines in distilled water; cut
{0 2%2.5 cm? pleces, and placed in & 10 ml glass vessel containing 8-ml of 3 M HC!
otution. The vessel was covered to restrict evaporation and placed uhder thermostatic
nditions (37 °C) with gentle agitation for 7 days. Iminersion in HCI did not lead to
n-immiediate 16ss of brown pigments fram the fibres, The fibres became white and
agile only after's days of incubation in HCI. The white material obtained after acidic
eatment of the sponge samples was washed with distilled water five times and fi-
ally dialyzed against deionized water. The'treatment of native sponge fibres with 3M
CL solutions resulted in dissolution of thé acid-scluble. calcium -carbonate mineral
omponent. This yielded a perforated. fibre sutface. Their structure is visible in light,
liorescence as well as scanning electron microscopy. In this study we will report
bout unique aspiculated silica-chitin-based layered structures within skeletal fibres of
grongida sponges. Silicon concentrations were determined after alkai dissolution of
olated layers by the silicomolybdate method to-be.about 100-150 g of Si per mg of
ried skeletal fibre. Possible implications of this discovery for systematic and phylog-
ny of Verongida sponges will be discussed. -

The Vauxiidae are amorg the best known taxa in the middle Cambrian from t!
gess Shale, although their interpretation is controversial, These sponges ext
apparently reticulate, fibrous skeleton. Asstiming'an aspicular organic skeleton
(1986) suggested an affiliation with the' modern ‘Keratosa’. Alttiough this view;
been widely adopted, their nature and relationships have not been fully resoly c
cent work has shown the occurrence of chitin within fibrous skeletons of recen
tose” Verongida. Given the reasonable stability of chitin. under geolagical con
these discoveries stimulated our attempts to locate this structural biopolymer i
sponges. The object of the current study was to-testthe hypothesis that chitin w:
essential skeletal component of early sponges assighed to Verongida. Vauxia
lenta (Walcott, 1920) is common in the Middle Cambrian of the Burgess Shale (B
Columpia, Canada). We have studied Burgess Shale Vauxia samples becaus
exceptional preservation of the fossils. The fossilized miaterial consists of bro
anastomozing fibers {(diameter ~100 um) in an arrangement typical of Vauxi
results of the structural and specroscopical analyses performed using NEXAF:!
a_nd CFW staining, and electron diffraction agreed that the demineralized fibrous
rial isolated from fossilized V. gracilenta consists. of alpha-chitin, Chitinase dige
experiments again confirmed the chitinuous nature of the isolated V. gracilenta fi
Additionally, resuits obtained using HPLC, HPSEC, HPCE and ESI-MS clearly ind
that the sample. contains a species, which is highly similar in its properties to D,
cosarminie. Our results confirm that Vauxia is a “keratose” demosponge. The Vauy|
are therefore likely to be the most basal definitive demosponge group known, de
the abundance of protomonaxonid “demesponges’ in the Cambrian fossil recé)rd.
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Temperature effects in reproduction of the Mediterra
Porifera
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Potential effects of glabal ehange act fram the physiological level to the communi
can lead to diversity loss and affect ecosystem functioning. Baselines on reprod
cycles of marinie invertebrates are needed to betier assess the possible effect:
environmental changes at the popuiation level. Sponges represent one of the
ubiguitous groups of metazoans within benthic communities. Consequently, the
ganisms havé a special set of adaptations, including jife and reproduction strat
With ‘the programme PHENOMED “Climate change, phenology and reprod
Mediterranean sponges as models”, we revisited the successive réproductive’pi
of some Mediterranean sponges (Demaspongiae, Homoscleromorpha and He
nellida) with distinct reproductive strategies and sensitivity to envirpnmental cha
Samples of each species were coliected mmonthly ever several years in a site’
NW Mediterranean equipped with a permanent termperature. recorder. In spite’
ferent reproductive cycles, all investigated species exhibited responses to chal
seawater temperatiire. It is too early to predict potential effects of the global wa)
6n Mediterranean populations, but these first findings fully justify the monitoting
cycles and reproductive effort of benthic.organisms:

nsposable elements play a vital role in genome evolution and may have been im-
ant for the formation of the early mietazoan gendrie, but only little is known about
ansposons at this interface between unicelhlar opisthokonts and Metazoa. Here we
ort on the detection of the first miniature transposable elements (MITEs, Queent
Queen2) in sponges. Queen1 and Queen2 derive from two navel Tet/mariner
£ families and aré present in more.than 6,000 resp. 7,000 copies in the Amphime-
queenslandica gendme,
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Assessing diversity and evolution of Lake Tanganyi

Evolution, distribution and chemotaxonomy of Dysideidae
sponges using DNA barcoding

with anti-plasmodial metabolites
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The diversity, systematics.and ecology of sessile invertebrates in andient Jakes, paj
ularly sponges (Forifera), are poorly understood despite their likely pivetal ecologi
function as filter feeders. Since these animals require careful hand collection und
ter, -are often delicate to transport, and are perceived by some to be less charisi
than, for example, cichlid fish, there has been & dearth of work on sponges. Thi
compounided by challenges in fresh water 'spongé taxonomy for the non-expert:
to the depauperate suite of diagnostic morphological characters. We have sough
redrass this by'a series of underwater surveys of sponge accurrence in the Kigomia
gion of Lake Tanganyika, coupled with collections for systematic study. We used

pass morphological approach to.categorize morphospecies and worked to link this’
the established taxonomy. However, a means of molecular identification such asDi
barcodes will accelerate the process of unambiguous species identification and
veal oryptic species: Here, we present preliminary results on molecular barcoding
proaches on freshwater sponges of Lake Tanganyika, which provides first insight
linedge diversity and morphological plasticity of this: graup. This is part of the Spong
Barcoding Project (www.spongebarcoeding.org), which is the first worldwide barco
ing project on any non-bilaterian taxa, and covers the complete taxonomic rafig:
Porifera. We also demonstrate that the barcoding approach not only facilitates:
assessment of biodiversity; but also sheds light en-evolution and rédiation of sessi
invertebrates in Lake Tanganyika.

Sponges of the family Dysideidae. (Dictyoceratida) are renowned for their- diversity
of secondary metabolites. -Recent biochemical profiling revealed an anti-plasmodial
activity in Dysideidae of the Pacific, particularly in Lamellodysidea. Here we present
a-comparative chemotaxonomic and molecular analysis of selected Dysideidae from
he Pacific and the Indian Ocean (New Caledonia, Great Barrier Reef, Fiji, Solomon

slands, Mayotte, Guam, Palau) based on the internal transcribed ribosamal spacer
/ ITS). We.aim to gain. insight into the phylogenetic relationships between the bicactive
t:(and other) species in order to attempt:a reconstruction of the anti-plasmodial metabo-
lite biosynthesis evolution.
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Progress and workflow of the Sponge Barcoding Proje UMTs in the demosponge genome reveal conserved

. transposition mechanisms in metazoans
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The Sponge Barcoding Project (www.spongebarcoding.org) is the first. world
Austratia

barcpding project on any non-bilaterian taxon, and aims to cover the. complete tak
nomic range of Porifera. The Sponge Barcoding Database is the prime access o]
for DNA signature sequences together with information on conventional morphela
taxonomic characters of sponges. This unique combination of sponge-specifi

ventiohal taxonomic information and their DNA signature sequences is crucial for
use on sponges and the distinguishing feature to all other DNA databases, In its
phase, the Sponge Barcoding Project currently constiucts its backbone framew
of DNA signature sequences primarily from specimens of the Quaensiand MUS
(Brisbane, Australia), which hosts the largest sponge collection of the Southern K
sphere. We present our DNA extraction-, PCR-, sequenging-, and data analysis p
line for sponges .as developed by our lab and report on the current status, prog
and taxonomic coverage of the Sponge Barcoding Project.

We provide evidence for mitochondrial genetic material being transposed to the hucle-
Us {NUMTSs) in sponges. In the Amphimedon queenslandica nuclear genome NUMTs
répresent nealy all regions of the mitochondrial genome. As previously observed in eu-
metazoans, sponge NUMTS are small and do hot encode functional protein or RNAs.
They appear to be transposed via a DNA intermediate but are inserted into nuclear
regions of high gene density. This is in contrast to- dbservations in bilaterians, where
NUMTs are typically in areas of few genes. We irifer from the shared characteristics
f sponge ‘and bilaterian NUMTSs, the. last-common ancestor 1o all extant metazoans
sed DNA-based mechanisms to: transpose miDNA fragments into the nuclear ge-
fiome. Thase processes may have contributed to the initial compression of the crown
metazoarn mitockondrial genome, although itis unclear the role they have played in the
differential evolution of the genome in sponge and eumetazoan lineages.

188 189




VIl WORLD
GIRONA

SONFERENGE 2010
A new Symbiodinium sg._ lineage in Atlanto-Mediterran axonomic revision and phglogeny of Crambe Vosmaer; 1880
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onges belonging to. Crambe and Monanchora have a global distribution and con-
tute an important source of guanidine polycyclic alkaloids with antibacterial, anti-
fooplasic and antiviral activities. These genera are currently defined according to an
istotelian rationale, where Crambe is characterized by the presence of desmas and
- 3 onanchora by the lack of these microscleres. Their strong cherical similarity brings
aCTI\{Ity, Althou_gh exce'lvanng sponges are important.structure builders in coral em even closer. Qur objectives were to revise the taxonomy, re-describe known spe-
studies on their association with dinoflageliates aré scarce and recent. In thiis- ¢o| s, describe hew species. and reconstruct the phylogeny of Crambe and Monangho-
2 PCR based strategy was applied to detect and identify zooxantheliae asscciated ra; in order to verify their moriophyly. Approximately 200 specimens were examined,
these sponges. Specimens of Cliona viridis (Schmidt, 1862) were collected by $6 cluding type-andfor additional material of both genera, originating frem important
diving from multiple sites in the Porttiguese archipelagos of Azores and Madeir: tollections’ around.thie world. Collection and in situ photos were made by several re-
along the coast of Blanes (Spain), between 2005 and 2006. Using a newly desi archers along:the Brazilian coast, in the Caribbean, and in the south-easterri Pacific.
dinoflageliate-specific primer (Dino18SF) and = sukaryotic univer gl 1ewly design The phylogeny of Crambe and Monanchora was reconstructed using Discorhabdella
amplifiec and sequenced a 500 bp fiagment of ih i/TS 5 sal primer (NLg pp. (Crambeidae} as outgroup, Phylogenetic analyses resulted initially.in 3894 most
quences obtained are highty homolo 0?1 o tﬁ +285 "DNAD region. The arsimonious trees (mpts) with 85 steps, reduced to 15 mpts with 18.6 steps (Con-
show low identity when compared ,”? 5 among them. (around 98% homology, stency index = 0.6226) after successively weighting characters. The Strict.consen-
Banig: Mai ! ! P Wlo sequences available in pubfic databases (Ge sus revealed a monophyletic Menanchora, characterized by the loss of desmas, with

ank). Maximum identity (a_round 86%) was-abserved with potentially free-living Sy Crambe paraphyletic o Monanchora. Hence, in a morphologic phylogenetic perspec-
b/odm/um Spp. sequences isolated from Japanese coral reef sand. Since few stud ive, Monanchora should be abandoned, wiih its species transferred to Crambe, the
on associated zooxanthellae have focused on the eastern Alantic, these results P

I\‘Agrrne sponges in the Clionaidae family.are cryptic-species known for their borin
flw!y. Some 9f the most competitive and destriictive bioereding sponges belon
C_hona viridis complex'-and contain associated zooxanthellag. The presence of
microorganisms has shown to improve the host's growth, survival rate .and b

. sldest name. In order to follow current pragtice in Demosponge classification, we pro-
to the existence of a different lineage of Symbiodinium living in association with cli ose keeping both-genera.as subgenera of Crambe. Following is a list of the taxonom-
aid sponges inhabiting temperate waters. ic decisions taken. (1) Monanchora dianchora and M. unguiculata aré synonyms of C.
(M.) viridis. (2) Monanchara enigmatica belongs to Echinochalina (E.)..(3) Monanchora
laminachela and M. pulehra were transferred to Stelodoryx. (4) Monanchora-quadran-
guiata belongs 1o Protosuberites (Suberitidae, Hadromerida). (5) Clathria (/sociefia)
Selachia is a valid species of C. (M.). {6) Crambe-acuata comprised a complex of four
species, three of which belong to. C. (C.): C. (C.) acuata, C. {C.) chelastra (revalidated
in the present study)..C. (C.) sp. nov.; and, in part, to C. (M.} viridis. (7) Monanchora
arbuscula comprised a complex of several species, four of which belonging to C. (M.
C. (M.) arbuscufa-and three new species. (8) Monanchora clathrata ¢omprised a com-~
plex of three species, two belonging to Cranibe: C. (M.) clathrata and a new species.
(9) Monanctiora alaskensis was transféred to Amorphociada (Myxififdae), revalidated
in the present study. (10)A total of eleven new species of C. (M.) (five from the Atfantic,
six frofn the Indo-west Pacific) and one of C. (C.) (W Indian Ocean) were described.
Accordingly, 12 spécies are now recognized in C. (C.)-and 18:in C. (M.): C. (C.) acuafa
C.-(C.) amarilfa; C. (C.) chefastra; C. (C.) chifensis; C. {C.) crambe; C. (C.) erecty; C.
(C.) maldonadoi; C. {G.) camatuensis; C. (C.) panamensis, C. (C.) taitliezi;. C. (C.) tu-~
berosa; C. (C.) sp. nov.; C: (M.)arbuscita; C. (M.} clathrata; C. (M.) laevissima; G.(M.)
fipochela; C. (M.) selachia; C. (M.) stocki; C. (M.) viridis; and C. (M.}.spp. nov. 1-11.
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ovision of Israeli calcareous sponges (Porifera, Calcarea)

The UK canal system m;(?_/ have affected freshwater spo
Is using molecular.and morphological characters

tribution
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alcareous’ sponges are usually -small and inconspicuous. Hernce, they are often
eglectad by marine biologists. Little is known about the caicarecus sponges of the
aditerranean coast of Israel. The firstand only evaluation of the Israeli diversity was
onducted by Tsurnamal in 1962-1966, who recognized ten spegies in coastal waters
own to 7m depth. Since this work, the taxonomy of calcarequs sponges has Been
%tensively modified and some of the species described by Tsurnamal are no longer
alid. in-the present study, calcareous sponges were sampled from 7 different shal-
w (1-5m deep) habitats and 3 deep (30m) sites along the Israeli cost. Histological
cotions were prepared in order to analyze the organization of the skefeton. Spicule
reparations were photographed and.measured. For the reconstruction of phyloge-
tic refationships, the 18S rDNA gene and the nuclear gene cading for ALG-11 were
equenced. From the sub-tlass CalGiriea, Tsurnamal jdentified four species. Two of
em could be collectéd duting this work: Clathirina contorta, which was very abun-
ant in shaded hales in the rocky substrate and Clathrina corfacea. The other two
pecies, Clathrina rubra and Clathring clathrus were also. recorded before the onset
f this research, but they were notfound duyring this survey, although C. clathrus was
dascribed as abunidant in Tsurnamal work. A fifth Calcinea species formed large colo-
ies (¢4, 5-8 ¢m in'diameter) on the upper, welt lluminated, part of the artificial piliars
of the coal dock in Hadera, unlike all other Calcarea specimens that were sampled in
drevices, notches or under rocks. Few points suggest that this species might be a new
fivasive species in lsrael. First, it clustered in molecular analyses with Leucascus sp.
{with tow ‘support), from a pacific origin. Second, another éxotic species, the gorgo-
fiian coral Acabaria erythraea was. reported from this site. Third, it was not observed
in other locations. Additiorial work is needed to confirm that this is indeed an invasive
gpecies. Regarding the sub-class Calcaronea, Tsurnamal identified five species and
“described a sixth new species Leuconia befemnifera. In the present study we could
nly identify three of Tsurnamal’s species: Scypha raphanus, Leuconia globosa and
Leucania sofida. Today thesa two last species are considered to be synonyms of Leuc-
offa solida, and to belong to Caicinea. Our rolecular results suggest thatindividuals
called Leuconia globosa and Ledconia solida by Tsurnamal are indeed two different
Calcaronea species and thus not Leucetta. Further merphological work is thus needed
1o determine the taxonomical identity of these individuals. In addition, a unigue.spegi-
men collected in 30m depth clustered with Sycetfusa-sp. and Vosiriaeropsis sp. with
high bodtstrap support, based on the analyses of the 185 rDNA. Although this species
was not described by Tsurnamial, this is probably not a recent migrant. it might have
been missed in previous study that sampled only shallow waters. Since the opening
of the Suez Canal, Red Sea migrants have profoundly medified the Levant fauna. Our
results thus suggestthat unlike other animal groups the Calcarea fauna did notchange
much in the ast 50 years.

Using sponges as model organisrms, this study examines H i

connectivity has affected freshwater populatiozs. Historicali;wmzzingagfr‘g:
systems were discrete enfities. However, the construction ofxcana! waterway:
200 years ago potentially had an important impact by first increasing connectivify
tweep systems &and then during the mid-twentieth century as many canals bec:
heavily Ponuted and/or fell into disrepair, returning to a fragmented situation, Re
restoration of many waterways again raises the potential for increaséd conlnect
among water bo@es. Thus, the network of natural freshwater systems and ant
genic.canal r}a‘bltats represents a complex matrix of histerical isolation and more
cen_t co_qnectxvny. This changing landscape has altered environmental conditions
a_vana_blhty of spenge habitat. From 2008-10, sponge sampiing was conducted at
sites in the Shropshire Union Canal system measuring differences in environrﬁ
tlaI f‘actcrs such as salinity and total disselved solids. Our taxonomic and ecolos
f:ndlpgs suggest that freshwater sponges have a wider distribution in the UKStJ
preme_rsly reported. Using morphological techniques. two putative sponige speg
Spong:(la lacustris Linneaus, and Ephydatia fluviatilis. Linneaus have been ideriti
;rg;r;;rélsdfs;al s;l/ste;n.fOL': data suggest-thatthe canal systém provides a condui

ersal and furt i ic li
Soputione o pracraen er work to determirie phylogenetic links between spol
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Three new species of Tetilla (Spirophorida, Tetillidae) from ]
coast of Bahia, Northeastern Brazil

icrobial Diversity Associated with the Giant Barrel Sponge,
. Xestospongia muta

Fernandez J', Peixinho $°, Menegola C*, Pinheiro U?

“Universidade Fedéral da Bahia, instiluto deBiologia, Dept. Zoolagia, Laboratorio.de Biologia de. Po|
Brazil; *Universidade Federal de Pernambico, Gentro de Ciénciai Biologicas, Brazil

Fiore C, Lesser M
University of New Hampshire, UK

fie giant barrel sponge, Xestospongia muta; is one of the most pro_minent cpral reef
onges in the Caribbean; its farge size and high ‘abundance provides habitat for a
Targe number of macrofauna, Many sponges, including X. muta, have also‘been docu-

ented to harbor various microbes, which can influence sponge melat_!o.h_sm_and the
cycling of inorganic nitrogen, by nitrogen- fixation, mt(lﬁcatlon and denitrification. C;y_-
hobacteria, in particular; have been ingreasingly studied, as tlhey are knowp o Pa(t}ci—
pate in carbon and.nitrogen cycling, the latter via nitrogen ﬂx.atlonA Nltrqgen isa hmmqg
utrient in tropical waters and the process of nitrogen fixation aqu biologically avvar%v-
ble nitrogen to the system. While it is known that X. muta contains cyan‘oba_ctena.}t
not known if these or other bacteria in X. muta are capable of nitrogen fixation. Trfss
udy characterized the taxonomiic and functional diversity _of the ‘bactenai_ c_ommumty
:X. muta, focusing on the cyanobacterial population but |nF:Iud|ng the nitrifying and
janitrifying communities. Sponge samples from reefs near th_ile ngman Islanld were
ollected from depthis of approximately 8 — 91 m and the microbial ‘communm{ was
examined using cyanobacterial specific primers for 16s rDNA_arlnd primers for n_fo to
‘examine if nitrogen fixing bacteria were présent. Cyanobacteria including Candidatus
Synechococcus spongiarum, Synechococous sp.. Chroococcales sp. and Xenococcus
sp. were isolated primarily from the pinacoderm of X muta and were observed over
the entire depth gradient, while: Candidatus Syluechococct{; spongiarum may pe fnore
common at the deepest depthis. The nifH gene was amphfl'ed frqm X. muta pinacod-
‘erm, as were the genes for nitrification (amoB), derittrification (rjlrS) and ANAI\/iMO_X
amx) from the mesohyl, The results génerated so far indicate a diverse cyanobacterial
community that may.differ in shallow (3 m) verses deep water (91 _m). There may a!s_o
bé mirohabitat variation within each spenge that allow for taxonomic and_ functlovnal dif-
ferences of bacierial symbionts in X muta, There appears to be potential for nitrogen
fixation, which may contribute ‘new’ nitrogen 1o the sponge and to the reef, the extent
of which is niot known, but may be imiportant given the large size of _the sponge and
high concentration of eyanobacteria. Future work will includg |nvestxggt1ng complex
nitrogen cycling in X. mista, which will impreve our understanding of nutrient cycling on
Caribbean coral reefs.

Sigmaspiras.and triagnes are the main features shared by sporiges of the family,
dae Sollas, 1886, as-well as oxeas, auxiliary spicules {anfitrianios, calthrops, etc
radial architecture (Van.Soest & Rutzler, 2002). This family is the most represel
of the. Order Spirophorida Bergquist & Hogg, 1969, with eight genera and 150 5
(Van Soest & Hooper, 2002). The genus Tefilla Schmidt, 1868 is defined by noth
porocalices, cortical specialization and accessories megascleres. Most speciesth
sigmaspiras, but seven species lack microscleres, including the typespecies
genus, Telflfa-euplocarnus Schmidt, 1868. The other species devoid of micros I
are Tefilla enoi Bréndsted, 1934; . globosa (Bear 1906); T pedifera Sollas, 18

radiata Selenka 1879, T, schulze Kieschnick, 1898 and T. truncata Topsent, 189C
genus Craniefia Schmidt, 1870 is close to Tetilla by having globular sponges w
porocalices, differing only by the preserice of cortex. There were previously 45
species of Tetilfa, with 10 recorded from the Atlantic and only two from Brazil: T, sy
camus-Schmidt. 1868 and' T. radiata Selerka, 1879. This paper describas thre
species of the genus Tetilfa for the State of Bahia, from three different iocal es;
shaliow water and soft bottom. Tetilla pentatriaeria n. sp. occurs on-the northem 0
of Bahia, off Camagari, between 23 and 28m dépth, Ih Salvador (depths < 20m

inside of Camamu Bay, south coast of Bahia (depths < 16m). Tetilla muricyana
and Tetilla rodriguezi n. sp. were both collected in the mangroves of Camamu Ba:
lesé than brh depth, Tetifla pentatriaena n. sp. is the only species of the genus with}
categories of triaenes: two of protriaenes and three of anatriaenes. Tetifla muricyart
sp..and Tetiila rodriguezin. sp. are the only species of the genus ageurring in mang
and is distinguished from most species of Tatilla for failing microscleres. T. muricy
n. sp. differs from all species by having a secondary skeleton 'of oxeas organize

reticulate pattern. T. rodriguezi n. sp. differs from species without sigmaspires by
presence of three sizes of oxeas, two 6f trichoidal protriaenes and one. of rhizo
anatriaenes.. Adding Up these three new species with one of Cranieila already re
tered forthe area, Craniefla quitimure Pejxinho etal., 2005, the Camamy Bay has n;
four records of Demospongiae. Moreover, T. muricyanna and T, rodriguezi repres:
the first report of the genus for mangroves. Our results show that these environmel
seem to have high potential for research of new records and new species of ma
spohges in Brazil, The.genus. Tetillz has a general broad distribution pattern, oceur
in all oceans, with distinct trepical and subtropical centres of diversity ‘and only
species recorded from cold water: Tetilla geniculata Marenzelier, 1886 (at Jan Ma
and Savalbard Islands, in the Norwegian Arctic territory),
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4litative variation in colour morphotypes of lanthella basta
{Porifera: Verongida)

Sox genes in the caicareous sponge Sycon cilliatun

Fortunato 8, Leininget 8, Zwafink C, Adamski M, Bergum B, Adamsk
UniSers Centre, University Research of Bergen, Norway.

Ereckelton M*2, Luter H'?, Webster N, Motti ct

alian Institute for Marine Science, AustraliaAIMS@JGU, Austratian Institute of Marine Saience and
Jaties Cook University, Australia

Sox genes enicode transcription factors involved in development of arimals
a va_rlety of functions as diverse as sex determination and cell differentiation
studies demonstrated that.genes belonging to.the Sox family are also presaiit
most basal metazoans, the sponges. For example, in the fully sequenced ge
of the demosponge Amphimedon queensiandica, four Sox genes have bee?]
and ceuld be placed in three of the five major invertabrate Sox classes: SoxB S
land SoxF. Te gain insight into evolution of the Sox family of genes, we ére invé
ing thgse genes in the calcareous sponge, Sycon ciliatum. This sp’ecies is com
found in Norwegian fiords and has been chosen as a new mode! system. b

search group fgr developmental biology studies. Up to date, we have idengﬂe
Sox:genes within' an EST dataset generated from adult, jarval and juvenile sa)
Based on the domain structure .and HMG box sequences, -our phylagenetic anai
of 8. ciliatum Sox genes suggests that they belong to two classes, SoxB and §

recent years, sponges have dominated marine natural products research producing
arge variety of structurally diverse secondary metabolites many of which possess
interesting biolagical activities. Sponge secondary metabolites represent ovet 30% of
isolated metabolites. and are implicit i over 75% of antitumor patent registrations [1,
Sponges harbour dense and diverse populations of microorganisms and numer-
s studies have attempted to ascertain the rolé microbes play in the. production of
bse secondary metabalites. In addition to this high chemical and microbial diver-
y, sponges also exhibit plasticity of taxonomically felevant morphological charac-
rs. The genus lanthella (erder Verongida), predominately produces bromotyrosine
rived bioactive metabolites including Bastadin-5, a-probe for understanding the role
Immunaphilins in regulating sarcoplasmic reticuum Ca2+ transport [31. fanthella
. found throughout the Indo-pacific present a numbet of eolour morphotypes, most
‘commonly yellow and purple. Specimens nominally identified as Janthella basta were
collacted from Orpheus Istand on the Great Barrier Reef and analysed using genetic

ox 1 mitochondrial gene: and [TS-2 region), chemical (mass spectrometry) and mi-
Grobial (denaturing gradierit gel electrophoresis and 168 rRNA clohe library anhalysis)

chniques. Analysis of both genetic. markers confirmed the taxonomy as I; basta,
and was found to be consistent between the yellow and purple colour morphotypes
With no significant divergence observed. Thé two colour morphotypes did, however,
correspond to two distinct mass spectral profiles; the yellow containiig predaminately
astadiris ‘and the. purple containing both bastadin ‘and araplysiliins [4]. Whilst the
microbial community within the' yellow colour morphotype of /. basta is highly con-
served over a wide geographic range [5], DGGE analysis revealed distinct differences
“betiveen the yellow and purple colour morphatypes. Further comparisoh of the micro-
bial commiunities by 16S rRNA gene sequencing revealed some small différerices in
the microbial communities between the two colour morphotypes, Whilst there was-a
complete dominance of Gamma and Alphaprotesbacteria in the yellow coleur morpho-
type, the purple morptiotype also contained represéntatives of the Deltaproteobacte-
fia, Cyanobacteria-and Nitrospira, Future research will investigate the possible role of
these microbial species in the putative production of both the bastadin and araplysillin
- compaund classes, These results haye potentially important implications fo ecological
. investigations of sponges whose morphology is fundamentally dynamig, stressing the
need for precise taxonomic, chemical and microbial descriptions.

the developmental expression patterns of S. ciff

d ; r : . cifiattm Sox genes and the phylogen
_relanonshlps with their sponge and basal metazoan homologues will pro?/idye i?lsf
into evolution and function of these important developmental regulators. .
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Inputs of symbiont-derived nutrition differ across S$po

/ ] aleucilla magna in western Mediterranean: growth
species: not all sponge-microbe interactions are. equ: ; :

dynamics, reproduction, and ultrastructure features.

Freeman C, Thacker, R
Univeifsity of Alabama at Birmingham; USA

Frotscher PJ, Guardiola M, Uriz MJ
Cenite d' Estudis Avangats de Blanes, (CEAB-GSIC). Spain

raleucilla magna is an alloctonous species of unknown origin, which has prolifer-
; ed in the western Mediterranean in the last decade. Knowledge on the: P magna
angd thus.mcrease growthand competitive ability in oligotrophic waters. Althoug biology in the newly colonized areas appears necessary. to asses its invasive poten-
eral studies suggest that symbiotic cyanobacteria may provide supplemental nutri {5l Here, we describe the life cycle and the main reproduction features of P. magna
to host sponges, the ynSjerIymg questions-of whether nutrients are actually exch the western Mediterranean, An area of 20 x 20 ci? was scraped from the substrate
and how |mportant this Input is to the host sponge remain unanswered. We.add eplicates) and the early recruits of calcareous species (from 1.4 mm in diametre
Fhesg queanns by combming two methods.that had previously been utilized were carefully separated under a stereo microscope. Potential 2. magna recruits
|so|atu_>n: 1) field-based shading experiments that reduce the input of photosynt! e confirmed by amplification of nine species-specific microsatellite markers, until
cally f(xed carbon_to the sponge host and 2) stable isotope anafyses of spong & developement of the species characteristics ailowed us to, identify it morphologi-
symblunt‘cgll fractions to trace inputs of symbiont-derived nutrition to-the host spi Iy, The species life cycle was unambiguously annual at the study papulations. It
By combining these methods, we investigated how inputs of symbiont-derived owed a clear seasorial pattern with complete disaparition of the adults i1 July-early
tion change: under sha_ded conditioris. We conducted experiments using four spon gust, after larval release in June, and a re-colonization (or not) of the area by new
that ;how atange of |nte‘raciions with microbial symbionts: Aplysina fuiva, A; Gruits. Monthly growth rate showed a very high intef-individual variation. Size in-
formis, Neogetrosta ;ubmangu/aris, and: Niphates erecta. The.sponge N. erecta sased from 3mm £1.3mm in September to 15.2mm +10mm in March of the following
cyan_ohactena}l symbionts and had a higher growth rate under shaded conditiori sar, wher repraduction started. In March, the first ocoyctes, 15-20 pm in size, were
no dlffgrence in chlorf)phyll a concentration across treatments. Isotope values sl ticed. They increased in size with time by feeding on modified maternal cells (tro-
that this sponge olitains the dominant part of its nutrition ffom particulate organi phiocytes). Spermatic Cysts were observed in a sole individual, Their cell origin stays
terinthe wgter column. Sponges hosting cyanobacterial symbionts (Aplysina sp scure buttheir size (¢a. 15 pm in diameter) excludes the-transformation of a whole
Neopefros:a), however, underwent a drastic reduction in growth rates and chiorg hoanacyte-chamber inte @ spermatic ¢yst, as reported for demosponges. From May
a cc_mcentratfqns unde_r shaded eonditions, suggesting that inputs of photosynthetic ofi, embryo and larvae in different developmental stages were observed. Cleavage
denveq nutntlion are important fo these sponges. Isotope analyses on spong as asynchronous and occurred inside & membrane formed by celis and surrounded
bacge_rxal fractlong of ghese three species provide evidence that these sponges obf by collagen. Stomoblastulae, 30-40 ym in:size showed macromeres and micromeres
autrition from theu_ microblal symbiorits, but that inputs of carbon and nitrogen i dearly differentiated. The macromeres had a-large central nucleolated nucleus; the
across these species. For in§tance, while A. cauliformis displays defta-{5N andide fnicromeres:a small apical nucleus. Micromere cilia were compacted at the innerlarval
13C values that'are suggestive of & transfer of both carbon.arid nitrogen from 5 Jone. Charfiantlike cells with spermatic material were observed surrounding the sta-
onts {o host f:ells, val_ues for N. subtriangularis suggest that this sponge receives Toblastuia. They contained a dense to electrons, iregular body with an acrosome-like
carbpn fromits §ymb|onts. Fyrther, isotope values for A. fulva suggest that this spe: one. Giliated amphiblastula, ca. 50 um in size, ovoid and hollow; were surrounded by
reéceives o_nly mirogen fror_n its symbionts, with little evidence for a transfer of carl a three—layar membrane, even when the ciia were clearly faced outwards, This sug-
_Chlang_es in these interactions under shaded conditions: vary across sponge speg gests that the whole process of inversion happenned inside the so-called “placental”
!ndlcatu.wg that some splo_nge-microbe interactions may be more flexible under di membrane, instead of maving into-a choanecyte chamber during inversion, as often
ing environmental corditions. Together, manipulative shading experiments andst described for Calcaronea. Four cross cells, placed at the four cardinal directions of
isotepe analyses provide strong evidence for the input of symbiont-derived nutritic the larval scuator, were packed with three types of reserve materials. Maternal micro-
some host sponges. Ogr results also suggest that sponge-cyariobacteria interact] granular cells were often visible at the inner, hollow space. Collagen was profusivelly
are not functionally equivalent across host species. : formed in cell vactoles.and excrefed to the inner larval cavity. The annual fife cycle
of the species, an stochastic recruitment success, a patchy proliferation, ‘and a highly
varjable growth rate, altogether allow to predict a moderate impact of P. magna on the
" native assemblages of western Mediterranean.

Abundaqtand diverse microbial. communities-are present within some spange sp
These mictobies may allow the sponge access to producis of niovel metabolic pat
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Taxonomiic survee/ of the Hawaiian shallow-water spo
auna with 21 new records

Gaspardo M', Moratti V', Calcinai B*, Bertolino W', Bavestrello G, W;
D2, Coles'S?

"Dipartimiento di Sciefize’del Mare (DiSMar), Politecnica delle Marche, ltaly; *University. of Hawai at M
Department of Oceanography, USA; Department of Natural Scisnces. Bishop Museurm, USA3

Borchiellini C*

The Hawaifan Archipelago is among the most isclated fand masses on Eart
high geographic isolation has ‘sirongly- restricted eolonization from the Indo-Pa
and lead to relatively poorly diversified assemblages. with high rates of local:e;
mism. About 20% of its marine invertebrate-and 24% of its fish Species occur:0

the Hawailan Archipélago, and have probably evolved from ancestral organism
Indo-Pacific origins. The aim of this study was to. survey the shallow-water sp
fauna (1-25 m) of the Hawaiian Archipelago. For this, specimens were collected:dl
several surveys conducted between 2006-2008. The sponge fauna of the archipg!
ts not well known, with the most recent taxonomic. studies being conducted
1970s, We identified 50 species from our collections, most of them having Indo-
distributions. Of these, 21 species repfesent new records for the archipelago: S
siospongia solida, Protosuberites epiphytum, Psetidosuperites andrewsi, Batzel;
rantiaca, Lissodendoryx (Lissodendoryx) similis, Monanchora clathrata, Monang
quadrangulata, lotrochota baculifera, lotrochota purpurea; Strongyfamma wilsorni;
cale- (Aegogropifa) cir. liianae, 1998, Mycale (Carmia) toxifera, Mycale (Mycale
lophila, Julavis fevis, Dragmagidon cfr, halichondroides, Topsentia halichondriof
Cladocroce burapha, Haliclona (Haliclona) cfr, fibrosa, Dagctylospongia metachro)
Darwinedla. australiensis, and Dictyodendrilia cir. dendyi. Many of the sampling. |
tions' of this study weré previously surveyed by others, and therefore. it is likal
several of these new records may represent recent introductions. Additionally, seys
sporge taxa identified during. this study, such as (Tedania (Tedania) ignis, Bigi
fistulosa, Mycale (Zygormycale) parishii, Gelfiodes fibrosa and Halicloha (Soeste
caertilea have already been considered recently ‘introduced or cryptogenic spe:
(Carlton -and Eldredge 2009). Our study suggests that the shaliow-water Hawa
sponge fauna has strong links with the Inde-Pacific, particularly the Western Pag
the Indo-Malay region and Australia {Bergquist, 1967, 1977}, Furthermore; this sur
detected the presence of probable, several alien species of Atlantic-Caribbean of|
within the fouling commiunity, and highlights the need for further taxoromic survey:

and Axinellidae in the traditional classification.
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hyly of the genus Axinella and of the family Axinellidae
bphyly g(Ponrifera: Demospongiae)

zave E', Carteron 5', Chenuil A’, Richelle-Maurer E?, Boury-Esnault N',

Universitd Aix-Marseille 2, UMR-CNRS 6540 DIMAR, Station marine d'Endoume, Franc.e: *Universite Libre
de Briixelles, Laboratoire de Physiologie molécutaire de la Cellule, Belgium

| hylogeny of Demospongiae has been revisited recently by molecular phylogeny:
E:ypa:e r?owyconsidered to be composed of four groups (G110 G4). Among G4, sev-
ral orders-seem to be not:monophyletic like Halichondrida. Among this order: the ge-
s Axirielia is difficult to define on the basis of morpholqgical characters and includes
heterogeneois assemblage of species. Several previous aulhor; have suspected
he polyphyly of both this genus and the family Axmelln;ae. To clarify the phylogeny
 Axinellidae and Axinella; we propose a new hypothesis based on the phylogenenc
tudy of two molecular markers (185 and 28s rRNA) and used secopdary structures
Rformation. In our analyses, Axinellidae and Axinslia are polyphyletic assemblages.
he 15 species of Axinellidae-in our dataset belong to five ‘clades and the nine spe-
ies: of Axinellato three clades. One caentains the type species of the genus: A, poly-
Gides, plus A. aruensis, A. dissimilis, A. infundibuliformis, and A, vacelefl thgt canbe
amed Axinglfa, Together with Dragmacidorn species, they form the Axmel_hdae that
hare specific bulge in their secondary structure. A new clade Cymbaxinelfa is named,
liowing the PhyloCode, -and including C: damicorsis, C. verricosa, C. corriigata gnd
C:cantharelia. The clades Agefas-and Cymbaxineffa consmgte a new clade: Agelasida
upported by the presence of specific: secondary metabolites (pyrroles) and bulge:
“Axinella cannabina is reallocated to Acanthelia, they sha!'e the presence of flexuous
% picules and specific bulge. Except for-Acanthella cannab/pa, which shares Flear mor-
hological characters with Acanthéifa acuta, no marphological synapomorphies can‘be
ound for the Cymbaxinelia or Axinellidae clades. It is thus urgently necessary to find
ther data sets of characters. A search for other characters _based on cytology, embn{~

ofogy and secondary metabolites would be helpful as a basis for future progrgss.‘Th\s
 work is an attempt to build a framework for the phylogeny of taxa allocated to Axinella
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exactinellida from the ANT XXIV/2 (SYSTCO)-expedition,
icluding the rediscovery and detailed description of the
poorly known genus Lonchiphora ljima, 1927

Impacts of nutrient enrichment and disease on the cari
sponge. Aplysina cauliformis and its cyangﬁggté
symbionts

Gochfeld D*?, Easson C?, Freeman.C3, Thacker R?, Olson J4

{University of Mississippi, National Center for Natural Products. Research, USA; 2University of Missis
Env;rcnmen(gl Tpxncclogy Research Program: USA; "Department of Biclogy, University of Alabg
Birmingham, USA *Department of Biological Sciences, University of Alabama, USA' .

Gocke C, Janussen D

F i und Germany

& present the hexactinellid sponges sampled in the Weddell-Sea during ANT 24-2
Recent declines i o N YSTCO expedition (30.10.2007 — 31.01.2008) of RV. Polarstern (Janussen 2010).
uted to bom‘n:i.‘r;tg,fdh:ﬂ:,h and condition of caral reefs worldwide have been a liese include Bathydorus spinosus Sefiuize, 1886, Caulophacus. (Oxydiscus) weddelli
among matinge 1 ; ropagenic sources, bu_t most I{kely result from interacy nussen et al. 2004, six Rossella'species: Rosselia antarctica Carter, 1872, Rossella
elevatg O !ple ypes o stressors. Coral reefﬁthnve in oligotrophic waters, ha bulata Schulze & Kirkpatrick, 1910, Rossefla levis (Kirkpatrick, 1907), Rossella nuda
! ? cvels of nutrients from runcff of fertilizers or sewage can lead to-poten psent, 1901, Rossella racavitzae Topsent, 1801, Rossella vanhoeffeni (Schulze &
stress! Ll eutrop_h(c conditions. In addition, emerging diseases of marine organisms irkpatrick, 1910), and a new species of genus Lonchiphora liirma, 1927. The redis-
considered major causes of the accelerating destruction of coral reefs, particular overy of Lonchiphora in the Antarctic Ocean was & big surprise, as it was formerly
the Caribbean. Although. relatively little s known about the dynamics of diseas nown only from the Sagami Bay, Japan. This distribution may be explained by a con-
reefs, it has been suggested that their prevalence is due to increases in the range spt on the evolution of Cenozoic seaways by Lawver and Gahagan (2003). Accord-
virulence of pathogens and/or to réduced resistance in their hosts, likely due to ch g to this hypothesis. a circummglobular current existed fhroughout aimost the enfire
ing environmental conditions. In addition to the moré famili s ey s ‘enazois, bringing equatorial waters from regions near Japan seuthwards through &
y : amiliar coral diseases, | ica i i he Weddel-S d th rthward
diseases Have recently emerged " N assage east of Africa into the- Antarctic area of the Weddel-Sea and then northwar
y ged as potential structuring forces on reefs across i
globe. Aplysina catfiformis is an abundant b wards the Equator. Thus, thére was a strong inflow from northerly seas.towards the
munity, and i5- susceptible to Aplysi ant member of the Caribbean sponge . Weddell-Sea throughout a prolonged period of time, and it is likely that Lonchiphora
Causeé rodutad F{h do plysina Rad Ba_nd S‘yndrome‘ (ARBS), a diseas: liowed this current. According to our hypothesis, the Antarctic species is probably the
e . f?row an. gumval in A cauliformis’on Caribbean reefs. To a ounger, derived from a northern species that migrated southwards through the deep-
Interacting effects of nutngnts and disease on A. caulfformis, we provided n ea basins surrounding Japan. The recent records of Lonchiphora may represent ral-
enrichment to healthy and diseased sponges in a factorial experiment. Impacts

€ s of formerly widespread occurrences; which were decimated due’ to changes of
ARBS virulence (rate of lesion growth) and host response (growth and physiolog nvironmental faclors on smaller and bigger scale, impertant for hexactinellid sponge
both the spenge and its cyanobacterial symbionts, Synechococcus spangiarum) wi acieties (Gutt and Koltun 1995). Lonchiphora'is characterized by a specific spicule,
assessed. Overall, disease had - much greater impact on the growth and phy:

@ lonchiole, which is unique for the genus, |t was described, but not ilusirated, by
ogy of A. cauliformis and its cyanobactertal symbionts than did nutrient snrichm

ima (1927) and was therefore a kind of mystery to sponge scientists until now, We
ARBS‘ tesions on diseases sponges increased in size rapidly regardiess of nutient! ocumented in detail the lonchiole and some derivales, which we will present and
els. Diseased sponges wers equally likely to develop additional fesions whsthe

iscuss. Ecological analysis of hexactinellid- assemblages show that three distinct as-
were exposed to elevated nutrient levels or not. Healthy sponges grew fastér an

ociations: of glass sponges exist, replacing each other with increasing depth. These
i : y re characierised by the following genera: Rossella spp.on the sheif, Bathydorus spp.
I;{ghgr concentrations of soluble pru'tem, a measure of overall spongé condition, n the continental slope and Caulophacus spp. in the abyssal.

id diseased sponges. Cyanobacterial symbiont density, chlorophyll a concentrati N
and. fluorescent yield were hot sigrifficantly impacted b trient y References: Gutt, J.and Koltun, V. M. (1995)-Sponges of the:Lazarey and Weddell Sea, Antarclica: expla-
was an overall i ' ! y imp. Yy Autrient enrichment. Th nations for their patchy accurrence. Antarclic Soience, 7 (3), 227-234, lima, 1. (1827): The Hexagtineliiga
verall increase in symbiont density-and fluorescent yield over the dura f the Sihoga Expedifion.. I Weber, M. (Ed.), Siboga:Expeditie. Uitkomsten op zoologisch, botanisch,

2 i

of the experiment; which may be related to ; n gebied i ©bstIndié 1839+ 1900 aan boord H.M.
; d overall enhanced metabolic rate as s {Shoga; onder commando van Luitenant ter zoe +& k. G.F. Tydemann. 108 (Monographie Vi) (E.J, Bri,

mer progressed. i i i inhibi - -
iyl psg ;ed However, ARES infection did appear to inhibit proliferation of & Leider}, pp..i-viti, 1~383, pls 1-XXV1. Janussen, D. (2010); First reporton the Porifera (sponges} caight dur-
ic Synechococcus cells. in diseased sponges. The rapid proliferation of symbi ing the ANT XXIV-2, SYSTCO, programirie - In: Bathmann, U. (Ed.), Report on Expedition of the Research
Vessel “Polarstern’ to, the Antarctic in 2007/2008 (ANT-XXIV/2), Reports on polar and inarine research,

in he@lthy sponges was associated with a decling.in chlerophyll a concentration oy
tlme_ in ht_eahhy sponges; suggestive of a physiological trade-6ff between symbiont
p_rollferatlon and photosystem: development. Qur stidy of interactions between‘
diffefent types of environmental stressers-highlights the importance of disease a
factor structuring sponge populations.

504. 129-183. (eiectrénic publication, hdl:|0013fepic.34024 or hittp://hdi handle.net/10013/epic.34024,
JSSN 1866-3192), Lawver, L. A. and Gatiagan; L. M. (2003): Evolution of Cenozoic seaways in the ciroum
Antarctic region. F P i 198, 11-37.
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Morphologic variability and distribution of Clathria spec
from the Southern Gulf of Mexico.

Gomez P!, Segundo Y7, Simoés N?
“Institito de:Ciencias del Mar y Limnologia, UNAM, Mexico: 2Facuitad de Clencias, UNAM, Mexico.

This study presents the morphologic variability of eight Clathria species from il
Southern Gulf'of Mexico in light of the slight similarities between tham. Specimen:
Clathria (Clathria) foliacea, C. (C.) prolifera, C. (Microciona) calla, C. (M.} spinos
(Thalysias) venosa, and C. (T.) virgultosa were collected by scuba diving and dreg:
ing from different points of the Scuthém Gulf of Mexico (Veracruz, Campeche,
catan and Quintana. Roo), from shoreline to 60 m depth. identification was achis
by analysis of external morphology, skeletal architecture, spiculée measurements
scanning electronic nicroscopic photographs. Besides, C. foliaceaTopsent, which:h
not been formally examined since the, ariginal species description, is described fortl
first time, along with C. spinosa in the Mexican coasts. Differences versus. simila
of the species in question are illustrated as well as a tentative identification keyis
vided. The distributicnial pattern of speeies is enlarged.
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Cloning and expression analysis of the vasa-related gene
in fresh-water saonge Spongilla lacustris (Demospongiae,
aplosclerida, Spongillidae)

Gonobobleva E, Kulakova M, Mukhina Y, Efremova S
St. Petersburg State University, Russia

Vasa-related genes encode the'members of DEAD box protein family. Protein Vasa is
a ATP-dependent RNA helicase which is involved in germ cells specification in meta-
Zoan animals. The universal occurrence of vas-related genes and their germ-line ex-
pression has been demonstrated in & number of studies. The proteins. of DEAD box
family are involved in splicirig processes, RNA editing, translational regulation and
mRNA degradation. Vasa protein and sometimes vasa mRNA forms part of ribonucieo-
protein particles that are putative-participants of processing, localization and reguitation
of germ-line mRNA. Morpholagically these particies have been identified as mitochon-
drial clouds or “nuage”. In the lower invertebrates, 'such as Hydra and Planaria, this
ribonucleoprotein particles and vasa expression occur beth in multipotent stem cells
and germ-line-cells (i-cells in Cnidaria and neoblasts in Planaria). As it is assumed, the
germ cells are a subpopulation of a multipotent stém cells in'these animals.-According
to literature data, in diffefent groups of sponges the germ cells derive from muitipotent
stem cells — archeocytes or somatic cells — choanocytes. In some sponges, including
Spongilla lacustris; it was reported thatthe oocytes are derived from archeocytes, and
spermatocytes -are derived from choanocyles, suggesting that in one sponge both
archieocytes and-choanoeytes can maintain their pluripotency. To-clarify the origin of
male and female gametes the 598 base pair fragment of vasa-related gene i fresh-
water sponge S. lacusttis was cloned. The S. Jacustris vasa sequence showed high
similarity with vase-related gene of sponge Eptiydatia fluviatilis Povast (Mochizuki et
al, 2000). The analysis of deduced amino acid sequence revealed four weli conserved
motifs, including: DEAD. In order to investigate the expression of S. lacustris vasa
gene, in situ hybridization in paraffin sections was carried out. Paraffin section was
made using safdwich method; where one section was used for in situ hybridization
and the other —fot histological analysis. Till now only two stages of S. facustris life
cycle were studied:. the sponges in ‘a gemmulation process and in nonreproductive
ones.'We found S. facustiis vasa expression products in the subpopulation of pluripo-
tent cells — archaeocytes. Expression products of this gene were not detected in‘the
choanocytes. Our data indicate the heterogeneity of the archaeocyte population and
do hot confirmed pluripotency of choanocytes in this species:

This work.was supported by Russian Foundation for Basic Research (N 07-04-01703):
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Sponge biodiversity of the United Kingdom

Goodwin C', Morrow C?, Picton B!

*National Museums Northern ireland, Northern Ireland; 2Queen’s University Belfast, Northi
Ireland

During 2005 a survey of Rathlin Island, Northern Ireland found. 128 sponge sped]
including 29 species new to science; 3 new to the UK-and 3 new to Northern Irela
The sponge fauna of the UK'is still poorly known, partly due to a lack of sampling
fort in circalittoral depths and it Is believed that there may be similar findings ta:be
made elsewhere, The diving methodology used. on Rathlin enabled the sampling
encrusting sponges and circaliftoral habitats which have been under-sampled histol
cally. This project used the Rathiin methédology to' study the sponges of the Firth of
Lorn (Scotland), Pembrokeshire (Wales), Sark (Channel Islands), Plymouth (Englang)
and the Isles of Scilly (England). There were significant differences in regional faun:
with some species showing a clear northern or southern bias. in distribution. So
species recorded from the UK for the first time during the Rathiin project, inciudi
Antho {Antho) brattegardi and Hexadella racovitzai, were shown to be widespre
and common in some areas. Several'species new to scigrice and oné genus riew.
the UK (Trachytedania) were recorded. Here we discuss the survey methodology =i
preliminary findings on the bicgeography of the UK sponge fauna.
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Sponge biodiversity of the Falkland Islands

Goodwin C', Jones J', Picton B, Brickle P3, Neely K*

¥ National Museums- Northern lreland, Northern (reland; 2 Shallow Marine Surveys Group,
Falkland Islands

Sponges have béen recognised as one of the most iniportant components of the Falk-
land Islands sublittoral fauna. However, there is little information available on species,
composition or abundance, with the only two previous detailed studies having been
undertaken in-the late 19" and early 20" centuries from dredged material. This diving
survey of the sponge biodiversity of areas around Stanley, the Jason Islands (West
Falkiand), Sealion Istand and Beauchéne (SE Falkland) provides new information, for
many species in situ appearance is recorded for the first time. Twelve speciés new to
science were recorded from the Jason Islands: as for other invertebrate groups many
of these may be endémic-as a result of the geographical isolation of the archipelago.
There was a significant difference between the fauna of the Jason Islands which are
influenced by the warmer waters of the Argentine Drift and Beauchéne which is influ-
ence by Antarctic upwelling. Here we discuss the survey methodology and preliminary
findings. -
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Population genetics of the introduced, calcareous sponge
Paraleucilla magna in the western Mediterranean. Structure
variation across years of three close populations.

Cytotoxicity of extracts from marine sponges from $. Migu
Azores)

Gouveia V', Aguiar P% Cunha A’, Costa AC?", Barreto MC!

Azores University, Portugal; 2CIBIQ-Azores, Portugat Guardiola M, Frotscher J, Agell G, Uriz M.

Centre d'Estudis Avangats de Blanes, (CEAB-CSIC). Spain
Sponges are at present the most promising source of novel molecules with pharma
logical potential, Our knowledge of the ecological rales of these compounds contint
to grow as new fechniques are developed to understand the complex relationsh
between sponges and their predators, competitors, microorganisms, and associated
invertebrates. (Valerie et al., 20086). In their long evolutionary history, spenges and.fh
symbionts have evolved pathways which synthesize deferice compounds which:s
both extremely potent and unigue. These molecules are often promising leads for i
chemotherapy agents. In this context, we screened four sponge species for cytatoxi
ty against Hela tumour cell line. Axinyssa aurantiaca, .Haliclona cinerea, Hymenia
don sanguinea and Cliona viridis were collected by scuba diving near the coast of:
Miguel island (Azores). Methanol, dichloromethane arid n-hexane extracts from spol
ge lissue were gvaporated to, dryness; dissolved in dymethylsulfoxide and tested
their antitumor properties, using the-MTT colorimetric assay of Mosmann (Mosman
1983), with soivie: modifications. Hymeniacidon sanguinea did not present cytgtoxia]
in the concentrations tested. The-other species were active against HelLa cells but
different levels. The methancl extract of Haliclona cinerea and the n-hexane extracto
Cliona viridis were two most active extracts, with EC50=7,45 pg/m! and EG50=27,8
ml respectively. Further investigation into the cytatoxic mechariisms of the two mol
active extracts was carried out with fluorescence microscopy, which revealed that;
the concentrations tested, Halicfona cinerea induced death by necrosis, whilst Clio
viriis activated cell-death by apoptosis.
References: Mosmann, T..1983: Rapid colorimétiic assay for cellular growth and survival: application 1o

proliferation and cytotoxicity assay. <. Immunol. Meth, 65, 55-63. Valerie, £., Pugtisi, ., Wiliiams, R. 20
Marlne chemical ecology. Natural Product Reports. 23, 153-180.

Foreign species are praliferating in the sublitoral areas of the Mediterranean in the
last-decades mainly dueto man associated introductions. Foreign introduced species
interact in‘several ways and directions with the autochthonaus species (with non-pre-
dictable dutcomes). Thus, knowledge on the.capacity of prolifevation of these species
is manidatory for management decisions in Conservation policies. The introduced cal-
careous sponge Paraleucilla magna, has proliferated along the western Mediterranean
during the last decade. The species distribution Is highly patchy with dense popula-
tions in zones close to seafarms and slightly contaminated marinas. Biclogical studies
showed that large individuals of the species disappeared after larval refease (in early
surimer), altholigh in some particular-habitats such as mussel farms, the species has
been recerded the whole year round. To gain knowledge about the proliferative ca-
pacity of the épecies- once it has colonised a new area, and on the possible origin of
the yearly recrults (whethert philopatric of allopatric), we studied the genetic structure
of three close populations of £ magna in the NE of the Iberian Peninsula (Blanes lit-
toral) in three successive years. We sampled the “same” populations (i.e. the popuia-
tions established in the same area) in 2006, 2007, and 2008 and genotyped them for
nine microsatellite markers. previously designed for the species-(authors unpublished
results). The nine microsateliites proved to be polymorphic in other populations previ-
ously analysed. Allele frequencies, heterozygosity, genetic variation, and the extent of
asexual reproduction were estimated. The results point to @ complete disappearaice
of the adults after larval release, and the establishement of new populations with-an
important conttibution of recruits resulting from foreing larvae, which confrasts-with
the expected philopatry of those extremely short-life larvae (reported for calcareous
sponges in general). Thesé results also suggest a high vulnerability of the populations,
as they seerri to-greatly depend on stochastic events such as weather condition's that
may cause recruifment failure. Thus a relatively low negative impact of the speciesin
native communities is expected.

208 209




VOUWORLD

ONFERENCE

Antimicrobial and anti-feeding defences of two Axinelli
sponges

Haber M"?, Carbone M?, Mollo E?, Gavagnin M?, lfan M*

Tel Aviv University, Israel;. 2Istituto di Chimica Biomalecolare, ltaly

The diverse natural products found within sponges mediate many of their ecologic:
interactions such as feeding deterrence and defence: against fouling and microbj
pathogens. Sponges of the genus Axinefla are especially known for their bromopy,
role compounds, which are often involved in feeding deterrence. Here we studied.thy
chemical defence of the two co-occurring Mediterranean sponges-Axinéfa polypoi
(Schimidt. 1862) and A. verricosa (Esper-1794) collected from the Gulf of Napl
ltaly, against microbial fouling by field and laboratory assays as.well as the feedin
deterrence against the generalist shrimp Palaemon elegans (Rathke 1837). Surpri
singly, in these assays no activity was detected .in the extracts of A. polypoides, wh
le the butanolic part of the A, verrucosa extract showed activity in all assays.. Usir
bioassay-guided isolation procedure we purified two antibagterial compoeunds from the
latter extract; debromo-carteramine A, a new derivative, and the main compound
the extract hymenidin, which also showed activity in the feeding deterrence assay,
conclusion our results indicate different defence strategies in the two examined ¢di
generic and symipatric sponge species and multiple roles of hymenidin in the defenc
of A. verrocusa.
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‘ ‘Sparkling Aurantoside’: the mystery of some sciophilous

sponges in the Indo-West Pacific

Hall K, Harper MK?, Sutcliffe P*, ireland C% Hooper J*
‘Queensland Museum, Ausfralia; 2University of Utah, USA

(GBR), Australia (hitp:/www.reef.crc.org.au/resprogram/programC/seabed/index.
hitm), has unearthed an enigmatic, yet ubiquitous, compenent of the sponge-fauna.
From-2003 to 20086, the seabed was documented and sampled across: more than
1,400 sites along-the length -and breadth of the GBR, with 72% of these sites yield-
ing an-unusual and distinctive iew species of sponge. This species, which comprised
more.than 174 of the. total invertebrate. biomass collected, is made tonspicuous by its
characteristic eosinic yellow dye and sciophtlous habit. Although it is. the most common
sponge in inter-réef habitats, the taxonomic affinities:of this new species were obscure.
Identification of this species creates more questions than it provides answers. Mor-
phologically, it is most similar to pachastrellids; the presence of microrhabd-like sani-
dasters and the gross habit of encrusting and agglutinating benthic rubble are in broad
agreement with- Dercitus Gray and Stoeba Solias. This new-species is now. deséribed
within Dercitus; atthough calthrops were found in @ small proportion of the sample, war-
ranting placementin Dercitus, the species lacks tha corisistent presencee of tetraxons,
making this classification slightly unsatisfying: Chemically, the:sponge contains auran-
tosides. These complex sponge metabolites have been isolated previously orly from
species:of the theenellid genera Manihinea Pulitzer-Finali, -Siliquariaspongia Hoshing
and Theonella Gray. The presence of aurantosides in the new species of Dercitus is
strong evidence that itis a theonellid, not a pachastrellid, yet the absence of any rigid
skeletal components contradicts such classification. Genetically, the new species is
closest totheonellids. Analysis of DNA sequences (~1,200 bp of COl mtDNA and ~800
bp of 285 rDNA) supports a clear and-very close relationship between this species and
several other species of Theonelfa, and in turn; of this:group to other theonellid genera
such as Discodermia du Bocage. Again, the absence of desmas makes classification
within Theonellidae awkward. Existing nomenclature does not fully accommodate this
species. Morphological data support pachastrellid affinities, but disagree with chemi-
cal and molecular datasets. We have sinee found additional genotypes, displaying
subtle morphological distinctions, but which share the yellow colouration (signaliing
the likelihood of aurantosides) and sciophilous habit of the new species of Dercitus.
These fypes almost certainy represent additiorial species, suggesting there ray be
a complex of these enigmatic sponges in Indd-West Pacific waters. Qur phylogenstic
estimates establish conviricingly the position of Theonellidae within Astrophorida, as a
sister to clades containing geodiids.and pachastrellids; this. is in broad agreement with
previous DNA-based studies. Our-findings open wider questions about the relation-
ships and allocation of theonellids, within demosponges, and.about the botindaries and
diagnosis of pachastrellids within astrophorids. Here, we hypothesise-an evolutionary
scenario to explain the mystery of these sciophilous sponges, which have pachastrel-
lid morphology but theonellid chemistry-and genstics. Like all good stories, it is & tale
of conflict (of data), loss (of skeletal componenis) and (niche) exploitation, of families
united and families ripped apart, but ultimately, it is a tale of redemption, via a new
natural classification.
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Taxonomic po;
Spongillidae;) inferred from molecular data -
classification needed?

Harcet:M’, Bilandzija H'?, Bruvo-Madariz B', Eetkovia H'

'Ruder Boskoviee Institute, Creatia; “Croatian Biospeleological Society, Croatia

systematics.
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sition of Eunapius subterraneus (Porife
a revise

The freshwater spenge Eunapiys subterranaus was described in 1984 on the ba:
of its morphology and unique. ecological features. It inhabits caves in'the Ogulin k:
area as the only known stygobitic sponge, and an endangered karst species. We use
three genetic markers with different evolutionary rates in phylogenetic analyses of 7
subterraneus. All of the markers exclude this sponge from the genus Eunapits. Base
on our results, we emphasize the need for revision of the taxonomic classification of
E. subterraneus as well-as the neéd for a thorough re-evaluation of freshwater spong
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COl-barcoding reveals two cryptic Tethya species from the
North Atlantic and the North-East Pacific

Heim I, Nickel M

Friedrich-Schiller-Universitat Jena, Germany

 Within the family Tethyidae. (Demdspongiae; Hadromerida) the genus Tethya is the
most species rich, The 82 valid species represent two-thirds of all valid species of the
family. The genus is widespread and common in nearly all marine waters. Globally,
the highest diversity of the genus, with more than one third of the species, is found in
the South-West Pacific along the temperate coasts of Australia and New Zealand. In
contrast, until recently only three Tethya species for the Mediterranean Sea and the
North Atlantic-and one for thé North-American Pacific coast were describied. Intere-
stingly, most of these and also other Tethya species are represenited by extremely
wide-spread sample locations (e.g. T: citring and T. californiana) or are/have been re-
garded as cosmopolite (e:g. T. aurantium, T. seychefiensis; T. japonica and T. robusta).
Taking into account the general lack of valuable taxonomic characters in' sponiges; it
sesms Jikely-that some reports on these species actualty represent un-identified cryp-
tic species. The aim of our study was to revise Tethya samples from underrepresented
geographic regions with a holistic approach to characterize the species with molecular
genetics and morphological techiniques: We sequenced a part of the cytochrome oxi-
dase subunit | (COI; Folmer fragment) which is located on the mitochondrial genore.
Morphological species discrimination was performed on spicule and skeleton prepa-
ratiohs, imaged by SEM ‘and light microscopy. In addition, we established synchro-
tron vadiation based x-ray microtomography (SR-uCT) and 3D reconstruction as a
t6ol to visualize and-analyse skeletal architecture and virtual spicule preparations and
measuréments in silico. CO! turned out 1o be a suitable marker for species discrimina-
tion within the genus Tethya and also to reveal ciyptic species. COl analysis provided
evidence for two new species. Those wefe Subsequently studied morphologically and
marphometrically. We were able to confirm significant morphological characters which
allowed us to describe Tethya hibernica for Northern Irefand and Tethya feysae for
Barkley Sound, Vancouver Island, Canada. In the latter, SR-uCT 3D image data was
included into a species description for the first time, The genstic distances between
members of the genus Tethya as revealed by COl-barcoding seems to be larger than
in most other sponge genera. The question arises whether Tethya represents an old
genus or if its COI faced higher nucleotide substitution rates than other poriterans.
Generally and simifar to the situation in the Cnidarla, sponges display a low nuclectide
substitution rate. Therefore, we assume. that the:radiation of the genus Tetfiya.is a
result of a very long evolutionary history. For a better understanding of the phylogeny
of the genus Tethya and the relations.among the other génera of the Tethyidae, more
barcode sequences from members of the Tethyidae are needed and @ revision of parts
of taxa is desirable.
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Stability of symbiotic microbial community structure duriri
development” and metamorphosis of the Caribbean fi
sponge, Tedania ignis -

Phylogeny of the Hexactinellida: Phglogenetic reconstruction
of the subclass Hexasterophora based on morphological
characters

Helling R*, Cope K?, Thacker R*
“Auburn University, USA; 2University of Alabama-at Birmingham, USA

Henkel D, . Janussen D

Forschungsinsti g, y

Asan old and probably most conservative taxon,the Hexactinellida is promising for the
understanding of early Metazoan evolution (Mehl-Janiussen 1999). However, since the
Cenozoic the hexactinellid sponges are almost exclusively restricted to deep water en-
vifonments, and therefore this Porifera class is largely under-investigated. So far, only
& very preliminary mode! based on morphological characters exists (Mehl 1992) and
a compreliensive molecular phylogenetic.analysis of the Hexactinellida was published
{Dohrmann et al: 2008). Withiri this project we investigate the. phylogenetic relations
petween the families and partly also genera of the Hexactinellida, here beginning with
the biggest subclass, the Hexasterophora: The resulting phylogenetic frees, based:on
molecular and morphological characters, will be compared with each otherand with the
classic systematics: So far, 145 generic characters of the taxon Hexasterophora have
been compiled into & matrix by presencefabsence data, and first attempts towards the
phylogenietic analysis have been done. A main problem is the expression of the differ-
ent character stages, which are very pronounced and taxonomically important within
the Hexactineliida.. For phylogehetic trées reconstruction, presence/absence data are
most appropriate, whereas a complicated matrix with many character stages is unsuit-
able. However, this simplification of the character stages does not reflect accurately
the evolutionary steps and may result in misleading phylogenetic models, this is true
also for the necessary & priori.decisions concerning homology versus homoplasy. Our
analysis of selected hexasteroporan families resulted in good coriformity with the exist-
ing systematics in most cases, especially in thosé texa with high differentiation of diag-
nostic characters-(e.g. the Eup llidae), whereas the resolution within some other
families is low. Based on the reconstriicted phylogeny, we aim to gain furtiier insight
into hexactinallid evolution, e.g. geological age of the main'taxa, paleogeography and
evoiutionary ecology of the Hexactinellida.

Refererices; Dohrmann, M., Janussen, D.. Reitner, J., Collins, A. G. & Worheide, G: 2008: Phylogeny and
Evolution of Glass Sporiges (Porifera, Hexattinellida).- Systematic Biology, 57(3): 388-408, Mehi, D. 1992:
Die Entwicklung der Hexactinellida: seit dem Palzobiologie, Phylogenie-und Evolutionsokolo=
gie.- Berli i iche Abl (E), 2: 1-164. Mehi-J; . D. 1999: Die friihe Evolu:
tion der Porifera.- Miinchner Geowissenschatiliche Abhandiungen, (A)37: 172,

Alfthough marine sponges can host diverse communities: of symbiotic microbes;
process of symbiont acquisition remains unclear for most species. Symbionts can'pt
tentially be obtained directly from the parent (vertical transmission) or acquired froj
the surrounding environmerit (horizontal transmission). Our.study exarified the sym:
biotic rmicrobial community associated with the Caribbean fire sponge, Tedaria ignk
We:sampled adult sponges, newly released larvae, and larvae held in isclation througl
thsjr first 72 hours ‘of development. Microbial community composition was measure
using terminal restriction fragment iength polymorphisms (TRFLPs). Aduit sponges ani
hewly released larvae showed a similar diversity of bacterial terminal restriction. frag:
ments (TRFs). Within 72 hours of release, all larvae had settled and metamorphoséd
These new metamorphs displayed lower TRF diversity than the newly released larvas
Asubset of TRFs dominated the symbiotic bacterial communities and wete found ifial
threg life stages, suggesting that these taxa aré vertically transmitted. Glohe libraric:
constructed from adults and larvae revealed three dominant phylotypes represent
a clade of betaproteobacteria and two clades of Chloroflexi (green non-sulfur bacte
ria), Qur observations suggest that the symbiotic microbial communities associater
with Tedania are a combination of dominant, vertically transmitted symbionts and les:
abundant, environmentally acquired microbes. The harizontaily transmitted taxa coult
result from either host feeding or microbial colonization of host surfaces and tissugs
Future work wiil focus on DNA sequence analyses arnd localization of spacific phylo:
types using fluorescent in situ hybridization,
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Celtodoryx ciocalypioides: the first documented record o
sponge species transferred from one world ocean into anof|
by human activity

Henkel D?, Meixner M2, Janussen D’

‘Forschungsinstitut Senckenberg; Germany; *SMB, Germany:

According to the Delivering Alien Invasive Species Iriventories fof Europe (DAIS
currently more than 1000 marine éxotic species have been recorded in Europe-wil
na records of sponges so.far. Neverthieless, 15 sponge invaders have been descril
recently for the Dutch inshore waters (Van Sosst etal., 2007), including a spange
was firstly recorded in a well studied area in the Ria of Etel, Brittany; France in 199
This sponge was later described as a new 'species and genus, Celtodoryx girare
by: Perez et al. (2008), who concluded that it is prabably an invasive species. Withi
several years' C. girardae was. found to ocour successively in the Gulf of Morbih:
France, and Oosterschelde estuary, Netherlands. It is characterized by an extens
spatial spreading, and therewith it ratés today among the dominant benthic megafain
in the shallow waters of the Gulf of Moibihan and Dutch inshore waters. During.oli
recent survey of the Chinese Yellow Sea sponge fauna, we found an abundant spe
cles with close morphological simitarities to €. girardae. The assumption that bot
specimens -are of the same species was confirmed by molecutar analysis. Furt
taxonomic studies. have revealed that both the Chinese and European sporiges are |
fact conspecific with Corrmulum ciocalyploides deseribed by Burtsh (1935) from Posie
Bay, Sea of Japan. His record-was later confirmied by further authars from other-jo
calities of the NW Pacific. Several characteristics indicate the invasive nature of
clocalyptoides. First of all, C. ciocalypioides is new to the NE.Atlantic, whereas:it
ariginal distribution is strictly localized. According to the findings by Perez et al. {20086
the dispersal fellowed a chronological order from the first evidence i 1996 in the Ri
of Etel. The sporige strongly proliferates within populated biotopes, i.e. competes sUE;
cessiully for space with various other marine invertebrates, such as Octocoraliia an
other poriferan species. Our findings confirm the hypothesis that aquaculture of th
Pacific oyster C. gigas along the French and the Dutch coasts, may be the source o
the invasion of C, ciocalyploides. Taking all these facts into account, we conclude ]
the NE Atlantic populations of C. ciocalyptoides originated from the NW Padific. To i
nowledge, C: ciocalyptoides is the first verified “non-cosmopolitan” sponge spec
hat has been transferred from one world ocean into another by human activity.
aferences: Burton M. (1935) Some sponges from the Okhotsk Sea and tie Sea of Japan. Exploratiol
les Mers de 'URSS.22, 61-79, Perez.T.. Perrin B., Carleron S, Vacelet J. and Boury-Esnavit. N, (2006
‘eftadoryx giraidae gen. nov. $p. nov., a new sponge species (Poecitosclerida: Demospongias) invadin
the Guif of Marbihan (North East Atlantic, France). Géhier dé Biologie Maring 47, 205-214, Van Soss
M., de Kiufjver M.J.,. van Bragt PH., Fansse M., Nijland R, Beglinger E.J., de Weerdt W.H.. de Voog

1. (2007) Sponge invaders.in Dutch coastal waters: dournal of the Marine Biological Association of (i
nited Kingdom 87(8), 17331748,
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Cladorhizid sponges from hydrothermal vents and cold seeps
in the northernmost Atlantic and Arctic Oceans

Hestetun JT', Rapp Hans.T*
1Uni Reseérch, SAM-Marin, Norway; 2University of Beérgen, Norway

- The deep-sea démosponge family Cladorhizidae is a group of sponges that has at-

tracted attention due to the discovery of an. atypical carnivorous feedip_g-mode based
on the capture and subséquent digestion of small invértebrates. Additionally, metha-
notrophic symbionts have been described from a species.associated with a miid volca-

* no off Barbados. While normally not counted among the true vent fauna, cladorhizids

are known to appear in greater numbers in the general enrichment zones around vent
and seep systems. Here we present the cladorhizid sponge fauna found in a range
of reducing habitats in the northemmost east Atlantic- and the Arctic (_)ceans. Our
survey comprises the Nyegga cold seeps at 700 m depth on the Norwegian shelf, the

Haakon Mosby mud- volcano at 1300 m depth at the western flank of the Barents Sea,

the Jan Mayen white smoker vent fields-at-5-700 m depth nerth of {celand, as V\{ell as
the astonishing “Loki Gastie” new black smoker field at 2400 m depth at the Arctic mid
ocean ridge. All fogether nine species were encountered. Some of these were four!d
on active chimneys, suggesting that they directly or indirectly benefit from gases in
the fiuids. Presence of the pmoA gene and isotope values suggests that some of the

* species have methane oxidizing symbionts. The phylogenetic relationships. within the

Cladorhizidae and the position of the family within the Mycalina have been debated.
Based on this new material and othet Atlantic as well 35 Pacific cladorhizids we hereby
present a molecular phylegeny supported by morphological data to further eiucidate
thie evolutionary history of this highly specialized group of sponges.
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Phylogenetic analﬁses of poriferan families using highi
conserved housekeeping gene sequences: a status report

HilL A", HHlIl M, Thacker RW?, Pomponi 5%, Reed J%; Redmond N¢, Sperling EA
Peterson KJ¢, Diaz MC’, Lopez JV®

*University of Richmond, USA; ZUniversity of Alabama at Birmingham, USA; *Harbor Branc}
Qceanographic Ihstitute at Florida Afiaritic University, USA; *Srnithsanian Institution, USA; 5Yal
University, USA; *Dartmouth University, USA; "Mused Margarita, Venezuela; ENova Southeastel

University Oceanographic Center, USA

Here we report en an on-going, collaborative, large-scale research effort to assess thy
maonophyly of, and resolve the branching order &mong, the major sponge lineage:
Demospongiae, Hexactinellida, and Calcarea (AToL: PorToL — The Porifera Treé
Life Project). Despite their importance in benthic. hiabitats worldwide, phylogenetic.re
lationships. within Porifera are not well resolved. Our team seeks to establish a robts
phylogeny of sponges by integrating traditional morphological systematics with mult
tiered analyses of gene sequences. To achieve the. goal of refiting our understar
ing of higher-level sponge relationships (i.e., Class; Order, Family), we have adopte
three primary strategies. The first involves exploring mitochoridrial genome sequence:
and gene orders (fo be presented by D. Lavrov elsewhere). The second involves. &
amination of nuclear ribosomal DNA. The third strategy, presented here, involves se:
guencing 7 nuclear, protein encoding genes (aldolase (ALD), ATP synthase beta chali
(ATPB), catalase (CAT), elongation factor 1-alpha (EF1a), methionine adenosyltrans.
ferase (MAT), phosphofructokinase (PFK), and triese-phosphate isomerase (TPI
from the 127 families of sponges identified in: Systema Porifera. Representatives
more than 30 different Poriferan families have been collected primarily from Floridi
and Panama. Most of the families stem from shallow-water specimens, though sev,
eral taxa were obtained from deeper water habitats by Harbor Branch Qceanographi
Institute’s Johnson Sea Link submersiblés. Each sample has been processed for hig|
quality mRNA for the purpose of generating ¢DNA libraries that-will be used to obtai
the protein encoding genes mentioned above, Combined with previous work. in thi
area, we have resulis for nearly 40 families surveyed to date. We present phylogérié:
created with these data, and discuss branchirig ordérs in the context of recenthypoth
eses of svolutionary history within Porifera. To.continue o build this phylogeny, we are
eager to identify pariners ‘and: collaborators who have access to frésh material frol
which high quality mRNA ¢an be extracted. The collaborative and comprehensive ap
proach that we have adopted to sequénce mtDNA and nuclear genes supports effort:
0-understand relationships among the major clades of the sponge phylogenetic tree
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The complexity of the moons: on the phylogeny and

phylogeography of Tetillidae in Indonesian waters.

Hérnlein C!, Becking L%, Erpenbeck D?, De Voogd NJ?, Santodomingo N°

"University-of Amsterdam, The Nethérlands: *Netheflands Center for Bicdiversity Naturalls, The

Netherfands; *Ludwig-Maximilians-University Munich, Gerfmany

Moon sponges include the genera Paratetilia and Cinachyrella. These globular-spong-
es resemble the lunar surface with theiir numerous porccalices: It hasylong been:con-
sidered that. the two species Paratetilla bacca (Selenka 1867).and Cinachyrelia aus-

trafiensis (Carter 1886) are widespread and abundant with a geographic range from

{Hie Red Sea fo the Central Pagific i a variety of habitats. However, recent morpho-

logical work (see absiract Santodomingo et al.) has clearly shown th§t Cinachyrella
australiensis représents a complex of at least six species, and Pgrarenlla bgcca of at
least two species. Qur aim was to establish whether these species: are validated by

© molecular markers and determine the phylogeny of the.Cinachyrella spp. from a wide

range of marine environment {anchialine lakes, coral reefs, rocky shores a_nd coastgal
mangroves) from various locations within Indonesid, and over a greater spatial scale in
the Indo-Pacific region. Preliminary phylogenetic analyses using COl'mtBNA showsd
thit the Paratetilla spp. formed a monophyletic group distingt from the Cinachyrefta
spp., which thereby confirms the distinction between genera. Prellifninary results of the
CO1 phylogenies of Cinachyrella spp. will be presented. In -addition we found strong
intra-specific variance in a number of the Cinachyrella spp. that may be related to
variation in habitats. In this posterwe will discuss the possibility of a Ginachyreifa aus-
traliensis species complex and the role of populations isolated in anchialine lakes as
stepping: stones in their evolution.
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Characterization of melanin from marine sponges

Humanes M", Araujo M*, Xavier J%3, Nunes C*, Vaz P!

“Universidade de Lisboa, Portugal; “University of the AzZores, Portugal; ‘Centre d’Est
Avangats de Blanes (CEAB-CSIC), Spain

Various types of melanin have already been found in the majority of organisms, b
this biopolymer cansidered as one 'of the major pigments présent in nature. The-pr
senge of this pigment in marine sponges (Phylum Porifera, one of the simplest m i
celiular organismis) was postulated, but this type of melanin was never characterize
Thus, our work consists in the extraction.and characterization of a dark pigment ob:
ved in five different sponges collected in four different places, Characterization of th
extracted pigment was done using solid state analytical techniques, due to the ch;
ractenistic non-solubility of these pigments, Therefore characterization techniques i
SEM-EDS, IR, UV-Vis, CHN analysis and X-ray were used to identify the polyrier. Th
results shiowed that the extracted material was obtained in high purity, being identi i
as melanin. The resuls also emphasize the huge structure varfability present in:ihi
pigment, showing different structure arrahgements and compositions depending ori |
source, which influences the UV behaviour, The structural characterization of this clas:
of pigments is fundamental, aliowing a better understanding of melanin properties..
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Chitosan of poriferan origin

Hunoldt 8, Kurek D2, Paasch $', Brunner E', Ehrlich H'

'TU Dresden, Germanyy: *Cehtre "Biosngineering” Russian Academy of Sciences, Russia

The chifin isomorphs isolated so far from arthropods and maHusks occur in the form of
- granules, sheets, or powders. However, fibrous skeletal frameworks of verongid spong-

s represent unigue three-dimensional scaffolds made of alpha-chitin. Ghitinis a linear
polymer consisting mainly of 8-(1--4 -inked 2-acetamido-2-deoxy- B-D-glucopyrancse
units and partially of B-(1-»4)-linked 2:amino=2-déoxy- B-D-glucopyranose. In this

© form, chitin is insolublé In water and-sommon organic selvents. When the degree of N-

acetylation (defined as the average number of N-acetyl-D-glucosamine units pet 100
monomers sxpressed in percent) is less than 50%, chitin becomes soluble in aqueous
acidic solutions (pH < 6.0) and is theih denoted as chitosan. That means, chitosan de-
notes partially (> 50 %) or fully deacetylated chitin. So far, the transformation of the re-
cently discovered spange chitin into-chitosan has not been reported. The main goal of

: the present study was the development of an effective method for chitesan production

from chitinous skeletal scaffolds isolated from the marine sponges fanthella basta and
Aplysina catlifortis. Industrially, chitin is converted into-the more readily applicable
chitosan by parifal or complete deacetylation under alkaline conditions or by enzymatic
hydrolysis. We have used chitinous scaffolds from L basta and A. cauliformis and

. NaOH solutions with different congentrations (25% = 45%) at 95°C and adjusted the

degree of acetylation (DA) by the treatment time: FTIR (Golden-Gate-ATR-technology),
FT-Raman and solid state NMR-spectroscopy have been used for the identification of
chitosan. DA was measured by the established FTIR-method. It was shown for the
first time that chitosan can be obtained from-the chitinous scaffolds of sponge origin.
Possible applicatioris-of chitosafi/chitin based two- and three-dimensional consfructs
in biomedicine, bicengineering, and materials scierice will be discussed.
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Study of the biodiversity of deep-water sponges of Lake Baik
by molecular methods

ltskovich V, Belikov S, Kaluzhnaya Q

Limnological Institute of the Siberian Branch of the Russian Academy of Sciences, Russia

Lake Baikal is the deepast and the most ancient lake in the world, i¥'s age estimats
at 30 million years. Due to oxygen éxchange Baikal is inhabitable at-all depths up
the deepest point of 1637 m. An upusually big number of spongs species live in i

Baikal in comparison fo éther lakes. According to present classifications 13 Speci
and ane subspecies from the family Lubomirskiidae, and five species from the fa
Spongillidae, are known from the Lake Baikal. Though sgonges form the: domi
ing biomass of the benthos of Baikal and play an important roié in the ecofogy ofil
lake, the taxonemy of the Baikal-sponges is complicated. The existing classificatiol
baikalian sponges was developed mainly on the basis of samples collected by sei
diving from depths up-te 40 meters. A small quantity of deep-water samples. collecte:
earlier by dredging allowed the description.of new species of the Lubomirskiidae
the deep-water fauna of Baikal sponges remains poorly studied. In 2008-2009, exp;
tions in Baikal with.use of the deep-water manned vehicles Mir:1 and Mir-2 were
ried out, During dives between 120 - 1450 m unique sampleés of deep-water spong
were collected and their habitats studied. Species identifications were performed Vi
morphological and molecular méthods and-their distribution to depths over 40 mi
ters-was studied. Scanhing electron micrescopy (SEM) identified collected samples
Baikalosponigia intermedia; B. intermedia profundalis, B, bacffifera; B. fungiformis
martinsoni, Swarischewskia papyracea alt from-the family. Lubomirskiidae. Accordin
to"spicule morphology some ‘specimens are representatives of undescribed Lubomi
skiidae species. Several specimens were assignad to the family Spongillidae howeve
species identification was not possible via SEM. Analysis of ribosomal internal tra
scribed spacer regioris (ITS1 and ITS2) was also used to perform -a species ideri

cation of 15 deep-watér specimens and to study their phylogenetic relationships: Al
deep-water specimens were shown to belong 1o the Lubomirskiidae including thas
assigned to the family Spongillidae via morphology. Furthermore, nucleotide subs
tutions distinguish newly collected deep-water specimens from described species:
Lubomirskiidag thereby supporting the existence of new undescribed species. Study:
the deep-water fauna of the Baikal sponges will improve the systematics of freshwats
sponges and will provide new data for understanding the origin-and evolution of th
endermic family Lubomirskiidae.
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Molecular taxonomy and phylogeny of freshwater sponges
from Lake Kinneret:

family Malawispongiidae (Porifera;
Spongillina)is polyphyletic

Itskovich V4, Kaluzhnaya O, Ostrovsky 12, McCormack G?

JLimnological Institute of the Siberian Branch of the Russian Academy of ‘Sciences, Russiai
* Ysrael Oceanographic and Limnalagical Résearch, Kinneret Limnological Laboratory, Israel;

3National University of Irétand, lreland

Freshwater sponges (Parifera; Haplosclerida; Spongiliing) currsnt!y comprise six ?xtaqt
famifies: Spongillidae, Lubomirskiidae, Malawispongiidae, Metaniidae, Metschnikowii-
. dae, and Potamolepidae. The phylogeny of this group is’poorly understood. Melecufar
analyses of freshwater sponges have revealed-that their taxono_my should be recon-
sidered. This, in particular, was stiown fof endemic genera without gemmules and

microscleres inhabiting various-ancient lakes (e.g. Baikal, Tgnganyika, Mala\{vl). Farn»
ily Matawispongiidae Manconi & Pronzato 2002 includes five genera: Comspongrlla
lawispongia Brien, 1872, Spit ngilla Brien, 1974, O_chr/da-
spongia Armndt, 1937, Pachydictyum Weltner; 1901 found in ancient fakes:; Kinneret
(Middle-East), Malawi (African Rift Valley), Ohrid (Europg? and Poso (_Central Sulawe-
si). Previous taxonomic studies on Lake Kinneret identlflgd two to five sponge spe-
cies.and hypothesized their close phylogenetic affinity with other Malawisponglidae.

. The latter is doubtful due to large geographical distance between Lake Kinneret and

other locations. The molecular systematics of endemic angi cosmopolitan.sponge spe-
cies (families Malawispongiidae and Spongiliidae, respeptlvely) in Lake_ Kinneret, were
analyzed using nuclear and mitochondrial markers which possess dlﬁ_erent liates of
evolution. Analyses of miCOl gene data 'showed that endemic Ma!awlsponglldae (‘)f
Lake Kinneret is clustered together with cosmopolitar genera Ephydatia and.endermic
Cchridaspongia (Lake Ohrid), but separated from Pachydictyum glgbcsum (Lvake SH»
fawesi). This supports the previously reported polyphyly of the famlly Malawns_pongn-
dae. Moreover, dnalyses of the ITS region of IDNA suggests that in Lake.Kmneret
four described earlier éndemic.species (Cortispongiila. baroisy. NudOSpOﬂgIl/? a_ster,
N. mappa; N. reversa) tai be assigned as Ephydatia ﬂuv{atihs. ‘Our result_s indicate
that probability &f occurrence of-endemic sponge species in ancient lakes increases
with lake iselation time.
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A molecular model of biocalcification in the coralline sponge

Metabolic fingerprinting as an indicator of biodiversi
Astrosclera willeyana

towards. understanding inter-specific relationships amon
Homoscleromorpha sponges
Jackson DY Thiel V', Macis L', Worheide G*

‘Georg-August University of Gottingen,. Germany; ZLudwig-Maximilians Universitat Minchen,
Germany

fvanisevic J2, Olivier T?, Christophe L2, Chévaldonné P', Pérez T'

SUni ité de la Médité ée, Fraiice; 2Uni ité de Nice-Sophia Antipolis, France

Understanding the forces that both permitted and drove the diversification of all multi-
cellular life remains -one of the great challenges o evolutionary biclogists. The meta-
zoan ofigins of the-ability to biocalcify is significant because the appearance of this trait
within diverse lineages coincides with the appearance of many-disparate body plans in
. the fossil record. However, the degree of evolutionary-conservation in the biosynthetic
pathways that-guide the deposition of metazoan CaCO3 skeletons is largely unknown.
Here we show that Astrosclera. wilfeyana, a living representative -of the now largely
extinct stromatoporid sponges (a polyphyletic grade of poriferan baupian), has-appar-
ently bypassed the requirement to evolve mineral-regulating matrix proteins by using
+ the degraded remains of bacteria to seed CaCO3 crystal growth. Furthermore we-have
identified a gene that was apparently transferred from a delta-proteobacterium into
the. genome of ari ancestral demosponge via a horizontal gene transfer (HGT) event,
and that this.gene is now likely to be involved in the process of spherulite formation.
In combination Wwith previous work where we characterised the action of an alpha car-
“ bonic anhydrase and its role in.spherulite formation, we are now developing a model of
skeleton formation in this early branching metazoan. This model suggests thatitwas a
combination of highly conserved genes inherited from the last common ancestor of the
Metazoa, and linsage specific events (HGT and bacterial seeding of spherulite forma-
tion) that supported the evolution of skeleton formatiofi in this so called ‘living fossil'.

Sponges are.an important souree of secondary metabolites showing a great diveisi
of structures and biological activities. Secondary metabolites-can display specificity:
different taxonomic levels, from spegies to phyluim, which can make them good tax
nomic characters. However, the knowledge available on the metabolonie of non-miodi
organisms is often poor. In this study, we démanstrate that sponge chemical diversi|
may be useful for fundamerital issues in ‘systematics or evolutionary biclogy, by usin
metabolic fingerprints as indicators of metabolomic diversity in-order to assess inter:
pecific relationships. The sponge clade Homoscleromorpha is particularly challengi
because its chemistry has been little studied and its phylogeny is still debated. Idén
fication at species level is often troublesome, especially for the highly diversified O
cdrelfa genus which lacks the fundamental characters of sponge taxonomy. An HPL
DAD-ELSD-MS mietabolic fingerprinting approach was developed .and applied to
Mediterranean Homoscleromorpha species as a rapid assessment of their chem
diversity. A first validation of our approach was to measure intraspecific vartabili
which was found significantly lower than interspecific variability obtained between f
Oscarella sister-species; Interspecific relationships among Homoscleromarpha P
cies wera then inferred from the alignment of their metabolic fingerprints. The resuiti
classification is congruent with phylogenetic trees obtained for a mitochondrial BN,
marker (COly and demonstrates the existence of two distinct groups within Homo:
cleromorpha. Metabolic fiigerprinting proves a useful complementary fool in speng
systematics. Qur case study calls for arevision of Homoscleromorpha with further ph
logenetic studies and identification of additional chemical synapomorphic characters
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Bacterial communities associated with the freshwater sponges
of Lake Baikal and identification of polykstide synthase genes
from the sponge metagenome and cultivated strains

Bathydorus sp. nov. and Docosaccus sp. nov. (Lyssacinosid'
Hexactinellida): Two new species of glass sponges from th
abyssal northeast Pacific .

Kahn A, Geller J', Reiswig H?, Smith K* Kaluzhnaya O, Kulakova N, Terkina |, liskovich V

*Moss Landing Marine. Laboratories, USA; 2University of Victoria, Canada; “Monterey Ba!
Aquarium Research (nstitute, USA :

Liminological Institute:of the Siberian Branch of The Russian Academy of Sciences, Russia

Phylum Porifera. consists of approximately 15,000 species inhabiting marine and fresh-
water environments. Although most sponges are found in the marine environment, an es-
timated 150 apecies populate freshwater habitats: Since sponges are filter feeders they
make asscciations with great amount of microorganisms. Molecuiar ecological studies
have suggested that a majority of sponge-assosiated microbes are uncuitured. Investi-
gation of cultured microorganisms derived from sponge communities is also inportant
because they can produce a novel bioactive metabalites. In recent years, a numerous
studies have concerned to estimation of microbial diversity and to detection of the ability
of sponge-associated bacteria to produce different bicactive compounds, large number
the upward-facing atrial surface. Spicules include long, blurit-tipped diactins, smagt of which are polyketides. In contrast to marine sponges, freshwater-sponge microbial
pentactiris, spiny stauractins and hexactins. Microscleres include hexasters, hexa communities are poorly studied. In present work for the first time the uncultivated bacte-
tins, and oxyhexastets, Within the genus, Bathydorus species does not match ant vial diversity associated with the endemic baikalian sponge Lubomirskia baicalensis was
the existing eight species based on It biogeography and the spicules that compl described employing 16S rRNA gene library construction, restriction fragment length
its skeleton. Docosaccus-sp. nov. (Family Euplectellidas) also has long lophophyt polymorphism and phylogenstic- analysis. It was found that L. bajcalensis-associated
spicules that anchor it into soft sediments, but they project in tufts from the bottorm bacterial community consist of Actinobacteria, alphar, beta-Proteobacteria, Verucomi-
the sponge and are not present along its perimater. Visible oscula on the atrial surfat f;‘é‘éﬁ’ 55)7??5??5&3% SSVSEgmﬂaThwehig ;]Ct;g;ooﬁ}ascgg;z ewfric%%?&??ff; goup
grve mdmdugls 2 spottved appearance. Spicuile analysis places the sponge nntofFa bicactive. metabolites wasalso analyzed by PCR-screening of PKS genes with degener-
ly Euplec?e!lldae and its lophophytous meﬁhod of attafzhment plgcgs '{_ n Subfa ate primers DK-F and DK-R (Ehrenreich et al., 2005) using metageriome DNA as'tem-
Euplecteliinae. Megascksre_s include hexacting, pe'ntactms, and diactins; mlCrOSClerj biate. Amplicones obtained from the clone library were sequenced resulted in 18 differ-
include oxyhexasters, hemioxyhexasters, and floricomes. The presence of extremel ent sequences (with 35-99 % identity). A BLASTX analysis revealed that all sequences
large hexacting eliminates most genera within Subfamily Euplectellinae, ieaving:| were related to KS-domains of PKS genes isolated from alpha-, beta-, delta-Protecbac-
monospecific genus Docosaccus Topsent 1910, Descriptions of these new speciesg teria (Myxococcales), Varrucomicrobia, Cyanobacteria; uncultured bacteria (including
necessary as studies will soon emerge establishing sequences of their mitochon symbionts of sponge Discodermia dissoluta) and eucariotic Chlorophyta. All PKS gene
genomes and studying population-level changes using time-series data from Statl

Two néw species of glass sponges are described from Station M, & long-term stadt
site in the abyssal plain of the northeast Pacific Ocean. Though similar in their plats
like' gross morphology, ahalysis of spicules from these two species places them
two different families within Qrder Lyssacinosida. Bathydorus sp. nov. (Family R
seliidae) is supported by evenly-spaced lophophytous spicules that project into- 1
soft sediments of the abyssal plain, Its pefimeter is lined with long spicules, giving
a hairy appearance. The spacies is white to crsam color and has no visible osculd

fragments showed varying similarities (47-82% identity) to their closestmatches in Gen-
Bank. Several KS-domains obtained in preseént study were related to genes nvolved in
byosynthesis of known fnétabolites: curacin A, {Curl; antitubulin natural. product), me-
ithiaZol (MelF; electron transport inhibitor), stigmatellin (StiB, StiC; electron transport
inhibitor), cryptophycin (CrpB; anticancer agent), myxalamid {antibiotic). Cultivation of
bacteria associated with baikalian -sponges (L. baicalensis and Baikalospongia bacil-
lifera) resulted in isolation of 85 strains,, 30 of which weré identified by microbiological
and molecular (16S tRNA) methods. Most of the sirains analyzed were belong to phyla
alpha-, gamina-Proteobacteria, Firmicules and Actinobacteria. Strain Pseudomonas
fiuorescens 28Bb-06 was chosen for molecular sciegning to determine the presence of
PKS genes: Four obtained KS-domain sequences shared 40-53% identity to each other
at amina-acid level and 51-66%-identity with PKS genes of different bacteria including
produicers of yersiniabactin {Ybt; siderophore, virulence: factor), rhizoxin-(RhiA, antimi
totic: agent with anti-tumor aclivity), epothilone (EpoE; cytotoxic agent) and disorazol
{DszA: inhibitor of tubulin potymerizaition). Our results revealed the high diversity of Lake

with baikalian sponge to produce the novel bioactive:-compounds.
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A set of ribosomal RNA gene copies in a single individual ¢
Ephydatia fluviatilis

Karlep L, Aas N, Salonen §, Lopp A, Reintamm T, Kelve M

Tallinn Uniiversity of Technology, Estonia

A number of intérnal transcribed spacer (ITS) sequences for the freshwater sponi
Ephydatia fluviatilis from various localities all over the world can be found indat
bases. However, only one distinct iTS sequencehas been published per a samp|
of E. fluviatilis, though typically up to-several hundreds of copies of ribosomal RN
genes are found per eukaryotic genome. The tandem repeats of the rRNA genhes al
considered to be subjected fo a concerted evalution. Still, the TRNA genégs ou:
the tandem repeats (e.g. separated by mere than 1Mb or éven located on diffefe)
chromosomes) evolve independently which may fead to a certain heterdgeneity of th
rRNA gene pool. For E. fluviatilis it has aiso been shown that ribosomal genes ar
cated on at least two different chromosomes (Ishijima et ] 2008, Zoclog Sci 25(5):48
6). Thus very likely detection of tRNA gene pool heterogeneity for ‘a single. individu
is-possible: The pool of rRNA genes instead of a single sequence could be considej
to be characteristic of a particular individual. We used the amplification of ITS re;
from £, fluviatilis with primers specific for 188 and 28S rDNA cohserved position
freshwater sponges, The obtained amplicon was a heterogenous product with sever:
single nucleotide polymorphisms (iricluding nucleotide substitutions and deletions/it
sertions). This heterogeneity was resolved by.clening the product and sequencing
obtained clones. We conclude that the direct sequencing of the ITS region togel
with a semiquantitave analysis of the rRNA gene pool is sufficient for the molegil
characterization of a sponge individual. Our approach would help to find out the.f
tionships between individuality, coloniality and definition of strains of £. fluviatilis.
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Geographic variation of microbial diversity of symbionts in
the coralline sponge Astrosclera willeyana from the Red Sea

(Egypt) and the Great Barrier Reef (Australia)

Karlinska K, Worheide G
Ludwig-Maximilians-University Munich, Germany

Distantly related sponges from different oceans host similar microbial commuinities.
However, despite-of intensive research on symbiotic microorganisms in sponges, our
knowledge is still not comprehensive. The microbial diversity in coralline sponges,
unique members of Phylum Porifera, was never investigated using culture-indepen-
dent molecular methods. The coralling demosponge Astroscléefa willeyana, thought
ta be a living. fepresentative of reef-building stromatoporoids of the Mesozoic and the:
Palasozoic, is widely distributed throughout the Indo-Pacific; from the Red-Sea to the
Society Islands. The aim of the study was to examine the variability in microbiat cam-

. munity composition-of Astrosclera from separated geographical fegions. The phyloge-

neti¢ affiliation of sponge-associated bacteria was assessed by random sequencing
of two 165 rDNA clohe libraries constructed. from single specimens of Astrosclera
willeyana from the northern Red Sea (Egypt) and the Great Barrier Reef (GBR) (Aus-
traliz). A single archaeal 168 rDNA genotype, affiliated to the phylum Grenarcheota,
was found in the specimen from the GBR, but riofie ‘in the one. from the Red Sea
yet. In total 322 and 347 clongs were sequenced from the GBR and the Red Sea
specimens, respectively, Phylogenetic analysis revealed. complex microbial commu-
nities in both samples, sharing significant features: The phylegenetic. distribution of
sequences in both sponges was relatively uniferm, charagteristic. far microbial cam-
munities with high diversity. A. willeyana from the Great Barrier Reef showed slightly
higher diversity, where Poribacteria and Archaea were additionally-found (each 1%). In
both samples, the green non-sulfur bacteria ~ Thermomicrobia/Chicroflexi (20% Egypt
and GBR) were the most abundant, as well as the Gammaprotecbacteria (17% Egypt,
14% GBR), and the Adtinobacteria (10% Egypt, 14% GBR). The Deltaproteobacteria
and Nitrospirae wers more sbundant in the Red Sea specimen (12%, 8% Egypt-and
10%, 6% GBR, respectively). The Acidobagteria and Alphaproteobacteria (about 9%
each), as well as the Gemmatimonadetes; Nitrospina, and Spirochaetes (in total 8%)
wiré. found In both samples with similar abundance. Over 90% of sequences obtained
fram Astrosclera wilfeyana from both geographically separated areas were closely re-
{ated to other sponge-derived sequences; highlighting the uniqueness of the micrabial
consortia.in sponges. The remaining sequences were similar'to sequences from un-
cultivated organisms, particularly from marine environments. None of the sequences
were closely related to validly described microerganisms. In both Astrosclera sam-
ples 8% of the sequences was afiiliated to the group of “uncultured bacteria®, which
enclosed unidentified bacteria diverse from all hitherto-characterised and described
microorganisms.

229




GIRONA
2010

Karlinska K, Worheide G

munity with other sponges.
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Phylogenetic diversity of the microbial symbionts in tl
coralline sponge Vaceletia crypta

Ludwig-Maximilians-University Munich, Germany

Recent-advances in culture-independent molecular- techniques have greatly improvi
our knowledge of micrebial diversity in sponges, which harbour rich and various
crobial communities' in their tissugs. However, a clear picture remains still afar. T
is especially true for coralline sponges, -also called sclerosponges, which are unigue
roembers of Phylum Porifera because they. build a solid (‘hypercalcified’) calcareo
skeleton, similarin appearance to seme reef building corals, During long periods of;
Earth’s history coralline- spanges were dominant reef-building erganisims and are
gardeéd as ‘refict taxa’ or ‘living fossils', Vaceletia is the only récent member of so-cal
‘sphinctozoan-type’ sponges, which contributed to reef-building in the Palaeozoic 4
Mesozoic: Thought to be extinct, Vacelefia crypta was rediscovered in the 1970
Herewe present results about the microbial diversity of Vaceletia crypta from the Gr
Barrier Reef (Australia), obtained.by sequencing of a bacterial 163 rDNA clone fibral
396 clones were sequenced and used for subsequent phylogenetic analysts. Archa
165 rRNAwas PCR-amplified, but not yét siceessfully seguenced. The microbial co
munity of V. crypta showed a high microbial diversity and a complax composition Wi
a relatively homogéneous phylogenetic distrioution. The most abundant were mel
bers of Thermomicrobia/Chloroflexi (18%). Over 50% of the microbial community ¢
sisted of the Gammaproteobacteria, Gemmatimonadetes, Actinobacteria, Nitrospil
Acidobacteria with-nearly equal participation. Less abundant members of the microbi
community belonged to the Deltaproteobacteria (6%), Nitrospina (6%), as well asitt
Alphaproteobacteria,. Poribacteria, Betaproteobacteria, Cyanobacteria, Spirochaets
and Deinococcus-Thermus (in total 10%). 8% of the sequences from V. crypta wi
assigned to the group of “Uncultured bacteria” of undefined affiliations, which indicate
new unspecified microorganisms with unknown physiological potential. 95% of the:
quences clustered together with other sponge-derived sequences, what undersco!
that the “living fossil" coralline sponge Vaceletia shares features of its microbial ¢o

Genotypic and phenoty’)ic characterization of fluorescent
Pseudomonas spp. isolated from the freshwater sponge
Ephydatia fluviatilis

Keller T, Costa R?, Jousset A% van Overbeek L?, van Elsas JD*

“University of Algarve, Portugal; “University of Gosettingen, Germany: *Plant Research
International, The Netherlands; ‘University of Groningen, The Netherlands

Bacteria are believed to play an important role in the:complex biochemistry of spong-
&5 (Porifera). Cosmepolitan and metabolically-versatile ‘Pseudomonas species are
kriown to produce ‘& variety of secondary metabolites. with putative biotechnological
applications. Thiese organisms also display an extraordinary capability to colonize a
broad rarige of eukaryotic hosts, but knowledge. of their oceurrence and activity in
sponges is still rudimentary. I this study, Pseudomonas ssp. isolated from the fresh-
water sponge Ephydatia fluviatilis were analysed as to their diversity and dntagonistic
capabilities against a range of model environmental organisms. Culturable fluores-
cent pseudomenads were numerically enriched in £. fluviatilis, surpassing counts ob-
tained for lake water samples by 3:4 orders of magnitude: The.genotypic diversity of
90 fluorescent isolates retrieved from E. fluviatilis was determined by BOX-PCR fin~
gerprinting -and shown torsubstantially vary among different sponge individuals, Sixty-
two Pseudomonas isolates were tentatively identified by 165 rRNA gene sequernicing
to species. level with > 97.8% probability, whereby 7 different Pseudomonas- species
were found: 2 mandelii, P. migulae, P. jessenii, P corrugata, P. gessardii, P. pitida and
P fuorescens. Forty-nine percent of the isolates displayed in. vifro artagonistic activ-
ity towards the Gram:-positive bacterium Bacillus subtilis; 34% towards the oomycete
Phytium ditimum; and 19% towards pathiogenic fungi. Moreover, 35% of the isolates.
showed remarkable resistance against predation exerted by the ciliate Colpoda steinif
in microcosms. Selected cell extracts of résistant pseudomonads caused either com-
plete immobiity or lysis of active C. steinii cells iij vitro. Multivariate analysis revealed
a clear allocation of the antagonistic Pseudomonas isolates in two groups, One group
displayed pronounced activity against the tested fungi and the comycete R ultimum,
whereas the secand group was characterized by its activity against B, subiilis and
resistance towards C. steinii. Both antagonism -and predation resistance were posi-
tivaly correlated with the ability of the strains to produce biofims in static microcosms.
Amorig the isolates displaying the most pronounced antagonistic features were. those
tentatively identified as Pseugomonas fluorescens, P. jessenii and P. mandelii. Our
results indicate that the freshwater sponge Ephydatia fitiviatifis harbours diverse and
bioactive Pseudomonas spp. of potential use in applied biotéchnology. -
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Spermatozoids or asexual propagules in Calcarea?:

Klautau M, Lanna E, Borojevic R
Universidade. Federal do Rio de Janeiro, Brazil

During one year we have accompanied a population of the. sponge Clathiina a
(Porifera, Caicarea, Calcinea) in Cabo Frio, Rio de Janeiro state, Brazl, to study
reproduction. Atotal of 10 specimens of C. alrea were monthly coliected during:
year, and fixed for standard histology (Bouin fixative) and SEM analyses, For the' SE
specimens were fixed in 2.5% glutaraldehyde, 0.2 M sodium cacodylate buffer
7.0} in filtered seawater (1:4:5), decalcified (5% EDTA pH 7.0 for 48 - 72 hours
hydrated, criofractired, coated with gold, and observed in a JEOL JSN 5310 SEl
Occytes, embryos or larvae were not found. after one year of study, however, wi
served in some specimens flagellate celis budding from choanocytes. While se
specimens showed a normal choanoderm, with. cheanogytes presenting collar.
flagellum, others presented a disorganised choanoderrn with flagellated cells, wi
a collar, budding from the tegion inside the choahocytes’ collar. In-some cases, il
same specimen, we could observe. different stages’ of budding, including free flag
lated cells. While thé choanocytes measure 3.4 um (£ 0.2 um) in diameter, those cél
are-rounded and measure 2.1 pm-(x 0.2 um). Additionally, they do not have acol
but present a flagelium with the same thickness: as the choanocyte’s flagelium‘(0
um). The existence of chaanocytes without collar in calcareous sponges has alrea
been reported by a few authors in different species. However, this change has ustig
been attributed to factors other than reproduction, for example, as a result of anox
Gatenby was the only author that suggested that choanocytes without coliar (sl
be related to reproduction. Althiough the origin of the missing collar may be relat
to factors other than reprodiiction in other caicarean species, in C. aurea we belis
that these flageliate cells without collar are spermatozoids or asexual propagules. T
budding of celis from choanocytes, the presence ‘of différent budding stages and:t
disorganization of the entire choanoderm support our hypothesis that the free flag
late cells observed in'the lumen of G. aurea are probably spermatozoids. On the oth
hand, the absence of oacytes and larvae after onéyear of investigation suggests th;
these flagellate cells might be asexual propagules. i that is the case, then, asexu
reproduction would be the most important strategy in maintaining populations of:!
aurea in’ Cabo Frio. Furthier studies will have to be performed until we can determi
the function.of these differentiated.cells.
Financial Support: FAPERJ, CNPg

Temporal variability in sponge assemblages inhabiting -an

“Remote afolis are some of the last stronghiolds for near-pristine reef systems. Knowing
the potential threats to these reefs.is critical to their future.conservation. Palmyra Atq_!l
is one of the most remate reef systemis it the world; focated 1,930 ki south of Hawaii.
The atoll remained essentially uninhabited until the. U.S. military déveloped the lagoon
systern and islets during WWII. The alteratiens included extensive lagoon dredging,

temporal stability of sponge assemblages in the lagoon to. determine ‘whéther the;
were stable or increasing/changing, thereby represeriting a potential future threat to
the adjacent-reefs, In July and October 2008 and 2009 we recorded spange specie:
density .and area coverage relative to. available boulder surface. area jn situ (uppe

altered lagoon system in a remote Pacific atoll

Knapp |, Williams G, Bell J
Victoria Uriiversity of Wellington, New Zealand

land reclamation and the creation of a. shipping channel into the lagoon. The reefs
represent a largely pristine oceanic environment with few sponge species {(exclud
ing bioeroding spp.), yet-thé dominant fauna’in the degraded lagoons are sponges
including at least two infroduced non-indigenous specigs. We aimed to examine the:

surfaces examined only) using 15x 1m? permanent quadrats .at 3 sites. We fo_u
that boulders miovad between seasons, but despite this, sponge area cover remaing
relatively stable, whereas species densities fluctuated significantly between seaso
Although we obseérved seasonal changes in the nature of sponge assernblages, th
were. relatively stable between years. We suggest the seasonal variation fn sponge
densities may be. due to. seasonal fragmentation of the sponges or occurs as-a result
of boulder turnover. Our results indicate that the lagoon spenges at Palmyra are rel
tively stable despite exhibiting seasonal fluctuations In species densities. Our: stu
highlights the impartant of examining terporal changes in sponges at both séaso
and inter-annual scales.




WD
PO

Isolation and identification of chitin within fibrous skeletons

Environmental variability drives differences in spo f
of Verongida sponges.

assemblages at a remote Pacific atoll

Knapp I, Williams G, Bell J
Victoria University of Wellington, New Zealand

Kurek D, Varlamov V', Bazhenov V% Vyalikh D?, Molodtsov $%, Born R3,
4 Ehrlich H®

‘Centre. “Bi I ing” Russiary demy ‘of Sciences: Russia; Far Eastern National
University, Russia; *Dresden University of Technology. Germany

Habitat modifications- will inevitably alter the way an écosystem furictions. Pal

Atoll National Wildlife Refuge; located 1,930 km South of Hawai, was:-occupi
the US military durinig WWII. During this time, Palmyra was heavily altered throu
dredging, land reclamation, extenisive building and the creation of a shipping chann
through the reef. The sponges at Palmyra (excluding bioeroding sipp.) are scarc
he near-pristine reef but are the dominant fauna within the atoll’s lagoons, In 2008
conducted.a baseline survey. at 12 sites across the 4 lagoons at Palmyra to asses
how environmental variability influenced sponge species diversity, density, peic
age cover and assemblage structure. We also measured a suite of environmé
variables at each site including temperature, chlorophyil-a, water flow, total particijal
matter and percentage organic. miatter of settied sediment. In this presentation:
will discuss the association between sponge assemblage patterns and environme
variables and identify indicator species characterizing the different environmental
gimes. Our data suggests that sedimentation and flow rates are key proximal fac
structuring sponge assemblage patterns. Of the species found at Palmyra, two ar
particular interest as they have been identified as non-indigenous (NIS} with the:pg
sibility of other NIS potentially ariginating fromi Hawaii. The: functional significance
the lagoon sponges at Palmyra rémains unknown. However, the lagoon sponges ha
the potential to directly influence other species throtigh spatial competition of indir
through filtering the lagoon water, which subsequently flows over the adjacent ree
Oursurveys demonstrate that most of the sponges at Palmyra are restricted to. the }
goons, including the NIS and -are therefore unlikely to spread to the reefs uniess the;
is a decline in environmental quality.

Because sponges, with a fossil record dating back to the Precamb_rian, are'probably
the earliest branching animals, the description of chitin formsin this group Is of evo-
lutionary and phylogenetic interest. The goal of the present stugiy was to carry out
systematic screening for the presence of chitin-based scaffolds W\tr_nn d!ﬁ%@n_t repre-
sentatives of the order Verengida. Verongida spengés are characterized by rigid fibers
which are strongly and regularly anastomosed thus forming skeletgt networks_. Frag-
ments of the sponges were treated in distilled water, acetic acid. sodn{m hyd(ox{de gnd
optianally hydrogen peroxide. The residual (skeletal) fraction was dialyzed, air dried
and analyzed by various methods (SEM, 13C solid-state NMR_speciroscopy. NEX-
AFS spectroscopy, IR and Raman speciroscopy, fluorescence micrascopy) as. well as
biochemical ‘approaches (chitinase digestion and test). The present system‘gnc study
of representatives from the Verongida order revealed the presence of a chitin-based
scaffold closely resembling the shape and morphelogy of the or}grnal sponge: for all
species under study. The particular chitin biosynthesis pathways'in yerong@ sponges
remain a target for future research. The issues relative to the potential appllcabﬂl’l}‘/ of
three-difhensional chitin-based scaffolds in tissue engineering as well as for technical
application are discussed.
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tructural diversity of silica-based formations in freshwater
sponge Drulia brownii (Metaniidae: Demospongiae)

Structural features of Aspidoscopulia sp. (Hexactinelllr
skeleton with respect to isolation of organic matrix

Kurek D', Custodio M?, Enhrlich H3

‘Cenre “Bicengineering” Russian Academy of Sciences, Russia; 2University of S3o Pauio,
Brazil;*TU Dresden, Germany

Kurek D', Tabachnick Kz, Pisera A2, Ehrlich H*

'Centre "Bioengineering” Russian. Academy of Sciences, Russia; “P.P, Shirshov Institu
Oceanclogy, Russian Academy of Scierices, Russta; *Polish Academy of Sciences, Palay
“Dresden University of Technology; Germany

There are three strategies within Porifera fo streéngtheén their skeletons: biomineraliza-
tion of organic templates, use of the foreign material (mineral migropanicles, spicule
debris) and use of self produging spicular material. It is well establlshec_l that when the
sponge spicules are formed, the largest of them are often aggregated in bundies em-
bedded in a fibrous sheath.(e.g. spiculated spongin fibres). This kind of strategy hqs
been observed. by us also in poorly investigated freshwater Amazonian sponge Drulia
brownii. This sponge can easily be seen and collected during the low water season,
dried out, encrusting the trunks, branches, twigs and leaves of the flooded forest. Be-
sides the megascleres, the gemmiles of this species are covered by small siliceous
shield-shaped {scuteliform) gemmoscleres. The present study deals wi@p st_ructural di-
versity of silica-based formations, which has been observed in D. brownii u_smg stergo»,
fight- and fluorescence microscopy as well as using SEM and TEM, Detailed physico-
chemical and biochemical investigations of organic material that glues spicules of D.
brownif shiowed no presence of chitin. in this communication will be discussed about
the possible nature and origin of the pigmented organic glue.

Aspidoscopules have.discoidal head and spines that pratiude from a single margir
whorl of the head. Micioscleres usually hexasterous with oxyoidal, discoidal and

choidal cuter-ends —to be eliminated at all. The genus Aspidoseupisia in rmost char:
ters is similar to the-génus Farrea; both are representatives of Farreidae. Earlie
reported the. presence of chitin within skeletal frameworks of Farrea occa. Howew
there is no information about the nature and origin of organic matrix in Aspidosoo,
lia species, Organic matrix differs is-close genera of Amphidisgophora: Monorhap
{Monorhaphididae) and Sericolophus (Pheronematidag); close genera and fam

have different organic matrix in their silica spicules: ¢ollagen and chitin correspon
ingly. Here, we. present a detailed study of structural and physico-chemical properi
of skeletal fragmerit of Aspidoscopuiia sp. We apptied both HF--and alkali-based:a
proaches for demineralization of glass sponge skeletal fragments. By investigating:
these materials using a wide array of techniques (FTIR, SEM, TEM and -electron:d
fraction, Calcofluor White. Staining and fluorescence microscopy), we show that ehii
is @ component of the siliceous skeleton of Aspidoscoputia'sp. similarte Farrea oce
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Comparative investigations: of nature and origin of skele
organic matfrices _olg Aplysina aerophoba (Vgrongida)ea
Dysidea avara (Dendroceratida)

Kurek D*, Assal Y2, Born R?, Kammer M2, Ehrlich A2, Kljajic 2%, Ehrlich, H

'Centre “Bioengineering” Russian Academy of Sciences, Russia; *Dresden Universit
Techhclogy, Germany; *University of Montenegro, Montenegro. :

A§ccrqing to the literature, in the orders Verongida, Dictyoceratida, and Dendfo
a‘tl_da, jointly referred to as ‘keratose demosponges', the skelaton does not conl
siliceous spicyles but-oply spongin fibres. This shared trait has encouraged placem
of these orders: together within Demospongiae, although their relationships ref
uncer?ain. Here, we will report about comparative study with respect to idenitifica
organic matrix within skeletal fiores of Dendroceratida sponge. Dysidea avara an
Verongida sponge Aplysina aefophoba, which has been collected from the same pl
of the sea bottom and af the same time in Kotor Bay-in Montenegro. Different struch
(SEM, TEM; LSM, FTIR, Raman) and biochemical analyses of the chemically trea
and untreated skeletal fibres of both sponge species were performed, It was shi
that chitin-and silica-chitin-aragonite. biocomposite are present only in A. aerophob:
however D, avara possesses only collageri-like (spongin) organic matrix with ince
rateq forelgn microparticles {quartz, basalt) and spicular debris. Our restilts con
prgv;ousiy teported data based on 18S; and the C1, D1,:and C2 domains of 285 RN/
whxc}} suggested that the verongids to be not related to the ‘keratose’ orders Dicty
ceratida and Dendroceratida. Because, chitin system has been recently sugges
as mere andient as collagen system, we can speculate that-Verongida are oider tha
Dendroceratida. Here, we propose for the first time that the key to the orders.as on
the criteria that differentiate Verongida from Dictyoceratida and Dendroceratida o
be the possibility of having chitin.

- action of interferon, 2-5A synthetases have beenrsuggested to also be involved in other.

- the OAS activity in sponges does notneed external dsRNA and the enzymatic activity
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Sponge 2-5A synthetases form the distinct subgroup of the
2-5A synthetase family

Kuusksalu A, Reintamm T, Lopp A, Péri M, Kelve M
Departrent of Gene Technelogy, Tallinn University of Technology, Estonia

ligoadenylate synthetases (2-5A synthetases; OAS) cafalyze the polymeriza-
tion of ATP into 2’ 5-linked oligoadenylates (2-5A). The anly known function of 2-5A in
higher vertebrates is to aciivate latent ribonuclease (RNase L) that degrades single-
strandéd RNA of viral-and cellular origin. Being important components-of the antiviral

cellular processes, such as regulation of cell growih, differentiation, pre-mRNA splic-
ing, tumorigenesis and apoptosis. We have demonstrated the presence of QAS in the
evolutionarily most basal multiceliular animals, sponges, where fio interferon system
is present, Our studies have revealed significant differences in the éhzymatic propsr-
ties of the enzymes from sponges and vertebrates. Differently from higher animals,

cannot be destroyed by RNase treatment, However, when expressed in £, cofi, the
recombinant OAS from Geodia sydonium binds to bacterial RNA with high affinity. The
homology of sponge OAS proteins compared 1o those from vertebrates is rather weak.
Moreover, the OAS ‘gene structures (i.e. exonfintron patterns) of the marine sponges
G. cydonium and Amphimedon queenslandica are completely different from the con-
served OAS gene structures of vertebrates. Sponge OAS genes do not form & single
contiguous clustér but are grouped In separate loci eontaining one or two tandemly
arranged  genes. Thus, sponge OASs form & distinct subgroup of 2-5A synthetases.
Some evidence exists, that sponge OASs:-are also involved in innate immune system
of these animals. In contrast to mammals, the exact signalling pathways leading to the
corresponding response (stress response, including probably antiviral response) are
still unkinown in sponges. Further studies of these ancient enzymes might be helpfut
for unravelling mechanisms of the other, less well known signalling pathways invalving
mammalian OASs.
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Reproductive dynamics of Paraleucilla mégna (Porife
Calcarea) and its relationship with some environme
parameters in Rio de Janeiro (Brazil)

Lanna E, Paranhos R; Klautau M

Universidade Federal do Ric de Janeiro - Brazil

The reproduction of sevéral groups of marine invertebrates is usually associated:
changes in erivironmental parameters. However, the influence of such parametel
still obscure to several groups of sponges (phylum Porifera). In this work, we try tg;
cidate how changes in the environment affect the reproductive dynamics of Parale
la magna: (Calcaronea, Amphoriscidag), ari alieh species'in Rio de Jaheiro (Br
Ten specimens of P magna were sampled monthly from September 2006 to Mar
2008 and fixed (Bouin) to histological analysis. Dénsitieg of reproductive elemen
(ripe oocytes, embryos, and iarvae) were calculated counting them in a-square:wi
4 mm?*areaoh the sections. The énvironmental parameters analyzed were: photopt
riod, rainfall, day and night tide height, superficial seawater temperature; salinity; b
mary productivity (chlorophyli-a and pheophytin), and bacterioplankten abundance
though Paraleucilla magna was reproductive throughout the whole studied period; if
quantification of the reproductive elements allowed us to abserve two major peri
of a stronger reproductive effort: January to June 2007 with peak in April [16.9 {1
reproductive elements/imm?], and November 2007 to March 2008 with peak in Jan
ary [12.6 (6.8) reproduciive elements/mm2]. This result differs from a previous. wol
with this species, when P. magna was reproductive only during the summer. it-ws
notfeund any seasonal pattern for almost all the environmental parameters studi
exgept for the daily tide height (higher mean valizes were observed in the summer) aj
the night tide height (higher mean values occurred in the winter}. Ripe cocytes we
found mainly during the sumimer, although their fnaximum peak was in April 2007-(8
(9.3) oocyte’s/mm?]. The variation of e densities of oocytes during the studied perig
was significant (p<0.0001, Kruskal-Waliis test [KW]}, and was not correlated with &
environmental parameter. Embryogenesis (all the:stages from the st cleavage fo st
moblastulae) occurred only after January 2007, witi peaks.in the suinmer, Their d&
sities _significantly varied-among the months (p<0.0001, KW) and could be correlateé
with the densities of cocytes (p<0.0001, Pearson's correlation [PE]) and with the wat
temperature (p=0.401, PC). Larvae were obisérved In almost all the studied periof
with peaks.during the summer and April 2007. Larvae densities were also significant
different among the studied months (p<0.0001, KW) and this variation was correlate
th pheophytin (p=0.014, PC), The reproductive effort (mean value of the sum of th
fheans of the. three reproductive elements of each month) was significantly differe)
among the months (p<0.0001, KW) and was cotrelated with pheophivtin (p=0.04, P
and bacterioplankton (p=0.025, PC). Although oocytes, larvae, and the “reprodustiv
effort” were not significantly correlated with the. temperature, plotting the reproductivi
elements vs. the temperature indicated a possible role of this parameter in the repr
duction of 7. magna.

Acknowiedgements: CNPq, FAPERJ, Patrobras.
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Life cycle and the reproductive dynamics of Sycettusa hastifera
~(gaelc¥rea: Calcaro?\ea: Heteropiidae) in the Southwestern

Atlantic

Lanna E, Klautau M

Universidade Federal do'Rio. de Janeiro - Brazi)

{n this work, we desciibé some aspects of the life cycle and reproductive dynamics of

Sycettusa hastifera Row; 1809 (Calcaronea, Heteropiidae), a tubufar syconoid. sponge

with osculum-basis potarity and radial symmetry. From Septgmber_zooa to Noverfnber
2009, ten specimens of 8. hastifers were monthly collected_m Aryala! d(_) Cabo (Rio de
Janeiro), Brazil (22°58'S and 42°00'W). Specimens were fixed in Bouin for standarq
histological techniques. Densities of reproductive elements were calculated aﬁer di-
gital iniaging of tissue's sections of each individual, We found that the populatxop of
Syceltusa hastifera was reproductive in Arraial do Cabo throughout t.he ;tudxed period,
with at least four of ten specimens showing some stage of reproduction in each _month,
except for July 2008 when néne specimen was reproduc{ive.fq form the cogonia, cho-
anooytes divide transversally, one of the daughter cells is still in the ghoanoderm and
the other is.modified to form the oogeniurn. The first division gives rise to the‘ aocyte
| and a nurse cell. After the second division, the cocyte starts.its growth period and
is aided by two or three nurse cells, which are never phagocyted. The mature cocyle
rheasures ca. 50 um, is roundéd, with a-large nucleolated nucleus. Opcytss were ob-
served in the choanosome in all studied months and reachgd a maximum density of
19.7 oocytes/mm? (December 2008). Spermatic cysts (S‘?) arise from functional chgau
nocyte chambers and the spermatozoids seem to be derived from ghoanocytes Ripe
spermatozoids are small friangular and flagelfated cells. Spermatic cys.ts were also
observad in all studied months and reached a maximum of 12.0 sc/mm? 'm‘November
2008. Embryogenesis, from {he 1st cleavage ta the stomoblastula, was §:m1lar to what
was observed in other calcaronean sponges. Embryos were abgent in two months
{November 2008 and April 2009), and reached a maximum density of _9‘2 eml?ryos/
mm2in December 2008. To form the amphiblastula larvae, the embryos invert d\rsctl_y
into the lumen of the choanocyte chambers and are, probably, released soon after their
inversion, This is @ possible explanation to the fact that larvae were thé less constant
reproductive elements of the spenge {larvae were not observed in several monthg of
the studied period). However, when present in the choanosome, larvae reached a !t“,gh
density (maximum of 16.5 larvae/mm? in January 2009), one of the largest dens'me
ever documented in the phylum Porifera. The reptoductive effgrt of Sycettusa hastifera &
Wwas significantly différent among the months of the'studied period (p< 0.0001., Kruskall |
Wallis test). The reproductive effort was. positively correlaieq fo the wet weight of the
specimens (p<0.001, r= 0467, Spearman's correlation), but |t’ could no@ be correlate:
with the superfigial seawater temperature (p= 0:796, Pearson's correlation).
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The y-aminobutyric acid (GABA) modulates feeding activity in
sponges

Ultrastructure of the amphiblastula larva and its “plac
membrane” in Paraleucilla magna (Calcarea, Calcaronea

Ledida FD'2; Sara F?, Gallus L2, Diaspro A%, Fato M?, Ramoino P2, Manconi R’

WUniversita_di Sassari, Italy, 2Universita di Genova, laly; “Istituto Jtaliano di Tecnologia (ITT),
- Italy

Lanna E, Klautau M
Universidade Federal do Rio de Jansire - Brazil

The process of inversion/excurvation obsarved in all studied Calcaronea during
embryological development is a unique event in all the Metazoa, and a synapom
of the species of this subclass. In this process, the stomoblastula turns inside:
giving the amphiblastula larva. Despite the importance of this phenomenon, very:
studies have focused. in the ultrastructure of this larva and its accessory memibr:
the- so-called “placental membrane’. In this study, we describe. the ultrastructir
the amphiblastula larvae in the choanosome of the sponge Paraleucilla magna
September 2008 to March 2008, sponges were monthly collected and fixed in &
tion of glutaraldehyde 2.5%, sodium cacodylate (0.2M, pH 7.0) and filtered seaivat
Specimens.were post fixed in 6smium tetraxide, embedded in Epon resine and ci
an Ultramicrotome (60-90 nm). The immature-larva, soon after its inversion, has
different cell types (micromerss, macromeres, and cross cells) and some’ matern
derived amoeboeytes in its cavity. After consuming these amoebocytes, the amphi
tula starts the formation of the placental membrane, which seems to be derived:
the macromeres. After several cell divisions the membrane surrounds the entireal
which becomes mature. The placerital membrane is composed of flattened cells;
electrondense inclusions, large. vacuoles: and parallel junctions.. It seems. to proter
and nourish the amphiblastula, since its celis are in close contact-and they are pagk
with different inclusions that seem to be transferred to the larva, The.mature amph
blastula has now afourth cell type, the mesoblast, which seems to be derived from th
macromeres-and can be found inside the cavity of the larva. Mesoblasts have few &
frondense cytoplasm filled with rounded homogeneous inclusions and are consume
during Jarval maturation. The macromeres of the miaturelarva are globular and larg
They havea central, rounded, large, and nucleolated ALicléus, and their cytoplas

filled with different types of inclusions. They seem to be responsible for the nutrition
reserve of the larva. Different macromeres are kept together by paraliel junctions. Th;
micremeres are the most common cells in the mature larvae. These cells aré sl
than the macromeres and are flagellated. Micromerss can be considered to be polar
zed since they have an apical nucleus and a basis filled with inclusions. In thie apic
region of the celi it is-also possible to observe the cilium basal body closely relats

the nucleus. At this region, micromeres are also connéctéd by parallel junctions. In
magna there are four cross cells.in the farval equator. Cross cells are elongated as th
micromeres, but lack a cilium and their structures are completely different, The nuclet
of the cross.cells s irregular and localized close to the centre of the.cell. The cytoplas
has different inclusions and several glycogen rosettes,
Ackrowledgements: FAPERJ, CNPg; Petrobras.

In this study we report the presence of the y-amincbutyric acid (GABA)-_ergic system
in the calcisponges Leucandra éspera and Clathring ctathrus and examine the topo-
* graphic localization of the components of this:systeim, including GABA-like receptors;
© using immunoflucrescence and confocal microscopy. We found that both GABAB R1
and R2 subunhits were present in the choanogytes of both sponges as well as in the
&so- and endopinacocytes of L. aspera. The aptitude to synthesize GABA from giu-
tamate and to transport it into vesicles was supported by the presence of glutamate
decarboxylase (GAD) and of the vesicular GABA transperter (vGAT), respectively. The

functional role:of GABA in the feeding behaviour of these. sponges was tes%ect The
| involvement of GABA receptors in the uptake processes was demonstrated in L. as-
pera using dextran conjugated to Texas Red and in C. clatfrus using fluorescept latex
particles, and by treating isolated sponge cells with a GABARB receptor agonist and
antagonist. The amount of dexiran and latex particles that was ingesﬁed by the sporni-
ges increased in dissociated celis when the GABAB receptor agonist baclofen was
used, and this stimulatory effect was prevented by treatment with the GABAB receptor
antagonist phaclofen. Additionaily, stimulatory effects of baclofgn could be blqcked by
treatment with pertussis toxin, indicating. a role for G proteins in food ugtake in L,_as-
pera and C. clathrus. These results suggest that the modulation of feeding behaviour
by GABA receplors is an ancient characteristic of the animal kingdom and that the
pharmacological properties of these receptors have been highly conserved through
the.gvolution.
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Filtering activity of two demosponges in experimental spo
culture

Ledda FB*#, Manconi R*, Pronzato R?
Université degli Studi di Sassari, italy; 2Uriversita degli Studi di Genova; Italy

As far integrated sponge culturé has been proposed for bicremediation in coastal
eas we report ahout farming experiments on the demosponges Ircinia variabilis:a
Agelas oroides performed in a harbour within the Ligurian Sea (Rapallo Harbour);
farming site is characterized by high level of poilution mainty due to marine activitie
wastewater and urban runoff. The sponge explants were cultured following USAM,
methodologigs {nylom ropes) and in siti clearance rate tests were performed on ¢l
tured /. variabilis and A.-orofdes to detect their filtering ability in stressing condition:
Water analyses wére conducted on particulate organic mattér By gravimetric mist
and on bacterial density by epifluorescence microscopy counting. The samié far
and filtering experiments were performed in two other.sites located within the Portol
Matine Protected Area (Ligurian Sea) and the Gapo Cacela — [sola Piana MPA (Sardi
ian Sea) to compare culture performances and clearance rates among polluted/unp

luted sites, Farming trials revealed high growth rates for both- studied species durin
six months of cuture from winter to summer. At the poliuted site & rapid incredse:t
sponge explants mortality eccurred, gs a consequence of extreme variations of &l
ronmental conditions (salinity, sedimentation; tempetature) ‘at the beginning of )
mer.. Despite the death of the explants, survival.and growth rates within the harboi
until spring ending were -similar fo the values observed in the two unpoliuted site
Filtefing experiments in spring revealed high retention and cleararice rates of /. var
abilis and A. oroides in all the sites with the higher rates from the polluted site furth
reflecting the: optimal metabolic performances of explants in the first phase of cultil
in stressing conditions. Our results highlight the ability of /. variabiis and A. oroid
in clearing significant volume of water to deploy organic and bacterial loads also il
polluted site.

Researth fundéd by Regione Autonoma Sardegna (POR FSE Sardegna 2007/13 L.R. 7/2067) and Fonds
one Banco di Sardegna

GIRONA
2010

Biodiversity inventory of Mediterranean marine caves: Porifera
checklist with new records_from Marine Protected Areas of
Sardinia and Sicily

Ledda FD'2, Cadeddu B'2, Pansini M?, Pronzato R?, Manconi R’
TUniversita degli Studi di Sassari, Italy. 2Universita. degli Studi di Genova, ltaly

Marine caves are fragile, cryptic and fragmented environments:that require appropri-
ate conservation measures and protection planning and recently have been inserted
in the EU Habitat Directive. in this framework the taxonemic richness assessment,
based on the literature, of the Mediterranean caves hosting sponges was performed,
This review highlights that most records refer mainly to the ftalian, French and Croa-
tian karstic ‘caves, Our new data focus on recent faunistical surveys carried out in
four MPAs located in the karst systems of Sardinia and Sicily. Sponge communities
Have been compared among caves of the different geographic areas. This contribution
enlarges the biodiversity inventory of marine caves, where sponge communities rep-
resent one of the main structuring components of sessile benthic assemblages, and-is
a first step for the creation of a Porifera database of the Mediterranean marine caves,
currently in progress. Work supported by the Itafian MATTM arid PRIN-MIUR, the EU
project Interreg 1!l Sardinia-Corsica-Tuscany, the Fondazione Banco di Sardegna and
Regione Autonoma -Sardegna
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A new extraordinary species of Chondrocladia from: off

i i f
nofthern California. USA Brachyury expression during development of the calcareous

sponge Sycon ciliatum sheds light on gastrulation in
sponges.

Lee W', Reiswig H?, Austin W pong

'California Academy of Sciences, USA; *Royal Brifish. Columbia Museum, Ganada; *Khoyat

Marine Laboratory, Canada

Leininger S, Zwafink C, Bergum B, Adamski M; Adamska M

Sars. international Centre for Marine Malecular Biology, Norway

I:’g;ggcr;mi”tshzfé;:;g:;;ﬁz:al;ed ;P:Clgs of Chondrocladia were oollectad T Sponges represent one-of the.evolutionariy oldest metazoan phyla. Although they are
2005, Revi f 4 gh, off N. aufo{ma by RO\/_ Tiburon” in 2000 oftery considered not to possess frue tissues or organs; their embryonic development

. Review o .the designated holotype shows it anchored in 'sediment by cent and metamorphosis from larvae into adult animals are characterized. by morphoge-
basal rhizoids arising from a thickened central area supporting 2 tapériiig horizon netic.movements and cell differentiation processés similar to these in Eumetazoans.
stolons; these extend laterally, at an angle of 11.0 degrees for 26-37 cm on either. Recently, more tools for molecular analyses become available, -and knowledge on
of the sponge; a 3% fioriZontal stolon branches from one main stolon at an angle of olacular mechanisms - of devalopment is incréasing forthe highly diverse phylum
degrees. Each stolon supports a series of respectively 17-32 eveniy-spaced vel of the Poriféra. Oné of especially important questions is whether a gasirulation-like
brariches analogous to a Somb; the taliest branches (26 cm) are central and heig process ~ which is present in all other metazoans — oceurs during sponge develop-
diminishes distally to mere stubs-at the stolon growth tips. Four rows,of thin filamer ment. While many authors argue there is o gastrulation in sponges, others speculate

1.5-2, R : . 2 it happens either during embryonic development of later during metamorphosis. In
Eﬂamir?tsmar?elosrl%p??::i;t Lrgl?errrgul:;?;\s/alsf) hn;the edges of the brariches. | order to. shed light on this issue we cloned a brachyury hemologue from the calcare-
and branches. are. support dpb e of sublylostyles while rhizoids, stolol ous sponge Sycon ciiatum (SciBra). Brachyury is & member of the T-box transcription
P o pported by parallel bundles of styles. All surfaces (thizoids, st factor family. It is known to be a conserved playsr in the majority of animals being

. branches, |amgnts) are covered by a thick mat of tridentate isochelae formi spacifically expressed during gastrulation. Remarkably, a clear brachyury oriholog is
a_substantlal Yelcro—lxke ectosome: Vertical branches have irregularly occurring s absent in Amphimedon queenslandica, the only sponge for which the complete ge-
discrete swellings along their length and larger balloon-like spherical swellings on the nome hias been sequenced. However, Brachyury genes have been reported from ofher
upper tip; the latter; shrunk about 50%in preserved specimens. Specialized functio Démosponges, as well as Calcareous sponges and Hexactinelids. We arialysed the
are highly regionalized. What are likely choanocyte chambers ocour only in horizo spatial and temparal expression of SciBra in the course of embryonic development
tal stolons and branch swellings. Spermiogenesis cecurs only in terminal balls. Lon

and metamorphiosis of S. ciliatum using in situ hybridisation. SciBra expression is not
cylindrical filamentous sperm; probably lacking flagella, are packed in spérmatocysi

detectable in adult tissue or at ahy embryonic stage, but it is strongly expressad in
10-20 of which are grouped into spermatocyst packets bristling with smiall si settling larvae and during metamorphosis, and decreasing in yeung juveniles. The

all sigmas. T 5 . P .
I?aclfets appear to be released from terminal balls:and caugh?on filaments%ya\llselc‘r observed expression patterns are highly dynarnic, with different cell types expressing
like interaction between sigmas and chelas. Prey capture of small crustaceans oce

Brachyury transcripts @s metamorphosis progresses. In settling larvae, expression can
on all sther-surfaces but has not been observed on fitaments. The designated paraty

be detecied exclusively in the ciliated micromeres at the anterior pole. These celis will
has approximately th N later constitute the inner cell mass of the postlarva and give rise to choarnocytes of
pproximately the same form and structure as the designated holotype. The forn the juvenile sponge. In the first phases of the-transition from the larva to the juvenile

of the twovspemmens was compared with the 34 Chondrocladia species listed in thi
World Porlfera Database. Only 3 species. have a form évén remotely like that of th

and differentiation of specific cell types, a fraction of pinacocytes, thé former granular
! cells of the larva, begin to express SciBra, together with the majority of internal celis.

two NE Pacific specimens. Only onie of these 3 species, Chondrocladia nicolag h

isochelae which are tridentate. C. nicolae was:described frorn & fragment which. col

This pattern changes with the formation of the inner cavity and the differentiation of
C choanocytes, as predominantly pinacocytes display a High expression-level of SciBra.

be interpreted as comparable to the base of the NE Pacific specimens. However, it With gro_wth of the young sponge and enlargemgnt of the choanopyte qhambgr Scibra

& undulating stolon and a significaritly sialler size range of styles. It is concluded th expression changs again with choanacytes being the only cells in whiofi Scira tran-

th_e II\IE Patific specimens represent.a new species, perhaps, most closely allied to

nicoiae.

scripts can be detected, albeit at low levels. Therefore, given that Braychyury genes
are employed in gasirulation processes in an overwhelming majority of metazoans,
our. results suggest that gasirulation is present in dalcareous sponges rather in the
course of metamorphosis than during embryonic development. Further studies utilizing
additional pan-gastrulation markers, as well as addressing questions of homologies
of structures and processes during development among metazoa will be needed to
resolve the issue of gastrulation in sponges.
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Disruption of polarity in a sponge: evidence for an an
origin of the organizer .

Leys §, Windsor P
University of Alberta, Canada

When the first multicellular animals evolved, polarity would have been a key fe:
in organizing the process of feeding. The aquifefous system of sponges, the mas|
clent muticellular animals, is polarized such that water enters via the ostia and exjt
the osculur. Howsver it is unclear whether the establishment of this polarized phy:
ogy is under the same molecular developmental control as: in other matazoans
hypothesized that the aquiferous system, and in.particular the osculum, polarizes
sponge; and that its formation is established by Wat pathway which are responsibl’
setting up polarity in many metazoans. We tested the.effect of agents knawn fo di;
the polarity of a wide variety of animals on sponge organization during developmel
In-other animals, these drugs have been shown to.block GSK-3b, a negative re
tor of the Wt pathway, such that the Wnt pathway becomes “overexpressed”. T
ment of sponges hatched from gemmules with lithium chloride (LICl) or alsterpaul
{AP) disrupted the aquiferous system and generated phenotypes with multiple os!
reduced number of ostia, and choanocyte chambar malformation. We isoiated 4
determined the temporal expression of a Wat homolog. Wit exprassion is upreguilte
at hatching and maintained during development of the aquiferous system; expres
levels differed in treated animals, In other animals Wt expression gives a regiol
the developing embryo the ability to induce polarity elsewhere and is referred to asi
‘organizer’. To determine whether the oseuium has organizer abilities we transpla
fluorgscently labeled oscula from newly developed sponges to the dermal tissue:
other individuals. Transplanted oscula attached to the host sponge and within 24 Rgl
had connected to and taken over the role as primaty osculum. Thus the aquifero
system in sponges can be polarized by expression of signals from the asctilum T
gether our data suggest that Wnt signaling is involved in formation of the aquifero
system in'sponges, but further characterization of Wi expression in larvae and riet
morphosing juvenile stages is required to clarify its precise role in sefting up polar]
in the sponge.

Glass sponge reef structure: sexual vs asexual reproduction

University of Alberta, Cariada; *NOVA Southeastern University; USA; *University of Victotia;

Leys S', Chaves-Fonnegra A% Page A, Chu J'

Canada :

Glass sponge réefs are biogenic structures that.covertens of kilometers of seaflaor on
Canada’s Pacific continental shelf. The reefs are formed by three species of hexacti
nellid sponge which are ablé tofuse the skeleton to form arobustscaffoid that remains
after the tissue has died. Due to the déep habitat (~160m) litile is-known about the
reproduction and recruitment of reef forming glass sponges and thewefore the extent
to which individual reefs consist of genetically distinct popuiations. To determine when
reef forming sponges reproduce we have stiidied tissue-samples collected at different
times of the year for evidence of embryogenesis and larval development, and have
examined setflement plates and skeletons of dead animals for evidence of reg¢riit:
ient of juveniles. Glass sponge farvae were only found in one specimen collected:in
Noveriber, but early stagés of developing embryes were found throughout tissties of
samples collected in late September and October of two separate years. Tiny juvenile
cloud sponges were abundant on the skeletons of dead animals collected insum-
mer months from the Alberni fiord {Barkiey Sound), but only one juvenile was: found:
in a survey of dead skeleton collected from the Fraser ridge reef. We analyzed video
wransects catried out by remote operated vehicle for evidence of buds ornew recruits
and found many examples of small sponges attached to dead skeletons on the reefs;
but evidence of sponge. budding was equally prevalent. To determine-extent o which
reefs are formed by asexual budding or by recruitment of new individuals we carried.
out a tissue compatibility experiment with pteces of sponges collested from adjaeent
clumps within the same reef and pieces collected from different reefs. Initial results
suggested that tissus fusion might be possible between -sponges collected from a sin-
gle region of a reef and even between two sponges collected several hundred meters
apart within a teef, but experimental conditians and the method of evaluation of tissue
fusion were imperfect. We therefore carried out a second expariment under controlled
temperature and light conditions and pieces that remained in-contact after 24 hours.
were fixed and processed for study of tissue coniact by electron microscopy. We: found
that whereas the tigsues of pieces 1zken from the same individual (controls) fused 1o:..

form a single syncytium, no fusion occurred between pieces taken from diffefentindi: .-
viduals, Together our results suggest that despite evidence for extensive budding:in
reef forming sponges, sexual reproduction and recruitment is common in pacific coast
glass sponge populations, and that reefs are formed by a combination of asexual bud-
ding and recruitment-of larvae. We are currenily developing microsatellite markers to
determine thé population structure of glass sponges in Pacific coastal waters.
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In situ ‘and in tank experiments show glass sponges:
advantage of current-induced flow
Leys $7, Yahel G? Reidenbach M 3, Tunnicliffe V *, Reiswig H *

“University of Aiberta, Canada; *Maritime Institute, (srael; *Upiversity of Virginia, USA; “Univer
of Victoria, Canada

Flow through sponges (Porifera) is thought to be enhanced by ambient current
Bernoulli’s principal, pressure differential, viscosity entrainments, or a combinati
the three mechanisms. Vogel's test of this- phenomenon suggested thatan increas
ambient flow increased the flow through sponges that had been killed by immers|
freshwater, but the results were less clear for live sponges. Glass sponges are an
subject with which to re-examinie the -hypothesis becatise individuals are large. (U]
1m tall), vase-shaped with a body wall less than 1cm thick that houses the flagall
chambers. Hexactineliids are also the only sponges that can instantly arrest their je:
ing current; such exact control over the feeding current seems counter-intuitive |
system based on passive flow. We used Accoustic Doppler Velocimeters (ADVs
measure. flow velocities from:.glass sponges and ambient water at 166m depth.at.
Fraser Ridge sponge reef in the Strait of Georgia, and carriéd out in tank experimel
using ADVs.in 2 flow flume, located at Bamfield Marine Sciences Centre, using spe
mens collected from Barkley Sound, Estimated flow through the sponge filtration:gys
tem was calculated from measurements made from scanning eleciron migrograph
Week-long in situ ADV records illustrated that excurrent flow corresponded to:lo
tidal rtiythms (measured with a nearby current profiler). Typical pumping rates

Tcm/s or less; but at ambient velocities above 25cm/s excurrent velocity was appri
mately 5cm/s; We brought-animals into flow tanks and measured excurrent velodi
in live and killed sporiges. We found that Aphrozaliistes vastis pumped at 1-5cm/s:
that an a@mbient flow of 25cmi/s generated a small increase. in flow out of the spon;
Both in situ and iri the tanks, the sponge pumping pattern aceasionally deviated fr
the ambient flow suggesting it is able to control pumping irrespective of ambient fi
The effective velocity of water across the collar microvilli was estimated o be 0.6
at an-axial velocity of tem/s. Our results show that while glass sponges can conf
thelr excurrent flow velocities by arresting their pumps, they can and doalso #
advantage of induced current. Given the extensive sufface area of the sponge fil
tion apparatus; even a small incréass in excurrent velocity translates into substantig
increase in water processéd by the sponge:

In spite of rapid and extensive co
diversity of marine sponges. Som  fiC f
. documeynted from extensive sampling of both natural and artificial habhital

© sponges from-adjac

shallow-water sponges (Porifera)

Singapore

of

Lim $-C1, de Voogd NJ2 Tan K-8'
National University .of Singapore, Singapore; 2Netherlands Centre for Biodiversity, The
Nethérlands
astal development, Singapore still has a very high
& 250 species in 81 genera from 50 farilies weré
ts between
i ds for Singapore; with six
nd 2010. Of these, 40 sponge species are new records |
ng\?v?)sf)ecies currently being described. Intertidal habitats contgmed about. 100 s%?;gef
species whilst 150 species were recorded. subtidally. Int:FEStnglyi gngta?c%y}:lgﬁguu?e
ifich d in the natural habitat.
onges reported from artificial substrata were foun !
?spvergy 1ow,pconsidering that fouling sponges are generally known to pe s_hallow water
ent natural habitats: Not unexpectedly, sponges in Singapore ap-

pear to have biogeographic affinities with boeth indian and Pacific Ocean species:
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Phylogenetic analysis of the sponge genus My,'
{Demospongiae; Poecilosc| erid's

Loh T-L', Lopez-Legentil S%, Song B*, Pawlik J'
'University of North Garolina Wiimington, USA; 2University of Barcelona, Spain

Taxonomy and distribution of some sponges (Porifera) of

Cebu, Philippines with notes on their biomedical properties

Longakit MB*?, Kelly M°, Sotto F*
University of the. Philippines, Philippines; “Cébu Staie College of Science and Technology,

Sponge systematics is largely based on morphological characteristics, specifically:
skeletal elements such as spicule and spongin architectiits. This presents a.challe
as sponges afe very plastic morphologically, and change in response to envirenn
tal or biotic influences. -Molecular studies of sponge taxa have revealed that 6é|
groups. were not properly classified and needed to be revised. This study is th
phylogenetic analysis of the genus Mycale (Demospongiae: Poecilosclerida) using
netic data. Mycale is defined by the presence of particular spicules, the palmate;
sochela micresclere, which occurs together with a single type of megasciere, U
subtylostyles. As the genus contains approximately 200 species, it is further divide
into 11 sub-genera. Fragments of the 18S. and 285 rRNA genes were amplifiéd
12 Mycaje species from various sub-génera, with a specific primer designed for
185 fragment. The 18$ and 28S fragments followed: the same evolutive model
wete combined to increase the total number of variable sites. Phylogenetic analy
were carried'out using neighbor-joining, maximum parsimony, maximum likelihood 2
Bayesian methads with 4 other poecilosclerid sequences and one haploscleri
quence as the outgroup: Results showed that Mycale is a monophyletic group wi
Paecilosclerida, but the existence of some'sub-generawas not supported. Additionall
the white morph of M. faevis did not group with the.othet morphotypes of this spe
and could correspond to a cryptic species. The presence of palmate anisochelag
the Mycale genus is-a valid taxonomic.character to identify this taxon, but the skel
architectural characters show homoplasy across different clades within the génus,
should not be used to determing Mycale sub-gensra.

Philippines; *National Institute of Water and Atmospheric (NEWA) Research, Ltd., New Zealand;

#niviersity of San Carlos, Philippings

Twenty-nine species of sponges from Cebu, Philippines were evaluated for their bio-

© medical potential based on published literaturs. Fourteen species were cited-as con-
© taining a variety of-new and known bicactive compounds: These belong to 14 genera,

11 families and 6 orders. An assessment of the fourteen sponge spe(;ies based o
the number of compounds present, range of their bioactivity and thelr pressnce. in
the differerit stations around Gebu revealed that Hyrtios erecta (Keller, 1889) has the

© most number of compounds with bioactivity ranging from anti-microbial and anti-fungal

to-receptor-interaction-based to cytotoxic. This is foi!gwed by Biemna forfis (Topseit,
1897), Siyfissa massa (Carter, 1889) and Cribrochalina oleinda de Lauben@;, 1954
having at least two categories of the bioactive compounds. Onthe sponges _dlstr(bt_;-
tion in Cebu, Hyrtios erecta (Keller, 1889)'is widely distributed, present in fourof thegx
stations. This is followed by Plakortis lita de Laubenfels, 1954, presentin thre_e station”
and Biemna fortis (Topsent, 1897), Stylissa massa (Carter, 1.889), Call}{spgpg:a (C_a//y-
spongia) aerizusa Desqueyroux-Faundez, 1984 and Luffgne/ta cf. va.r‘labr//§ Polgjaeff,
1884; présent in two.stations, Of the six stations, the'one in San Franm_sco in Camates
Islands has nine of the fourteen sponge species with bioactive properties.




Taxonomy of Farrea (Hexactinellida, Hexactinosida, Farreid
from the southwestern Atlantic

Lopes D', Hajdu E’, Reiswig H?

Universidade Federal do Rib de Jansire, Brazii; *University of Victoria, Canada

Sponges and scleractinian corals represent two of thé most remarkable componen
the fauna colonizing deep-water resfs. These are founctin fiords; shelf breaks, con

ta'l slopes, banks and seamounts around the world, from coastal Antarctica to" the A
Circle. In Brazil, deep-water teefs.are known from Campos-and Santos Basins (20
28° 5, Souif-westem Atlantic), between 550 and 1200 m depth, but they may ocaur:
cff the north-eastern to southern coasts (3° - 30° S); where important reef buiiding:
cles were found - Dendrophyltia-alternata, Enallopsammia rostrata, Lophelia per
Madrepora oculata and Solenasinilia variabilis. Among the commonast sponge gel
found in those ecosystems is Farrea Bowerbank, 1862, with 19 recognized spe
and 11 subspecies and an overall cosmopolitan-distribution, trapics to high boreal:0n
seven of those species. aré known from the Aflantic Ocean and this is the first recti
Farréa from the southwestern Atlantic. The material studied was coliected by trawl
and ROV in Campos Basin (off Rio de Janeiro State; Brazii - Southwestern Atlai
between 835-1135 m-depth. These specimens afe part of a collection obtained byl
deep-water assessment projects coordinated by the Research Centér of PETROE|
(CENPES): OCEANPROF - Campos Basin Deep-séa Environmental Project (2
2008), CAP-BC - Campos Basin Deep-sea Coral Assessment Proféct (2006-2009):
HABITATS - Campos Bagin Environmantal Heterogeneity (2008-ongoing). All mat
was deposited in the invertebrate collection of Museu: Nacional/UFRJ. We-: ideni
thrée species belonging to Farrea, including a new species: F. Herdendorfi, . occa
F.sp. nov. The three species are easily distinguished by the forms of thair clavule:
herdendorff possesses anchorate ¢lavules only, with heads varying-between two
treme forms — &n umbellate form and a'thimbiate form with straight claws nearly paral
to §hafE; F occa possesses dermal pileste clavules and atrial anchorate clavules;ith
typlcal ones; and F. sp.-nov. possesses.anchorate ciavules only also, with heads va;:y
between two forms. — a common hooked anchorate form with short regular claws
an anchorate form with slightly sinuous ifregularly hanging claws. The new specles:ar
proachss very closely £ foliascens Topsent,.1906 from the.Northeast Atlantic (Azi
and Madeira Island), It has similar anchorate clavules (with both sinuous and hool
claws), strongly-spined pentactins, uncinates with very shoit arbs, and oxyhexas
and discohexasters as microscleres. Nevertheless, the new species’s hooked ancho
clavules are. much larger (480-660 m vs. 300 um in £ foliascens), and it has no disc
hexa;ters, Additionally, the dictyonal framework mieshes are regular and rectangular
F fo/la_sqens v!/hile F. sp.nov. has irregular meshes. Farrea herdendorfi was. collecte
association with dead corals; Enafiopsammia rostrata, Lophelia sp. and Caryophyil
Sp. On_e o_f the specimens of F. herdendorfi was collected together with an unidentifie
Mlcrcclomdae and Mycale sp.nov. Fafrea ecca'was observed to form mass 6ccurrence
in Campes Basin's sponge/coral bariks, as seen in extensive video recording undertal
en.between 900 and 1100 m depth by CENPES/PETROBRAS, Some individuals appes
to be more than 1 m long and fearly so in hieight,

Support; CNPg, FAPERJ.
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Confocal laser-scanning microscope and fluorescent in situ
hybridization applied to marine sponges: Quantification and
spatial arrangement of associated microbes

Lopez Sendino P!, Ribes M', Roldan M?, Irene F1!, Coma R®

Instifut-de Ciéncies del Mar ({CM-CSIC), Spain; 2Universitat Auténoma de Barcelona (UAB),
Spain; *Centre d'Estudis Avangats dé Blanes (CSIC), Spain

Based on the microbial density hosted by sponges, the species have been categorized
as “high-microblal-abundance” (HMA; former bacteriosponges), with microbial popula-
tion exceeding in'2-4 orders of magnitude the microbial water density. I contrast “low:
microbial-abundance” sponges:(LMA) host microbial densities in the range of natural
seawater both in concentration {105-106 microbes. per-gram of sponge wet weight) arid
in phylogenetic composition: HMA and LMA .are considered two basic life strategies
product of evolutionary processes with contrasting characteristics. LMA species use to
have well irrigated tissues, high pumping rates and low concentration and diversity of [id3
crobial ‘associates. Contrarily to HMA species with dense tissue, low pumping rates and
with high concentration and diversity of microbial types different from the ones-present.irt
the water column, Despite the categorization of marine sponges in LMA and HMA; few:
studies devoted their time to quantify microbial cells per sponge biomass unit. In-miost
cases, visual assessments have been used sither with electron microscopy or by:flu
rescent in situ hybridization (FISH) and polarizatéd/epiflucrescence light.microscope:
About one decade ago, the tse.of widefield deconvolution epifluorescence microscopy.
(WDEM) combined with FISH was proposed as low-cost alfemative to-confocal laser:
scanning fmicroscope {CLSM) to study the occurrence and spatial arrangement of:m
crobes i maring sponges but no data has appeared related to microbial abundances in
sporiges, Quantification of mictobes associated to marine sponges is complex becaise:
of the space distribution in the sponge tissue. This is-especially. evident in HMA spie-
cies where the compact structure of microbial components similar to microbial biofilms
makes the quantification in number of cells very complicated. The use of sponge tissue
slurties and centrifugation on the abserved microbial distribution resulted in infraestinta-
tion of cell.abundance because many cells remain attached in the pellet. The use of
CLSM, even.it is time consiiming and. requires of complex instrumentation, represents
aprecise method to evaluate the volume of the.sponge occupied by micrabial partners:
In order to explain the fluxes of dissolved compounds measured in the water procassed
by Mediterranean sponges, the microbial community of Dysidea avara, Agelas oroides
and Chondrosie reniformis have been studied by CLSM and FISH for general bacte
and archaea. These three spacies have an increasing gradient of microbial abundang:
being D. avara a LMA and A. oroides, C. reniformis HMA. tn both HMA species, -asso:
ated microbes appeared in aggregates which make.impossible their quantification with:|
mostraditional methodologies: We proved several methods, and the most apprapriated
resulted ta hybridize (by Card-Fish) slices of the sponges with the. probes Eub 1+t for |
general bacteria and Cren 537 and Eury 806 for archaea. Afterwards, several stacks:o
images have been taken by GLSM and the.intensity of the signal was quantified by the
software Metamorphg, resuilting with reliable data.
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Synthesis of 2',5-linked nucleotides by OAS from marine
sponges

Ammonia oxidizing Archaea in bleaching barrel spon
Diversity, distribution and ammonia monooxygen
expression ‘

Lopp A", Reintamm T*?, Kuusksalu A', Tammiste I', Pihlak A'?, Kelve M"?

Tallinn University: of Technology, Tallinn, Estonia; Baftic Technology Development LTD,
Estonia

Lépez-Legentil 8", Erwin P?, Pawlik J%, Song B?*

*Unlversity of Barcelona, Spain; *Cenire d'Estudis Avangats de Blanes (CEAB-! CSIC)‘
University of North Carofina Wilmington, USA

oligoadenylate synthetases. (OAS) as a compdnent of mammalian interferon-
The giant barrel sponge Xestospongia muta is a prominent spécies in Caribbean uced aitiviral enzymatic system catalyze the oligomerization of celiular ATP into
reef communtties, Tissues of X. muta contain cyanobacterial symbionts of the| 2'5'linked oligoadenylates (2-5A). OAS activity has also been detected in a variety of
gchococeus group, the loss of which results in two typesof bleaching: cyclic ble phaibs spgntges,hwhi%l: ?’;hib“ different fZ‘-:A S‘V”tthiZing Capa.d“e;aﬂg émd“m pro-
ing, from which spol . . ” ; . iles. Our data show that two species . of the class Demospongiae, No ea sponge
digease,"ke spon%eng?:n;eec %‘;irézni;?;ig(e:gg?%nz csonodmondas?s C']ale‘jj;‘{ Thenea muricata and the Mediterranean sponge Chondrilia nucula, can accumuiate

; Y ponge death. In addi 2-5A in high amounts. Concomitantly with accumnulation of 2" 5-diadenylates, several

?yﬁ;ngpaﬁfﬂaz: most 39:”995 also harbor an array of _hetemtmphic microorgal 2" 5'finked heterodimers- were detected in the éxtracts of the sponges, After dephos-
neluding bacteria and Archaea, that contribute to nutrient cycling, including nite phorylation, these 2';5-heterodimers were identifisd as A2p&N, where Nis G, UorC
cycle processes (e.g. nitrification). However, nothing is known about how nitrific - (C. nucula, T. muricata), as NAD2'D5'A (T: muricata) and as G2'p5'N, where N is.A or
and symbiatic Archaea maybe affected by sponge disease and bleaching: events (C. nucula). Though mammalian OASs have been characterized as 2-nucleotidyl

tfransferases under in vifro conditions, the natutal occurrence of 2',5%oligonucleotides
other than 2-5A has not been demonstrated earlier. In vitro assays demonstrated that
in T. muricata ATP wag a preferrad acceptor for the OAS, while in C. nucula GTP was
comparable with ATP as an acceptor for-the enzyme. That can explain the natural
. oceurrence of 2’ 5linked heteronucieotides in.C, nucufa, which were identified. in the
form of G2'p5'A and G2p5'U. The case of G2'p5'U gives evidence for the presence of
munity similar but not identical to the ones described from other demosponges non-adenylate vsztlinked compound in sponge cells as a resu[t of OAS activity. The
Gliona; Luffarieila; Axinglla; Plakortis, and Coscinoderma). In contrast, fatally blegch usage of pyrimiding nuciedides as substiates for OAS was quite unexpected, since
fissue from the mast dearaded soor ! : ' y blezdl (2-5"0ligomerization of these huclectides by OASs has never been derionistrated. By
Ihe: most degraded sponge contained & Crenarchaeota community, means.of OAS from marine sponges, 25 linked homo-gligomers up to trimers were
was more.similar to free-living Crenarchaeota (e.g: sand- and sediment-derived obtained from the substrates UTP and CTP. To study the-formation .of hetera-oligom-
quences). In addition, we found that In the later stage of fatal bigaching, the bleag ers; ATP was cormbined with GTP, UTP or CTP in roughly equimolar concentrations.
tissué became necrotic and amoA gene expression increased, probably due to grea in such conditions, a variety of 2',5-hetero-oligomers (up to tetramers) was ebtained
release of ammonia from tissue degradation. Thus, results suggest that a shift.in# wherein all four ribonuclectides could setve as either acceptor or donor-substrates. for
Crenarchaeota community precedes an increase in amoA gene expression i fata oligornerization. These data.refer fo the substrate specificity of sponge OASs that is
bleached sponges. i contrast, cyclic bleaching did not alter the Crenarchaecta co remarkably different from that cf‘mammalian OASS.V Notably, thev substrate specificity
munity of the sponge and no significant changes in relative amoA gene expres of an OAS depends on the particular sponge species, which might be explainad by
were detected eithier. This study shows that nefther the community structure of Crena differences in the enzyme striiclures of the (ezpectwe sponges. Further siudies may
chaeota symbionts fior their amoA gene expression appear to be affected by spon {\help o elucga@e thf conr’mbu‘non of lth‘e St?dlet- catalgtgApsropemes of the enzyme fo
bleaching, unless this process is accompaiiied by tissue death and sponge morbidit © proposeg signaling o7 gene Feguialary TURctions 0 SN Sponges.
Thig work was supported by the joint project ‘Sponge risk assessment and monitoring - SPONGRAM
funded by Statoil. We thani Dr. Hans Tore Rapp from Bergen Univaisity and Dr. Salvatore de Rgsa from
GNR, Napali, for providing the.sponge saniples.

this study, terminal restriction fragment length polymorphism (TRFLP) analyses; ¢l
libraries, and refative mRNA quantification of ammonia monooxygenase genes (an
were performed using a RNA transcript-based approach to characterize the 4
ammonia oxidizing Archiaea (AQA) commuinity present in bleached, non-bleached
SO0B tissues of cyclically and fatally bleached sponges. We found that non-bieagl
and cydlically bleached tissués of X. muta harbored a unique Crenarchaeota c

257




‘Spatial patterns in the diversity of sponges off the west and

Extraordinary tissue regeneration in the marine sp
south coasts of South Africa

lanthella basta
Maduray $°, Gibbons MJ?, Samaai T

Department of Environmental Affairs, South Africa; “University of the Western Cape;-South
Africa

Luter H'23, Whalan S?, Webster N*

"AIMS@JCU, Australia; “James Copk University, Australia; *Australian (nstifute. of
Science, Austrafia

Most work on South African marine benthic fauna has focused on shallow: sub-tidal
and inter-tidal hard substrata, and our knowledge of the deep water fauna (especially
fromsoft sediments) is refatively poor. The shelf areas along the south and west coasts:
of South Africa are supject to intensive trawling and mining activities and there-is.a
need to more fully understand their faunal diversity and composition for management
purposes. Here we Investigate sponge communities from this region using data.col-
lscted from a series of trawl surveys. The preliminary results reveal 50 species in 45
families, and they show that diversity initially declined with increasing depth to ~100+
150 m on both ¢oast, thern increased to about 150 m after which it declined ‘again:
Diversity remained reiatively constant with increase in longitude on the south coastto
~24 degrees E, after which it increased. Cluster analysis revesled three distinct groups:
of sponges (at the 35% level of simitarity) on the south coast as appose to five onihe
west coast of which two are overfapping in the deeper shelf area. The results are dis:
cussed in the context of offshore marine protected areas. g :

Given the totipotent nature of their cells, sponges have the ability to recovél
damage due to physical disturbances, often developing a- protective barfier wit
hrs of injury. Here we demonsirate the remiarkable ability of sponges to recow
sue biomass over a 72 hr period. Six specimens of the marine sponge lanttielia
that appeared heaith-comprémised (tissue necrosis and lestons) were collected
pheus Is., northeastern Australia and transported to the Australian institute of M
Science where they were kept in a 1,000 | flow-through outdaor.aquarium, At this
the sponges displayed substantial tissue loss, with visible gaps evident betwe!
sponge fibers. Atthis point, sponges were assumed 1o have lest the functional ¢3
ities of their choanocyte chambers and were considered likely to die. However,
72 hrs the sponges displayed rapid recovery and tissue regeneration. In additi
visual comparisons of the sponges over the 72 hr period; the images were compal
using the integrated density measurement of image Tool for Windows (UTHSCA
integrated density of the sponge tissue effectively doubled within 72 hrs (increasin
92%), confirming extraordinary tissue regeneration in /. basta. The mechanism
hind the tissue loss and subsequent regeneration warrant further investigation a
have significant implications for our understanding of health and racovery in spol
communities.
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Some features of Baikal sponge mitochondrial genome

Evaluation of the biomoniforing potential of Brazil
organization

sponges
Maikova O, Belikov S
Limnoiogical Instittite' SB RAS, Russia

Maia. GY, de Moura F?, Santelli R?, Goutinho G’
"Universidade Federal do.Rio de Jangiro, Brazil; *Universidade Federal Fluminense, Bra

Sponge fauna in the Lake Baikal includes the families Lubomirskiidae and Spongilii-
dae. The family Lubomirskiidae is-endemic, and includes 4-génera and 13 species and
1 subspecies (Effemova, 2004). The taxonomy of freshwater sponges, in particular the
Lubomirskiidae, is problematic and- their phylogeny and evolution are not well unders-
tood. During the last years many scientists start to-analyze the mitochondrial genome
to solve of these jssues. Moreover, recentlythe sequence of the mitochondrial genome
of the Baikal sponge Lubomirskia baicalensis were determined (Lavrov, 2009). Howe-
ver, nét-only coding regions, but-also the intergenic regions in. mitdchondrial genomes
may provide significant data for understanding the taxonomic low level. The nuclectide
sequénces. of the intergenic regions (IGR) of the mitochondriat genome between the
genes tRNA-Tyr- tRNA-lle and {RNA-lle-tRNA-Met of 20 sponges (10 species) from
the family Lubemirskiidae and 6 sponges (3-species) from the family Spongillidae were
determined. The lerigth of these sequences ranging from 386 bp in E. fluviatilis (Spon-
gillidag) to 980 bp in L. fusifera. (Lubomirskiidae), which is associated with the presen-
ce of multiple indels. Fore sponges were chosen for the more detailed comparative
analysis, representatives of all 4 genera the family Lubomirskiidae. Ananalysis of the-
se sequences has shown many inverted repeats that form secondary structures. Some
of these secondary-structures were previously identified in Lubomirskia baicalensis by
D.V. Lavrov {Lavrov, 2009). The (GRs of all analyzed Baikal spenge has A-T-rich re-
gions localized before tRNA genes, which form a stable hairpin, similar in all sponges.
We have also fouhd unknown open reading frameé (ORF} between the tRNA-Tyr and
1RNA-lle genes of mitochondrial genome of sponges from the family Lubomirskiidae.
This ORF encodes the putative. protein which has the length to 67 aa. All amino acid
sequences possess the start ATG-codon (at position 28) and the stop-codons TAG or
TAA at the different positions. Despite the different jength of putative protein, it has
21 amina acids conservative region at the N-end, which is the part of putative trans-
membrane domain. Our study showed that increasing the size of intergenic regions of
the mitachondrial. genome of the Baikal sponge occurs not enly due to the insertion of
direct:and invetted repeats, but:also dug. to presents the open reading frames. Thus
the Baikai endemic sponges differ from cosmopolitan sponges in there features:of the
mitochondrial genome organization.

The usé of sponges for biomonitoring has been studied: for decades, but a “S|
ge Watch” progfam hasn't come t6 reality. The gréat diversity of species, the sp
fic characteristics of response te pollution, the lack of a species agreed to be i
asa global mode! and the necessity for a deeper physiological understanding of:the
species-specific stress response seems to be obstacles for the widespread us
sponges as biomonitors. The present work is an effort to screen different specie:
the Brazilian coastline, evaluate their elemental composition and morphology in dj
rent environments subject to different stresses: Amphimedon viridis, Aplysina i
and Desmdpsamma anchorata were collected.in two sites in Ahgra dos Reis, Rig,
Janeiro. One site on the coast of Itha Grande, facing the ocean with constant Wi
stress.and the other inside the Angra Bay, in a small island frequently visited by tou
and riext to a commercial shipyard. Mass spectrometry (ICP-MS) was performgd
the sponges and water samples. Cr, Ni, Co, Cu, Zn, Cd, Hg and Pb were guani

Sponge tissue and mineral skeleton (when present)-were. chemically characters:
via X-ray Diffraction (XRD), Infrared spectroscopy (FTIR) and Energy Dispersi
ray Spectroscopy (EDS) analysis. Marphology was studied using histological secti
te account for cell and collagen’ density. Despite the différent sites, water anal
showed no significant différence between sites, and, the elements levels weré wi
Brazilian national environmental regulation. In ICP-MS analysis, D. anchorata-s
wed different accumulations of Cr, Co and Pb depending on the site and A. virid]
had decreased Hg concentration according to its decrease in the water. XRD anal
sis didn’t show crystalline accumulation of elements. EDS showed that D. anchol
chemical composition presents Fe and Ni only-when collected in the Angra bay. F
didn‘t show differences between sponges or collection sites. All spicules analyzed
all techniques, were constituted solely of Si and O, with no ather element. Histal
revealéd that spanges in the Angra bay had bigger cell density and smaller colial
density when compared to their counterparts. from llha. Grande. This study shows’
different analysis may give different results, and complementary approaches mus
used. D. anchorata revealed an extreme sensitivity to different non-polluted sites
seem less suitable as a biomonitar. A. viridis showed some correlation, regarding
tothe water'and together witt A. fulva preserited a less variable chemical composit
making them more suitable for the follow up in vitro studies and comparison with. s
cimens from known polluted sites.

261




Vi GELE
SPONGE

CNFERENGE.

Selective filtration in the tropical marine sponge Rho, aloeide:
odorabile: impacts of thermal stress on feegding bghavior

Massaro A, Weisz J1, Hill M, Webster N2
*University of Richmond, USA; ZAustralian Institute of Marine Science, Australia

Climate change currently represents the most significant and increasing threat to cora
reef ecosystems worldwide. Elevations in ssawater temperature may detrimentally af:
fe_cl sponges, especially. those involved in tightly integrated microbial symbioses.-|
this study, the impact.of elevated seawater temperature on feeding behavior-in
tropical marine sponge Rhopalogides odorabile was assessed. Sponges were reara
under temperatures ranging from 27°C-32°C and filtration efficiencies (heterotrophic:
and phototrophic bacterla) and volume flow rates were measured for replicates frof
all treatments. Sponge filtration efficiency and flow rates were not significantly affect
ed by temperatures between 27°C-30°C. This is consistent with earlier résearch thal
detected no differences in the symbiotic population or sponge health in temperatur
trg_atments between 27 and 31°C. In contrast, sponges exposed to 31°C exhibited sig
nificantly reduced flow rates and filtration efficiencies oh heterotrophic bacteria at 2
hours but maintained normal filtration efficiency on phetotrophic bacteria through 4
days. Sponges exposed.to 32°C exhibited cellular necrosis and dramatically reduce

flow rates and feeding efficiencies on both bacterial types at 24 hours. The threshold
for normal sponge feeding behavior was 31°C and there was clear svidence of sélac:
tive filtration (to more nutritional phototrophic bacteria) by R. odorabile in response 1o’
thermal stress, This thermal threshoid is idéntical to the'symbiosis threshold for corals
and their zooxanthelize, indicating that'sponges may be similarly threatened by i
mate change. R odorabile exposed to 31°C for 14 days was able to recover both flow:
rate and filtration efficiency after a.48 hour recovery period at-27°C, indicating that this
sponge is able to rapidiy respond to changing environmental conditions.
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Elemental composition of sponges along the Mediterranean
coast of Israel

WMayzel B, llan M
Tel Aviv University, Israel

A-comparative study on metal accumulation by 8 common demosponge species was
conducted to determine the most suitable species as: bioindicators of anthropogenic
metal contamination. Elemental compositich of Axinella polypoides,. Axirella verru-
cosa, Sarcotragus.sp... Psammocinia sp., Cinachyrelfa sp., Xestospongia sp. Chon-
drosia reniformis and Chondrilla nucula wag determined using ICP-AES spectrometry.
Elements analysed were Ag, Al, As, B, Ba, Cd, Co, Cr,.Cu, Fe, Li. Mn, Mo, Ni, P, S,
Se, Si, Sr, Ti, Viand Zn.Atotal of 73 sponge samples and 10:sediment samples were
collected. The.5 different sampling sités along the Mediterranean coast of lsrael were
from Ashkelon in the south thréugh Tel Aviv, Herezlia, Sdot Yarm, up to Achziv in the
north, at depths ranging from 3 m 16 30 m. The results for each’ element were analysed
by 2-Way ANOVA and Tukey HSD tests were preformed. When the various species
ware compared A, polypoides showed significantly higher levels of B and of S than
ali-other species sampied. A. verrucosa-showed significantly higher levels of Fe than
all other species sampled. Sascotragus. sp. showed significantly higher levels of Cu
and of P than all other species sampléd. Cinachyrelia sp. showed significantly higher
fevels of Zn than all othef speciés sampled. Xestospongia sp. showed relatively high
tevels of Ni. When the various sites were compared, all sponge species sampled in the
southern site of Ashkelon showed significantly higher concentrations of Al Cr, Fe and
Ti compared to all other sites. A higher concentration of V was also noted in Ashkelon
(although statistically non-significant). Sponges sampled in Sdot Yam had the next
highest levels of ail these elements. Sponges from Tel Aviv showed lower concentra-
tions of Cd and Ni and higher concentration of Cu thar all other sites. In two of the
collection sites, Ashkelon and Sdot Yam, thiere is-an anthropogehic contribution to en-
vironmental metal levels due to coal uhloadéed from cargo ships to a mile-fong pier and
conveyer belt. This seems:to be reflected in the elevated levels of almiost all metals.in
the samples from these two sites, The surprisingly higher levels of Al and Fe in Ash-
keloh may be a result of an additional anthropogenic source such as the desalination
plant active in the nearby Ashkelon power-station. In the three other sites there is no
known anthropagenic contributionto environmental metal levels. Tel Aviv and Herze-
fia both have similar sediment and sandstone réefs while Achziv is mainly limestone.
Sponges sampléd from these sites showed mostly lowet conceéntrations of almost all
metals analysed, therefore they can be considéred as clean or control sites for future
work. Of great interest is the possible use of sponges.to ménitor the effect of the Al and
Fe compounds used in the desalination process on the nyarine erivironment.
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Molecular markers, databases and evolution; a recipe
confusion in taxonomy and systematics of Haliclona

McCormack G

National University of Irelaid, ireland

Haplosclerid sponges are some of thie most difficult to identify and classify dii
their simple morphology and their plasticity- uiider different environmental condi
Recent molecular evidence suggests-ari alternative taxonomic scheme is necessa
However, the geneticloci employed (the: nlclear ribosomal and mitochondrial (6!
genes) have come under fire due to.apparent higher substitution rates in this Ordé;
this presentation | will discuss these issues; focusing onthe taxonomy and systel
ics of a greater than expected diversity of Irish- Haliclona species. | will also prés
data from new genetic regions both for barcoding and phylogeny recoristructiol
discuss problems with using the GeriBank database for confirming species origin
sequence data.

| Sponges commonily Gut-compete other sessile organism in the race for suitable sub-
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Sponge overgrowth: a paradigm for lianas

MclLean E
University at Buffalo, USA

strate, a rescurce often'more limiting than food. This:is the case of some sponges with
superior competitive ability that aliows therm to grow and overgrow other sessile organ-
ism, among these someé octocorals. We tiypothesized that these sponge-octocorals
associations can be likened to lianas growing on trees. In this study associations and
overgrowth of two branching dermosponges, Desmapsamma anchorata and lotrochota
birotufata, over different gotocorals were studied in Carrie Bow Cay, Belize, during
2009-2010. Results suggest that sponge attachment.on octocorals is conditioned by
actdcoral substrates, having an advantage on bare axis or affected octocoral tissue
versLis live tissue, but williig and-able to attach on both: There was a difference in the
trend of growth and overgrowth for the two sponge species considered, as well:as the
effect that the sponge growth has bn a given' octoeoral. These sponge-octocoral as-
sociations and'the ability of some rope-Tike sponges to attach and grow on these sub-
strates can be likened to lianas whereby the sponge benefits by having a hard-flexible
substrate over-which to grow, thereby increasing: their exposure, while octocorals areg
toppled, often times towards their defriment.
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TaxonomyofAcarnusGray, 1867 collectedfromthe hortheas
and southeastern Brazilian ¢oast (Poecilosclerida: Acarnida
with description of a new species

Menegola C', Santos G', Hajdu E?, Cedro V*

'Universidade Federal da Bahia, Brazil; “Universidade Fedsral do Rio de -Janeiro, Br
3Universidade Federal de-Alagoas, Brazil

Acarmnus Gray, 1867 is well-established phylogenetically, defined as non-fistular-sp
ges with cladotytote echinating spicules. There are 23 known species; five of wh
ch described from the Tropical Western Atlantic: A. innominatis Gray, 1867 (Fior
Cuba;, Curagao, Brazil), A. radovani Boury-Esnault, 1873 (Pernambuco-State, Bra.
A. toxeata Boury-Esnault, 1973 (Bahia State, Brazil), A. deweerdtas van Soes!
oper.and Hiemstra, 1991(Bonaire, Netherlands Aniilles) and A. nicoleae van So
etal.. 1991 (Colombia, Jamaica, Netherlands Antilles, Aruba, Brazil). This paper.
sents five species collected in the Brazilian states of Alagoas, Bahia, Espitito Sal
and Rio de Janeiro. Specimens from shallow-waters (0-12 m) wers collected marii
by scuba diving or snorckeling in Alagoas and Ric de Jansiro; and by trawling at:
bottomns on the Mara river estuary (Camamu Bay, Bahia) Deeper water matef
(80-85m) were dredged during Project REVIZEE (campaigns CENTRAL V and.V.
Qur fesulits include the first record of Acarnus innominatus from the Brazilian contin
(previous records in Brazil are restrict to oceanic.areas, like Fernando dé Noiol
Archipelago and Rocas Atoll), new records of A. nicoleae and A. toxeata, respectivel
for the coast of Rio de Janeiro and that of Espirito Santo staté. THe spicules of A. inne
minatus are styles (380-435/11-20 um, tylotes (195-300 jim), toxa | (240-560 pm);
colada-toxa (80-200.um), oxhorn-toxa (55-170 Um), isochelae (11-22 ym), cladotylok
| (220-315/4.5-6.5 pmy, cladotylote 11 (95-160/1.0-3.5 um). A, toxeata contain sty
(180-229/6:6-12.0 ym), tylotes (319-420/3.1-5.3 pm), cladotylotes | (166:345/3.9
urn), cladotylote I} {106-151/2.1-3.9 um), accolada-toxa (138-688 yim), curved-toxa
and Il (55-348 pm) and isochelae {11.9-13.8 pm). We provide the description of a ne
species from Camamu Bay, characterized by its thinly encrusting habit with irreg
and slightly hispid ‘surface, orange/red color and no apparent oscules. A, nicolea
present styles (319-505/10.6-14.0 Um), tylotes (266-425/5.3-7.8. i), cladotylctes
(172280 pm), cladotylote Il (80-122 ym), oxhorn-toxa (34-218 pmy), isochelae (11
16.1 pm). The spicular set of the new species is composed by two categories of cla
dotylotes (cladotylotes | 186-305/4.7-8.5 ym and cladotylotes | 82-172/1.3-5.8 ym
styles (202-707/5-14 ym), tylotes (212-353/2.1-6.3 pm), three. shiapes of toxas, uii
n the genus: acgolada-toxas (114-627 pmy), oxhorn-toxas. composed by two shape:
of indistinguishable size (37-175 ym), and palmate isochelae (11.8:14.3 pmj). Acamts
sp nov. is-close to A. foxeata, but differs by the possession of regulat four cladi on th
yle of large cladotyfotes and of styles usually smaoth or with sparse spines. Acarm
exhibit.a worldwide tropical-subtropical distribution, commion in shallow water habitats.
absentoor riot récorded yet from Mediterranean (east of Greece), Hawaii Islands an
presents a single:species in cold waters, A. erithacus de Laubenfels, 1927, reglstere
rom the-North coast of Alaska to United States (California).
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Population dynamics of a shallow-water Caribbean sponge:
survival vs. recruitment

Mercado-Molina AE, SabatA
University of PuertoRico, Puerto Rice

Variations in population size and structure of marine sessile organisms are influenced

by processes such as survivorship, growth and recruitment. In this study we evaluate
the relative contribution.of these life histoty traits on the population growth (A) of the
sponge Amphimedon compressa, using size-based matrix modelsl Models were pa-
rameterized with field data on sponge grawth, survivership and recruitment obta_lned by
ronitoring twenty 1 m? quadrants for one year at Las Pelotas (LP) and at Medla Luna
West (MLW). two reefs in the southwest of Puerto Rico. Estimalgd populatmr_\ grow?h
(A) of 0.928 al MLW and 0.789 at LP suggest-a declining popuiation at both snes,‘D»f-
ferences-in A are atiribuiable to differences in size-specific survival between sites.
Efasticity analysis indicates that A at MLW is greatly influenced by survivorship of small
individuals whereas at LP stirvivorship of small and large sizé-classes contribute no?:fl-
bly to pepulation growth..In general, elasticity analysis also indicales that size»sgemflc
survivorship patterns have a greater effect on population growth than repraduction or
growth;-survivorship contributes approximately 84% and 74% to potential changes in A
at MLW and LP respectively. Comparable life history patterns characterized by higher
importance of survivorship relative to recruitment and growth have begn described for
long-lived species such as woody plants species and gorgonians}. This suggests that
the life history of A. compressa may be characterized by a long life span and low re-
productive effort, Nevertheless, in the absence of recruitment A was reduced by about
12% at MLW and 10% at LP indicating that this process miay also play a significant role
i the dynamics. of this sponge.
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South Florida Sponges: an online guide to identificatio

Messing CG', Diaz MC?, Kohler KE, Reed JK?, Ruetzler K%, van Soest RWI
Wulff J¢, Zea 7

"Nova Seutheastern University, USA; *Museo Maring de Margarita; Venezuela: SFlorida Afl

University, USA; ‘National Museurm of Natural History - Smithsoniar Institution, USA; $Zo6ldgj

Museumm; The Netherlands; $Florida State University, USA; "Universidad Nacional de Cdlg
- CECIMAR, Colambia :

The Guide to- Identification of South Florida sponges is an interactive web-based
form for the shallow-water (<30 m)sponge fauna from Indian River Lagoon through
Florida Keys, Florida Bay and the Dry Tortugas suitable for use by-environmentalm
agers, advanced students, teachers and professional scientists: It includes illus|
ed keys and descriptions of live ‘sponges, their diagnostic cormponents and avail:
habitat and biclogical data. The guide is permanently housed at the Nova Southé:
em University Oceancgraphic Center http://www.nova.edu/ncri/sofla_sponge giJ
index.html. The search enginé was written' in JavaScript. The prirﬁary interact
component is divided into three main sets of drop-down menus: External Form, 5
etal Components, and Skeletal Architecture, with 23 characters and 161 charai
states. Information buttons open files that give diagnostic information about chara:
states, including representative images. Selecting a choicé from multipie dropsd
menus narrows the search. The guide currently lists 97 species and includes

|der_1tification pages for 59 species. All names-are given in accordance with the. Wi
Pprsfera Database {http:/fwww.marinespecies.org/poriferal) and the Sponge Guid
Ptcture guide- to Caribbean Sponges (hitp:/www.spongeguide.org/). A workshap:hg
in _June 2009 agreed on taxonomic name changes for several taxa {e.g., Placospong
cristata for Piacospongia melobesioides-and Neopetrosia proxima for Xestospong]
proxima).

. "Studio Associate Gaia snc, Italy; 2University of Messina, Italy; *University of Palermo, ltaly;
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Clearance and respiration rates of shallow Chondrilla nucula
at varying temperature

Milaniese M', Rinaldi A2, Montalto V3, Sara G°, Sara A*

“University of Genova, ltaly

Chondrilfa nucwla Schmidt, 1862 (Chondrosida, Chondrillidae) is @ common Medi-
terranean sponge that can be found from the surface to approximately 40 m depth.
Where canopy-forming-algae provide for a suitable understory, it can even colonise
low-shore intertidal habitats. As such, G. nucula is potentially exposed to sea-surface
temperatute increasé, as it is predicted under the.current dlimate-change scenario. To
explore the sponge’s responise to temperature increase, we measured clearance-and
raspiration rates in C. nucula specimens coliected in September 2009 nearby Palermo
(Sicily, Italy) when sea-surface tempetature was ca. 23°C. Sampled C. nucula speci-
mens were kept in an aquarium at the same:temperature (T) for 24 h, prior to further
24 I acclimation at the experimental T-and testing, Clearance rates (CR; | h* g') were
measured using the microalga /sochrysis-galbana at 15°C, 19°C, 22°C, 26°C, 28°C
and 32°C (n=8 per T). Respiration rates (RR; ymo{ h**.g*} were measured'in closed
chambers (volume 500 ml) separately o 3 specimens per T. Volume. and weight (wet,
dry, ash-free) of each sample were then'measured. All data were analysed by ANOVA,
The observed temperature-effect resulted significant for both physiological responses.
CR showed significant differences between values at 15°C and 19°C, and between
values at 26°C and 28°C (15°G < 19°C = 22°C = 26°C » 28°C = 32°C-= 15°C}). Sig-
nificant. differences were also detected between RR at 15°C and 19°C, and between
values at 22°C and 26°C (15°C < 19°C = 22°C < 26°C = 28°C = 32°C). Plotting CR vs.
T yvalues showed a nomal-shaped curve, with maximum CR between 20°C and 26°C.
Relationship between RR and T reflected the. typical metabolic response increasing
with temperature, with highest values between 28°C and 32°C; Maximum surface tem-
perature values in the area are recorded in August — September &nd rarige between
24°C and 28°C {2009 values from EMIS — Environmerital Marine Information System;
European Commission). According to our results, these are stilf within the physiological
limits of C. Aucuda. Flowever, climate-change driven sea-surface temperature increase
has the potential to impair the physiology of this species, with possible consequences
on its vertical and/or-geographical distributional range.
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Sponges from Brazilian oceanic islands: an illust
taxonomic guide to 70 species

Moraes F

Museu Nacional, Universidade Federal de Rio de Janeiro, Brazil

Well illustrated books -about taxonomy of sponges, with in sifu color photograpl
species, are useful tools for experls on systematic, ecology, and biogeograph
are also.important for students of biological sciences and environment manageéts
these sorts of publications are still scarce in the sponge literatire; specially if co
ing the diversity andimportance of Porifera. The Brazilian cceanic isfands sfudia
are remote and isolated sites ranging 260 to 1140 km from mainland and distril
from 0°65'N to: 20°30'S, playing an strategic role on sclentific, potitical, econemic
environmental scenario in the Atlantic ocean. The Brazilian government and UNE
consider them areas of high priority for conservation. About 1300 specimens were
lected by SCUBA and free dive, from 0 - 50 m depiti, batween the years of 1998
2007. This material is deposited at the Porifera Collection in Museu Macional

Rio de Janeiro, Brazil. The detailed description of 70 species of sponges class
in wo classes, 15 orders, 41 families, and 61 genera from four out of five Braz
oceanic islands (Atol das Rocas, Fernanda de Noronha Archipelago, Sao Pedro
Paulo Archipelago and Trindade Island) was presented. Sixty-seven species bel
Demospongiae and three to Calcarea. The descriptions contain data on morptiol
ecology, systematic and geographic. distribution of the species, and are illustrate
color photographs of live and preserved: specimens, light micrographis of skeletal
rangement, and scanning electron micrographs of spicules. Maps of local distri
of these species were produced for each island, An identification key to these spe
was also previded. This book contributes to the knowledge of sponges in Brazil;
better understanding of the. benthic. cemposition. of the Brazilian oceanic islands
to the management of these areas.
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How Dendy and To| sentgot it right: the family ‘Astraxinellidae’
validated by L.SU ribosomal DNA sequences.

Morrow C', Picton B? Goodwin C? Erpenbeck D, Alicock L*

‘Quieen's University, United Kingdom; *National Museums Northern jreland, United Kingdonm;

3Ludwig Maximilians Universitat, German; *Natienal University of Ireland, Treland

The monophyly of aster-bearing demosponges currently belonging to the family Hemi-

- asterellidae has recently been shown to be unsupported by molecular data (Nichols,

2005), Partial large ribosomal subunit {285) sequences were obtained for a numb_er of
species from Britainand Ireland. Species beloriging to the genera Stelfigera, Paratimea
and Halicnemia wére found to group closely in a tree pased on 288 rDNA sequence
data. They were distant from species of Hemiasterelia, Axos and Adreus, which con-
stitute the family Hemiasterellidae. The clustering of Halicnemia and Parafimea was
predicted by Topsent in 1893 when he described Paratimea constellata as Halicneniia
constellata on the basis of the distinctive, large, centrotylote: oxea ‘shared between
these species. A new family name is needed for the group containing Stelligerq and
Halicnemia but the naime Astraxinellidae. Dendy, 1909 is not available as.there is no
genus Astraxinelfa. It is shown that molecular data can often support particular ele-
ments of iraditional classifications. and refute alterndtive interpretations.
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Is dissolved organic matter a food source for coral-excava

Sponges? A nypothesin Primmorph cryopreservation

‘Mussino F, Pozzolini M, Berilli V, Valisano L, Cerrano C, Benatti U,
Muelier B, van Duyl FC Giovine M ' '
Royal Netherlands Insfitute for Sea Research {NIOZ) and the CARMABI Foundal

Netherlands

Universita degli Studi di Genova, Ifaly

Sponges. are positioned among the lowest metazoa and the study of their biology
should provide relevant information on the evolution of eucariotic cells. In addition,
these simple animals are a precious source of matural compounds useful for cosmetics
and pharmaceutics. Despite their worldwide diffusion and body simplicity, it is never-
theless difficult to obtain controfled laboratory models for the study of their biology.
Newadays, 3D sponge ¢ell culture (primmorphs) seems 10'be .one of the most promis-
ing approach for this target. in this study, forthe first time, a protocot for freezing marine
sponige cells in their 3D aggregation status has been developed. In Gider fo-achieve
this, we have used primmorphs obtained from the marine sponge Peirosia ficiformis, a
common Mediterranean sponge already studied in:our laboratory previously. Although
protocols for freezing cells are well established in humans, animal and plants the re-
search on sponge celis cryopreservation system is relatively scarce. Qur experimental
conditions demonstrate that frozen-dissociated sponge celfs after thawing never gave:
primmorphs, they just stick to the plate. A complete different. result was obtained by
directly freezing primmorphs. In this study; we tested different freezing conditions and
the one based on the use of natural sea water stpplemented with 10% FBS and 10%
DMSO gavethe best reuits. After thawing, we assayed different biochemical method
like calcein and MTT-assay in-order to verify primmorphs viability and the results were
compared with unfrozen samples. Both assays confirmed the living status of prim-
morph after thawing. To assess the occurence of some irterference ‘of bacteria with
MTT-assay (wich could give artifactual over estimation), the same test was performed
also after primmorphs pre-incubation with anthibictics. The obtained results gave simi-
lar values to the untreated samples. In the same experimental conditions, telomerase
activity was assayed and the results confirmed an active cell proliferation in thawed
primmorphs. Finally, an active spicologenesis was detected in thawed.primmorphs by
qPCR for silicatein gene expression evaluation and by quantification of silica derived
fromy néw spiculées production.

Coral reefs in the Carlbbean are under environmental stress, Eutrophication enhany
the growth of benthic.macroalgae at the expense of fife coral cover. Interesting|

trophication ‘also enhances the: abundance of excavating sponges (Holmes; .20/
Previous studies hzve shown that dissolved organic matter (ROM) is an.important
source for open reef and encrusting cavity sponges (Yahel et al., 2003 and De G
al,, 2008). We study the release of DOM by benthic macroalgae as well as stony'co
and its uptake by excavating sponges suchas Cliona sp. and Siphioifodictyon.s
hypothesize that the.growth and bioerosion rate of excavatirig sponges is enhanti
DOM. Since benthic algae may reléase more-DOM than stony corals do per un
mass, an increase In algal cover mayalso lead to an increase in DOM production
m? reef. This may possibly coincide with a higher abundance and bioeroding-act
of excavating sponges. Enhanced bioeroding activitiy of sponges may therefor:

akey role in the current demise of 3D complexity in reefs throughout the Caribbe
Preliminary resuits will be presented, .
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Detection and Isolation of Mannose-Binding Proteins from
Philippine Marine Spong;s Collected in Bani, Pangasinan,
hilippines
N h CJA', To KABY, Argayosa AM", C ion,GP

'Institute of Biology, University of the Philippines; Philippines ?Marine Science Institute, University
of the Philippines, Philippines

Lectins are carbohydrate-binding proteins that play important roles in cellular recogni-
tion, adhesion, regulation, symbiosis, and innate immunity. This study aims to detect
and characterize mannose-binding lectins or MBLs from marine sponges collected
in Bani, Pangasinan, Philippines. Thirty-three sponges were collected, homogenized,
and centrifuged. The supematants were collected and analyzed using the Bradford
protein assay. Mannose-binding proteins were detected using a lectin probe com-
posed of a mannose-bovine serum albumin-horseradish peroxidase bioconjugate.
Five sponges designated as PNG-789 (Myrmekioderma sp.), PNG-766 (Plakinastrella
sp.). PNG-785 (Agelas sp.), PNG-771 (Petrosia sp.), and PNG-757 (Agelas sp.) with
highest mannose-binding protein concentrations were tested further for corresponding
specific activities using the hemagglutination assay against human blood types AB,
and O. Antifungal activity of the crude extract from PNG-766 was also detected us-
ing Kirby-Bauer Disc diffusion assay against Saccharomyces cerevisiae and Candida
albicans. Isolation of the mannose-binding lectin from PNG-771 was done by affin-
ity chromatography using a mannan-agarose column. The isolated lectin was further
subjected to non-reducing SDS-PAGE and revealed a 42.31 kDa protein band. The:
biochemical properties of the affinity-purified mannose-binding lectins isolated from
the marine sponges are currently being investigated. This study provides knowledge
on marine sponges as a rich source of lectins that have a wide range of potential ap-
plications in glycobiology, as isolation and characterization tools for glycoconjugates
and diagnostic tools for cancer.

Florida reef sponges harbor coral disease-associated
microbes

Negandhi K', Blackwelder P!, Ereskovsky A% Lopez J!

Nova Southeastern University Oceanographic Center, USA; 2Saint-Petersburg State University,
Russia

Sponges can filter large volumes of seawater and accumulate highly diversg and abun-
dant microbial communities within their tissue. Culture-independent techniques such
as fluorescent in situ hybridization (FISH),16S small subunit (SSU) rRNA gene analy-
ses, and transmission electron microscopy were applied to a study of south Florida reef
sponges. FISH detected several coral disease-associated bacteria (CDAB) harbon_ed
within Agelas tubulata and Amphimedon compressa host sponges that are potemlgl
bacterial pathogens including Aurantimonas coralicida, Cytophaga sp., Desulfovibrio
spp., Firmicutes, Serratia marcescans, and Vibrio mediterranei. A. compressa and
A. tubulata mesohyl 16S rRNA sequences derived from each sponge host mdlcait_ed
a predominance of Actinobacteria and Gammaproteobacteria respectively. Positive
FISH detection of Actinobacteria and Gammaproteobacteria provided visual confirma-
tion of the presence of these bacteria, and supported the 16S rRNA sequence data.
Spatial differences in the distribution of targeted bacteria were seen within sponge
hosts. Transmission electron microscopy of Aplysina fistularis and A. compressa in-
dicated there was a higher concentration of bacteria in the choanosome compared_ to
the ectosome in both species. These results have interesting implications for ongoing
coral reef disease research and marine sponges as sentinels of ecosystem health or
reservoirs of potential microbial pathogens.
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A preliminary analysis of the transcriptome of Tethya will
—~ putative gene targets for functional studies on contractj
and integration

Nickel M', Hammel JU', Haen KM?, Voigt 0% Larroux C?, Lavrov.
Woerheide G? 2

“Friedrich-Schiller-Universitdt Jena, Germariy; 2lowa State University, USA; Ludwig-Maximi
University Munich, Germany '
The small globular Tetfiya wilhelma (Demospongiae; Hadromerida, Tethyidae):i
afthe few sponge species that can be bred and maintained in laboratory agua
independent from natural sourges. Due to its refiable asexual reproduction by bu
which can be induced by changing environmental conditions, 7. withelma show:
potential as-a madel system for asexual reproduction and other aspects of demos
biclogy. At present, however, we lack knowledge on sexual reproduction in laboral
cultures. Nevertheless, adult-and juvenile.specimens as wall as buds are availabl
higher numbers for studies on living and fixed animals. In particular, the macros

and micrescepic anatomy, contraction behavior and kinetics, physiology of signa
tegration and endogencus rhythms as well as the dynamics and development du;
budding have been studied in detail or are-under investigation in T. withe/ma. In
tien, the mitochondrial genome of 7. withelma is.completely sequenced. Howava
nuclear genetic data were not available until recently. Here we report on large's
454-sequericing efforts of the 7. wilhelma bud/juvenite transcriptomie and an &t
1o establish an RNAI protocol for functional gene knockdown studies. I a first ariall
of the franscriptome data, we aimed at analyzing genes putatively involved in centf
tion and integration. Based on .a preliminary EST sequencing project, we addition:
aimed at developing a working RNAI protocol for a demosponge. For RNA extracty
alarge number of buds and juvenile sponges were collected from actively reprodugi
aquarium cultures. A first batch was used for fandoni sequencing of a cDNA libr
Data from this: approach was used td clone actin &s a first targst into-an RNA ve
which was used to produce. dsRNA with which juvenile sponges were treated for'ti)
9 days. Actin mRNA levels were determined by gPCR and referenced to the transc
tion levels of TALDO (trapsaidoiase of the pentose phosphate pathway) and RE!
(408 ribosomal protein $5). In a another approach a second, larger batch of aro:
100 buds.and juveniles were used for more complete transcriptome sequencing us
the 454-Titanium platform, Data from this approach were analyzed for contraction-
integration-related genes. A first analysis of the trarscriptome revealed informal
on proteins and pathways putatively involved in-confraction and intégration of Tet!
willrelma: Here, we focus on citoskeleton protéins as well as receptors with' agof|
which were tested in previous physiological studiés. In our RNAI pilat study we wer
able to partially down-regulate the expression of actin over several days. Our restil
demonstrate that functional studies by gene knock-down are possibie in sponges.

MN acknowiedges funding through FSU Jena DRM program, GW through the German Science Founda
DFG, SPP1174 ‘Deep Metazoan Phylogeny’). i
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close look at a diversity of diversities in the Mediterranean
sponge Spongia lamella

Noyer C**%, Hamilton A% Thomas OP*, Becerro MA*

1Geéntre d'Estudis Avangats de Blanes {CEAB-CSIC), Spain: *integrin Advanced Biesystems,
Marine Resource Centre, United Kingdom; *Université de Nice - Sophia Antipolis, Laboratoire
de Chimie des Molécules Bioactives et des Ardmes, France

Understanding diversity is a major ecological goal that has expanded to other sodial
fields. The term biodiversity commonly refers to ecosystem, species and genetic divér-
sity and the complex set of interactions within and beiween those levels. Diversity is
linked to variability in and of lifé and itis:a dynamic concept. However, litfle efforts have
focused on the. connections between multiple levels of diversity. Understanding the
relationships befween multiple levels of diversity may shed light on the mechanisms
that genetate and maintain biodiversity. In this study, we investigated the genetic,
bacterial, and chemical diversity of the endangered Mediterranean. sponge Spongia
lamella (previously Spongia agaricina). These levels of diversity are intrinsically re-
lated to sponge evelution and could have strong conservation implications. We devel-
oped microsatellite markers and used multi-locus-heterozygosity and gene diversity
to assess genetic diversity. We uséd denaturing gel gradient electrophoresis (DGGE)
and guantitative PGR to compare, identify, and quantify main bacterial clades in the
sponge. We used HPLG chromatograms to obtain chemical profiles. Then, we applied
the Shannon index of diversity to calculate bacterial and chemical diversity, We calsu-
lated these three diversity indexes in muitiple populations across the western Mediter-
ranean and tested whether the three diversity levels investigated in this study were
associated at a population level. Genetic analyses revealed that sponge populations
were highly and significanily differentiated. The population from Ceuta presented the
highest genetic’ diversity. We also observed bottlenecks for many populations, Céuta
being the least affected. DGGE revealed semi-quantitative intra- and interpopulation
variation and significant differences in bacterial fingerprints between sponge popula-
tions. Quantitative PCR performed. on Chierofiexi, Acidobacteria, and Actinobacteria
(which are found in high abundance in this species) also differed significantly between
populations. The Atlantic population (Berlangas, Portugal) presented the greatest dif-
fefences for all the bacterial cladses amplified. Comparison of chemical profiles showed
that only nine compounds out of 22 differed between sponge populations. Chemical
diversity was quite low, because of the presence of 2 major compounds (hitenin and
an unidentified compound), but différed significantly between sponge-populatiors. We
found higher dissimilarities in genetic, bacterial, and chemical diversity with increas-
ing geographic distance between populations: Howaver, we failed to detect significant
corelation between those three levels of diversity at a population level, This suggests
that multiple geographically variable factors could regulate the genetic; bacterial, and
cheniical diversities investigated in this study, highlighting the cemplex nature -of the
mechanisms behind biodiversity.
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_Studies on the mode of cell division during differentiation bf',

Antiophidian properties of marine sponges against Bothj
archeocytes (pluripotent stem cells) in Ephydatia fluviatilis

Jjararaca snake venom :

Okamoto K', Nakatsukasa M?, Agata K', Funayama N'
"Kyota University, Japan; “Center for Developmental Biology ~ RIKEN, Japan

Nunes C'; Domingos T', Sanchez E2, Ribeiro §°, Muricy G*, Fuly A
"Universidade Federal Fluminense, Brazil; “Fundagdo Ezequie!l Dias, Brazii; *Museu Nai
Universidade Federal do Rio de Janeiro, Brazil :
We are trying to clarify-the stem cell system using the asexual reproduction system
~ (gemmule hatching) of a freshwater sponge, Ephydatia fluviatilis. The principals:of.
" the stem cell systems are regulation:of differentiation and self-renewal, which might
invelve éell division or the. microenvironment. How archeocytes differentiate to certain:
types of cells during gemmule hatching is ohe of the important issues to be clarified:
Since archeocytes are actively migrating stem-cells, we hypothesized that their-dif. ..
ferentiation to certain cell types may be régulatéd by particular environments such:as
comtact with, or-secretory signals from, specific types of cells. For the first step, we'fes.
cused on the mode.of cell division of archeocytes. to get.clues about the microenvirol
ment for archeocyte differentiation. We ‘succeeded in identifying an archeocyte-5p:
cifi'gene, EfMusasahiA, by i situ hybridization screening. Musashi is a RNA binding
protein originally found as an important player in maintaining neural stem cells:during:
© asynimetiic cell division in Drosdphila neural cell differentiation. Accumulating: st :
ies about Musashi family genes in various cell systems in varibus organisms suggest
that Musashi family genes have a-fundamental rofe iri maifitaining the stemi celr stat
ldentification of EfMusashiA as an archeocyte molecular marker enabled us-to:inves
gate the mode of eell division during differentiation of archeocytes, First we-elucidated
the precise localization of EfMlusashiA mRNA and protein during cytokinesis. i) Fhere
was no difference of the future daughter-cells in volume in all of the detected mitatic
phase (M-phase) archeotytes. il) Both EfMusashiA mRNA and protein were uniformly.
distributed during mitosis of archeocytes. Furthermore, iii) M-phase archeocytes could:
be- divided inta two types, In one type (Type 1), high expression of EfMusasiiAmRNA |
and protein were maintained during M-phase, whilst in the other type (Type II}; the
expression levels of both EfMusashiA mRNA and protein were decreased to 1/2:and
2/3, respectively, of thase in Type 1. We speculated that Type | archeoeytes wereg Ul
dergoing selfrenewal and Type. Il archedcytes were undergaing differentiation. Based
on these results, we propose that archeocytes undergo symmetric cell division both:to. =
sélf-renewal and to produce differentiated cells: These results are the first step forward
for clarifying regulatory mechanisms of archeocyte seffrenewal and differentiation:

Snakebites are a health problem in many countries because of the. global incident
accidents that exceed 2.5 million per year leading victims to death. Envenomatig
snakes is characterized by hemorrhage, necrosis, clotting, neirotoxicity: and hgm
sis. To counteract such effects, antivenoms have been regularly used for more:th
century. Apart from side effects such as anaphylactic effects, antivenoms did not:r
tralize local tisste damage contributing to an incresse of the severity and morbi
Thus, it is relevant to search for new strategies to improve antiserum therapy. A gl
number of researchers are trying to identify molecules from natural sources with a)
phidian properties and marine organisms are good candidates. A variety of pharmk
logically-active chemical metabolites in marine organisms has been reported sugl
antifungal, anticancer,.antiviral, antimicrobial molecules. Marine sponges are am
the richest sources of these mietabolites. in this work, we. report the antiophidian
pérties of crude-organic extracts in 10 Brazilian marine sporige species (Amphi
don viridis, Aplysina fulva, Chondrosia coilectrix, Desmapsamma anchorata, Dy$
etheria, Hymeniacidon heliophila, Mycale angulosa, Petromica citrina, Polymasﬁ
neirensis, Tedania ignisy against Bothrops jararaca’s biological activities: coagulaf
hemorrhage, hemolytic (indirect hemolysis test) and azocaseinalytic. Marine span
were collected in Rio de Janeiro state, extracted with acetone (after liophilization.
dissolved in:dimethylsulfoxide. All exiracts were able 16 inhibit the proteolytic ac
of B, jararaca, except that of H. heliophila. Only £ citrina prevented efficiently pla
clotting and protected mice-from, hemorrhage induced by venom. Qur data dem
trate that sponges are capable of inhibiting such activities with different potencie
conclude that Brazilian sponges may be useful for treatment of B, jararaca's acc
and have potential for the discovery of antiophidian molecules.
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Infection by Aplysina Red Band Syndrome alters spon
associated bacterial communities

OlsonJ, Gao X', Gochfeld D?, Thacker R’
"University of Alabama at Birmingham, USA; 2University of Mississippi, USA

The decline of shallow water coral reefs has been attributed to a number of fact
including contagious diseases of reef organisms. Most studies of coral reef disés
have focused on scleractinian corals, whereas sponge diseases have been iess
quently documented. Investigations of Aplysina Red Band Syndrorne (ARBS). )
affects Caribbean rope sponges, indicated that the-just-colored leading edges: of
tesion were likely due o the presence.of fitamentous cyanobacteria. Although the
ence of this distinctive coloration is used to characterize the diseased state, it
yet known whether these cyanobacteria are the causative agents of this diseag
an attempt to better characterize the bacterial and cyanobacterial associates of b
hedilthy and visibly ARBS-affected tissue, terminal restriction fragment length poly:
phism (T-RFLP}-analyses were conducted, Samples collected in Belize and the B:
mas in 2008 -and 2009 showed significant differences in the associated commuf]
by date (year of collection), heaith status (healthy or ARBS-affected), and local
These data suggest that the bacterial communities associated with Aplysina spong
vary over both temporal and spatial scales, even though the ARBS lesions appe
visually similar. Additional studies to evaluate the impact of nutrients on ARBS sho

rio significant effect of exogenous nitragen on the composition of the associated bai
terial communities. Clone libraries generated from healthy and ARBS-affected tisst
indicated that Synechococcus and Prochlorococeus species were more abunda
healthy specimens while Leptolyngbya spp., filamentous' cyanobacteria, were mo
abundant in ARBS-affected sponges. Members of the Actinobacteria and Chiarofia:
were common constituenits in both healthy and ARBS-affected semples. Charag
izing the etiologic agent(s) and the host responses to disease may help to explain
emergence; distribution, and virulence of marine pathogens.
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Elevated metals intropical sponges, Halichondria phakelloides
and Spheciospongiae vagi u:; ai in Darwin Harbour, northern
ustralia.

Padovan A'?, Alvarez B? Parry D?, Gibb K’

Charles Darwin University, Australia; “Australian Institute of Marine Science, Australia; *Museum
and Art Gallery of the Northern Territory, Australia

Darwin Harbour {Northem Territory, Australia) is-a tropical, macrotidal estuary. Wa-
ter quality in Darwin Harbour is good {Darwin Harbour Region Report Cards 2009,
NRETA) due to the relatively low population {117,000}, low industiial development and
the rapid dilutiori of solutes through large tidal range. increased industrialization and
wrbanization is expected, and potential increases in seawater temperatures will add
pressure on the marine environment. There are already localized imipacts such as
sewage discharge and tormiwater drainage. Because solutes are readily diluted, biota
such as sponges that Integrate contaminants over time can be more robust bicindica-
fors fol assessing water quality. We assessed impact at different sites in Darwin Har-
bour by measuring sponge, sediment.and water chemistry. We collected four sponge
species: Halichondria phakelloides, Spheciospongia vagabunda, lotrochota sp. and
Paratétifla sp., seawater and sediment at each of four sites in Darwin Harbour: (1) Lar-
rakeyah diffuser (at the sewage effluent discharge pipe), (2) Larrakeyah contral (~400
m from discharge), (3) Stephen’s Rocks (control site) and (3) East Point (unknown
impact). Filtered (0.45 pm) seawater was acidified and stored at 4°C. Spongeé tissue
was freeze-dried and ground. Sediment was sieved to < 2 mm, oven-dried and ground.
Sponge samples were digested using HNO/H,0,; sediment samples were digested
using HNO_/HCIO,. All samples were analysed by ICP-MS for Al, B, V, Cr, Fs, Mn, Mo,
Co, Ni, Cu, Zn Ga As; Cd, Pb, and-U. Compared to other sites, seawater and sedi-
ment collected at the diffuser had higher levels of almost all slements measured, par-
ticularly P, Mn, Fe, Cu and Zn, indicating impact from discharged effluent. Although sol- H
utes are readily diluted from the diffuser, sponges on of near the diffuser will be filtering {
contaminated water and in contact with contaminated sediment. None of the sponges :
tested, however, showed significarit differences in metal concentrations between sites.
Of sigritficant note though, was' the fevel of molybdenurm measured.in H. phakelioides,
which was on average 100 times.greater than levels measured in other sponge spe-
cles, particularly near the diffuser. Molybdenurn was barely detectable in ‘most of the
sediment samples and was préesent at background levels in seawater and-sediment at
all sites. Cyanobacteria requiré molybdenum for nitrogen fixation and cyancbacteria
DNA signatures have been detected in H. phakelioides. This association is the focus
of angoing siudies. We also measured very high levels of Co, Cd, Zn and Ni in S.
vagabunda: up to 400 times greater than in other sponge species. This phenomenon
occurred at all sites and using multiple approaches including X-ray micrognalysis we
seekto determine if itis a function of the sponge or its microbes.
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Macrofauna inhabiting the sponge Paraleucilla m,
(Porifera, Calcarea) in Brazil

Padua A, Lanna E, Klautau M
Universidade Federal do Rio de Jansiro, Brazil

Sponges have long been considered to be “living hotels” due to the great diversit
abundance of organisms that can be found living inside them. These assaociated

isms may find habitat, food, substrate, and protection in the: sponge’s body. De
the ecological and taxonomic importanice in studying the associated fauna of §pi
s, there are no publications on this subject to calcareous sponges. In fact, the
work that tried to find @ssociated faunia in a Calcarea, found no associated organi
Therefore, this is the first work to present the macrofauna associated to a calcar
sponge. Paralsucilia inagna (Porifera, Calcarea) is a very abundant and widely i
uted species in Brazil. occurring from Rio de Janeiro to Santa Catarina states {ar
1,400 km apart) and it is considered to be an exotic species in Brazil. The aim of
waork is to describe the divarsity and.abundance of the associated fauna of P
in Rio de Janeiro, Southeast Brazil. Up 1o five specimens were manthly collected
ing one year in Rio de Janeiro, totalizing 54 specimens. The individuals were carefu
fragmented undera stéreomicroscope in order to remove. the associated macrofa
This macrofauna Was separated in morphatypes-and identified with the help of spe
ists. Forty eight taxa were identified, representing ten phyla: Arthopoda; Annelida:
lusca, Ectoprocta, Chordata, Cnidaria, Echinodermata, Platyheiminthes; Porifera
Nemertea. The most frequent groups were: Crustacea (70.4%), Polychaeta (5749
Mollusca (48.2%) and Ectoprocta (40.7%). Ascidians, hydrozoans and echinddel
were found only in a féw individuals, and platyhelminthes, pycnogenids, sponges
nemerteans were found only in one individual. The most diverse group was Crustac
with 11 species, followed by Polychaeta with five, These groups and also echinodér
have been reported as the most common organisms associated to demosponge!

around the world, including Brazil. In 2. magna, many juvenile individuals (includi
crustaceans, molluscs, polychaetes, and echinoderms) and pregnant females (amp
pods) were found, suggesting that this sponge may serve as a shelter for thess 6rga
isms at least in some period. of their fife ‘cycles. Many of the spacies found i assoe
tion with P. magna are widely distributed around the globe and are commonty f
associated with sponges (Demospongiae) but also with other benthic organisms. T
indicates that these organisms are not specialist-sponge dwellers. Qurresults revi
that calcareous sponges also-harbour a great sort of invertebrates and reinfarce
idéa that poriferans are true “living hotels”.
Finahcial Suppart: FAPERJ, CNPq. GNPG/PIBIC
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by the reef fish Holacanthus ciliaris
in"Sao Pedro e Sdo Paulo Archipelago,
Brazil

feedin

onge
F’p . nthidae

(Pomaca

Paiva F, Moraes F, Batista D, Muricy G

Universidade Federal do Rio de Janelro, Brazil

The diet of the reef fish Holacanthus ciliaris is composed mainly of sponges, whic_h
comprise 90-95%.0f its stomach contents in the Caribbean and in Bahia State, Brazil.
Sao Pedro e S&o Paulo Archipelago (formerly St Paul's Rocks) is a small (1.5 km?)
and remote oceanic.site. (0°55'N - 29°21°W, 1010 km from mainiand) where lives an
isolated population of H. ciliaris, with individuals presenting rare and diverse chr_omauc
patterns. The sponges of the archipelage are usually cryptic and the communlt)‘/‘has
low diversity, with only 26 species known. It was hypothesized that in such condltxlons
Holacanthus ciliaris may shift its diet towards more abundant benthic prey, e;pemally
algae. The goal of this study was:to determing the qualitative an_d quantitative com-
position of the diet of #, cifiaris in the archipelago. and to relate it to the _abundance
of sponges in the area. Five adult specimens of H. ciliaris were collected in Spetem-
ber 2007 through spear fishing between 5-15 m depth and had their stomachs remo-
ved and fixed in 70% alcohol. The stomach contents were exarnined, weighed and
analyzed individually. Sponges, algae and bryozoans were separated i.n morphotypes
according to external morphology and subsequently identified and wexghted.to dete_r-
ming thieir proportion in the fish diet. Sponge abundance in the field was estimated in
40 quadrats 0.25 m?, randomly distributed from 5-20 m depth,:and compared to apun-
dance inthe digt through Manly's resource selection function. The diet of H. iliaris
in the archipelago had a higher proportion of sporiges (56-83%) compared to algae
{25%) and bryozoans (8%). Thirteen species of sponges were identified in the.stuma-
¢h contents. The most frequent were. Clathria cafla (33%), Spirastrelia harirmani gz4%),
and Tedania ignis (14%). The most abundant sponges in the field were Scopalina rut-
zlert (43.2%), Chondrosia collectrix (24.7%), and Spirastrelia hartman_l (7.6%), There
was ho corresponderice between sponge abundance in the field and in the. diet. Our
results suggest that Holacanthus ciliaris feed on rare species either begausa thfe most
abundant sponges are chemically defended or because fish predation is reducing the
abundance of its preferred benthic preys in the archipglago.
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Sponge. distribution

in_the ABBA cluster,

Philippines Pangas

Panga F, Longakit MB, Deocadez M, Alific P
University.of the Philippines, Philippines

SpcAnges are patt of the least understood fauna in the Philippines. receiving littl
termo{l amidst extensive researches on other maring organismsl Tyhey play im

roles in tbe marine ecosystem and- these assemblages are highly influeficed b
natural blophygical and anthropogenic factors. This study reports the distribution
sponges and different sponge growth forms in the Anda-Bolinao-Bani-Agno (Al
cluster in Pangasinani, Northwestern-Phillippines in relation to present reef conditi
The sponge collection yielded more than 300 sponges from eight sites spanning
mqmmpamles in Pangasinan, Northwestern Philippines. The sponges were repre:
tative of 155 morphospecies and 16 different growith patterns. Diversity is apparei
almost 60% of the sponges’ were encountered only ‘once while not one sponge;
seenatall 8_sites. Thesites were dominated by haplosclerid and dictyoceratid spon
Th_e gncrustlng‘ massive and repent growth forms were most ubiquitous and abun
Principal component analyses showed that low energy areas with high sediment;
tend to have upright forms (arborescent, tubular) sponges while higher energy a
tend to have low profile forms (encrusting, repent). Also, high species richness
also morph{ological richness was found in vertical habitats, probably due to pres
of more microhabitats (overhangs, crevices) and high exposure. Fish diversity:
a_bundance may also play a‘role in disturbance and spongivory. Thie presence 0,
dlffer_ent morphological types may be indicative of their ecophysiclogical adaptati
physmgpomic functions and interactions that sponges have in the reef. The knowled
of !r}e distribution of the spanges will contribute not only fo biodiversity studies in 4
Philippines but also to other applied researchers,
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ene assessment of heat stress response in the Great
arrier Reef sponge Rhopaloeides odorabile

Pantile R, Webster N
Australian Institue of Marine Science, Australia

Increasing sea surface temperatures are causing detrimental effects on tropical eco-
systems worldwide: Research attention has focussed on Coral stress responses and
the partnership between corals and their symbiotic zooxanthellae. Porifera are also a
critical component of coral reefs- due.to their abundance, diversity'and their role in ben-
thic-pelagic coupling. However, few studies have assessed the response of sponges
to thermal stress, We developed a quantitative PCR assay for-the Great Barrier Reef
sponge Rhopalogides odorabile to assess variation in gene expression following ther-
mal stress. We quantified expression levels of six target genes: 1) actin related protein
{arp.2/3) involved in controlling actin polymerizatior, 2) calmiodulin {CaM) involved in
signal transduction, 3) ferritin irivolved in iran storage, 4) ubiguitin conjugating enzyme
(ub. conj. enz.) involved in protein ubiquination; 5) heat:shock protein 90 (HSP80) and
8) heat shock protein 40 (HSP40). In an attempt to detect a molecular siress response
prior to visual signs of necrosis, we applied gPCR tosamples experimentally exposed
to heat stress. Temperature treatments included 27°C (ambtent), 31°C and 32°C and
sponges Were'sampled after 1.d, 3'd and 14 d. The'assay incorperated biological trip-
licates and technical daplicates for each sampling time and temperature. Results are
expressed as fold changes relative to the.27°C treatment at each time point: Refer-
ence genes (a-tubulin, 288 and ubiquitin) were validated by NormFinder. In sponges
ireated at 31°C and 32°C there was a significant reduction in expression of the arp2/3
and ferritin génes after 1 d-and a further reduction.in sponges kept at 31°C for 3 d.
CaM expression was significantly reduced in spenges. at 32°C after 4 d and both the
CaM and HSP40 genes were down-regulated in sponges kept at 31°C for 3 d. Whilst
the HSP 30 gene was down-regulated after 1 d in sponges at 31°C and 32°C, after3.d
the 31°C sponges maintained the decreased expression whereas sponges at 32°C in-
creased expression of HSP90. Whilst expréssion of the ub. conj: enz. was significaintly
reduced in sponges at 31°C after 3 d,.expression was increased in sponges. at 32°C.
The rapid decrease in expression of most genes (arp 2/3, ferritin, CaM, and HSP80) at
3100 arid 32°C within 24 h indicates that the sponge goes through an initial shut-down
of its molecular systems in response to thermal stress. These results are consistent
with research showing a suppression in transcription after an initial siress treatment
(Kassahn, 2008). The increased expression-of HSPO0 after 3 d at32°C indicates a
slow activation of tie heat shock response system but is ‘consistent with its role as a
chaperone for directing degraded proteins to proteolysis: Whilst sponges at 32°C only
survived for the first'3 days, none of the genes in sponges at 31°C were significantly
different.tothe 27°C controls after 14.d. This indicates a very strict thermal threshold
for R, odorabile betwsen 31 and 32°C. and is consistent with previdus findings based
on sponge necrosis and symbiotic disruptions in this species.
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Variations in composition, abundance, diversity and cov,
reef tract sponge assemblages in Broward County, Flo
2002-2006 '

Peddycoart M, Gilliam D, Messing C
University O

Nova tic Center, USA

Spqnges are major macrofaunal componients. of coral feef ecasystems, often ou
bering corals in richness, abundance and coverage. Although reefs along southe!
ern Florida have extibited substantial deterioration- over the last few decadas
are currently under intensive. scrutiny, most investigations have omitted sponges:
study facuses on reef sponge assemblages along Broward Gounty, Florida, from:2)
through 2008, and exarnines changes in assemblage composition and areal cover:
aver time. The photographic database derives from an ongoing study of stony ary
coral coverage carried out by the National Coral Reef Institute (Nova Southieas|
University) and includes twenty-six 20 x 2-m transects. Forty images covering
edch were taken per trahsect (two rows of 20} via scuba. Sponges were ident!
and their areal coverage measured in a total of 4,600 Images using Coral PointiCo
with Excel extensions (CPCe) software. Data includes species counts, minimuf

maximum coverage by species, transect and year; as well as total and average ar
coverage by transect and year. Dominant species include Niphates erecta, Amphi
don compressa and encrusting species. Comparisons among species; transects
years.are being carried out using Primer software. Initial analyses indicate a decre:
in overall areal coverage by sponges over the duration of the study, but also thatsa
species (e.g., Niphates érecta) have exhibited an increase in abundance. During 201
multiple transects were affected by hurricanes Katrina and Wilma, which damage
removed some sponges and buried. others. The more common species appéar toh
recavered more rapidly, but it is not yet clear whether the same dominance hierart
was retained.
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~Taxonomic diversity and distribution ofsponges atLaRestinga

Lagoon, Venezuela

Pérez-VVazquez A", Diaz Maria G2, Guerra-Castro E*

Universidad Simon Bolivar, Venezuela; *Musec Marno de Margaritsd, Venezuela; ‘Instituto
v o L

de invest: G riezuela

The composition of sponge comimunities in mangroves are usually taxonomically dif-
ferent fron-the compasition found in neighboring communities, such as seagrass beds
and coral réefs. Because of this divergence and considefing thé ecological importance
of this group in Caribbean mangroves, this study was aimed at assessing the taxo-
nomic diversity of Porifera in the Laguna Lia Restinga. {n order to conduct this assess-
ment, two goals were established: (1) the quantification of taxa, considering taxonoemic
afiliation; and (2) test.the null hypothesis that the distribution of species of sponges
in the Laguna La Restinga is spatially homogeneous. Seven localities were chosen
within the lagoon. At each locality two fine transects (15 m long each) were-faid along
the mangrove fringe separated by 15 m. We conducted five surveys within July of 2004
and August of 2005, with three months between each sampling event. We quantified
the number of species, genus, families, order and classes for each locality; and using
this information we created a similarity matrix based on the taxonomic dissimilarity
coefficient described by Clarke and Warwick. The matrix was analyzed using & cluster
analysis by the method of group averages and a SIMPROF test was run‘to verify that
the separation of grouips was significant. As a result, 45 species were identified, be-
ing Chalinidae (10 speties), Mycalidae (6 .species), and Halichondriidae (4 species)
the richest families in the lagoon: Moreover, class Calcarea identified two orders with
four species in total. The greatest number of species was found in the entrance of the
tagoon, foliowed by middle and edge locations having the lowest richness. Lacalities
fromithe entrance of the lagoon displayed greater complexity-and taxonomic-equitabil-
ity: The locality with less structure or taxonomic evenness observed was Gieles (an
internal lagoon). This locality had a structure significantly different than expected be-
cause of its species richness when compared to the taxonomic structure in:the whole
Laguna La Restinga. Gieles presents virtually all orders, but with one to three species
per family, far less than other locations. Furthermore, species in the lagoon showed a
clear spatial pattern of distribution. This pattern showed three dissimilar groups (SIM-
PROF test, p.<0.05). This grouping coincides with the spatial closeness among locali-
ties but also with the strong environmental gradient existing in Laguna La Restinga.
The Fichhess of sponge sgecies observed in the Laguna L.a Restinga is ameng the
highest values reperied for other Caribbean mangrove ecosystems and the country.
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The current state of sponge fishing in the Republic of

Richness and taxonomic composition of sponges in co Croatia

habitats of high ecological importance in Venezuela

Peétrov Rancic I, Petric M?, Bakran-Petricioli T'

Pérez-Vazquez A, Herrera C, Bueno A, Hernandez A, Miloslavich P, Pl
Sardi-Sulvaran A, Cruz~-Motta .

Universidad Simon Bolivar, Venezuela

University of Zagreb, Crodtia; 2University of Split, Croatia

@ fishing is a century-old tradition in Croatia and represents cultural and. histori-
g:lof:\egritagg. P?'imarily it w;ys atrademark of the island qf Krapanjin S}benllf’s surround-
ing. Today fishing grounds thiat are exploited by Croatian sponge d?vers include loca-
tions in the North and Middle Adriatic and partly in' the South Adnanc. Reftned natural
bath sponges originating from the Mediterianean are still _cpnsxdered to be va!uablfe
products in world markets. However, singe they are a sensitive natural resource their
exploitation should be' properly managed. For that purpose we need_ to know more
about the technology of the fishing, fishing ‘grounds, quality qnd quantity of the, catch.
Although not'many people in Croaiia are involved in the business, recent offictal sta-
tistics are not proparly kept so it is almost impossible tr? assess the. real amount of
sponge catch per year. Also, it is' not known which species of bath sponges are tar-
geted, proportions of their Gatch and habitats affected. In order to answer these ques-
fions we made a research consisting of: 1. survey among sponge fishermen through

i i ithi d stisnnaire and 2. sampling of fresh and dry catch for determination_of
e B e o atre). SaTping e Ctced witi 20 :pset:;lijgéuarid ?J;fmetry of specimens: We also took into consideration the official statis-

and 2003. Fach site was sampled at two depths: shallow (2-3 m) and deep (5-7 m : " " o . In this contribution the main resuits of survey among
ing 1 m? quadras. Betwean both dépths, the rocky subfidal assémblages of spor e wil 5o ?fiﬁ::ﬂfiinld g‘uantilative estimation of sponge catch in Croatia
represented 5.37% of the total coverage in'2008 and 3.72%.in 2009. In both years. di d.-Spongia officinalis makes the biggest propartion-of the catch. Almost all
sampling, the eastern region had thé highest percent cover of sponges (6.12% are discussed. IZT dgt othér countries in a dry, non-refined state so the traceability of
6:83%, respectivsly) while the cetral fegion had the lowest cover of sponges (475" the catchis expod © t fo the Adriatic Sea is p}actically Jost.

and 2%). In terms of richness, a total of 51 species of Porifera, ail belongirig ta ti this Croatian product from
class Demespongiae, were distributed ir 11 orders, 27 families and 32 genera. Fol
these Porifera are new records for Venezuela: Tedania aff. Kausi, Mycale (Aego
pifa) arndi, Aaptos duchassaingi-and Monanchora arbtiscuia. The species COMPO:
tion varied substantially among sites in'each locality (12% dissimilarity), but the rat
species similarity between localities and regions was very high (95-99%). This work |
part of the first efforts to understand the distribution and taxonomic characterizatior
Porifera within the benthic assemblages associated with rocky botioms in Venezusl
Itis impertant to continue with this type of work and to expand to other ecosystem
betier linderstand the taxonomic composition of Parifera within various habitat,

Based on the Natural Geography In Shore Areas project (NaGISA), part of thein
tional Ceénsus.of Marine Life (CoML, www.coml.org), the set objective:was to con
a monitoring plan to study thé distribution patterns of coastal marine biodiversity alg
the-Venézuelan coast. This study focused on rocky shores as they are coastal habi
of high ecological importance and wide global distribution. Porifera are-of greaté&colo
ical importanice within ecosystems such-as reefs and mangroves, and very few st
on this group have been done on rocky shores in Venezuela. For this two r&:
we thought it was necessary-to determine the richness and taxonemic compos
sponges in this habitat along the Venezuelan east-central coast. To esfimate thé
erage and richness of bienthic species; we used & spatial higrarchical design of4
nested scales: regional (central and eastern; hundreds of kilemeters-apart), local {
localities.in each region’ separated by tens of kifometers), and punciual {three site:
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Boring and insinuating sponges in stylasterids (Cnida
Hydrozoa) from Indian Ocean

Pica D, Bavestrello G, Bertolino M, Puce S, Calcinai B

Universita Politechica delle Marche; Htaly

Numerous. sponges live. in association with the: skeletal structures of calcareotis
als as precious. corals (Corallium, Paracorallium), scleractinians, helioporids.or:mi
porids. Several of these spanges are:able to bore the calcareous substrata, while otl
specigs insinuate into the excavations produced and after leff vacant by the bori
sponges. The caloardous coenosteum of stylasterid corals is very compact, compos
by calcite or aragonite crystals and it is-perforated by a densely anastoemosed fj
dimensional canal network hosting the living tissue, To date only two boring spi
have been described in assogiation with stylasterid hydrozoans. Alectona microspit
lata Bavestrello et al,, 1998 was found in the inner part of the stem of Disticho,
sp. and an unidentified hadromerid sponga was recorded in the basal portion
colory of Errina dabneyi (Pourtalés, 1871). This work provides for ‘the first time
of boring and insinuating sponges associated with some species-of Distichcpora;
Indian Ocean. The observation of 77 coloriies of Distichropora spp., revealed the

ence 22 sponges species into the basal portion of 15 colonies. The identified SpE

belong to 11 genera and include 14 boring and 8 insinuating species. The record
boring species belong to Cliona, Pione, Aka, Clicthosa and Spiroxya genera, whilg the
insinuating ones belong to Acarnus,-Jaspis, Geodia, Plakortis, Crella, Amorphinops:
In @ single colony of Distichopora it was possible to find up to 6 different sponges:

generally recognised that-boring sponges are able to colonize exclusively poitions
corals lacking of Hiving tissue but Aka spp. produce a secondary metabolite. that kil
the surrounding host tissue. The basal portions of the-studied Distichopors coloii
were often died, covered by algae and bryozoan and usually the sponge coloniza

is limited to this area, Nevertheless the colonies associated with Aka spp. are the oj
ones bored also in the living portions where the sponge directly interacts with the sk
lon network of the stylasterid. .
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of undescribed species diversity in encrusting
sponges confirmed by LSU ribosomal DNA sequences - the
genus Eurypon.

Picton B, Morrow C2, Goodwin C', Erpenbeck D?, Allcock L*

i i i ; £ ity; United Kingdom;
E ms Northemn fréfand, United Kingdom; *Queen’s Universily;
Nahonﬁall_u'\gvv?ge‘lj\/laximﬂians Universitat, Germany; ‘National University of Ireland, Ireland

i ollecting of encrusting sponges by SCUBA diving around Ir_eland gnd Britain
Ir::nr:;’ueltced in thg discovery of a latge number of undespribed specieg which sljoulld
belang to the genus Eurypon (Raspailiidae), These species often co-occur on shgh?y
sifted rock faces and have different colours and surface appearances; but similar spic-
ulation and simpie skeletons. Comparisortof LSU ribosomal sequence data from tnesle
specimehs has confitmed the species level status of closely allied ta)_(? and suggests
that the genus Eurypon is polyphyletic with respect to f}ther Raspaifiidae. It is sugc;
gested that in the Raspalifiidae the transition from encrusting o erect growth forms an
vice-versa has-occurred en multiple occasions, and that smpar skeletal architecture is
frequently a convergent character and of limited phylogerietic value.
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"New species of Corvoheteromeyenia Ezcurra de Drago, 1979
(Spongillidae/Porifera) in the Sdo Francisco Basin (Brazil)

Characterization of a new p

¥|overdin from a sponge of
Portuguese coast wit]

unique characteristics

Pimenta FM', Andre R'f Marques A', Gaspar H', Nunes C', Vaz P, Lag
Bondoso J?, Reis A®, Xavier J*5, Almeida RFM?, Humanes M?

*Fy de Ciencias, Uni idade de Lisboa, Portugal; ?CIMAR; Faculdade dé Ciéni
Universidade da Porto, Portugal; 3Laboratdrio Nacional de Energia-e Geologia, Partug:
University of AZores, Portugal; Centre d’Estudis Avangats de Blanes (CSIC), Spain; BJohann;

Guténberg University of Mainz, Germany; .

Pinheiro U?, Carlos Henrique F2

‘Universidade Federal de Pernambuco, Brazil, 2Universidade do Estado da Bahia, Brazil

Corvoheteromeyenia Ezcurra de-Drago, 1979 is exclusively known to Neotropical Re-
glon with two species. recorded: C, australis (Bonetta and Ezcurra de Drago, 1966)
and C. heterosclera (Ezcurra de-Drago, 1974), the former reported to Argentina and
Southern Brazil, the latter to Venezuela, Curagao, Argentina (Parana Basin):and Nor-
thern Brazil (States of Mararhao and Rio Grande do Norte). The genus is characteri-
zed by gemmoscleres birotulates insert radially on.gemmule, megascleres exclusively
oxeas, can present sparsely microspined, Microscleres pseudorotule,- exceptionally
present in two distinct series. Based on the material collected in S8o Francisco basin,
we characterize a new species to the genus. The materfal was collected in cages fish
farming from Paulo Afonso municipality, State of Bahia, in the shores of Séo Francisco
River. The specimens was removed with a spatula-and fixed in ethanol. In laboratory
slides of spicules and gemmules were done to identifying proceeding. Corvohétero-
meyenia sp.nov. is. characterized by preserits gemmoscleres deanthostrorigyles with
tuberculate spines ditfering from the: other species of genus that present birotules-with
spined axis. The shape this sponge ranges from incrustant to slightly massive, do
not exceeding 1 cm. of thickness. The color was dark green in vivo and light green
in ethanol. Its megascleres are fusiform, slightly curved oxeas. with surface. can be
smooth or with sparse microspinations. The microscleres have very varied-shape with
wo.types of pseudobirotules. The Type 1 Is the most common shape; which has three
farge spines forming rotules, with a short axis can be smooth‘or spined, and the Type
2, the most rare shape;, is longer than the first which*has mere discreet spines forming
rotules; these present spinegs distributed equitably along of aXis. Gemmoscieres inser-
ted radially-on the wall of gemmules, acanthostrongyles, with tuberculate spines with
only-one category. Gemmules normally located in the basal portion of sponge. Acan-
thostrongyles gerrimosclares with tuberculate spines wers not founded neither species
of Cotvoheteromeyenia ner another freshwater species, what motived us to;propose
a new species. Notwithstanding a similarity of the other spicular types founded only
in spedies of Corvoheteromeyenid allowed allocate this species in the genus. This
species can suggest that birotulate gemmoscleres have arisen at various times in the
freshwater sponges or still the same was an intermediate stage between those with
acanthostrongyle and birotulate gemmoscleres:

Sponge-associated bacteria have been-an important topic of research in the pas
years. These studies have contributed to the fundamental knowledge of Marine

legy and Chemistry, and aliowed the identification of inumerous new natural prod
with potential technology and health related applications. In the present work; wi
port on the identification of-a bacteria of the genus Pseudomonas associatéd:
the sponge complex Cliona viridis collected on the Portuguese coast. The bacter
strain, currently designated NB3, was isolated and cultured in laboratory, and thg: ]}
RNAwas extracted and sequenced. NB3 produces the typical flucrescence of se:
Pseudomonas species. The molecule responsible for the fluorescence was. puti
and structural determination s undergoing: Taking into. account results from ami
acid sequence analysis, FT-IR and NMR spectroscopies, and mass spectromet;
thods, the molecule was identified as-a pyoverdin, also known as bactopectol
is a family of siderophores that miay also be invelved in intercellular communica
This molecule has apparently chemical and photophysical properties. that are unig|
among pyoverdins. Same of these features include a very high hydrophilicity, and's
bility in solution, the abserice of a pronounced photobleaching under continuous il
mination, and the precipitation at basic pH. The molar-absorption coefficient, positi
of the fluorescence spectra, the quantum yield and fluorescence lifetime are pH:
metal jon dependent. Further studies.of the strain NB3 and of its pyoverdin, includir
fluorescence properties and function will, hopefully, shed ligtit into novel roles: of spo
ge-bacteria association in ecosystems.
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A new species of Radiospongilla Penney and Racek, 1!
from brazilian inland waters

Pinheiro U, Nicacio G, Heley G
Universidade Federal de Pernambuco, Brazil

The genus Radiospongilla Penney and Racek, 1968 has a cosmopolitan distribui
being that to Neotrepical Region only R. crateriformis {Potts, 1882) and R. amazor
sis Volkmer-Ribeiro and Maciel, 1983 are known, the latter with restricted distributiol
Brazil. R: amazonensisis widely distributed in Brazil being reported in 12 of 26 staf:
and seven of 12 brazilian hydrographic basins. This wide distribution’can be ag
ted to a cryptic species complex. Despite of Brazil have a large diversity of fresh
sponges, to the State of Pernambuco did hot éxist recotds yet. From mateiial collet
in‘the Rio do Prata basin we identified specimens of genus Radiospongilfa. The:
terial was-collected in channels and cages of Aquaculture Station in the. Univer:
Federal Rural de Pernambuco, Recife, State of Pernambuco, Brazil. The speci
were collected with knife and-fixed in ethanal. All material was housed in the Pyl
collections of Universidade Federal de Pernambuco. Radiospangifla sp. nov. i8¢
racterized by the presence of megascleres.oxeas (200-266.9-300/9-11.9-20 pim)
mally straight and sparsely microspined; microscleres absent. The gemmoscleres;
acanthostrongyles sfraight (67-67.7-78/3-3.1-5 um) with large abundance of spi
distributed homogeneously in the axis with a spine at the tips. The gemmules of
scattered throughout the sponge, occasionally gbserved at the base. Sponge rang
from incrustant to massive with sparse, minute, cylindrincal projections; the col
beige in vive and brown in the ethanol; the: consistencs is:soft.. Only iwo species. W
recorded to Neotropical Region, which will compare with Radiospongifia sp. nov. W
compared the collected material fror Recife (PE} with holotype from R. amazoriel
(MNRJ 0088), we constated this specimens present significative morphological diffe
rences that justify the propesition for a new species. The external morphology of thes
species is completely different. In Radiospongifia sp. nov. the specimens posses:
large abundance of gpongin, giving them a soft texture. In other hand, R, amazohe
sfs possess scarse spongin. The megascleres of R. amazonensis are predominal
acanthostrongyles and strongyloxeas, however in Radiospongilia sp. nov. the mega:
cleres are exclusively oxeas. The gemmascleres of R. amazonensis are acanthostro
gyles halter-like, due to forming distinct spine aggregations at the tips, which diffe
from the gemmoscleres of Radiospongilia sp. nov. by its homogeneous distribution;
spines along axis. R. craferiformisis the other species with biogeography affinity whit
has a cosmopolitan distribution, and also was recorded to Neotropical Region (We:
Indigs). In spite of the megascleres morphology resemble the R. crateriformis, the:
are slightly bigger than new specles (390 vs..300 ym). In opposite, when.we compar
the gemmoscleres in R. crateriformis, these differ mainly in morphelogy, where as {]
former presents gemmoscleres -pseudorotules in opposition to gemmoscleres acal
thoestrongyles of Radiospongilia sp. nov. There is a'différence in the dimensions the:
spicules oncé R. crateriformis has 69:148 um vs 57-78 um from the new species.
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Eocene representatives of Stfoeba-like demosponges

(Astrophorida, Pachastrellidae) from SW Australia and their
evolutionary significance

Pisera A, Lukowiak M

Polish Acadermy of Sciences, Poland

Completely preseived Stoeba-like sponges have been collected from the Late Eo-
cene (about 35 millioris years old) spongiofithic rocks of SW Australia (Fitzgerald River
National Park area) where they dre associated with .a fich fauna of lithistid sponges.
Other soft bodied demosponges are also common but represerited mostly by disas-
sociated spicules. As is typical with fossil material, no microscleres belonging to these
Stoeba-like. specimens are associated ‘with body- fossils. A choanosomal skeleton
that consists exclusively of short shafted dichotriaenes suggests that the investigated
sponges are closely related/may belong to the Recént genus Stoeba Sollas, 1888. At
lzast-3-5 species of this sponge could be differentiated, based.on considerable differ-
ences in morphology, front branching to encrusting, and ail fréeliving in habit. In all
specimens the choanosomal spicules are very similar in shape but differ-in size and
robustness. These differ from Recent representatives of the genus Stoeba, that have
dichotriaenes or friaengs free in the choanosome, by having the dichatriaenes loosely
articulated with their cladomes. This feature makes them intermediate between typi-
cal desmas of lithistid sponges and triaenes of nonlithistd demosponges. The fact that
choanosomal spicules are loosely articulated, has allowed the intact preservation of
the sponge body. The Recent genus Stoeba Sollas, 1888 (Demospongiae; Astiophor-
ida;- Pachastrellidae) is represented by at least 12 living. species known from tropical
to warm. temperate- waters around the world’. No fossil representatives of this genus
have been known so far: The only known recent Australian species is Stoeba ocoulta
{Hentschel) but it differs from the fossil sponges described here in having loose régular
dichetriaenes as choanosomal spicules and exhibiting, typical-of the genus, a cavity-
fitling habit. The presence of these fessil'spongés in the late Eocene deposits of SW
Australia indicates -a longer evalutionary history pattern of the pachastrellid sponges
than generally accepted.

*Moraes F. Muricy G, 2007. Journal of the Maine-and Biologica Associoation of the UK 87, 1387-1393
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The lithistid fauna of Western Australia: general characteristi
and distribution. :

Pisera A', Fromont J?

'Polish Academy of Sciencés, Poland; 2Western Australian'Musgum, Australia

Very little is known-about the lithistid fauna of Western Australia- The first and onilypi
report on the group (by Lenderifeld in 1907) described two new.species of Theon:
(T. fevior and T. disciféra) collected on the Gazelle expedition to'the Dampier Ar¢ b
ago in 1888-89. Commencing in 1997 a series of surveys encompassing a wide'ran:
of latitudes (35.5°N;12.4°S)and depths (intertidal to 1600 m) have been undertake

the coast of Western Australia. We investigated the diversity of fithistids collectéd:

ing these surveys and assessed their occurrence against physical and oceanogr:
features of the Western-Australian coast. We estimate this fauna includes.46 specie:
from 18 genera and 10 familigs. Atthough southern latitudes were sampied, Iiving'liib
istids were only found from the Perth Canyon (~32°8) northwards. Two dead lithi
{lacking living tissue) wére collected from stations at ~35°8, which suggests that
tids have occurred in more solthern lacalities. Only 7 species ware folind from Pe
Canyen to the Ningaloo region (23°9); 2 in the Perth.Ganyon, 1 at Two Rocks (~327S
1 off Jurien-and 2 off the Houtman Abrolhas (~30°S}, and 1 off Kalbarri (~28°S)
other 39 species {and 11 dead specimens) were obtained.from the tropical region
Western Austrafia (north of 230S). In sorme tropical fegions and depths lithistids
a signiificant coriponant of the sponge faunal biomass. Most of the species (85%):00
curred at depths greater than 50 m. Several species (7%} were found at depths:ie
than 50 m; including 5 species of the family Theonellidae and 2 species of the genL:
Microscleroderma (Scleritodermidag). The shallowest lithistid-was a theonellid, wh
was collected at 8 m depth in-the Dampier Archipelago (~21°S). The deepest lithil
were a Callipelfa species (436 m), a Corallistes species (400 m) arid & Herengeria §
cies (480 m). Species of the family Theenellidae dominated the lithistid fauna, follow:
by the Scleritodermidae (8 species), the Azoriciidas (6 species) and the' Sipheniida
species). These families all occurred &t relatively shallow dépths (Theonellidae <10
m; Scleritodermidae < 200 m; Azoriciidae < 300 mi depth; and Siphoniidae < 140 i)
monographic description of the lithistid fauna. of Western Australia is. ongoing.
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Abundance, size distribution patterns and regeneration
rates of the indonesian giant barrel sponge Xestospongia
testudinaria

Poweil A", Hepburn L2, Smith D?, Bell J'

"University-of Wellington, New Zealand; *University of Essex, Colchester, United Kingdom

i1 addition to being some of the most conspicuous and charismatic invertebrates on
coral reefs, barrel sponges fulfil a number of important funictienial roles,.filtering large
volumes of water, contributing to habitat complexity and. as spatial campetitors. For
example, in the Catibbean they can occupy over 9% of available substrate. Recent
studies have shed light on-a number of aspects of barrel sponge ecology, but much of
this work has focused on the related, but.chemically different, Caribbean giant batrel
sponge, Xestospongia muta. Herewe present data on the abundance, $ize disfribu~
tions and regeneration rates of Xestospongia testudinaria on Indonesian reefs. This
study was carried out at two.sites in the Wakatobi Marine National Park, SE Sulawesi.
The first site, Sampela, is a degraded shallow fringing reef that experiences high-lev-
ols of sedimentation and the second, Ridge 1, is located 700 m offshore and has
higher coral cover and experiences much lower sedimentation rates. Thiee 50.17 x 5
m transects weré surveyed at each study site and the volume of each barre! sponge
was calculated from in situ measurements and photographs. Intotal 70 barrel sponges.
were surveyed across the two sites. Sponge densities were similar to those previously
reported for Xestospongia testiidinaria-on the Great BarrierReef with 0.132 sponges/
m? at Sampela (33 sponges in total) and 0.16 sponges/m? at Ridge.1 (40 sponges in
total). The mean voiume of barrel sponges at Sampela was 0.07 ni® = 0.61 m? (SE)
comipared with 0.17 m? £0.03 n® (SE) at Ridge 1. During surveys we noticed sponges
that barrel sponges were predated upon-by a number of fish species, so we also in-
vestigated regeneration rates for 19 individials of Xestospongia testudinaria at each
study site by monitoring the area and depth of 4 cm? holes over 20 days. We found no
significant differences in regeneration rates between the study sites, with a mean re-
generation rate of 1.01 mm* +0,09 mm? (SE) per day. These results add to a substan-
tial body of evidence that sponges are highly efficient at recovering frorm damage and
to the best of our knowiedge is.the first time that abundance; size distribtion patterns
a@nd regeneration ratés have been described for this species in Indonesia.
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What are the key drivers of spatial variability i [
in Indo-|
sponge assemblages? y elo-Pag

Powell A’, Hepburn L2, Smith D2, Bell J*
WUniversity of Wellington, New Zealand; #University of Essex, Colchester, United Klngd‘

Coral reefs across the globe are currently declining dué toa

rently; much research focuses on investigating ar?d mitigatirﬁ)g;emgr?m(;)fatgtrseztfs-iC
threats on coral reefs, however; the vast majority does not examine its effect
sponges. In or_der to-understand how anthropogenic changes may influence s
assembla_ggs. itis.impartant to Understand the factors driving sponge spatial ang ter
poral variation. Here we focus on the factors driving the spatial distribution patten
_of coral reef sponges. The abundance and spatial distribution patterns of sponge:
lnﬂgenced by both physical factors, including wateér flow and sedimantation, and
Iog«fal processes such as spatial competition and-predation. The relative in;portan
pf blologlcal_and physical factors in driving sponge abundance patterns is still un

in many regions, but Gould have far reaching implications when attempting to predi
the impacts of environmental degradation on sponge assemblages. The aim ofifh
study was t‘o quantify a number of key environmental-and biclogical variables acio
a grgdlent in habitat quality and use multivariate techniques to determine the il
pro>_<1mal factors structuring sponge abundance aid diversity in the-Wakatobi Ma
Nat:onal Park (WNMNP) in- SE Sufawesi, Indonesia. Surveys were conducted at
sites-ata 'depth. 0f 10-12 m. The abundance and diversity of sponges.was quant
at gach site using -a divided 0.5 x 0.5 m? quadrat. The environmenital and physig:
variables rpeasured were sedimentation, temperature, salinity, turbidity, chloraphyll
concentration, substrate angle, nutrient levels, flow rate and habitat cbmplexity Wi
also surveyed §pongivorous fish densities and the percentage cover of ather rﬁa'
groups of benthic competitors. This presentation will describe theresults-ofthis survé
and we discuss which biological and physical factors are most important in structuri
?5;;?5 assemblages in the WMNP; a key step in predicting the impacts.of habitat de:
8 thisorr;gignchJr]ge assemblages and developing sound reef management practic
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Axinella verrucosa? This is the dilemma

Previati M', Stagnaro LY, Acerra V2, Bertolino M? Cerrano c!
“Universita di Genova, Italy; 2Universita Politecnica delle Marche, italy

Epibiosis is @ common strategy among benthic-organism, increasing the possibility to
occupy both hard and soft substrates. Sponges have a huge spectrum of epibionts
sverywhere in-the world and. in the Mediterranean Sea the assocciation between Axi-
nella species and Parazoanthus axinellae can be considered the commonest. P axi-
nellas can live both on racky ard biological substratum ‘such as several spenges or
naked axes of sea-fans. Anyway, as the specific name suggests, Axinella species
represent its typical living substratum and among Axinelfa species A. darmicornis and
A. verrucasa are the commonest choice, Respect to other sponge-zoanthids associa-
tions, here P, axinellae settles on the sponge ectosome developing encrusting colonies
that can be easily detached from its living substratum. We evaluate the differences:in
the frequency of P. axineflae colonies ofi A. damicornis and A, verrucosa, comparing
the percentage of cavering of the epibiont on the pasibionts ‘at three different depths:
(35, 25, and 16 m).along the Portofino Promontory (Ligurian Sea, Mtaly). Moreaver;
the population structure of these two sponge species was recorded by 50 x 50-cm?
frames. A. damicornis has generally a bushy shape and never exceed 6 cm in height
while: A. verrucosa develops branching colonies that oaccasionally can be 15 cm tall
The density of A. damicornis and A. verrucosa is similar at all considered depths (F=
2,78, P=0.11). Regarding the frequency of sponges covered hy P axinelfae we evali-
ated that for A. verrucosa the highest covering frequency is in the medium class hei-
ght (4-5.9 cm), Fer A. damicornis the covering is more frequent in'the 2-3.9 cm class
height. Comiparing dimensions of covered and uncovered sponges, at 15 m depth-A:
damicormis is bigger when covered. In depth this response to epibiosis disappears. ‘A:
verrucosa is affected by the occurrence of P.axineliae colonies in the same way but:
only at 35 and 25 tm depth, this response to epibiosis disappear in shallow-habitats;
An hypothesis is that sponges, to keep an efficient ratio between volume and inhalant
surface, are stimulated to increase their final size when covered by P. axineltae. P. axi:
neffae grows preferentially on A. verriicosa than A. damicornis at all depths (P < 0.05):
Patterns of epibiosis are here interpreted under the light of morphological features; su-:
ggesting that this association may be regulated by physical more than chemical cues;
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Bacterial antagonisms within the microbial compartmen
the temperate calcareous sponge Leuconia johnstoni

Quevrain E'; Domart-Coulon i?, Pichon D?, Bourguet-Kondracki ML

'FRE 3206 CNRS - Muséum National d'Histoire Naturelle; France: 2UMR 7208 MNFIN:C
UPMC Muséuni'National d’'Histoiré Naturelle, France

In our ongoing pragram devoted to elucidate the role of microorganisms associat
marine sponges, we are involved in studying chemiical mediators of bacterial an
nisms. Letconia johnstoni Carter 1871, collected off Concarneats (Brittany, France.
atemperate calcarecus sponge (Caicaronea, Baeriida) which dichloromethane
extract exhibits a persistent annual antimicrobial activity against the. Gram posit
straiiry Staphylococcus aureus. We showed by fractionation of dissociated sponge st
pension that the microbial compartment of the spenge was tesponsible of this actiy
Ultrastructural analysis and fluorescent in situ hybridization revealed diverse bagtel
morphotypes and' phylotypes in the mesohyl of this sponge. In order to deten
whether the antimicrobial. activity in L. johnstoni crude extract could result from
diversity of antagenistic interactions within the sponge ecosystern, we used a cull
dependant method to study the associated -culfivable bacterial community. Fri
series of sporige samplés collected from 2005 to-2009 we demonstrated that the
tivable microbiota was composed mastly of gamma- and alpha-Proteobacterid. ag
as a few Firmicutes, Actinobacteria and Bacteroidetes, Abcut 15% percent of the
cultivable associated bacteria had antimicrobial activity against the reference
S. aureys..Among numerous bacterial antagonisms within the sponge L. johnsio
bacterial interactions between the Microbuibifer sp. L4-n2 strain (y-Proteabacteri
and the Bacillus sp. 1.6-3e strain (Firmicutes) were particularly studied. Nine este
of para-hydroxybenzoic acid isolated. from Microbulbifer sp. L4-h2 were. identifie
responsibie of the anti-S. aureus activity. In addition, these compounds: also pi
to.be inhibitors of the bacterial strain Bacillus sp. L6-3e growth. We. corifirmed their
situ production within the sponge host by LC/MS experiments through the detection:
their chemical fingerprint in sponge extracts..Furthermore, we demonstrated thal
posure of the bacterial stain Misrobulbifer:sp. L4-n2 to exiracts of the competing bz
teria Bacillus sp. L6-3e, increased the production of para-hydroxybenzoic acid esté
Interestingly, Bacilius sp. L6-3&, which is inhibited by various native spange strain:
was-also shown to biosynthesize antioxidant compounds and diketopiperazines which
might be implicated in the-quorum sensing, in order to maintain its population with
the.spange host. In cohclusion, bacterial metabolites which are implicated in the gol
petition between bacterial populations in the sponge were shown to contribute 16 the
sponge antimicrobial activity. :

New data about demosponge diversity in the Adriatic Sea

Radolovic M, Petricioli D%, Bakran-Petricioli T!
“University of Zagreb, Croatia; 2Oikon. Ltd — Institute for Applied Ecotogy, Croatia

The Adriatic Sea can be.considered as a large, mostly. shal\o\n{ el_nbayment»ofthe Med-
iterranean Sea. The longitudinal SE-NW position of the Adriatic results in conglder-
able climate differénces along it. When combined with other factors th!'eg ecologically
distinct areas can be distinguished: the North, Middle and: South Adriatic. The Norih
Adriatic i the northernmast part of the Mediterranean, it is }he shallowest part of_ the
Adriatic and it is under the strorg influence of the river Po |!'1ﬂ0w. The Sout?} Adrlgtlc
is the deepest part of the Adriatic and it is under the strong mflgence of the incoming
warm current from the south. The Middle Adriatic can be considered as-a transition
zone between these two extremes. Most of the Adriatic shelf was sybmerged recently;
after the last glaciation, during the last 18,000 years whep the Adl:latxc Sea level fose
for approximately hundred meters. In this work we compiled. the 1|§t of demosponges
recorded in'the Adriatic Sea up-1o how: we performed & thorcugh_ htera’lu.re check and
we added results of our decade long research, In order to chgck if there’is any-prefer:
ence among sponge ‘speciés towards certain parts of tlhe Adrlat!c all the re(;ords wgrg
assigned to the Nerth, Middie or South Adriatic accardingto thefr gecographic location;
in the contribution we discuss the results of the statistical analysis. AItpg_ether 2f_56 5P
cies of demosponges have been recorded up to now in the whole Adna}lc {our findin
and literature suweyj. Among the 124 species that we found so far. in our researct
11 -are new records for the Adriatic Sea. (6 of which were notgd_ orly in ca\{es), T[]esg
species are: Penargs candidata (Schiriidt, 1868), Timea gemuysfgllata‘Puhtzer-Fmall,
1978, Discodermia polydiscus (Bowerbank, 1869), Rhabdéremia spinosa Topsent;
1896, Hymedesmia (Stylopus) coriacea {Fristedt, 1885), F’h_orbas dives gTopsgnF,
1891), Myxilla (Myxilfa) macrosigma Boury—EsnauItA, 197’{!,'Axmella vaceleti Pansini;
1884, Dendroxea lenis (Topsent, 1892), Pleraplysilia spinifera (Schulze, 1878) and
Hexadelia racovitzai Topsent, 1896.
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Partner-derived chemical defense in a two-:
the challenge of identifying costs and bene
partners interact

Ponge symbig
its when multiple.

Ramsby B, Hill M?, Wilcox T*
‘University of Mississippi, USA; *Uriiversity of Richmond, USA; *T. Patrick and Associate
USA

The ecological significance of positive interactions (e.g. mutualisms) in maring
munities has drawn increased attention over the last decade. In the Florida -Ke
symbiosis between two sponges, Geodia gibberosa and Amphimedor erina; pro
a model system-to examine important ecological aspects of beneficial interaction
tween species: This system also permits éxploration factors that may influence:p:
specificity as several species of sponge miay be involved in this association to.gr
of lesser degrees. We used a series of field and laboratory experiments totest th
pothesis that the symbiotic relationship between A. erina.and G. gibberosa repre:
a defensive mutualism, with chemically defended A. erina providing palatable G
berosa protection from predators. In a seriss of tests using artificial foods conta
crude. chemical extracts, we found: that spongivarous starfish and crabs, and = suif
potential predators in the field, avoided féeding on foods containing A. erina extracls
We also conducted several field-based experiments with intact and manipulated
sponge symbioses; and found that removal of A. erina resuited in tissue loss
predation for the intérnal G. gibberosa. Fchinaster seastars appear to be thei
consumer of G. gibberesa in the habitats we worked in, and these predators h:
negative response to several of the sponges that can be found on the surface:o
host Geodia sponge. The combined data support the hypothesis that A. erina
other symbionts) effectively deters predators of G. gibberosa, and thus represen|
acquired chemical defense. Chemically defended spongss-are commenly involve:
associational defenses with-a variety of organisms, such as mangroves and hefy
crabs, but this sponge-sponge interaction meets criteria to be considered a defel
muturalism, The assaciation provides unique opportunities to discover forces that:d
species into more specialized, and thus narrower, niches. :
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First record of calcareous sponges from bathyal and abyssal

depths in the Antarctic Ocean

Rapp HT', Janussen D? Tendal OS*

itut und
of Ce

University of Bergen, Norway; *Forschi
Dy SUniversi Denmark

Calcareous sponges have traditionally been regarded as shallow water organisms, a
persistent myth created by Hentschel', partly supported by the problematic question
of calcareous skeletal secretion under high partial CO,-pressure below the CCD in
the abyss. Up to now, only few species of the sponge class Calcarea have been de-
scribed from depths below 2000 m world-wide. From the Antatctic Ocean, by far the
largest number of records of Calcarea s known from shelf areas between 50 and 400
m depth. They have only been sporadically recorded on the lower shelf and the upper
slope at depths between 570 and 850 m. From depths below. 1000 m in the Antarc-
tic there are no previous records of calcareous sponges. It was therefore a big sur-
prise when the first true deep-sea Calcarea from the Antarctic Ocean were collected at
depths between 1120 m and 4400 m during the ANDEEP |, |l :and Iil-expeditions®*. Afl
together, 5 calcarean species and same indeterminable fragments were collected from
& different stations, and all except 1-species were single individuals. 3 of these species
were new to sclence and 4 have never been recorded in the Antarctic before. The three
new species Tepresent the genera Ascaltis, Clathrina and Leucetta’. The 5 Calcarea
species belong to 5 different genera and & families; they make up c. 7% of the total 76
sponge species, but anly 1.6% of the about 500 sponge specimens coliected in total
during ANDEEP J-lI. Taken the very patchy and isolated collections in the.deep Wed-
dell Sea, any generalization concerning the distribution of Antarctic deep-sea Calcarea
should be done with caution. However, although calcareous. sponges are rare in the
Antarctic deep sea they seem to constittte a constant component of the fauna, as they
turned up at every ANDEEP expedition.. Theréfore we.-assume that high proportion
of calcarean sponge species new to science is:still to be expected from the Antarctic
deep-sea.

“Hentschel E, 192311975, Porifera. In Kikenthal W (edj: Handbuch der Zoologie, Band |. pp 307- 418;
“Janussen D, 2003. Berichte zur Polar-und Meéresfarschung 470, 104-108; *Janussen I, 2006. Berichte
zur Polar-und Megresforschung 533, 174-178; *Rapp HT, Janussen D, Teéndal OS. Deep-Sea Research,
ser. i, CAML Special lssue (in prass)

303




New reports of freshwater sponges from British Columb
western Canada

Reiswig H

Utiiversity of Victoria and Royal British Columbia Museum, Canada

The province of British Columbia (BC), Canada, isa large; mostly temperate land:m:
¢a'845,000 sq km, exceeding all.but two European countries (Russia and Greenls
t_:ut its freshwater sponge fauna is very pooerly known. In the scanty and scatters
lished !iterature, documentation of only 3 species, Fphydatia muelleri (Liebe]
Euna,;lus fragilis (Leidy), .and Spengilia lacustris (Linnasus), all very common: N
Amgr;can (NAm) forms, from.only 10 locations ¢an be corifidently accepted fi
ongmal reports, beginning with Bowerbanik, 1863. Here | summarize new spei
cation reports from BC, adding-eccurrence of four additional spscies (133%. incre
and ‘23 new locations: (233% increase) to the known freshwater sponge data’for
province. New occurrences, 1 new location each,. include Anheferomeyeni
rosperma (Potts), Heteromeyeria baileyi (Bowerbank), Heteromeyenia tentasp
(Potts) and Trochospongilla pennsyivanica (Potts). These are all comimon or ra
tentasperma) species distributed from Ontario-Minnesota-Wisconsin-lilinois 1
east. The first-species, A, argyrosperma, has been listed enly once a$ ocoufrin
western NAm (California} in an- uncenfirmed report (no détails given) by Neidh
(1940). The others, H. baileyi, H. tentasperma and T. pennsylvanica, have never
reported from western NAm, although H. baileyi does extend towards the west
southern range (101.5°W in Mexico). [t has been-postulated previously, on the ba
_overall reports, that freshwater sponges occur less frequently and have lower divérsit
in w?stern NAm. My collections, based upon ad hoc comparison of results per unit
fort in-eastern and western regions support this generalization. Since, however:th
has been a very low seaich effort carried out in western NAm, it is likely thaty
surveys will uhcover a much greater freshwater sponge species diversity in this reg
than previously expected. :

GIRONA!
2010

Taxonomicrevision of Brazilian Tethya (Porifera; Hadromerida)

with description of four new species

Ribeiro S, Muricy G

Museu Neclonal - Universidade Federal do Rio de Janeiro, Brazil

The taxohomy of the genus Tethya from the Brazilian coast is revised. Five species

are described, four of which are new to science: Tethya maza Selenka, T. beatrizae
sp. nov., T. nicolede sp. nov,, T. parviila'sp. nov., ard T.solangeae sp. nov. Five-earlier
records of Tethya from Brazil (T. aurantium, T. diploderma, 7. maza, T. japonica, arid
T. seychellensis) are re-evaluated and only T. maza is confirmed. The other previous
records of Tethya from Brazil, viz., Tethya brasifiana, T. cyanae, T. ignis and T. rubra,
have been recently described in detail and are considered valid without need of redes-
cription.- An-ammeridement to the nomenclature of micrasters is.made, recognizing at
least two different morphologies of each type of micraster (strongylasters types 1.and
2, tylasters types 1 and 2, and oxyasters typas 1, 2 and 3). Tethya diploderma from
the Gulf of Mexico is reexamined and presents fourtypes of micrasters: strongylasters
type.2 (spined only at the tips), tylasters type 2 (rays cylindrical with coarse spines at
the tip), oxyasters type 2 {smooth), and oxyasters type 3 (with large center and conical
rays with spined tips). Tethya maza also has four types of micrasters, subtly different
from those of T, diploderma: strongylasters. type 1 {spined all along the rays), tylas-
ters type 1 (short rays, fully spined), oxyasters type 1 (spined); and oxyasters type. 2.
Tothya beatrizae sp. nov. can be distinguished by its three types of micrasters: stron-
gylasters type 2, oxyasters type 1, and oxyasters ype 2, all in low size range (11-15
i in diameter). Tethya nicoleae sp, nov. also has thiee types of micrasters: ston-
gylasters type 2, tylasters type 2. and oxyasters type 2. Tetfiya parvida sp. nov. has
a thin cortex, and its only micrastersare strongylasters type 2. Tethya solangéae sp.
nov. is distinguishéd by a firm consistancy and choanesomal lacunag; its micrasters
are strongylasters type 2 and oxyasters type 2. Neotypes were designated for Tethya
maza and T, diplodeérma, which lacked type specimens. Four new species were des-
cribed hare and four pravious records were considered invalid; therefore, the known
diversity of Tethya in Brazil still remains in nine species. However, its rate of endemism
increased from 44% to 89%.
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A comparison of chemical profiles of buds and adults
Tethya maza

Ribeiro S*, Muricy G, Pereira R?, Teixeira V?

"Museu Nacional - Universidade Federal do Rio de Janeiro, Brazil; *Univetsidade Féd
Fluminense, Brazil

Antipredation activity of secondary metabolites is well known in several marin
ganisms such as sponges, corals, algae, mollusks, ete., and this defensive g
represents écological advantage in the ent of such organisms.- Currently,
it is known that-several structures of propagation are also cherically defended: (e
zygotes of macroalgae, larvae of many invertebrates including sponges and egg_s
nudibranchs). Sponges repraduction may involve sexual and asexual processe:
the sponge Tethya maza, asexual reproduction occurs. through buds that groy
beyond the surface of the sponge. This spedies, abundant in the intertidal zone;
active secondary metabolites against predation. by hermit crabs. However, the:cl
mical composition-of buds are not known, The: aims of this study weré to ahalyz
chemical profile of buds and aduits of T. maza and o compare them. Specimens o
maza were collécted in Paraty (Rio té Janeiro State} through frée diving. In labol
tory, buds were carefully separated from adult, stered, lyophilized and extractedwi
acetorie. Crude extracts were analyzed by gas chromatography-mass spectrorie
(GC-MS8). The most abundant compounds feund both in buds and aduits were:c!
lesterol, ergosta-5,22-diencl-3 and stigmasta-5,24-dienol-3. Therré is a high probabil
that chemical defenses. are present in buds due to their resemblance 16 the profile.
adults examined. :

2010

Antifouling potential of tropical marine sponges

Riheiro S?, Rogers R? Rubem AC?, Muricy G', Pereira R?, da Gama B>

“Museu Nagional, Universidade Fedéral do Rio “de -Janeiro, Brazil; “Universidade Federal
Fluminense, Brazit

Beiithic marine organisms are constantly exposed to settlement of larvae, propagules
and microorganisms on their surface. Secondary metabolites may act preventing or re-
dycing this kind of interaction, what tepresénts a major ecclogical advantage for sessi-
le organisms. Several studies showed the high antifouling potential of metabolites from
sponges around the world {e.g. Caribbean, Mediterranean, Indian and Pagcific)..in Bra-
zil, until the present only three sponge species-had their antifouling properties studied:
Aplysina fuiva, Mycale microsigmatosa and Geodia corticostylifera. Among these, Ge-
odia corticostyfifera showed strong antifouling activity preventing the establishment
of the bivalve Perna perna in laboratory tests and Mycale microsigmatosa selectively
inhibited the establishment of barnacles in field experiments. Considering-the existen-
ce of more than 300 species of marine sponges along the Brazilian coast, thére is still
much to be investigated. The abjective of this study was to test crude exiracts.of ten
abundant species of sponges from Brazil against the settiement of the mussel Perna
perna through laboratorial assays. The sponges Petromica citrina, Desmapsamma
anchorata, Polymastia janeirensis, Tedania.ignis, Aplysina fulva, Mycale angulosa, Hy-
meniacidon fiefiophila, Tethya rubra, Tethya maza and Dysidea etheria were collected
in Artaial do Cabo, Angra tdos Reis and Paraty {Rio de Janeiro. Staté) and Salvador
(Bahia State). In laboratory, organisms were frozen and freeze-dryed before extraction
with acetone, The crude extract of three species significantly inhibited the attachment
of byssus: Tethya rubra (p.= 0.0009), Tethya maza (p = 0.0039) and Hymeniacidon
helfophila (p = 0.00003). The existence of antifouling activity in these sponges seems
1o refléct the evolutionary history of each species, once it is not related to a pattern of
taxonomic affinity or geographical distribution.-Also for the othier species it remains the
question of how they avoid predation and competition since the secondary metabolites
do not seems to act by inhibiting the settiement of other organisms over them.
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A new species of Isodictya (Porifera, Demosponglr
Poecilosclerida) from the Antarctic Ocean

Rios P'?, Cristobo J»*

*Instituito Espafiol de Oceandgrafia, Spain; *Universidad de Santiago de Compostela,-Sf
*Universidad de Alcalé de Henares, Spain

A new Antarctic species.of the genus /sodictya Bowerbank; 1864 is described. All
specimens were collected in Antarctic waters: three in the Antarctic Peninsula;
guerite Bay, Low Island, and Deception Island and one in. Peter | Island. Its presel
in the last one ‘is quite significant as this is 390 km away from the nearest co:
Bellingshausen Sea and very few scientific results-have been published about it,
has been seldom visited by scientific expeditions. However the Bentart 03 Expedili
seems to indicate that it has a wide variety of benthonic organisms, in contrastt
deep adjacent areas of Bellingshausen Sea. The materlal was goliected by the Spanjs!
Antarctic expeditions Bentart 03 in February-2003, Ecoquim 06 and Bentart 06 in'Eeb:
ruary 2008. Samples were collectéd at depths from 97 o 210 m by a Box.Corer ani
modified Agassiz Trawl between February 2003 and February. 2006. fsodictya spi
is characterized by its fragile and thin morphology and by the fact that it has microx
as additional microscleres: It is a fifiform sponge, which is fixed fo the substratumy:
means.of small roots. Dimensions: 24 cm long and 3 mm diameter in its middle’p:
and 1 cm at ‘the top of the apex. it has a smooth and hard texture, flexible. but coni
tent shaft. At first sight neither oscula hor perforations can be’seen. In its upper:p;
an apical multispicular axis can be made out, with secondary fibres in perpendicul
arrangement to this axis. Her colour i$ beige in vivo and white in'alcohol, exceptfor,
basal area and in its apical area, where it is brown. Choanesomic skeleton made
of bundles of oxeas along the sfalk of the sponge. The eclosomic skeleton is made
of oxeas with few spicuies, with scattered isochelas that form no defined layér, armo
which we may-also find ricroxeas, The main spicules are erect or slightly curved
eas, which end with a:very short tip and the micréscleres are palmate iscchelae
microxeas. This peculiar morphology of the collectéd specimens is similarto the:
sign of Isodictya delicata megachela (Koltun, 1964). In the specimens: that is objec
study, an additional spicular category has been also abserved: the microxeas that
absent in the other species of the genus Isodictya of the Antarctic,

This is a contribution fo the projects Bentart and Ecoquim.
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Preliminary results of sponges collected by Mozambique 0309
expedition in South East Africa (Indian Ocean

Rios P, Ramos A', Ramil F?, Cristobo J**

nstituto Espafiot de Oceanografis, Spain; “Universidade de Vigo, Spain; *Universidad de Alcald
de Henares, Spain

Mozambique 0309 expedition is includéd withir the: East-Centre Atlantic Fisheries Pro-
gram of Spanish Institute of Qcéanography, in cooperation with Spanish Sea General
Secretariat and Fisheries Ministry of Mozambique. As pattof the results of this expedi-
tion, we collected 158 specimens of sponges in 80 tows between 240 and 690 mdepth;
by means of “Baka trawl” named Conakry in the Mozambigue region on board RV Viz-
conde-de Eza. This communication presents the preliminary resuits about this phylun.
Most of the: samples belong to Hexactinellida Sehmidt, 1870 (53%) and Demospan:
Giae Sollas; 1886 (47%) classes. The individuals of Hexactinellida class mostly-belong
1o genera Rossefla Carter, 1872, Euplecteila Owen, 184t, Aphrocallistes-Gray,1888;
Hyalonema Gray, 1832 and Myliusia Gray, 1859. As regards. Demospongiae.¢lass;
the: mast abundant specimens belong to Astrophorida Sallas, 1887 (30%).and:Had:
romerida Topsent, 1894 (21%) orders but we: also noted the existence of specimens
included in the orders Poscilosclerida Topsent, 1928 (18%); Spirophorida.Bergguist
and Hogg, 1989 (7%); Halichondrida Gray, 1867 (5%, Haploscierida Topsent;: 1928
(4% and Lithistida Schmidt, 1870 (1%).

309




| VORLO

S
CONFERENCE

Ecological aspects of sponges in mesophotic ck'

ecosystems

Rivero-Galle S

University-of Puerto Rico, Puerto. Rico

Mesophotic Coral Ecosystems (MCE) represent a-new realm of unexplored hal
that range from 30-100 m deep: Given the worldwide coral reef.decline, MCE reseal
has created gréat expectations because of their potential as refugia and as avial
source of larvae-and nursery for commercial and endangered reef species. Withiiihe:
deep reef systems sponges play an important ecological role in terms of abund:
and richnéss of species, coupling water column productivity to the benthos and pr
ing rugosity,. complexity and refuge for other species. However, information regard
the taxonomic composition and ecology of sponges in MCE is scarce. The main.g
this study was to characterize MCE sponges in five-areas of Puerte Rico (La Parguer
Guanica, Vieques, Desecheo and Bajo de Sico). Thirteen (km-long) photo-tran
obtained with the Seabed Autonormous Underwater Vehicle {AUV) provided the it
images that were analyzed, covering over 3.7 km?, to derive percent cover and spec
richness, color and morphology. The possible influence of several factors (locati
transect, depth, geomorphology, water turbidity, distanee from land, level of analys
in the distribution of MCE communities was:statistically evaluated with ANOSIM;
PER, NMDS, cluster-and regression.analyses. Slope is a determinant factor for:
munity composition. The species richniess found (77) tend to decrease with increas
depth. Morphology ©f sponges séems to be related to depth and location, whare:
color seems to be related to geomorphology, turbidity and iocation. Sponges with ¢
tenoid pigmentation are the most abundant and widely distributed. Tube, cup-like 2
massive forms not only provide rugosity and microhabitats for other organisms;:
they may conform the most adaptive morphologies to an optifmal water-circulation
MCEs. Branching.and erect forms.may represent ar adaptation to steep slopes, wh
encrusting merphologies are probably opportunistic. :
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Exploring the homology-and evolution of microRNA biegenesis
in Porifera and Eumetazoa

Robinson J, Sperling E, Peterson K
Daitmout!i College, USA

MicroRNAS(miRNAs) are short, 22 nucleotide nencoding RNAs that play an impor-
tant rofe in the post-transctiptiohai regulation’ of eumestazoan messenger RNA; whiich
regulate numerous developmental and celidlar processes. miRNAs. are transcribed
from the genome as single stranded pri-RNA precursors with a stem-loop second-
ary structure which is cleaved by the Drosha/Pasha enzyme complex ‘'microproces-
sor'; exported from the nucleus, and further processed by Dicer into the 22nt mature
strand ‘which recognizes comiplementary sequences on the target messenger RNA.
In éumetazoans, miRNA genes are acquired over €volutionary time and are rarely
secondarily lost, exhibiting a lingage-specific pattern of occurrence which mirrors the
hiérarchical organization of the eumetaozan phylogeny. miRNA géne acquisition also
correlates well with increasing organisimal complexity. Demosponges have been found
to possess miRNAs, howeverthere are no miRNA genes in common with the-eumeta-
zoa and miRNAs are absent in the calcisponges and the placozoans. Demosponge
miRNAs also'do not share secondary structure of tiie Eumetazoan pre-miRNAregard-
ing the position of the mature sequenee on the stem-loop pre-miRNA. indeed demo-
$ponge pre-miRNAs appéar to have a miore plant-like secondary structure. This leads
to the hypothesis that demosponge miRNAs have ari independent evolutionary erigin:
The key enzyme complex for processing of eumetzoan: miRNAs is the microproces-
sor, consisting of the RNAselll enzyme Drosha, and the double-stranded RNA binding
enzyme Pasha. Several sequence-specific RNA recognition enzymes and helicases
also assaciate with the' micropracessor and the: pre/pri-miRNA to modify processing
in a subset of MIRNAS. Previous studies have determined that the demaspange Am-
phimedon possesses the key miRNA ‘enzymes Drosha and Pasha; and that Pasha
is missing in placozoans. However it was not shown that the demosponge enzymes
were phylogenetically homologous with respect to the Eumetazoan enzymes. in the
current study, phylogenetic analysis of the identified Amphimedon Dresha and Pasha
show that they do appear to be homologous to the eumetazoan enzymes, The homol-
ogy of demosponge and eumetazoan Drosha and Pasha sirongly suggests a common
évolutionary origin for metazoan miRNAs. However the constrained secondary strue-
ture of the eumetazoan pre-miRNA relative to the more plant-like demosponge miRNA
secondary structures, as weli as the apparent lack of acduisition of miRNA gehes
over evolutionary time requires furthier investigation. The constraint of the eumetazoan
mIRNA secondary structure is potentially the result of the microprocessor associated
sequence-specific RNA recognition enzymes and helicase activities. Further analysis
is.presented in this poster to show whether Amphimedon possesses homologous cop-
ies of these enzymes.
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Life cycle and larval ultrastructure of iwo Mediterrah
Poecilosclerida sharing habitat :

Rodriguez Perez-Porro A, Gonzalez J, Uriz MJ
Centre d'Estudis. Avangats de Blahes {CEAB-CSIC) Spain

Hemimycalle columella and Grelfa elegans are poecilosclerid spenges, whichsh;
semi-dark habitats in the western Mediterranean sublittoral. Both species sh
thick encrusting habit, have a pale orange to rose coloring, and are covered by:it
densely distributed pore-sieves on the surface. Furthermore, the two species rel
larvae at the beginning of autumn in the study area. The phériotypic convergen
the genera Hemimytale and Crella has been reésponsible for some wrong ident
tion of Pacific and Red Sea species. H. columelia and C. elegans are hermaphi
and release a typical parenquimella larva in {ater September-early October. To
Knowledge on the possible interactions-of these twa species, we investigated:
timing of gamete and larva production, their reproductive investment, and the:ult;
structural aspects of gametes and larvae for both species. In C. efegans, both oo
and spermatic cysts were. produced from Maig to July depending on the speci
and embryos were incubated from July to september. The life tycle of H. colummel
is slightly delayed with respect that of C. -efégans: oocytes were present from-Ju
September, spermatic cysts were abundant in August September, embryos appe
it September and coexisted with mature larvae in October. No reproductive elemi
were found in any of the two species from November on. Some individuals of both
cies disapeared after the reproductive period has finished while others experien
resting periad likely for the rearrangemient of the aquiferous system. Whether indi
als in a resistance stage remained in place to develop new adults or dissapear:a
some months is not resolved yet. The farval ultrastructure shows distinct features
both spacies, with notably higher collagen density in C. elegans. ¢
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The elephant ear sponge /anthella basta - Growth and potential
of farming for biomedical applications

Rohde S, Schupp P
Marine Lab, University of Guam, USA

The elephant ear sponge /antélla basta is a coramon member of the benthic communi-
ties on micronesian reefs, but'was apparently infroduced on Guar, where its presence
is restricted to Apra Harbor. This sponge speties is verfy. conspicuous with its bright
blue color and fan- to funnel-shaped growth form. Whiat is even more impressive is
tne large size of older individuais with sizes of 1 m height and diameter not being un-
common and individuals reaching over 2 m in height being recorded in recent surveys
(Rohde, unpublished). The tissue of fanthelia basta has recently received attention by
biotechnological.studies, which identified a for sponges unusual chitin skeleton and
suggested that this chitin‘scaffolds may have great potential in tissue: engineering. and
other biomedital applications. However, the use of marine products is oftert restricted
by the supply limitations. To explore whather /. basta constitutes a sustainable source
for tissue harvest, we determined specific growth rates and growth patterns of the
natural population in Guam and tested multiple techniques to grow this species in an
aquaculture satfing. Sponges are considered to have relatively slow growth rates. but
data 6ry sponge growth are very rare and non-existent for the genus fanthelfa. Experi-
ments determining growth rates over the.coutse of one year revealed a mean specific
growth rate of 1.30 z 1.02 year* and growth rates decreasing with increasing sponge
size. These impressive high growth rates support the establishimient of aguacuiture for
the supply of /. basta tissue for biomedical applications. Different options for farming,
like initial explant sizes, attachment methods and depth were tested and. results will
be discussed,
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Comparison of tissue preservation methods for total R
extraction from diverse marine sponges for the Porifera Ti
of Life project (PorToL)

Romero C, Patel J, Formica D, Jofre S, Lopez J

Nova Southeastern University Oceanographic Center, USA

The primary goal of the Porifera Tree of Life Project (PorTol.} is to provide a phyl
netic context that will improve scientific understanding of various aspects of Spon!
biology. For example, resolving ‘the branching order of Poriferan families (Tier.
constructing relationships and character evolution within each major:clade, explo
relatibniships within clades by providing a community sequencing service, and-de
oping an Internet-accessible database (PorToL: The Porifera Tree of Life Pr
availabte at www.PorTol.org) will facilitate the integration of molecular and micp
goical data to resolve longstanding questions an $ponge phylogeny. Part of the
1 strategy of PorToL is based-on sequencing 7 nuclear genss from mRNA transe
(that lack infron séquiences) (Sperling &t al., 2007; See A. Hill et al. poster; Alsc
Lavrov on mitochondrial genomes). This approach requires the isolation.of high qu:
RNA that must be converted to cDNA before use in reverse transcription-PCR(
PCR) of the nuclear genes-with universal or sponge-specific'primers. However;
samples available to PorTol. from the 120+ potential sponge families can vary i
and tissye quality. Thus this study represents a- systematic coriiparison on the
of total RNA based on the type. of preservation method (frozen, 75% ethanol, Trizd
reagent, RNA Later®, DMSQ), and secondly on the taxonomy of the sample: RN
extraction. of sponge samples followed the routing Trizol extraction protocol. Res
showed that a recently developed preservation- protocol of sample immersion ‘i
series of 75% ethanol baths was highly effective and convenient (for field collectis
for the preservation of RNA integrity. Not surprisingly, freshly coliected samples yield
higher RNA quantities in contrast to'samples archived at -20°C for several years. How:
ever; the commercial reagent, RNA Later, did exhibit sufficient RNA yields {(>100 ng;
for cDNA synthesis for some older sampies. Another important factor likely- affec
RNA ylelds was the taxonomy of each sponge sample. For example, some deepwats
demosponge taxa (Theonellidae) appeared to yield good quality and quantities of RN
across several methads, while by contrast, freshly coliected deep water hexactifiell
species vielded fower amounts. From these resuilts, it appears that sponge taxanom
remains a difficult predictor for high quality RNA yield due to comiplex factors that ma
| De involved such as variable environmental coriditions, microbial symbiont compos
tions; and biomass:spicule. ratios.
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Chemical and microbial investigations of the calcareous

Mediterranean sponge Clathrina clathrus

Roué M!, Domarf-Coulon I, Ereskovsky A**, Perez T*, Bourguet-Kondracki
3

SFRE3208' CNRS - MNHN, France; 2UMR 5178 CNRS'- MNHN - UPMC, France; ’UM[R 55-40
DIMAR CNRS, Université de la Méditerranée, France; *Saint-Petersburg -State University,
Russia

Marine sponges are.a rich source of structurally unigug natural compounds, seve-
ral of them displaying a wide variety of biological activities. They are also kngwp to
host a wide. diversity of micro-organisins and, since several years, these associations
raise the question about the origin of the métabolites tha@ sponges produce. However,
despite this growing interest in marine symbiotic association resegrch.»the r:qmp!ex
interactions between sponges:and asseciated microsymbionts femain d|ﬁ|cu[t to inves-
tigate. Most syiribiotic microorganisms are uncultivabte,.and thu_s the putative micro-
bial “origin of natural compounds isolated from sponges is often. inferred frorp ce_llu!ar
localization data. Calcispongia {calcareous sponges) are good m_odels for }hls kind of
investigations. Unlike Demospongiae, they have been littie stgdled bot_h in :(erm§ of
chemistry and microbiology. Their relatively low microbial density and diversity mllght
represent an advantage to better understand the origin of the secondary metabolites-
they produce and the putative role of their endosymbionts. From crude extracts of the
Mediterranean sponge Clathrina clathrus (Calcinea, Clathrinida), several comp_ounds
were isolated, iricluding two major-aminoimidazoles derivatives: the known.antifungal
clathriding aid the new clathridimine which is inhibitor of Candjda aibicans and Eschie~
fichia cofi. Different populations of bacteria have been localized ‘in tha_z meso_hyl of C.
clathrus and their morphology and distribution have been examined in d_etarls at the
ultrastructural level through electron micrescopy. in-order to de(ermi}’le which cells are
responsible for the production.of secondary metabolites, we investigated the cellular
{ocalization of these.compounds by separating bacterial populations ?xnd sponge cells
of C. clathrus using differential centrifugation. Our first results are d1sc_us_sed with re-
gards to the origin of C. cfathrus metabolités and the possible association between
some sponge celis and some batterial morphdtypes.
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Isolation and cultivation of fungal strains from in vitro
cultures of marine sponges

Rozas EE', Lobo-Hajdu G?, Albano RM?, Miiller WEG?, Schréder HC?, Cii
MR’

"Universidade de S&o Paulo, Brazil; “Universidade do Estadd do Rio de Janeirol B
*Johannes Guténberg-Universital; Germany .

In the last 20 years, marine sponges have been considered one of the most-pr
sources of natural products, with hotable chemical diversity: However, many of it
substances are produced by associated microorganisms, and not by the spong
Most sponges harbor large numbers of symbiorits, sometimes comprising 40:60°
the tgial biomass and including bacteria, cyanobacteria, uniceliular algae, archaga
fungi. ih many cases, these communities are specigs-specific and independent
environmentally available strains. Despite the more than 800 fungi strains iden
from sponge samples, little avidence has been published to support the idea"of
sponge-associated symbioses. In addition, sponges are also.exposed to large
bers of different microorganisms from the erivironment, making it difficult to disting

lated from the.sponges Hymeniacidon heliophila Parker; 1910 (Halichondriidae)
Haliclona melana Muricy and Ribeiro, 1999.(Chalinidae). Twélve strains were obta
frum in vitrocell cultures and considered truly associated with the sponges. The:oth
fifteen strains were isolated from whole tissue and considered transient. Five diffe;
straing were obtained from H. heliophila isofated cells, while five were identified’
cytasping and two from primmorphs of H. melana. The fungal strains obtained fro
vitro cell cultures werg different in both sponges and none.of them were detecie
the whole tissue. Four fungal strains isolated from the cell culturés have been pre
ously found in assoctation with marine sponges. Nevertheless, this is the first reportf
the other eight strains: Eight H. heliophila and six H. melana fungal strains belon
pptentially new species. The use of isolated celis.and in vitro cultures eliminates 4ra
sient microorganisms and allows the initial devetopment of the strains. to be monitore
enabling the selection of those truly associated with sponges. ‘
inancial support; CNPg, BMBF and FAPESP
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A molscular and morphometric re-evaluation of Placospongia
(Porifera, Demospongiae)

Rua G, Klautau M, Solé-Cava A

Uriversidade Federal do- Rio de Janeiro, Brazil

The genus Placospongia is characterised by the presence of selenasters as cortical

spicisles. According to- Systema Porifera, it has 3 valid species (P. melobesioides, F:
carinata and P. decorticans) and 6 synonymous species (P. mixta, P, intermedia, F. la-
byrinthica, P. cfistata, P. graeffei, @nd P. anthosigma). A recent molecular study; based
on ribosomal spacer (ITS) sequences; suggested that there might me a large num-
ber-of cryptic species in the genus, but o concomitant marphalogical analyses were
performed, neither were proposed boundaries between the putative species. To try to
address those issues, wa have studied werldwide samples of Placospongia to verify
their specificstatus; through merphological, morphometric and genetic analyses. Spi-
cules were analysed through optical and scanning electron microscopy, and six mole-
cular markers were analysed: cytochrome oxidase subunit 1 gene (CO1), ribosomat
internal transcribed spacers 1 and 2 (ITS1-ahd 2), and the new mitochondrial markers
ATP.synthase subunit 6 (ATP6), cytochroine oxidase subunit 2 (CO2), and two spacers
delimitated by-the ATPE/CO2 genes (SP1) and ND5/12S genes (SP2). Speciméns of P
aff. carinata from 6 localities and specimens of P, aff. melobesioides from 4 localities,
aswell as a specimen of F. decorticans, and the holotypes of F. carinata, P. intermedia
and P. mixta were analysed. P. carinafa and P melobesioides proved to be.species
complexes, with three new species in the fofmer and one.in the latter. The holotypes of
P intermedia and P. mixta were genétically very distinct from the other species of the
genus, that; and the clear differences in morphology and geographic distribution con-
firm their specific status. More surprisingly, sequences from the holotype of P carinata
{a species diagnosed, among other things by the. presenge of spirasters) clustered
with those from species of the P. melobesioides group, composed of spanges without
spirasters. A careful analysis of the holotype of P. carinata failed to find any spirasters,
even though they were depicted in the original description of the-species. The common
occurrence of both specigs in sympatry may have been the cause for such confusion,
and indicate that a neotype must be designated-for the species.
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New polymorphicmitochondrial markers forsponge popul;
genetics

Rua CGPJ, Zilberberg €, Solé-Cava AM

Universidade Federal do Rio de Janeiro, Brazit

Papulation genetic studies in-the Porifera have been hampered by the lack of v.
DNA markers. The traditionally used invertebrate markers, such as the mitochori
cytoghrome oxidase subunit 1 gerie (CO1), preserit low levels of palymorphis
sponges. Therefore, most population genetics and phylogeography:studies of spongy
have been limited te -allozymes, which are problematic by the need of fresh or fro:
samples. Some sponge population genefics studies have been based on miéros
tellites, but their gerieral utility is limited by their species spacificity. Inthe pres
siudy four new mitochondrial polymorphic. markers were tested in six sporige spe
that encompass five- different orders belonging to the class Demospongiae. Wherie
ver possible, two popufations of each species were used in the analyses. Nucleoi
and haplotype diversities of these four markers were compaied to thase of CO1:
species. (Aplysina fulva and Hymeniacidon heliophila) showed no variation acros
tested markers. Additionally, some primer combinations did not work in some. sb
cies. This [ast result could be due to differences in gene order and may reflect
immense genetic diversity within demosponge orders. In spite of that, in'the other fol
species siudied (Chondrosiaaff. reniformis, Placospongia carinata, Cliona delitrixa
Cinachyrella sp.) the new mitochondrial markers presented higher levels of variatigl
sometimes up to 2.3 times higher than those abserved for CO1, making them suitab
for alpha-level systematics and population genetics studies. .
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k, Growth of freshwater sponges, Corvospongilla spp. in the

Pong River, northeast Thailand

Ruengsawang N!, Gétwongsa P, Hanjavanit G*, Manconi R?, Sangpradub N*
*Khon Kaen Uhiversity, Thailand; 2University of Sassari, Italy

Growth of freshwater sponges, Corvospongilla sp. 1 and Corvospongilla sp. 2 were
investigated in the Pong River, northeast Thailand during-July 2009 - April 2010. The
study site is located at 16°46'20.40"N, 102°42'48.22"E where C. sp. 1 is dominant.
The targe colonies of C. sp. 1:and introduced G, sp. 2 were cut intg small explants with
approximately 21 cm? Explants of both species were attached to the plastic mesh and
settied depth of 1, 2, and 3 meters at different locations as near the river bank and far
off the river bank. Seventeen physicochemical parameters. of water quality were mea-
sured monthly throughout the study period. After six months exposure, survival and
growth rates of explants were monitored by SCUBA diving. Photographs: of explants
were taken and the surface areas of all explants were calculated from digitized im-
ages. Growth of explanits was determined by comparing the surface area of explants
at the beginning and after six micnths. The restlt showed that percentage. of survival
rates of both species was 100. Two-way ANOVA indicated that.growth differed signifi-
cantly between species, location, and their interactions (p < 0.05). Increase surface
area of C. sp. 1{319.7 cm?) was higher than C.sp. 2 (51:0 cin®) and growth of both
species at.the far off river bank (220.9 cm?) was greater than those of the near river
bank logation {146.9 cm?). However, growth of both species did not significantly differ-
ant between depths. in addition, explants of C..sp. 1 began to die in February, 2010
whereas C. sp: 2 is still alive, The result of physicochemical parameters to support this
situation is ongoing.
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Variability of natural products in the sponge Aplysi
aerophoba over a two-year survey .

Sacristan-Soriano 0% Banaigs B?, Becerro MA'
"Centre d’Estudis Avangats de Blanes (CEAB-CSIC), Spain; 2Université de Perpignan, Fran

Giventhe huge number of interactions between marine invertebrates, specially betwe
sessile organisms, they are provided with an efficient chemically-mediated syst
based on bioactive compounds. For that reason, marine invertebrates are a poter
source for natural products. with pharmaceutical and biotechnological iriterest. In.ord
1o obtain the required amount of those compounds-to set.up the bioactivity tests
not to threaten species with extinction, it is essential to know the production cycle
natural products and when it is higher. Sponges are one of the most known prog
cers of compounds with bioactive properties. However, changes-in its production:oy
time are far to be fully reported, The: demosponge Aplysina aerophoba is well knoy
to harbour large amounts of brominated alkaloids (BAs) used as a defence syste
which abundances vary between tissues. This species is used as @ model to asse:
the variability of its chemical production overa 2-year survey in the ectosorne and 1
choanosome of the sponge. Samples were taken manthly from five healthy specimel
randoinly chosen iri Portbou coast (Northwestern Mediterrangan). Samples werefre
ze-dried-and 30 mg of each one were extracted with methanol. We used high perf
manee fiquid chromatography (HPLC) to obtain the chemical profile of each samp
Four major BAs were identified due to its retention time and UV profile and were gua
tified according fo standard curves. OQur results show evidence of‘a striking variation
compound abundance between tissues. The choanosome was more enriched iri B
than the ectosome. Our results also show a different pattem of BA abundance oV
time. There seems to be a seasonal reguiation of secondary metabolite production;
although factors behind this variation are. still unknown, Temperature fluctuations:all
over the year might be cne of the factors to be taken into account to understand wh:
is causing those changes. Our findings are a further step in the search for drugs frol
maring organisms with the purpose of obtaining the required amount of natural pry
ducts without threatening the marine biodiversity:
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- Richness. and distribution of sponge megabenthos on hard

benthic reefs of the Agulhas continental shelf

Samaai T', Kerwath S?, Gotz A®
‘Department of Environmental Affairs, Biodiversity-and Ecesystems Research, South Africa;

“Department of Agriculture, Forestry and Fisheries: Inshore Research, South Africa; *Souith
African Environmental Observation Network (SAEQON), South Aftica

The Agulhas Gonlinental Shélf is a broad extension of the South African coastal plain
with a roughly triangular shape and a mean depth of just aver 100 m. Approximately
60% of the shelf consists of hard substratum, and low/high-profile reefs .exist in a
number of places, both close inshore and extending offshare south-of Cape Agulhas
(20°E). Inshore and offshore reefs were sampled from 2008 to. 2009 and were found to
contain ahigh diversity of marine sponges; representing a highly unique fauna in the
Agulhas biogeographic province. Gradients in speCies richness and taxonomic com-
position were not correlated with the distance between reefs of their latitude, but with
the spatial heterogeneity of bottoni profile and a combined effect of both distance
from shore and latitude. Spatial pattern of the sponge assemblages was character-
ized by (1) high species turnover per depth range within and between reefs, and (2)
high levels of reef otcupancy in the component species, with most species recorded
in low profile/high rugosity feefs. Reef variation in diversity and species composition
within or between réefs suggests that bielogical patterns may beé finer-scaled than the
spatial resolution of conventional bioregional units. Consequently, from a perspective
of conservation planning, a single reef structure: ori the Aguihas continental shelf is
unlikely to accurately represent the regional faunal diversity, considering the high beta
diversity and low biotic similarities of communities between the reefs and the limited
distributional ranges of the: component species.
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The study of benthic habitats and biological communiti
the deep sea with a new phc;’;'oggammetric and quanti
metho

Sanchez F*, Serrano A', Cristobo J%3

‘Centro Oceanogréfico de Santander-IEQ; Spain; ZCentro Oceanografico de Gijon-1E
*Universidad de Alcala de Henares, Spain

Some deep areas of the Cantabrian Sea and off Galicia (North of Spain)-were:
in frame of the ECOMARG and INDEMARES projects. The study focused on'b
demersal ecosystems, with a multidisciplinary approach (www.ecomarg.net;:
demares.es). In areas where the presence of rocky outcrops hampered the
classical sampling methods we uséd a non-intrusive method based ori a towed v
that collected continous high definition video and periedic digita! still image
seabed along transects. The system was designed by the Spanish Institute of &
ography ({EQ), Santander laboratory, with the aim of sampling deep macro-epibi
communities quantitatively in a cost-effective manner, in order to eliminate the nel
high vessel performance orsupport from technicians. Ineach transect, between
2 km length-along the sea floor, the number of pictures ranged between 800 .and
and 1-2 hours ‘of video footage were taken. Using an image processor, the scd
surface of gach picture was calcutated from the four laser point's gecmetry an:
The coordinates estimated were used to resampling, surface calculations-and:k
ing species. These features defined thé photogrammetric sledge as a real quant
sampling system. The coverage of each element (facies, habitats, species, etc
also obtained. The classification scheme was. built up of different main three -infor
tion layers: 1) facies; 2) habitat and 3) human impacts. Facies was used to d&
the different geological and sedimentological appearance {sand, mud, rocky out
ste.). To define the different habitat we used the EUNIS hierarchical classificatior
sub-classes of anthropogenic impacts were defined: (1) fisheries (lost gilinets;
lines, trawl damages, 1.e.) and {2) rubbish. In addition, other environmental.chara
istics (water temperatire and  salinity, reflectivity, etc.) were included in the. anal
to detect their effects on habitat and communities. spatial distribution. The anal
information provided a detailed habitat mapping and benthic community structur
new methedology is a vakiable toef to locate, characterize and provide high resoli
maps of the deep-sea vulnerable habitats. The use of this non-extractive methodol
which does not cause damage or alterations to benthic communities, is particul
necessary when establishing & pregramme of MPA manitoring using a visual fra
in order 1o ground-truth the image records by either incorporating information:
in situ survey data, and studying the effectiveness of closed areas .on the reco)
of structure-forming invertebrates from disturbance, particutarly bottorm trawling.:
gillnets,
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Unravelling the moons: taxonomic insights of Tetillidae in

Indonesian waters

Santodomingo NK', Becking LEY, de Yoogd NJ', van Soest RWM?

‘Netherlands Gentre for Biodiversity Naluralis, The Netheérlands; 2Univarsity of Amsterdan, The
Nethetlands

Moon spongses include the. genera Paratalilfa and Cinachyrella, which are globular
sponges that are similar in external appearance with numerous porocalices, resem-
bling the luhar surface. It has long been considered that the. two species Paratetilia
bacca and Cinachyrelfa australiensis are widéspréad-and abundant with a geographic
range from the Red Sea'to the Central-Pacific in & variety of habitats. These species
arg almost -always present in species lists of surveys from the Indo-West Pacific.
However, an examination of up to.20Q specimens deemed 0 be ‘Faratefifla bacca’
(Selenka, 1867) and ‘'Cinachyrella australiensis' (Carter, 1886) collected in East Ka-
limantan, Java, Bali, and West Papua in indonesta as well as in various localities in
the West Indo-Pacific such as Taiwan, Singapote and Palaw, showed that there was
great variations in morphological characters. The variation in morphology was $o high
that we are certain that this is taxonomically relevant, but we were limited in being
able to assign a valid taxonomic name to our specimens. A review -0f the taxonomic
history of this-group revealed some ambiguous statements, including incomplete de-
scriptions, intermingled identifications, and tens of different species synonymised. The
objective of our study was ta provide a detailed taxonomic description of the different
morphotypes we identified. In surnmary, three different Raratetilia: morphotypes and
five Cinachyrelia morphotypes weré recognized. The presence of calthrops-type spic-
ules in Paratefilla species is the character distincting them from Cinachyrella species.
Within the genus Paratetilfa, ranges in calthrops size, oxeas and microxeas were used
{o diagnose species; the validity of 2 bacca is discussed, For Cinachyrella species,
the presence or absence of acanthose microxeas and siljiceous spheres, triaene ge-
ometry and size of sigmaspires were used as.diagnostic characters for species iden-
tification. Based on our observations, we propose to resurrect the species C. porosa
(Lendenfeld, 1888), C. anomala {Dendy, 1905), C. vaceinata (Dendy, 1922) and C,
paterifera Wilson, 1925. illustrations and a taxonomic key for the eight species will be
presented.
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A new species of Jaspis Gray, 1867 (Porifera, Demospongi
Ancorinidae) from the western Atlantic Pone

Santos J, Silva S, Lira J, N;

1ito E, Bonif:
Pinheiro U

Museu Nacional/UFRJ, Brazil

P, Est E, Muricy G,

The genus Jaspis Gray, 1867, of the Demospongiae family Ancorinidae Schmidt,
1870, comprises encrusting or massive sponges without triaenes and characterized
by oxeas and euasters without a marked centrum (Hooper & Van Soest, 2002). The:
genus is currently considered to comprise 33 valid species (Van Soest et al., 2008). Six
species assigned to Jaspis were previously recorded from the Atlantic Ocean: Jaspis
eudermis Levi & Vacelet, 1958, Jaspis griseus Lévi, 1959, Jaspis incrustans Topsent
1890, Jaspis johnstoni Schmidt, 1862, Jaspis salvadori Boury-Esnault, 1973, an&
Jaspfs velezi Wintermann-Kilian & Kilian, 1984. The present paper describes a new
species of Jaspis Gray, 1867 collected by trawling on board of the RV ‘Astro Garoupa'
in three campaigns of the Project of Environmental Characterization and Monitoring of
Rotig uar Basin, on the northern coast of Rio Grande do Norte State, north-eastern Bra-
zil. Samples were fixed and preserved in 70% ethanol. The specimens were housed
in the Porifera collections of Universidade Federal de Pernambuco (UFPEPOR) and
Departamento de Invertebrados do Museu Nacional, Universidade Federal do Rio de
Janeiro (MNRJ). Spicule slides were prepared by dissociation of a small fragment of
sponge in boiling nitric acid. Transverse sections of the skeleton were mounted on
microscope slides for identification. Photomicrographs were taken with a digital cam-
era Sony DSC-W50 coupled with a Nikon Eclipse E-200 light microscope. lllustrations
of the spicules of all species were carried out in Scanning Electron Microscope Jeol
model JSM-6390. Jaspis sp. nov was massive, coloured externally dark brown and
internally brown. Surface was covered with algae, eunicid polychaetes, corals and
bryozoans. Oscules scattered over the surface. Consistency was firm, slightly com-
pressible. The skeleton was confusing, with oxeas interlocking, oxyasters and strongy-
lasters dispersed in choanosome. Ectosome possessed a well differentiated cortex of
choanosome, formed by oxyasters and strongylasters. Jaspis sp. nov. had oxeas and
gxyasters smaller than J. eudermis, however oxeas and oxyasters were larger than
in J. griseus and J. salvadori. Jaspis sp. nov had only one category of oxeas while J.
Jjohnstoni, J. salvadori and J. velezi have two categories. Jaspis sp. nov. was differ-
ent from Jaspis velezi, with larger oxeas, one category of spinal oxyasters and one of
strongylasters, whereas J. velezi does not have oxyasters and has two categories of
strongylasters with larger diameters.
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Measuring sponge feedin% habit: an analysis across the
literature

Sara A', Milanese M?, Sara G*

“University of Genova, ltaly, 2Studio Associato Gaia snc, Italy; *University of Palermo, ltaly

The ability to understand and predict the eco-physiological response of marine orga-
nisms to environmental drivers is of great importance within the current climate-chan-
ge scenario. Given its central role for feeding, respiration, excretion and reproduction,
measuring “sponge filtration/pumping activity” may prove a biologically relevant and
relatively simple proxy for sponges’ eco-physiology. To assess the state-of-the-art on
the subject, and identify a standard methodology, we performed an extensive literatu-
re screening for the key-words “sponge” AND “Porifera” AND: “filtration”, “pumping”,
“water flow”, “retention’, “feeding”, “clearance” (including alternative spelling), identi-
fying 148 relevant sources for the period 1892-2010. Of these, 16 are review papers
and do not provide primary data. No information beyond the title level on additional
potential 12 sources was found. The 132 retained sources providing primary data in-
volve 122 species from 11 basins/environments (including polar, tropical, temperate
and freshwater habitats), investigated for any facets of the “filtration/pumping activity”
of sponges. We intentionally use such a general definition because of the different
activities addressed and definitions reported in the literature. These include: filtration
(mostly intended as a volume of water cleared of particles in a unit of time, measured
by a direct method), clearance rates (i.e., the volume of water cleared of particles in
a unit of time, measured by an indirect method), retention (often used for filtration but
mostly focused on the particles retained, rather than on the volume of water filtered),
removal (often used for retention, but mostly focusing on changes in the surrounding
water composition), flow rates (direct measurements of water volumes flowing from
oscula), pump rates (often used for flow rates, but also pertaining to experiments on
pressure/speed). Almost any of these activities has been measured both in the field
and in the lab, but by different authors and on different species. Variable experimental
set-ups have been adopted to measure the same activity and results can only rarely be
compared due to the use of different units (e.g., some sources refer to sponge volume,
others to wet, dry or ash-free dry weight). Unfortunately, out of the 132 sources provi-
ding primary data, just 12 measure sponge filtration/pumping at varying temperatures,
and only 20 also report respirometry data (yet not always associated to T information),
which could give useful indications on responses to climate drivers. This variability is
due to the different purposes of research addressing sponges, which includes not only
basic but also applied studies (e.g., cultivation, bioremediation). The extreme diversity
of the phylum and the complex ecology of sponges harboring associated microorga-
nisms further complicate the situation. While offering highly valuable insight on sponge
eco-physiology, the literature does not provide evidence-based information to predict
responses to climate-change driven temperature increase, nor advice on the ideal
experimental methodology to address it. We suggest that temperature effects and tole-
rance limits of sponges be analyzed by simple and easily reproducible methods (e.g.,
clearance and respiration rates) so that results from different authors can be compared
for several species/habitats and provide a comprehensive view of the subject.
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Choosing settlement substrate: sponges in soft-bot
assemblages at the shelf-break frontal area, Argentine S

Schejter L', Bertolino M2, Calcinai B% Cerrano C3, Bremeg C'

*Consejo Nacional de investigaciones Cientificas y Técnicas (CONICET) and Insfituto:Nai
de Investigacion y Desarrolld Pesquero (INIDEP),- Argentina; “Universita Potizecnica
Marche, Italy; *University of Genova, ltaly

The shelf-break frontal srea of the Argentine Sea supports a high biological pro
as a result of high input of nutrients, corisequently influgncing higher traphic lev
tagonian scallop fishing grounds (between 37° and 45°S, at-approxirriately 100/
are located in the mentioned area and are_characterized by the presence of 501
toms, mainly composed by sand, as the majority of the Argentinean shelf. Give
absence of hard substrates-like rocks, sessile species of this ecosystem colorii
ondary hard bottoms composed by parts of living and non-living organisms. Spa
Patagonian scallop corfimercial fishing grounds représent 5-10% of the. total epibe;
community biomass, although at specific areas with low scaliop biomass (i.e. nea
they can reach higher values. Annual monitoring of the benthic assemblage assog]
to the scallop fishery is developed as partof the management strategy. The résil
presented are a compilation of data-collected in the past decade during the frio
Cruises carried out by INIDEP from selected and preserved spongs samples. in:shi
areas subjected to scallop trawling. More than 50% of the benthic species. rich
of the Patagenian scallop fishing grounds carresponds to -epibiotic. sessile faxa:
front those species; 40% (47 species until present) is represented by sponges.:S;
ment substrate (at least one possible) was successfully recorded for more than: 80!
the identified species. In all the registered cases moliusks or thair empty shells
found ta be the. substrate for the following species: fophion proximum, Clathria m
Clathria. discreta, Clathria (Micraciona) antarctica, Clathria spp.. Dasychalina vali
ma, Isodyctia setifera, Hymedesmia (Stylopus) antarctica, Calyx kerguelensis, Te
mucosa, Tedania massa, Tedania spinifera, Tedanis sp., Mycale doetfojuradoi, M;
magellanica, Amphilectiss fucorum, Dictyonella sp., Stelodoryx argentinae, Stelog
cribrigera, CallySpongia ramosa, Pachychalina sg., Phorbas sp., Ulosa sp., Hall
dria'sp., Hymeniacidon sp.. Lyssadendoryx (Ectodoryx) spp., Haliclana spp., Sycon
Oceanapia sp., Eurypon sp., Chalinula sp., Suberitidde and Clionaidae (holes), Al
these species, 14 were registered on Zygochiamys patagonica (mainly empty s
and 33 on Fusitrifon magellanicus (see. Schejter et al., poster presentation). Som:
these species (Halichondria sp., Phorbas sp., Haliclona of. bilameliata, Haliclona {i
era) sp. and Haliclona (Haliclona) sp.) were registered in this benthic community Ut
other substrates like cfab carapaces, dead coral, Rajoideéa egg capsules.and polycha:
tubes. Due to sampling procedure (dredges and trawls), sponges (and other bent
organisms) were frequently damaged or fragmented and the recognition of the ori
seltiement substrata was not -atways possible. The commercial species Zygochiam
patagonica and the hairy snail Fusitriton magellanicus allow the dévelopment of hig
diversified sporige gardens, a peculiar habitat that can host a wide variety of endobi
mainly microcrustacéans and polychaetes (see Schejter-et al, (2), poster presenia
The risk of overexploitation of soallop beds could lead to a.general loss of biodiversi
or at least to a transformation, because fiving moliuscs are able to host the majoity:
the species, but their dead valves were not prefefred by the same species.
Partially supported by INIDEP, PICT 2007 2200 arid PIGT 2008 1119
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he gastropod Fusfiriton magellanicus: a very suitable
lubst?ate fo? the settlement of sponges in soft bottoms of the
Argentine Sea

Schejter L', Bertolino M?, Calcinai B Cerrano C?, Bremec c!

‘Consejo Nacioral de Irivestigaciones Clentificas y Técnicas (CONICET) anfi Insl?tulo Nacional
de Investigacion -y Desarrollo Pesquero (INIDEP); Argentina: *Universitd Politechica delle
Marche; Italy; *University of Genova, italy.

Fusitiifon magelianicus is frequently collected in the by-catch a} Zygochlamys patago-
nica commercial fishing grounds in-the Argentine Sea, located in thg shelf-break fron-
tal area, one of thie most productive ecosystems: inthe SW Atlantic chan. Prgl|m|-
nary results showed that /. magelfanicus would be the secgnd most important living
substrate colonized by encrusting organisms in this community, fact that highlighted its
importance in the maintenance of the species richness in the exploited bpttom_s influ-
enced by the shelf-break front in Argentine waters. However, sponges using this gas-
tropod shell as settlement substrate deserve more detailed studies, In this sense, we
studied living £ magefianicus, empty shells and pagurized shyells” that were collected
hetweer 37900'27” and 45°01'70" S and 54940°'46" and 60°25'62” W, along the 100m
isobath and between 81-150m, during 3 research cruises in 2007 and 2008, In total,
556 shells were studied (443 living F. magellanicus, 86 empty shglls and 27 pagurized
shelis}. More than 70% of all the studied sheils presented encrusting organisms. MoEe
than 20% of the fiving studied shells was encrusted by sponges. (only 8.14 and 7.40%
were encrusted with sponges, for empty and pagurized shells, respectively). In jotal:
25 species were identified by means of the classic.méthadology described by Rutzler
{1972). The most frequent sponge spaciesencrusting fiving |nd|vxdu?is of £ magellanl-
cus were Hymedesmia (Stylopus) antarctica (20%), T_edama spp. (9%) and D:ctyonsl(a
sp. (7%). These specieswere often found heayily fouling thg»shells. Moreoyer, Tedania
mucosa ean reach twice or three times'the valume of the living gastropod. reserhbiing
2 “motile sponge”. Other sponges less frequently regnstereq on living gastrgpods and
empty shells (i.e., 5%) were Clathria (Mr’crociona)'antarctlca, Callyspongia ramosa,
Stelodoryx-argentinge, Stelodoryx ¢ribrigera, Amphilectus fucorum, faphon proximum,
Clathria (Microciona) spp.. Lissodendoryx (Ectodoryx) spp., Ulosa sp., Hym_emacrdon
sp., Haliclona spp., Halichondria sp., Chalinula. p., Etrypon sp., Oceanapia sp. ax;d
Phorbas sp.. We also found other species befonging to Suberitidae, More than 79 Yo
of the empty shells. (but only 12% of the living organisms) presented holes, possibly
bared by Clionaidae sponges. Only 6 (6%) of the liv}pg gastropods were encrusted
simultaneously by 2 sponge species while monospecific sponge colonies were regis-
tered in the majority of the individuals. Ever so. sponges could share the shells with
other epibionts, sometimes competing for the free space; the sponges avergrowth a‘pd
cover other epibionts that could eventually die (i.e. bryozoan colonies). Considering
thatthe study aréa is.a soft bottomn and the enly available substrates for settlement of
sassile species are hard parts of other living organism (or-empty she}!s OF carapaces),
we confirm that shells of the gastropod F. magellanicus play & very.important role for
settiement of sessite species, and that they represent the substrate hosting the highest
species richness of sponges in the area.

This study was partially supported by INIDEP, CONICET, PICT 2007 2200 and PICT 2008 1119
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Endobiont fauna of Porifera collected in the shelf-break fr
area of the Argentine Sea. Preliminary results on My
magellanica (Ridley, 1881)

Defensive strategies of tropical Pacific sponges: Examples
from Micronesia

Schupp P, Rohde S, Kohlert-Schupp C, Rohde G, Caballes C
University of Guam Marine Laboratory, USA

Schejter L2, Chiesa I'%, Doti B*, Giberto D'2and Bremec C'2

*Consejo Naclonal de Investigaciones Cientificas y Técnicas (CONICET}, Argentina 2Ihs
Naciohal de Investigacith y Desarrollo Pesquero (INIDEP), Argentina; 2Universidad de Bi
Alres, Argentina

Sponges, like any other sessile benthic orgarisms; have to deal with several ecological
th?eatgs like predg%ion, fouling, or cormpetition. To overcome thesellhreats, they have
evolved a wide array of defensive mechanismis, such as morphological or chemical de-
Literature about sponge endobiants and other assoctate spécies is very exten: fenses. The aim of this study was to determine how commaen sponges from Guam gnd
Many studies and reviews have shown the ecolagical, biochemical and physislo surrounding Micronesian istands employed secondary metabolites as defeqse against
impact of these associations that could be sometimes species-specific. Accordin predators and microbial pathogens. To test for antipredatory defenses choice feeding
other studiesin different regions of the world, polychaetes and amphipods are the assays were conducted in the field with omnivorous fishes and in the laboratory with
gommon endasymblonts. The type of endobionts and the spacies hosted are.a fu th 4 frerfish Canthigaster:solandri. Therefore, sponge crude exiracts were incorpo-
tion of both, morpholégy of the sponge and biotic interactions, but apparently i € pul | ntrations into an artificial diet and offered simultanecusly with
tionship was found considering abundances of endshionts and volume of the.spo rated at natural conce v to.-potential fish predatofs. In addition, the same sponge
Endobionts obtain structural or chemical refuge; direct or indifect sources of faod; food containing solvent only to po ) pf ssible antimicrabial activity in disc
sites for reproduction, among others. Endofauna of many sponges from North Ati2 extracts were tested at natural qoncentranons or possib 1 ac

i i y f : iFfUs i t bacterial isolates. Bacterial isolates had
Mediterranean, East Pacific and Antarctic waters was studied, but few specie diffusion assays against ECO|09|C?”V relevan A aline algae. A
studied in the SW Allantic Ocean (i.e. Hymeniacidon sanguinea, Mycale (Aeg previously been isolated from biofilms of reef rock and crustose cor p Sk t;ie-
anguilosa and Mycale microsigmatosa). In this study we present preliminary resul subset of the Investigated sponges was further analyzed with regard to dynamic ;
the endofauna of Mycale magellanica, one of the most widely distributed spang fensive strategies, such as activaled or induced defenses, ta evaluate whether sucl
the Argeritine Sea.Samples were obtained with trawling devices in four localities 4l strategies are an exception or widely represented among various Porifera spedies.
the shelf-break front, at nearly105m depth and between 39°.24' S - 41° 51" S.and Furthermore, we investigated whether allocation of d followed strategies sueh
S6'W - 58° 09° W. Sponges were collected as part of the Patagonian scallop ass as the Optimal Defense Thaory.
blage during stock assessment cruises. Consequently, due'to-this sampling proce
specimens often were damaged and only the biggest pieces of M. magelianica.
preserved for the present analysis. A total .of 2.7 kg (six colonies Betweer: 340.g
660 g) of wet material was- dissected and examined Under binocular microscope
laboratory and 846 individuals were sorted (average 350 individuals per kg). Thé nu
ber of taxa identified was 22. Crustaceans, mainly Amphipoda and-lsopoda, reath
between 66 and 90 % of the total number of specimens. The most abundant taxa
the amphipod Lysianassidae and the isopod Caecognathia sp. Other peracarids
istered were Leticothoe sp., Seba of. sauridersii, Colomastix bastidai, Liljeborgia
lathrippa-sp., Fissarcturus.sp. and Acantfioserolis schythei. We fouind juvenile st
and incubating females of seme peracarids, what suggests their close relationship w
M. magellanica. The rest of the endobiofic taxa were molluscs {mainly Hiateila
ridionalis), echinéderms (Ophiactis asperula, Ophiura lymani, Ophiacania vivipara a
Pseudocnus dubiosus), polychaetes (Spionidae, Polynoidag, Phyllodocidae) an
decapod Nauticaris magellanica: Thiese results represent the: first attempt to elucid
the composition of endobionts in sponges from the deep waters of the ArgentineS
Mycale magellanica seems 0. be important in providing habttat for at least 22spec
of small invertebrates, mainly crustaceans, in the study area. This is of particular.
terest considering the fishing effort exerted in the different Patagonian scallop bar
there distributed, subjected to removal of benthic species. In this sense, sponges
general could contribute 1o enharicé biodiversity in areas scarcely disturbed. :

This study was-pattially supparted by INIDEP, CONICET, PICT 2007 2200 and PICT 2008 1119,
328

329




Ve
SPON

Natural and anthropogenic induced changes in shallow w
sponge.communities on Guam reefs

Schupp P, Caballes C, Rohde S, Rohde G, Rojas Jr. P
University of Guam Marine Laboratory, USA

During the -assessment of benthic inveriebrate assemblages along pen
transects at five reef sites around Guam, we observed a pronounced change’
abundance. of the encrusting marine sponge, Terpios sp. at Double Reef, Guam
cent cover of Terpios increased from 13% to 23% during the course of orie yéar: (20
102008). In'the past Terpios has been reporied as a nuisance:species covering:l
areas of hard substrate and actively overgrowing five and déad coral. Whils' Br
;mpliied that Terpios is nutritionally benefitting from coral, growing fotr times
on living coral surface ‘compared to bare resf substrate, Plucer-Rosario? fotifi
growth rates were fastest in this order: cleaned bare rock > live coral bare ree|
and further suggésted that microbes on the surface of bare reef rock inhibit the gre
af TeArp[os Ouraim was to evaluate the substrate preference and growth patterns.
Teipios sp, in the field and laboratory, as well as to characterize its chemistry-iri e
of possible allelopathic activities, which could aid the sponge to overgrow its:s

actinian hosts. Furthermore, several mechanisms, which possibly aid in its dispers
and ‘spreading‘ were evaluated. Investigating the mechanisms .of dispersal and:ho
Terpios can overgrow and accupy various substrates. might help to understa 1
pronounced changes in benthic cover of this nuisance sponge. We also mori
the sponge community in Apra Harbor, Guam, with regard‘to anthropogenic imp
from the dredging and subsequent construction of a 400 feet wharf ‘extension
2009 and 2010. Sponge assemblages were monitored aldng 81 transects {25mx
egch) at various distances from the construction site. In addition, changes in spb
size were monitored by taking 6 permanent photo quadrates-at the beginning of.&
transect and taking three-dimensional measurements of the-sponges inside the q
rates. Results will be discussed in relation to oceanographic and modeling data i
the sedimént plure ofthe construction site: :

‘Bryan 1973, Micronesica 9 (2), 237-242; *Plucer-Rosario 1987. Coral Reefs, 5, 167-20D,
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fluctuation in tissue structure of long-living
pongillidae from Lake Baikal

Seasonal

Semiturkina N, Efremova S$%, Timoshkin O'

Limnological Institute, Russia: *Biological Institute of S.-Peterstiurg State University, Russia

The sponge fauna of Lake Baikal is representéd by two families: endemic Lubomirskii-
dae and cosmopolitan Spongillidae. We consider Lubomirskitdae to be derived from
Spongillidae: these latter have greatly changed their short:term life cycles in specific
environment of the giant ancient lake. Sponges of Trochospongilla genus are sug-
gested as possible ancestors of Lubormirskiidae. Representatives of this genus inhabit
the littoral zone of open Baikal and do not produce gemmules. Our investigations show
that Baikat Trochospongilla spp. live at least more than one'year, vegetate through all-
year-round and reproduce sexually. The current study is aimed to analyse the seasonal
chianges of their tissue structure. TroGhospongilia spp. were collected from the depths
of 1.5~17m, on Berezovy test site (South Baikal), which is a typical zone.of.open litto-
ral. Samplings were accomplished in different seasons during 2001-2003. Histological
approach was used in order to investigate tissue organization. It was-found out that
Spongillidae tissues -changed noficeably during the year. The sponges collected in
summer demonstrated a normal tissue structure, characterized by aquiferous systern
connected with choanocyte chambers, inhalant and exhalant canals lined with endopi-
nacocytes. Meschyl contained different cell types: archagocytes, eosinophilic cells etc.
Late cocytes, larvae, spermatic cysts were also observed in mesohyl. Histological
analysis clearly evidence on the disordering of aquiferous system during the late au-
tumn. Canals were rare in-the sponge, often they were Jacking of the endopinacocytes
lining. The most of choanocyte chambers were destroyed. A number of free laying cho-
anocytes and.a lot of archasocytes were observed in mesohyl, Archaeocytes demon-
strated a trend to aggregation. These cells’ eytoplasm got rich in basophilic itclusions
(most likely phagosomes), A few sponge-speciméns contained early oocytes. Winter
sponge tissues consisted almost exclusively of archaeocytes with numerous phago-
somes. No chaanosyte chambers or canals were observed: One specimen contained
embryos at the stage of cleavage. Archaeocytes were still the prevalent cell type in
sponge tissues at the.end of March ~ beginning of April. However, the clusters of cho-
anoblasts in mitatic activity and rare cheanocyte chambers were also observed. Early
accytes were found in one of the sponges. Thus our data evidetice that long-living
Spongillidae of the open Baikal annually experience deep reorganization of their tis-
sue structure. This process includes. reducing of the aquiferous:system and changing
of cell composition during the autumn — winter and their reestablishing during the late
spring - early summer, Reproductive elements are usual in summer and are sparadic
in other seascns. Unlike Trochospongilla spp., Lubomirskiidae coliected in the same
biotope at the same time demonstrate permanent tissue organization in any seasen of
@ year. it-is well known that Siberian Spongiflidae fotm gemmules and do not survive
in winter. Consequently, the life cycle of the open Baikal Spdngiliidae differs from both
Lubomirskiidae and Sibetian Spongitlidas life cycles. This enables us to speak about
evolving of the three diverse pattetns of sponge life cycles, which reflect differences in
sponge phylogenetic positions and envitonmental conditions of biotopes.

Irivestigations are parlly supgerted by Integraziya project of SB RAS No 49.

331




VIR WORLD
SPONGE

Vil WORLD,
SPON!

ks

GIRONA
2010

Sponge biodiversity of mesophotic coral reefs and:t
biotechnological potential

Slattery M'2, Gochfeld D?, Diaz MC?, Lesser M¢, Olson J?

'Uniiversity of Mississippt, USA; National Center for Natural Products Research, USAz3M
Marino de Mairgarita, Venezuela; “University of Néw Hampshire, USA, *University of Alaf
UsA

Mesophotic coral reefs [MCRs] are deep (30-150 m) fore-reef communities comp)
of low-light adapted macroalgae and zooxanthellate corals, sponges, gorgonians,
fish, There is some-overlap in species composition with the adjacent shaliow:
but MCRs also harbor tnique species' not fourid iri the shallow community: Bec:
MCRs are typically found farther from anthropogenic disturbances than their sh
reef counterparts, thefe has been much hope that they would serve as both a:
for corals, sponges and fish as well as a potential source of larvae that could contr
to the resiliency of degraded shallow reefs, Moreover, these extréme habitats
the potential 1o harbor unigue phenotypes and/or gendtypes with rich biotechn
cal products. Between 2003 and 2009, wé surveyed the sgonge communities of
MCRs at-Lee Stocking Istarid, Bahamas and Little Cayrhan (sland using technica
ing procedures. These surveys were compared to similar surveys conducted in1ié
shallow reef communities to assess the degree of variability in sponge comm
structure within and between depths and geographic locations. In both focationst
appears to be a "species break” at about 80m depth, with deeper transects yiel
several new species. Sponge samples collected from these shallow and mesopho
coral reefs were assessed for potential pharmaceutical activity against several cor
mon human pathogenic microbes. Almost twice as many MCR samples exhibited
activity in these assays than did shallow reef samples. I addition, certain speciesi
co-oocurred across the entire.depth.gradient were significantly more bioactive at M
depths, indicative of quantitative and/or qualitative differences in their natural prox
constituents. Our results indicate that MCRs represent an important source of spon
biodiversity and chemodiversity, with tremendous biotechnglogical promise.
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sponge, Terpios

Population dynamics of a coral-infestingy ponge, Terpios

hoshinota in Taiwan: A preliminary stu
typhoons

Soong K, Lin W-J, Chen G-Y

National Sun Yat-sen University, Taiwan

A population explosion of the encrusting sponge- Terpios hosfrinota was hoticed in
the corals reefs of two off-shore isiands east of Taiwan in 2007. Densities up to 62
individialfi00 m? was recorded among 32 survey points around Green Island and
Orchid Island, although most spenges are <100 cm.in longest axis. Most sponges
were found in shaliow waters, although a few occurred down to 10-m depth. Spon.ge
sizes were significantly larger in shaliow 2-3 m than'in 5 m depths. They covered five
corale and killed the underlying host tissues. without spegificity. The average expan-
sion rate is 0.18 cm/d on live, corals, with a smaller rate in non-five-coral surfaces.
Two nutrient-experiments in the field failed to find supporting evidence of the role n?f
nutrients on the growth rates ofthe spengs. The abundance of the sponge in the sea is
also riot related to the geographic distribution of human population. Experimental hght
blockage, on the other hand, induced tissue degéneration in.a couple of weeks. This
light-ciependency reaction explains the depth distribution of the sponge. Strong wave
actions caused by typhoons.can either kill the sponges or reducs the sponge sizes as
indicated by a photo-survey comparison before and after a typhicon in 2009. Possibly
dué 1o the typhoons, the sponge is kept in check and the-densities-and the coverage
of the spofige did not increase in 2009.
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D i inhibi -Killi ) Reproduction and development in Haliclona indistincta
o physicalforces pr?gg;gsozgr;l;;?r;gggg goral-killing SPO P (Phylum Porifera: Order Haplosclerida)

Stephens K, McCormack G
NUI Galway, Ireland

Soong K, Lin W-J, Chen G-Y, Fang $-8
National Sun Yat-sen University, Taiwan

The intertidal species Haliclona indisfincta is-a common inhabitant of the marine 1nt_er4
tidal regions around Ireland and Britain, its suggested range extends from the English
Chanriel, to St. George’s Channel, Irish Sea, western seaboard of ]reland and Scot-
fand. It is an important member of its environment, providing a habr(gt for numarous
species of flora and fauna. Little work has been done on this species be_ygnd the
initial ‘descriptions of the mature individuals and larvae. The spacies is viviparous:
brooding embryos in the meschyl until they are releas_ed as free-swtmmlqg larvae.
The reproductive ¢ycie was investigated using histological am_i electron-micrescopy
methods. Thirty adult specimens ate samples-on a manthly basis f_rom Corranroo, Co.
Galway, Ireland from September 2008, and fixed in Bquin's solution. To obs‘e{ve‘ the
progressive development and differentiation of the celis mto.gametes, the _Boum S fixed
specimens were sub-sectioned, embedded in paraffin, sectloned., and stained with eo-
sin and hematoxylin. To study the ultrastructure of the developing larvae, embryonic
packets inside the parent sponge are sampled from iridividuals from the shore once
a week throughout the reproductive season of this species, May-July. Thg embryonic
packets are fixed in Glutaraldehyde solution and prepared for Transmission electron
microscopy (TEM).and Scanning electron microscopy {SEM) by standa‘rd protoc_ol. To
secure free-swimming larvae, three methodojogies were employecﬁ_. Firstly, H. indis-
tincta specimens were placed.in a closed system, in 250 liter tanks, in a constant tem-
perature room of 15°C thiroughout their reproductive season. The water was aerated
and specimens were fed once a week. Secondly, settement pane!s‘were Qeveloped
and placed in regions were there was a high population of this species. _Thxrdlyj laryal
traps containing collection tubes weré designed and placed over spécimens in' situ.
The results of this work will be presented.

High densities of a black éncrusting sponge, Terpios hoshinota, were found gr
on all species of stony corafs at Green isfand and Orchid Island, southeast of Tz

2007 They grow on surface of live corals and eventually cover the wholé coloriie:
kil them. The average expansion rate on the coral-sponge fronts was 1.8 mm pe
for measurements.done between March and July 2008. No effects of nutrient ad
on expansion rates were detected in two field experiments, and the sponge dén:
were not related to the depsities of human inhabitants. on the islands. Blocking o
inhibit the growth of this sponge with symbictic cyanobacteria. The abundanc

sponge is higher in shallow (2-3 m) than in.deeper waters (5 and 10 m). The. Sp:
can also grow on non-five-coral substrate. Mersover, they-grow on artificial substral
such as glass.slides, plastic sheets and mashes. This capability endows the:spi

to cross and infect many uncarnected coral colonies on the reefs. In addition; $pONGE
fragments, with or without coral skeleton, afe able to infect hew coral hosts:T;
fragments may be generated by strong waves. The largest sponge patch was
across, However, the expansion rates on  non-live-coral surfaces are about 50%
that-on |ive-corals. Using the 2008 densities, sizes and the expansion rates of )
es, as well as the coverages of stony corals, we simulated that the sponge-ha
potential to cover 70-100% of the shallow reefs of Green Island in 5 years. The:ab
simulation did not consider recruitment, predators or physical factors that may prom
or inhibit- the growth of the sponge population. The 2009 survey indicates thal
sponge coverage and densities, based on more than 30 sites inthe two island:

below the prediction. Obviously, some important factors are inhibiting the sponge
are currently testing two hypotheses that may undermine the sponges, The first
possible extreme temperatures that the sponges may not be able to acclimate to
second is the: wave actions generated by typhoons and monsoons that may kil
sponges. These two hypotheses are not mutually exclusive.
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Patterns of polychaete prﬁfertence for mangrove sponge
sts

Strimaitis A
Florida State University, USA

Sponges growing on mangrove roots provide habitat for smaller invertebrates like
crustaceans, cnidarians, and polychaetes. Because each root consists of a unique
assemblage of sponge species and the distance between roots potentially limits dis-
persal, the extent to which polychaetes actively choose their host is unclear. The man-
grove sponge host preferences of surface dwelling syllid polychaetes were examined
using laboratory choice experiments and in situ observations. For laboratory choice
experiments, pieces (~1.5 cm®) of 5 sponge species (Biemna caribea, Halichondria
magniconulosa, Tedania ignis, Spongia obscura, and Haliclona implexiformis) were
collected from Twin Cays, Belize. While sponges were submerged in seawater, all
polychaetes were removed under a dissecting microscope. The initial abundances
were recorded as well as the body and intestine color since the polychastes appear
to prey on the host. Pieces of each species were combined in 7 replicated beakers
with fresh seawater drips. Approximately 10 polychaetes were added to each beaker
and the proportion of total polychastes on each sponge species was recorded after 2
hours. In situ abundances were also quantified. Pieces (~3cm?) from 4 randomly se-
lected individuals of the 5 sponge species were preserved for polychaete abundance
quantification in 4% formaldehyde and seawater. In situ, H. magniconulosa and T.
ignis hosted the highest polychaete densities at 16 and 10 polychaetes/cm?, and S.
obscura and H. implexiformis hosted the lowest polychaete densities at 1 and 0.5
polychaetes/cm?. Halichondria magniconulosa hosted significantly higher polychaste
densities than S. obscura and H. implexiformis. Tedania ignis was the only species
that hosted polychaetes that were the same color as the sponge. Polychaetes on
the other species were colorless with a dark intestine. In the choice experiment, the
average proportion of polychaetes was significantly higher on B. caribea (0.5) than all
other species, and significantly higher on H. magniconulosa (0.3) than T. ignis, S. ob-
scura, and H. implexiformis. Additionally, orange polychaetes initially removed from T.
ignis were found dwelling on all other sponge hosts except for S. obscura. This study
suggests that the highest polychaete densities in situ are found on H. magniconulosa,
and, when polychaetes are given a choice between these 5 species in the laboratory,
higher proportions of polychaetes are found on B. caribea and H. magniconulosa.
Spongia obscura and H. implexiformis hosted the lowest polychaete densities in sitt
and the lowest proportion of polychaetes in the lab experiment. The pattern of poly-
chaete distribution on T. ignis appeared to differ between in situ observations where it
hosted high polychaete densities similar to H. magniconuiosa and the choice experi-
ment where the low proportion was similar to S. obscura and H. implexiformis. This
pattern may be due to exudates from T. ignis produced because the pieces were not
healed before the choice experiment or from stress in the laboratory environment. The
patterns of polychaete preference observed in this study conducted in May are simi-
lar to previous choice experiments and in situ observations conducted in December.
Future choice experiments should use cleaned and healed sponge pieces that are
presented to polychaetes in situ.
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The impacts of anthropogenic sedimentation on sponge
divergity and abundance on the North shore of Jamaica

Stubler A", Peterson B', Duckworth A?
'Stony Brook University, USA; 2Blue Ocean Institute, USA

Jamaica's growing dependence on tourism has led to construction of new hotels and
resorts on the north shore of Jamaica. These resorts must either truck in or dredge
sand to create artificial beaches on the rocky shore. A higher level of sedimemat?on is
found in areas near these hotels and has a direct impact on benthic reef organisms.
Due to the high filtration requirements of sponges, suspended sediment levels may act
as an environmental parameter controlling the distribution and abundance of sponge
species. Surveys were completed at three sites along the north coagt of Jamalca to
determine if species diversity and abundance were impacted by sedrmentatsoq over
spatial and temporal scales. Both species diversity and abundance_were lower in the
sedimentation site as compared with the control sites. Sedimentation appears 1o_he
a controlling factor for the distribution of sponges on the reefs of Jamaica. Increasing
coastal development will further exacerbate the reef degradation in this area by de-
creasing the habitat complexity of the reef.
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Along-term change in distribution and abundance of am
sponge, Neopetrosia sp. in the Gulf of Thailand

Sutthacheep M', Pensakun ', Saenghaisuk €', Nuclear P, Yeemi
"Ramkhamhaeng University, Thailand; “Rajamangala University of Technology, Thaila

Neopetrosia sp. is a-dominant sponge.found in coral communities in the Gulfc
land. The purpose of this study was to compare distribution pattern and po|
density. of Neopetrosia sp. in‘coral communities of Khang Khao lsiand, the: iri
of the Gulf of Thailand between two surveys in 1998 and 2010. A quadrat (0.5%0.
was placed randomly-on coral zones of the study sités. Number of colonie:
size and subsirate type were recorded by SCUBA divers, The imiéan papulation:d
in 2010.(1.04 celonies/m?) was significantly higher than that in 1998 (0.37 coloni
Neopetrosia sp, -attachied mostly to a massive coral, Porites lutea, a zoanthid, P4
sp.. and rocks. Partial martality of colonies of Neopeirosia sp. was cbviously:diy
sea slug, Jorunna funebris. We-found significant differences of population den:
the sponge on P lutea between the two study periods, 0.20 colonies/m?.in 199
0.95 colonies/m? in 20190. An increase on the poputation density of Neopetrosia's
tached on P Jutea may indicate the degradation trend of coral communities in i
of Thailand.
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Patterns in shallow water sponge richness and biogeography
within the Western Indian Ocean

Swart L, Samaai T

Department of Environmental Affairs, Marine and Coastal Management, Ecosystem Utilisation
and Conservation (Biodiversily division); South Africa

Sponges are, in many respects, ideal organisms for the study of biogeographic patterns
on shallow, marine hard benthic reefs. They have. relatively similar species numbers in
any one large region from temperate to tropical regions, and comprise representatives
of three major phyla, which, though divergent phylogenetically, have 2 series of similar
functional forms. The tropical Indo-West Pacific is-the largest coastal biogeographic
region on earth.and also has the most sponges recerded for-any one region, with ap-
proximately 250 spongé species for the Indian Ccean along. An -analysis of the large
scale patterns of sponge species richness has, however, never been performed in'the
WIO. Our analysis revealed the following pattemns: 1) species turnover is lowest within
and betweenthe (North Red Sea, South Red Sea and Arab Basin) and the (Mascarene
Ptateau, Somali Basin and Mozambique Channel) branches. On the other hand, spe-
cies turnover is at its largest at the southern extreme; i.e. at the bourdary between
Cape Point and Natal-Delagoa bicregion. The positioning of Delagoa bioregjons with
Mozambique; dernoristrates that this bioregion-acts as a bleeding zone betwsen the
Indo-Pacific and the South African east coast. The analysis revealed that the WIO
can be split into.at Jeast three' biogeographical realms: 1) the red:sea and associated
Arab Basin, 2) the asymmetrical circumtropical region stretching fram the horn of Af-
rica to southern Mezambique including the Delagoa bioregions of Sauth Africa; and
3) Southern Africa excluding the Delagoa bioregion, Given the preliminary patteris
revealed here, it is becoming clear that important taxonomic turnovers occur within the
fatitudinal and longitudinal gradients of the WIO, which is not all that homogengcus an
area as has long been thought. The biogéegraphy of the WIO can be explained by 1)
dispersion abliity, 2) eurrent patterns, and 3) recent geological: histary. We also found
that Rapoport's rule cannot be upheld across the latitudinal gradient studies here.
This pattern is contradictory to the rule that dictates that species’ range sizes decrease
towards lower latitudes, i.e: Rapoport’s rule.
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Specific growth process in a hexactinellid sponge of the ge
Aspidoscopulia :

Tat ick KR, M LL 2, Pisera A%, Ehrlich H¢

‘Russian Academy of Sciences, Russia; *Moscow State University, Russia; *Polish Acader
Sciences, Poland; “Dresden University of Techriotogy, Germany

A new representative of the genus Aspidoscopulia, characterized (besides
ic spicules set) by giant sizes, dichopodial-monopadial branching and two typ
symmetry (bilateral ahd metameric=pseudometameric), possesses a specific- 1Y)
growth. Formation of the ¢arina (line of fusion margin-to-margin of the opposité sj
of the expended wall during oscular marginal growth which led to dichotomous:i
tomous branching), well known for many ather hexactinellids belonging to the;o
Hexactinosida ang for other species of the. same genus, is replaced in this: i
species by fusion of the atrial surfaces by their inwardly directed surfaces. Extel
fused surfaces of the walls form the ear-like, flat processes in which the atrial éay
absent {being eliminated between two met and fused walls). The peculiar body.§
of Aspidoscopulia sp.n. is explained by a scheme. .

A new type of deep-water reef constructed by a glass-sponge

Sarostegia oculata Topsent (Porifera: Hexactinelida) from the
ount Error Guyot (NW of the Indian Ocean)

Tabachnick K', Moscaley L', Ehrlich H2
‘Russian Academy of Sciencés, Russia; 2Dresden University of Technology, Germany

A new reef-builder among the hexactinellid sponges, Sarostegia oculata Tops‘sm,
1904, is found in the archive of photos. Unlike known before, huge reef construci,ons
of the hexactinellid spenges (Heterochone-calyx and Aphrocallistes vastus) described
from the shelf of the coast of SW Canada, the newly found constructions are: chh
smalier, being rather small banks. Bésides they are notably deeper, bathyal, SI“U-
ated ata depth of-about 1200 m at slope of the Mount Error’Guyot (NW of the Indian
Ocean), Similar to the former, the newly found banks function as other reefs, when
the dyed bodigs provide substratum for the successful settlement of latvae of same

species and their further growth,
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Identification of sponges (Phylum Porif i i
onge era
selected sites in alin‘l’ Bay, Lian, B;t;?:%gg‘

Tan JP, Zuniega FL, Claveria F
De La Salle University, Republic of Philippines

Sponges in nine sampling sites (Clubhouse 24, Galvez i i
Duenas Ree_f, Layag-layag 3A, Quter Talim 7A, Torso 4A,; SRI?:E;nsnhe/I;.r:;tg:/: ‘m\/’a’\s’
and R.oces) in Talim Bay, Lian, Batangas were collected from May 2-8, 2009; Twen
four dlﬁergpt sponges coliected belong to class Demospongiae. Only 211 were ideniiﬁ
and cla§s‘med into 10 families: Halichondriidae, Clionaidae, Axinellidae, Chondsd)
dae, Ircinidae, Petrosiidae; Microcionidae; Chalinidae, Niphatiidae, and’CaIlyspbp
dae; and 14_ genera: Ciocalypta, Spheciospongia, Axinelia, Phorlolspcngia Sarce
qus, f’etros:g (Strongylophora), Xestospongia, Clathria, Halicloha, Halicloné (Géll
Che_]lmu/a. Niphates, Callyspongia, and Callyspongia (Gladochalina): The sponge:
lec.tlon was dominated by the genus Haliclona obtained from Clubhouse ZAQO
Talim 7A, Tt?rso AA, Rotes marigrove waterway, and Roces. At the species Iev’e ;
Qallyspongla (Cladochalina) safmarensss, Haliclona (Gellius) sigmadocia, Xestospo
gia testudinaria, and Chalinufa nematifera were identified and verified YComp‘alfJ
of the curient survey with Elmido et al. (19953 revealed more divsrsi{y in tefi
genera and species identified. Seven (29%) of the 24 sponges collected in the
_em survey wers of genus Haliclona, of which only Haliciona (Gefiius) sigmadoci ;
identified and verified. None of the 41 sponge species in the collection of Elniido
al. (1_ 995) belonged to the genus Haficlons. Petrosia and Xestospongia were the o
dominant genera in"the sponge collection of Elmido et al, (1995), and both gs
were also ld.entified in the current study. Other less represented glenera in 1985 1h:
!;gv?sgiefen'llkzwise identified in the current survey are Xesfospongia, Clattiria, Petr
anc’i e p: ::;: s( trongyloptiora), Ciccalypta, Callyspongia, Callyspongia (Cladochalina
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A taxonomic inventory of sponges from abyssal depths in the

Norwegian-Greenland-iceland (GIN) Seas

Tangen S*, Rapp HT', Tendal 0S*
“University of Bergen, Norway; 2University.of Gopenhagen, Denmark

The abyssat (>2000 m depth) zones of the GIN Seas (Greenland-, Iceland- and Nor-
wegian Sess) are parts of the Arctic deep-sea regior. While depths of more than 2000
m are found in only a.small partof the Iceland Sea, depths.to more than 4500 m ogcupy
considerable areasin the Greenland- and Norwegian Seas. Depths larger than 2000 m
of the GIN seas have-been investigated by a number of expeditions and ¢ruises during
the last 130 years and in many cases spongeswere reported (Hansen 1885; Lundbeck
1902, 1905, 1910; Hentschel 1929; Koltun 1964; Borojevic & Graat-Kleeton 1965;
Steenstrup and Tendal 1982; Brattegard et &l 1988; Tendal 1989; Barthel & Tendal
1993; Janussen et al 2003; Cardenas et al 2010). Characteristics of the-fauna are a
high:number of endemic species; a generally low diversity as compared to the Atlantic
abyssal fauna, and extrernely high abundance of some species. Our results shaw that
the GIN ‘Seas sponge fauna bears clear similarities to the Arctic Ocean and the north-
western Pacific sponge faunas. It is a general trend in all oceans that as o number
of spedies calcareous sponges (Calcaréa) irihabit mainly the coast and shelf areas,
the siliceous sponges (Demospongiae) dominate the bathyal zone, while the siliceous
sponges and the glass sponges (Hexactinellida) are the equally represented .in the
abyssal zone. I the abyssal zone of the GIN Seas the caléareous sponges are highly
Abundant both of soft and hard subsirates and together with & core group of species
within the Caulophacidae, Theneidae, Cladorhizidae, Hymedesmiidae, and Polymas-
tiidae they répresent a quite uniform widely distributed sponge fauna. The BIODEEP
and H2DEEP cruisés during 2006, 2007, 2008 and 2009 have provided fresh samples
of @ major fraction of the sponge fauna in the afea and-around 40 species have so far
keén identified. Use of ROV provided unigue ecological data'and HD quality video.and
still photos of dominating sponge taxa in the area, including even specifmens less than
1 cmin size.
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Implementation and use of a

on aj enomic DNA bank to screen
genetic diversity of

razilian marine sponges

Tassara Yi, Braga-de-Mello DM, Mello-de-Sousa VA, Lobo-Hajdu G .

Universidade do Estada do Rio de Janeiro, Brazil

‘The most important information of ' spacies is the. one in iis genome. DNA bank:
databases; are a way fo preserve biological diversity. Resources of DNA.bariks
enable scientists to acéess biological samples that are stored in a proper way and
thered in different points of time and space: it will enable not only to study the:pres
state, but also to observe the trends of genetic changes in ecosystems, species:
populations. Thus, DNA banks which enable systematic colléction, preservatig
distribution of samples will play a vital role in ¢énservation genetics studiss of,-bi
versity, taxonomy, and comparative.genomics: However, few efforts have been:m
in the sampling and docurentation of geriomic DNA as & genetic resource. In

there are several DNA banks, mainly of endemic and threatened Brazilian Spi
mostly vertebrates and plants. The main objective of this work was to implemsn
explore the first DNAbank of Brazilian marine sponges and to develop toals forde
tion of genetic variabllity. The bank consists on two types of products: extracts of.c
and purified total genomic DNA. These samples are classified and preserved in:d
freezers or liquid nitrogen. From 394 cell extracts, 203 have “vouchers” stored-in
Museu Nacional / Universidade Federal do Rio de Janeiro (MN/UFRJ} collectio
survey of the amount of cell extracts and their bulks was done, yielding volumes;
1ying between 0.1 and 15.6 ml., from which 375 had thefr pigment content catalogus
The great majority of the yielded DNA samples are of high molecular weight and res
nable concentration. Some are-somewhat degraded because the sponge from wh
they were extracted was preserved for a long time in museum collections; wh

others are more dilute. than desirable. But, some sponge speciés never yield-m
DNA, due to their molecule cormposition (viz. amount of complex polysacchari

The analyzed extracts.comprise 11 of the 15 orders. of Demospongiae. Among
most representative genefa are Aplysina Nardo, 1834 (6 sp., 88 specimens); Armipi
medon Duchassaing & Michelott, 1864 (2 sp., 68 specimens); Cliona Grant, 1826}
specimens of C: celata Grant, 1828); Dragmacidon Hallmann, 1917 (5 mairphotyp
42 specimens of D. reticulatus (Ridiey & Dendy, 1886)); Geodia Lamarck, 1815
sp., 40 specimens); Hymeniacidon Bowerbarik, 1858 {44 specimens. of H. heliop!
Parker, 1910) and Mycale Gray, 1867 (8sp., 64 specimens). Additionally, the ongoi
analysis of the GO!.genelic marker (standard “Folmer” fragment or “Rot” fragme
applied to the DNA bank samples, would allow investigation of populations’ structui
resolution of taxanomic uncertainties, individual identification, and the determinat]
of levels of genetic diversity.

Financial suppairt: GNPy &nid FAPERJ.

344

Porifera LifeDesk: an internet-based tool for collaborative
systematic documentation of species

Thacker R, Bangalore P', Diaz MC? Cope K', Freeman C", Hooper J°,
Collins A*

‘Departmént of Biology, University of Alabama at Birmingham, USA; *Mused Marino de Margarita,
Venezuela; *Queensiand Museum, Australia; “Smithsonian Institution, USA

Qver 8,300 species of Porifera have been described; however, because thie phylum is
estimated to contain at least 15,000 species, many additional species remain to'be ful-
ty documented and named. As part of the Porifera Tree of Life (PofToL) project; we are
working with the Encyclopedia of Life (EOL; www.eol.org) to develop Porifera LifeDesk
(http://porifera.li orgl), a freely accessible tool for coliabarative documentation
of biodiversity. in our collaboration with the LifeDesk programming team, we serve ag
early users who can providefeedback to improve this resource, By sharing information
more efficiently among sponge systematists, we hope to ccelerate the documenta-
tiofr of sponge. species, including naming and describing species that are: currently
poorly understood. LifeDesk and EOL use the taxonomic classification provided by the
World Porifera Database; both websites can be explored using a classification tree,
Our poster illustrates the methods by which LifeDesk can be used to share informa-
tion. Atthe LifeDesk, users can add web pages for known and unknown sponge spe-
cies using the graphical, tree-based browser. Pages can be added for morphotypes or
variants as well as for entire species. Users can upload images of in situ specimens,
isofated spicules, and histological sections. A variety of text fields are available to
report synoptic descriptions, specles distributions, and life-history traits. Supporting
documentation can be submitied as PDF files. For imagés, text, and files, LifeDesk
provides options.to limit access to registered users or to publish the information to the
entire web. One of the strongest features of LifeDesk is the avallability of commenting
boxes for each category of text and each image. For unpublished (or “draft”) material,
the submitter can create commenting boxes for use by registered users only. These
boxes allow for real-fime discussion of any aspect of sponge biology thet users can
imagine. LifeDesk complemients existing databases (€.g., World Porifera Database,
Sponge Barcoding Database) by providing a forum for taxonomic discussion and de-
scriptiofi of new species. in addition, LifeDesk can be easfly linked to other databases
documenting. sponge bicdiversity. For example, we will link each LifeDesk page to
morphological and molecular-data in the Porifera Tree of Life project database (www,
portol.org). Ultimately, material placed into LifeDesk willi mature into EOL web pages,
yielding a freely accessible and. durable platform for documenting studies of taxonomy,
systematics, and biodiversity. We will be available during the conference to assist in-
dividuals that wish to give LifeDesk a trial run and to provide feedback on how this
resource can be made even mare useful,
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Species composition and zonation of sponges on the “Sch
assive” —sponge grounds on an arctic seamount domin
by hexactinellid sponges

Torkildsen M', Rapp HT’, Schander C?, Tendal 08?2

"University 6f Bergen, Norway: *Univérsity of Copenhagen, Denmark

Seamounts host many of the known mass occurrences of sponges arid because
are often remote, they were until recently undisturbed by human activities. Their:
systems are vulherable and higher fishery pressure has led to negative impa
their sessile fauna. In contrast to' more southern seamounts around the AZGi
West Africa and Portugal, ete., which are being intensively investigated, there are g
few studies: on arctic seamounts {Heinrich et al.. 1992). The Schultz Massiveis’s
ated on the mid ocean ridge in the transition zone between the Norwagian and Gr
land Seas on 73.5°N, and extends from a-depth of 3000 m up to 550 m, The BIODE
and H2DEEP cruises during 2006-2009 have revealed a unique and undisturbed
of hexactinellid sponge ground and have. provided fresh samples of a major f;
of the sponge fauna. Use. of ROV also provided ecological data ang resulted
quality video and still photos of the dominating sponge taxa in the area. The hex;
nellid fauna of the region is only fragmentary investigated but some early report;
vide a sound basis for this study (Hansen 1885; Schuize 1900; Burton 1928; 'Kolt
1964, 1967, Barthel and Tendal 1993). Literature. survey (Klitgaard arid Tendal’2
and recent investigations have shown that going north and into niegative temperat
the Hexactinellida becomée dominating on spongé grounds coritrary to Astrophori
boreal ‘and temperate waters. Our preliminary data suggest that there are abigi
species of Hexactinellida on this particular seamount; dominating in the deepest
the shallowest part. The Calcarea are in general poor in species but are highly al
dant in the deepest part. Different groups of Demospongiae are found over thé el
depth gradient, but they are particularly dominant at intermediate depths where:
dia hentscheli and G. phlegraei form derisé -aggregations. New species and réc
for the Norwegian-and Greenland Seas are reported.
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Larval release and ultrastucture of the egg shell and larva:of

Cliona viridis

Uriz MJ, Mariani,S
Centre d'Estudis Avancats dé Blaries{CEAB-CSIC), Spain

Although sgveral features-on the Cliona viridis reproduction have been reported in a
setof recent publications, whetherthe farva is a parenquimelaor a coelablastla is still
controversial. We collected sponge egg masses attached to-seaweeds at the Blanes
littoral in May and monitered larval hatching though a stereomicroscope. Larvae rg-
leased the eggs within two-hours after collection. Several stages of the process werg
fixed and examined through SEM and TEM. The eggshell is made of a fibrillar mate-
rial clearly differerit from collagen fibrils. Materal cells are enrobed within the flbrillar
material. A monospecific bacterial strain proliferated on and within the fibrillar, mues-
polysaccharide-fike, material and appeared to be iavolved in he eggshell break, which.
may facilitate larval release. The larva is'80-1004m in digmeteér, evenly and completely

ciliated. it shows all the cell characteristics of a typical parenguimella: it is-completély
solid, with a higher cell density than that reported for.other typical parenguimella, Gilia
are-15 pm long and finish.in an entargement. The cells of the pseudostratified external
layer are elongated with an apical zone mostly occupied by the basal cilia apparatus;
and & high amount-of small vesicles, & central zoné with the nuclei, and a basal long
zone full of lipid and yolk inclusions. The inner zone-is full of nucleolated, archeocyté:
like cells filled with high amounts of reserve {yolk and lipid droplets) materials, which:
indicates their larval nature, A-noticeably higher abunidance of yoik compared with that
of the aiready described viviparous parenguimella is to be highlighted, Archeocyte- =
like celis share the larval inner zone with collencytes and densely packed collagen:.:
bundies. Neither bacteria nor zooxanthellae were noticed through TEM within the larva
tissue:
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Geneticsimilarity betweenthe Indo-Pacific giant barrel !
Xestospongia testudinaria (Lamarck, 1815) and the Casr?l:?ng
giant barrel sponge, Xestospongia muta (Schmidt, 1870

Uy ID, Longakit B, Lluisma A
University of the Philippines, Republic-of Philippines

The Garibbean barrel sponge, Xestospongia riuta, and the Indo-Pacific barrel g)
Xestospongia testudinaria, are morphalogically indistinguishable -yet are recog|
as two distinct species, While the ecology and population genetics of the Caribk
barrel sponge are the subject of a number of studies, less Is known of its Indo-
counterpart. In this study, barrel sponges were collected from nerthwestern (Pan
nan).and central (Remblon) Philippines. and identified on the basig of morghology
sequence(of & mitochondrial phylogenetic marker, the (3-M11 partition of th
chromie oxidase subunit 1 (CO1} gene. Sequences of this. marker from fifteen spong
morphclogicauy identified as X. festudinaria’are found to be.at least 99.6% sim|
thiose of X. muta. Of the four haplotypes reported for X. muta, two are identical o
of the four X testudinaria haplotypes: observed so far; in fact, the most commol
muta haplotype in the Caribbean is. also commonly observed in' the -X, testt
specimens Only the presence of a haplotype riot found in X..muia but appears
mon in X. testudinaria hints that these two spatially exclusive species are. at:
different-populations. While these observations may not serve ds definitive basi
recognizing the conspecificity of the two taxa, they at least support this hypothesis
thus highfight the need to further investigate this taxonomit issue.
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Time-dependent spiculogenesis and effect of dissolved
silica and iron on spicules

production in primmorphs of the
demosponge Petrosia ficiformis (Poiret, 1789)

Valisano L, Pozzolini M, Giovine M, Cerrano C

Universita di Genova, Italy

The building of skeletons is considered in Metazoa the most important process forthe

development of body plans, whose architecture is the main mechanical support. Spicu-
logenesis is considered the first step in the morphogenesis of a sponge. The formation
process of spiculés has been clearly detailed in literature from & descriptive point of
view, out the rate of spicule production remains an-important step for the comprehen-
siof of modalities of constiuction of skeletal elements for a sponge. Production of
spicules in primmorphs of the sponge Petrosia ficiformis is here investigated after long
term cultures and by evaluating the influence of different cultures conditions; enrich-
ing sea water medium with silica and iron, alone or cambined, According te previous
reports; both elements resulted to affect the production of spicules. The primmorphs
cultures enrichment with these elements determined a different production of spicular
types: silica affects production of fusiform oxeaes, while iron does on the production of
a'sort of sirongyloxeaes, a spicular type absent in Petrosia. In all conditions however
strongyles are always rare. The addiction of silica generated not only. an increase in
number of spicules, but also thicker and longer respect to' seawater. Results showed
no difference in the short time observations between the addiction of silica and both
silica and iron, but differences arose on the second and third week of ‘observation.
Therefore low concentrations of iron seemed-to have-a fole on spicule formation and
silica deposition, while silica gave confirmation of its influence on the rate of spicule
production. The-variability in types, shape, and size of the spicules produced depend-
ing on variations of physical and chiemical parameters, such as jons concentrations,
confirmed once again important implications for taxonomy.
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Host specificity in sponge-inhabitin
Cirripedia)

g barnacles (Crustdc

Van Syoc R', van Soest R?, Xavier J**, Hooper J*

*California Academy_of Sciences, USA; 2University. of Amsterdam; The Netherlands: 301
Azores, Poriugal; ‘Centre d'Estudis Avangats de Blanes(CEAB-CSIC), Spain; “Queensl
Museum, Australia

The subfamilies Acastinae and Bryozobiinae and the genus Membranobalan
the three gfoups of barnacles {Cirripedia: Crustacea: Archaeobalanidae) with specie:
known to be obligate symbionts of Porifera. Few studies have attempted to:id
both sponge and barnacle- taxa in these relationships. Even iess is known reg;
the species-level specificity of the relationships: Taxonomic data from identified sp
mens sampled-at the Porifera collection of the Queensland Museum:is compile!

sponge:- identifications made from the sponge-inhabiting barnacles in the Cirrip
coflection at the California Academy of Sciences. The combined dataset of barh
taxa-and their sponge hosts is examinad for host specificity for barnacle species
era and subfamily levels. The barnacle species in the subfanily Acastinae live
broad range of Porifera (at least 81 species of Porifera from several different orde
barnacle species in the geneta Membranobataniss and Bryozobia are obligates)
bionts of clionaid and Clathria sp. (Microcionidae) sponges, respectively. Bryozc
was originally belisved to be a symbiont of the calcareous bryozoan .on which i

discoveréd, but the present data show it to be an obligate symbiont of Clathria
growing in or on calcareous substrata. The Acastinze is likely a ‘polyphylétic. grou;
perhaps having evolved symbiosis more than once in different groups of sponges.
bryozobiinage and Membranobalanis aré more specific in their host requirements:;
possible that these two groups evolved more receritly from independent archaeol
anid lineages not directly related to the Acastinae. However, it is interesting to.hi
that although Acastinae are found i Microcionidae, they are not presently known:fy
hosts in Clionaidae. Preliminary phylogenetic analyses of some of the sponge-inhal
ing Cirripedia taxa using DNA sequence data confirm the concordance of bamacle
sponge host taxen relationships. Additional phylogenetic work-and chemical ecol
cal studies of the Porifera hosts have the potential to tell.us more about the'evol

ary ecology and history of these relationships. It is well known that barnadle larvae
chemical signals for settlement, therefore it seems likely that sponge chemistry play;
an important-role in dictating potential host taxa.

A phylogenetic analysis of the genus Rossella (Hexactinellida,

Rossellidae)

Vargas S, Gécke G Janussen D?, Wérheide G’

Ludwig-Maximilians-University Munich, Germany: 2Forschungsinstitut und Naturmuseum
Senckenberg, Germany

The taxonomy of Rossélia is in need of revision. The species content olf the gz:us hgs_
changed dramatically over the years, expanded or contracted depending on etcl;live
ria used by the taxonomic authority consultet}. The genus was regarded e?s a p;-::l:nce
monaphyletic uriit showing a bipolar distribution. _However, recent mlolecu ar e‘:obabl

has suggested that Rosselfa is in fact polyphyletic, ar_xd that Rosse:la Sj |sbp tarcti){:
réstricted to the Southern Oceans, where it shows a 0|rcum-antarcilc an :;u han ¢
distribution. Herein, we provide a molecular phylogenetic assessment of tag g[e);tl\
Rosselia, based on a fragment of -the nuclear ribosorfial large subunit (2 ), I,
We aim to further test the monophyly/polyphylly of lhelgenus that was'pnzwous”g
reported, as well as the proposed gircum-antartic cohesion of the Antarctic Rosse

component.

_AND EVOLUTION
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The Sponge Genetree Server v.2: a phylogenetic pipelin A high-throughput, low-cost Porifera DNA barcading pipeline

an ever current tree Vargas S, Erpenbeck D, Schuster A, Sacher K, Biitiner G, Schatzle S,

Worheide G
Ludwig-Maximilians-University Munich, Germany

Vargas 8, Voigt O, Wérheide G, Erpenbeck D
Ludwig-Maximiiiafis-University Munich, Germany

DNA baicoding provides a simple and standard way to screen sponge collections
for diverse applications such as taxonomy, systematics, biogeography, e_cology. elc.
However, the massive. nuitiber of ‘sponges deposited in museum collections aroynd
the world, and the inhefent difficulties involved in sponge mélecular biolpgy requires
establishing laboratory methods ‘suited for the challenge. Rapjd, effective, reliable,
and: refatively inexpensive laboratory protacols have been published elsgwhere, The
suitability of these protocols remains to be tested for sponge DNA l?arcodmg. Here we
present a quantitative assessment of our barcoding pipeline establlshed at ghe Molec-
ular Geo- & Palagobiology Lab., LMU, Munich for the Sponge Barcoding Project (Yvww.
spongebarcoding.org).- We alsc provide a discussiqn on some probiems and pitfalls
found in spohge barcoding techhiques and prospective ways to solve them.

Molecular phylogenetic studies of the phylum Porifera have -accumulated ovel
years a considerable number of sequences from different markers, both' mité:
drial and nuclear. This massive body of information has been brought togethér:
Sponge Genetree Server, an infliative to provide an. ever up-to-date overview o)
phylogenetic signal of sporige Sequences. Here we present an extension to the Spi
Genetree Server (www.spongegeneirees.org) that allows its complete automatiz;
Our phylogenetic analysis pipeline automatically downloads and filters poriferan
sequences from NCBI's GenBank, alighs the sequences to establishéd rDNA
tural-alignments, and proceeds to infer phylogenetic hypotheses on a. fouting”
The ever up-to-date, sver growing phylogenetic tree that is inferred this way senv
summarize the increasing kiiowledge on sponge molecular systematics and proy
insight into the phylogenetic sighal of popular markers for the study of Porifera:
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Phylogenetic diversity of Antarctic sponges: Insights
prospects

Vargas S', Janussen D? Worheide G*

‘Ludwig-Maximilians-University: Munich, Germany: “Forschungsinstitut und  Natirio
Senckenberg, Germany

Sponges are impartant members of Antarctic benthic marine ecosystems, whers |
sponges provide refuge to other invertebrates, ‘and increase the structural compl
of the benthos. Several species have been described to daté, and sponge spac
richness in Antarctica matches that of tropical communities. Despite their impcirt: )
the phylogenetic relationships of the sponhges occurring in Antarctica remain unkn
Here we present the first results on the molecular systernatics of Antarctic SPONY!
Based on these resuls, we eXplore the phylogenetic relationships of the Antar
sponges and provide insights into the phylogenetic diversity of Porifera in this regi
Finally, we discuss the implications of the new resuits for the future developme
Antarctic sponge systematics, biogeography and molecular ecology.
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Evolution Pattern of Baikal Sponge Fauna since Late Miocene

Veynberg E

Insitute:of Geology, Germany and Limnological Iristitute of the Siberian Branch-of the Academy
of Science, Russia

Baikalian endemic sponge fauna of Lubomirskiidae family is. one of the unusual repre-
sentatives of the ancient baikalian fauna. In spiteof all the research efforts, many ques-
tions on the evolution of baikalian sponge are still to be answered. The most ancient
spicyles of Lubomirskiidae were found by G.G. Martinson in early Tertiary sediments
of South Baikal terrigenous.deposit in Tunka region (Martinson, 1938, 1848). The age
of these sediments is probably Oligocene (36 -24 Ma). The modern molecular inves-
tigations estimate relative adolescence of Baikalian endemic Lubomirskiidae family,
approximately 1,3~3,8 Ma. (Itskovich et. al., 1999, 2005). Thus, cerlain contradictory
data originating from paleontological and molecular investigations are available. The
taikalian sponges fossilized in sediments in the form of isolated:skeleton needies, i.e.
spicules, that have been weli preserved for millions of years. The progress in the mod-
ern mathods of drilling enables us'tc ‘obtain balkalian bottom sediment samples aged
& few millions years. According to our study (Weinberg, 2001; Weinberg et. al., 2003)
of these sediments, atmost all recent species of baikalian sponge from Lubomirskiidae
family had existed in Late Pliocene, 3.2 Ma ago. However, the'sponge fauna in Late
Pliocene (3.2 - 2.8 Ma) was by far richer than the recent one. Additional to the spicules
of nearly alt recent sponges, 24 spicules types of “extinct species”, which have no
analogues with recent ohes, Have been found. During the glacial period (2.8 - 2.5 Ma),
which was accompanied by changes in tectonic conditions of Lake Baikal, dramatic
and irreversible transformations took place in both families (Spongillidae-and Lubomi-
rskiidae). The majority of the “extinct species” disappeared. Later, the gomposition of
the sponge fauna became closer to that of the present day; but it never reached the
abundance that preceded the climate cooling. To summarize, according to our recon-
struction of fossil sponge fauna development; the recent spangs fauna of Lake Baikal
can be regarded as the impaverished fauna. of the Late Pliocene. The well formed
spicules from certain species of the Lubomirskiidae family (Rezinkovia arbuscufa,
Baikalospongia fungiformis, Swartschewskia papyracea, and Lubomirskia incrustans)
were also found in Late Miocene sediments (8, 50 — 4, 75 Ma 10 Ma ago) (Weinberg et
al., 2004). According to our prefiminary investigation of the species:compoesition in the
sediment of this period (6, 50 - 4, 75 Ma and 10 Ma), sponge fauna of Late Miocene
is poorer compared to the sponge fauna in Late Pliocene.
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Porifera of Project MABIREH: new species and recor . Evaluation and monitoring of the sponge community health
Acarnidae from King George Island, Antarctica . condition in Carrie Bow Reef, Belize

Vieira W', Hajdu E?, Lopes D?, Cardenas C?*, Newcombe E2, Campo: % Villamizar EY, Diaz C? Riitzier K, Thacker R?, Gochfeld D% Olson J°

P— . . .

3g_nlve'rsldad‘e Fe‘derai do Rlo de Janeirs, Brazil;, >Centro de Estudios dal Cuaternari ‘Universidad Central de Venezuela, Venézuela; *Museo Mario de Margarita, Venezuela,

ictoria, University of Wellington, New Zeelandv; *Universidade Fedéral do Rio devi 3Smithsonian Institution, USA: * University of Alabama-at Birmingham, USA:- *University of
Brazil Mississippi, USA FUniversity of Alabama, USA

21083?2021%0)7/12(??2 IeF;\i(mzﬂg afustral summers following thereafter (2008/2009. Sporges and corals represent the sessile benthic organisms of highest biomass and
in King George Islgnd by Pro?e;pl\?ll;\gBelsREvlir(el\/lc;r]ilﬁstzdtby ?_reggmg and scuba-d abundance on Caribbear reefs. The Belize reef system is the second largest reef bar-
to Environmental Helerogenaity ai Admiralty Bay pa aGr‘;fr é"l‘i'l‘;er;‘ty '?1 Rel rier in the world (250 km), extending from southern Mexico to northem Hondures. The
areas). In the materiafs coilected by Project MABI'REHQ twelvg nd, and adj; main goal of this study was to@valuate the health status of sponge communities on

! € Wers sponges b the barrier-reef section near Carrie Bow Cay, Belize. There we distinguished four struc-

ing to Acarnidae - fophon unicorne Topsent, 1907, lophon sp.nove 1-2
ciella annectens. This material 'is briefly described hgre' IoShunVAunjcoyr:g?MNR tural zones: the inner and outer reef, arid for each of these, the ridgé and slope zones.

11051,11072, 11102, 11105 and, 11126) was found in Admiralty Bay and Maxwal} Observations were made each summer from 2007 to 2009, using two miethodologies:
coliected between depths of 10 and 61 meters. Megaescleres are styles (358.9:5. permanent quadrats and timed transect swims. Abundance and area coverage was
%3.1-18.5 um) and tylote (174.4-307:8 x 3.1-15 pm). As microscleres, the specime estimated along transect bands and quadrats at sach reef zone, The reef bottom is
has orily palmate anisochelae (12.5-22.5 ym). This spedies has been reporied:i dominated by algae (47.3%), followed by dead coral with algae (19.4%). Live coral rep-
:gzrat:lr%v\:;tef; and v:gtl:jo;n bipecilla. These microscleres, when present are 7+ resent 6:6% and sponges 1.9%. A total of 55 Sponge species were-found, not including
th,; and we e1 rel\ﬁ%r\f] _r1o1r?051pe1c1imens callected between 80 and 130 m ert encrusting cryptic forms; therefore, the count is an underestimate of the real richness
P p- nov. 1 (| st » 11128 and; 11130) was also found in Admiralty of this reef. We found the following refative abundance of sponge species near Carrie
and Maxwell Bay, between 5 and 61.m depth. Spicules are styles (180-461.7 X Bow. On the | idge, S i tzleri the dominant ies (15.38%), fol-
27.5 pm), tyfotes (215,5-307.8 x 1:3-10.3 um), paimate anisochelae (15-22.5 um ow. On the inner ridge, Scopa ina ruetzlerl was the ummaon species ( 5:38° o). of
bipocilla (4.8-12:5 ym). The species approaches more closely 1 ter.rano-vaz s lowed by Niphates digitals (&15%?, Alolachroia-crassa (6.1_5 %), and Aplysina fistularis
timidum, but differs in many respects related to spicules’ categoriés and their dim 156]1 5%2; cgn tge slope of the z?geergr;j?e. tge;ion?inant specxesiw?; ';‘é;rissa (‘1'19'8506)‘
ollowed by Svenzea zeai .69%) and Xestospongia muta (8.16%); on the outer

sions. lophon sp. nov. 2 (MNRJ 11134) was found only on Maxwell Bay i
10 mefors, Its Spicules are styies (348.8.461.7 x 55100 ey tylmej(yzg‘sf‘;g‘“ tidge, N. erecta (10.95%), N. digitalis (10%), and Aplysina archeri (7.62%) prevailed.

5.1-12.3 pym), and bipocilla (15-20 pin). lophoi ‘sp. fov: 2 approaches. lophon. fa The total prevalence of sponge syndromes/diseases (estimated from approximately
fodigitatus, but besides the absence of anisochélae, here reported for the first time 500 specimens) was:similar between inner and outer reef and, overall, relatively low.
the genus, it can be distinguished by several additional spicular traits. Assignment ranging from 0.01% on the inner. slope 0 0.1%.on the outer slope. Species affected
;\Illﬂsxi?l?ne:gi;%v llfpho_? Walsd ?ade after a thorough revision of likely Microcionine al were Calfyspongia plicifera, N. digitalis, Geodia neptuni, X. muta, Ircinia campana, I:
anyd Nyl ;h';'b;?giexz-s N:tably, Atcarr?ldae‘ Goelosphaeridas, Hymedesi felix, i. strobiling,-A. fistularis, Aplysina cauliformis, and N. erecta. Of these species; N.
th Kabi - P o ppears to have quite comparable microscleres digitaiis, C. plicifera, A. fistufaris, and /. campana have not been reported previously

he remarkable similarity to the.spicule complerent of /. flabellodigitatus led us to i i jcit igitali i
sider the present material more likely a new spadies of fophon. Megaciels : with syndromes orfjlseases. C. plicifera and N, digitalis showgd_ the-most ev_ldent aqd
(MNRJs 11061 and 110598) has siyles. (379.6.718.2 x 1ohae s prg) Oiei:?;&ce particular patholagical syraptoms. Both syndromes appear similar by shawing a thin
x 10-20 prm), tylotes (200-455 x 4-10. ym), toxas (62.5-700 x 1-6.5 p}n) and paim red !me separating necrotic _and hgalthy tissue of the affected sponge, apd by the ca-
isochelae (12.5-17.5 pm). The specimens were collected at 20 m dep’th in Maxwi pability of advancing in muitiple directions. Tissue samples of both species are being
Bay. The genus is reported for the first time in the Antarctic. The Argentinean holoty examined by slectron microscopy. Studies Under way ift Los Roques, Venezuala, fiave
was:studied with SEM for detailed morpholegic comparison with the-Antarctic mate shown that the same species are affected. It is possible that, as with coral diseases,
als: We concluded that both are conspecific, albeit a series of smaller differences. Ti closely related sponge species can be subject to syndromes/diseases in many reefs
holotype h?s true styles instead of subtylostyles, its éctosomal strongyles have mii of Caribbean.  ~
smaller spines, and its foxas approach more a V-shape and' their terminations.a
t;Jun}, nearly club:shaped, as.opposed to acerate. This record strengthens the faunj
tic fink between shaliow Antarctic sponges and those in the deep continental slope.
southeastern South America.
Support: CNPq, FAPERJ; PROANTAR
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First fossil sponge from Antarctica and its
palaeobiogeographical significance

Vodrazka R', Crame A2

'Czech Geological Survey, Czech Republic; 2British Antarctic Survey, United Kingdom

Hexactinellid sponge Laocoetis sp. from the mid-Cretaceous (i.e. Albian — Cenoma-
nian) of James Ross Island is the first record of a fossil sponge from Antarctica. Given
the importance of sponges in the modern Antarctic benthic fauna it is somewhat sur-
prising to find that they have such a poor fossil record in Antarctica. Thus the descrip-
tion of fossil specimens from Antarctica, even though they are incomplete and rather
poorly preserved, has assumed some importance, and this is particularly so as they
can be assigned to a modern genus, that is restricted in its occurrence at the present
day to just Madagascar'. In this study we described Laocoetis sp. and briefly assessed
both its palaeoenvironmental and palaeobiogeographical significance. The specimens
of genus Laocoetis forming the subject of this study were collected from the extensive
Lower — Upper Cretaceous sedimentary sequence exposed on the western and north-
western margins of James Ross Island, Antarctica. It comprises part of a regressive
mega-sequence of volcanic arc-related clastic and volcaniclastic marine rocks. All the
studied material comes from a series of localities within the Whisky Bay Formation
of James Ross Island. The stratigraphical age-range of Laocoetis sp. within this unit
cannot at present be resolved to any narrower than Late Albian — Late Cenomanian.
Generally, all of the Upper Cretaceous deposits with Laocoetis (central and westermn
Europe, Russia, Australia) are interpreted to be littoral to sublittoral settings with no
indication of sedimentation above normal wave base. Likewise, there are no obvious
records of shallow-water settings in Cenozoic Laocoetis-yielding localities (southern
Europe, northern Africa). Taking into account the bathymetric distribution of various
Upper Cretaceous to Recent Laocoetis species and the character of the accompany-
ing fauna of Whisky Bay Formation itis suggested that studied Laocoetis sp. inhabited
water depths in the range of 100-400 m. It is clear that the sponge genus Laocostis
has retracted substantially in its distribution from the Late Cretaceous to the present
day. The precise timing of this retraction is still unknown but this would appear to be
another example of a formerly widespread Late Mesozoic — Cenozoic marine inverte-
brate genus that has gradually retracted through the Cenozoic to a very limited modern
distribution in low-latitude regions®. From a variety of Late Cretaceous mid- to high-
latitude occurrences, Laocoetis has retracted to just the Madagascar region of the
Indian Ocean at the present day. R.V. work was done under the financial support of
Ministry of Environment of the Czech Republic, project no. VaV SPIl 1a9/23/07. J.A.C.
would like to acknowledge financial support from NERC Antarctic Funding Initiative
grant GR3/AF12/38.

*Tabachnick, Lévi 1997. Zoosystema, 19, 7-14; Vermeij 1978. Harvard, London, 332 pp.

The imperative need to include DNA phylogenies to revise the
taxonomy of class Calcarea (Porifera)

Voigt O, Wiilfing E, Wérheide G

Ludwig-Maximilians-University Munich, Germany

For certain metazoan taxa, establishing a robust phylogenetic classification can be
a challenging task. Especially non-bilaterian metazoans such as sponges often lack
informative morphological characters due to their simple organizalion.' Calcareous
sponges (Phylum Porifera, Class Calcarea) are an extreme example of this challenge.
Despite numerous efforts to establish a well-supported phylogenetic sy§tem, the cur-
rently accepted classification is based on debatable hypotheses regarding the e_volu-
tion of certain morphological characters. Several of these hypotheses were questioned
by results of previous DNA analyses. By extending the currently available data, we now
provide new and previously unconsidered hypotheses about the evolution of Calcarea.
According to our results, the taxonomy of Calcarea is in desperate need of a thorough
revision that cannot be achieved by considering morphology alone. We suggest that
DNA data analyses with the largest possible taxon sampling should be incluqed in ev-
ery taxonomic study of calcareous sponges and in descriptions of new species.

TAXONOMY
AND FAUNISTICS
PHYLOGENY
AND EVOLUTION
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First mitochondrial ph{logeography of Calcarea: A case st
from Leucetta chagosensis :

Voigt O, Eichmann V, Wérheide G

Ludwig-Maximilians-University Munich, Germany.

Many phylogeographic studies prefer mitochondrial (mt) DNA markers to nucléar
markers for several reasons. For example, in most animals. mt DNA evoives

faster than nuclear DNA, thersfore mt matkers provide a better resolution to trai
more recent evolutionary events. More importantly, in contrast to nc DNA markel
which at least occur as two allelic copies-in an individual, mt DNA s generally |
herited maternally. Therefore, mt haplotypes represent individuals, which, simplif
interpretation of the data, e.g:, haplotype networks. So far, however, no mt marker.
available for calcareous sponges. Because of this, the phylogeography of Lei
chagosensis (Calcinea, Leucettidae) has been intensively studied by the analyses,
nuclear rtONA data (ITS-region and 28S rDNA) and nuclear introns (ATPSb-ill)
we present the first phylogeographic study of L. chagosensis using a mt DNA miaf
and compare the performance of the new mt DNA marker to the pravious né
based studies.
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Evolution of non-coding repetitive elements in mt genomes of
the genus Vaceletia

Voigt O, Worheide G
Luidwig-Maximilians-University Munich, Germany

Most animal mitochondrial (mt) genomes are densely organizefi and contairtonly small
regions. of non-coding DNA. In contrast to this typical situation, severa_l sponge mt
genomes -like the ories from genus: Vaceletia- posses larger non-codm‘g regions,
while other, closely related sponges lack non-coding regions. In Vaceletia, the non-
coding.regions contain repetitive elements, Although Vaceletia C(ypta (vacelet, 1977)
is the only recognized species of its, genus, DNA analyses and different gr_owth forms
suggest that Vaceletia consists of several species, Therefore, !he genus is an egce_IA
larit model syster to study-the origin-and-evolution of non-coding repetitive motifs in

mitochondrial genormes.
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Growth and cadmium stress in a cultivable species of Haliclona

Wanick R, Maia G?, Vilanova E?, Vieira R?, Martins A?, da Silveira LF?, Sante|
R!, Coutinho C2

"Universidade Federal Fluminense, Brazil; 2Univérsidade Federal da Rio’ dé Janeiro, Bra

The identification of sponge:species suitable for ex sif-cultivation is essential for bas]
researches on biomass production and biomonitoring. The first goal of this wark was
identify an ex situ cultivable sponge: The sponge species tested were! Desmapsain
anchorata, Amphimedon viridis, Aplysina fulva, Hymeniacidon heliophila, and Halig
na‘sp. Among these species, only Haliclona sp. showed an.expressive Jong term el
wih (about 17 months). The taxonomy. of Haficlonsa.sp. was achieved by morphologi
and molecufar (cytochrore C) methods. Biotic and abiotic parameters-of the grow]
tank were measured in order to characterize the aquatium erivironment. Water ie
perature, salinity.. pH, chlorophyll, Pheophytin, MOD, N, P; Fe, dhd Si were measiir:
weekly during the last 3 months. Macroalgaés and macroscopic invertebrates wel
identified and quantified. These results indicated an -eutrophic environment with
dgngerous accumulation of taxic.components. Since Haficlona sp. has proved tobé
Sty cultivable, the second goal was to use itih a cadmium in vitro exposure experime
to assess the metal stress under histological and proteomic aspects. The cadmium e
posure was made incubating healed fragments of Haliclona sp. for different periods {{
17, 41, 137 and 326 hours) in a contrel tank and in'a tank supplemerited with 0.5 Mg
of Cd+2. The cadmium accumulation, detected by ICP-OES, was 0,007 ppb (17hs
0,0?0 ppb (41 hs), 0,016 ppb. (137-hs); and 0,018 ppb (326 hs). Structures at hisk
logical level were compared in order to ‘assess the morphological effect of cadmiu
stress. The proteins from each fragment were extracted for proteomic characterizatio
Mgtallothiunein like-protein (25 kDa) was detected by SDS-PAGE using a thio) et
cific fluorescent reagent, after 328 hs incubation. The 2D-PAGE was used to ideriti
and assess changes in expressed cadmium siress proteins. A down expression wa
cbserved in three proteins ranging between 14.4 to 25 kDa. A et of proteins rangin
betyveen 14.4 to 45 kDa were over-expressed, however, two 25 kDa proteins showe:
a higher induction. These results showed that Haliclona sp. is a suitable species fol

situ cultivation and can be used to address Cd stress in in vifro biomonitoring experi
ments, Fuither investigations-evaluating other stress conditions must be perfcrmed‘
confirm if these Cd induced proteins are general stress indicators for sponges.
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Rising sea temperatures: implications for the sponge
holobiont

Webster N*, Whalan S*

‘Australian Insitule of Marine Science, Australia; *James Cook University, Australia

This reséarch investigated the thermal tolerance of marine sponges by assessing the
impact of elevated seawater temperature.on both the sponge and its symbiotic micro-
bial community (holobiont) for bothlarval and adult stages. Adult Rhopaloeides odora-
bile sponges were exposed to temperatures ranging between 27-33°C and larval R.
odorabile to temperatures between 27-36°C. No effect of temiperature was observed in
agult sponges between 27-31°C. However, sponges exposed to 33°C exhibited minor
surface necrosis after 24 h and major tissue necrosis (50 ~70%) after 3 d. in contrast,
larvae showed remarkable thermal tolerances, surviving and metamorphosing in tem-
peratures up to 38 °C, but were not functicnal at 40 °C. While larvae can metamor-
phose in as litlle as 6 hours &t ambient ternperature (27°C) this reduced to 2 hours at
elevated temperatures (32-36 °C). Né differences i bacterial community composition
were detected in adult sponges between 27-31°C. However, adults exposed i0.33°C
exhibited a complete loss of the primary cultivated symbiont within 24 h. Furthermore,
DGGE and 16S rRNA gene sequence analysis-detected a dramatic shift in the bacteri-
al population inadults between 31 and 33°C. Sponges exposed to 27-31°C hosted mi-
crobes with highest homology o known sponge symbionts. whereas sponges exposed
to 33°C were dominated by miérobes having sequence similarity to coral pathagens.
The. microbial cormmunity in larval R. odérabile are less affected by elevated tempera-
ture, with DGGE ‘showing completely conserved symbiotic populations in larvae at all
temperatures up to 34°C, After 24 h at 36°C there was a loss of some symbionts and
the arrival of alien microbial species. The. breakdown of symbioses and stress in the
adult sponge. eccurred at temperatures - identical to those reported for coral bleach-
ing, indicating that adult sponges may be similarly threatened by climate change. In
contrast, larvae were able to survive and metamorphose in temperatures up to 38°C
(albeit at lower levels than at ambient temperatures) and had a highly conserved sym-
biont population at.temperaturés up to 34°C. Larvae are positively phototactic, their
upward migration. at release placing them in the upper water column before their returmn
t0 the benthos to settle. This behaviour places them in the warmest part of the water
column where they presumably require thermal protection, Overall. this indicates that
the larval life history stage may be less sensitive to the elevations in seawater tem-
perature that are predicted with changing climatic conditions.
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Great Barrier Reef sponges: symbiont variability between
within different host species =

Webster N', Luter H', Battershill C', Whalan S
*Australian Institute of Mavine Science, Australia; ZJames Cook University, Australia: ,'

Marmg sponges are recognised for their often diverse and abundant communitié:
associated microorganisms. These microbes can comprise: up to 40% of sponge v
ume and often serve important functions for the host including ammenia remova
supply of fixed carbon and the production of secondary metabalites for use as chem
cal defences. Twenty bacterial phyla have now been documented. from sponges’
many of the associated microbes appear to be truly sponge-specific. Crucial to Imp‘
ing our upderstanding of sponge-microbe symbiesis is an accurate picture of microbi;
cgmmunlty composition and the variability that occurs within and between sponge’s

c:es.‘We surveyed three replicate samples from {4 different Great Barrier Reef spong|
species to assess the microbial: community composition and determine the stabi

thg ml{:roblal associations. All sponges contained a consérved microbial popuilai
thh_ Cinachyra sp., Cymbastella sp., dnd Phylfospongia sp. having identical microl
profiles in‘all replicate specimiens. There was some overlap of the microbial commiun
lie§ within Luffarfelia variabilis, Haliclona sp., Paramyxilia sp., Ircinia sp., Coslota
eria singaporense, Hamjgera sp. and Xestospongia testudinaria, Phakelia flabelia
and Carleriospongia foliascens contained a slightly different microbial comm unity:fr
these other species as did Xestospongia exigua ‘and Cinachyra sp. which showe
high degree of similarity to each other. The spenges Coscirioderma maithewrsi, Phylf
s.pongia sp.-and Cymbasteia sp. hosted microbial communities that were clel’:xrly i
finct from all Gther sponge species. These results. highlight the strong influence on f
Host sponge-on the composition of the microbial community and confirm the stab
of these microbial associations in different individuals of the same:sponge specie’s;
sponges maintained populations of heterotrophic bacteria with sequience similari
previously described sponge symbionts. In‘addition, Xestospongia exigua, Cinachy
0. Luffariella variabilis, and Hamigera sp. all maintained a stable association

various archaeal species and Xestospongia testudinaria, Carteriospongia foliascel
and Goelocarieria singaporense hosted phototrophic. microbial populations:
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Taxonomy and biogeography of the shallow marine sponge
fauna of Fgeru: ¥he ESPER Project

Willenz P*, Hooker Y?, Hajdu E* Desqueyroux R*
*Royal Belgian Institute of Natural Sciences, Balgium, 2niversidad Peruana Cayetane Heredia,
Peru; *Museu. Nacional-of the Federal University of Rio.de Janeiro, Brazil; *Muséum d'histoire
naturelle de Genéve, Switzerland

Porifera are well known for the effectiveness of their specialized diet on bacteria and
sitilarly sized organic particles and have thus heen connected to ecosysterm health at
several occasions. Sponges comprise today the fichest natural source of new chemical
structuras, most of which presenit varied biological activities, and are currently under
pharmaceutical screening for new drug. leads against several human diseases. Until
2003, the south-east Pacific had one of the least studied sponge faunas in the world,
and the little that was known about the species composition:and geographic: distribu-
tion of Peruvian marine sponges markedly contrasts to their recognized importance,
bothas keéystone coenosesat-several marine communities at nearly every latitude, as
well as potential sources of economical revenue. tn 2007, in the frame of the Global
Taxoriomy Initiative, the RBINSc has launched a cooperation project with the UPCH
to inventory the diversity of sponges along the entire coast of Peru. Our scientific part:
ners are the MNRJ and MENG. Before our investigation, only 26 species.were known,
a large majority of which were deep sea Hexagtinellids collected at the end of the 19th
Century. Our three expeditions along the Peiuvian coast, in 2007, 2008 and 2009,
revedled a great variability of the spenge fauna from Tacna to Tumbes, with a larger
diversity and abundance in the most-northern zone (sub tropieal). Our field work in
97 localities lsads to the first reference sponge collection of the Peruvian coast which
contains at present fiearly 850 samples, all shared, deposited and curated in 4 differ-
ent institutions (Peru, Belgium, Switzeriand, and Brazil). Although identifications and
descriptions are far from being completed, we estimate to have collected around 100
different species, among which several are new to science, Since the ESPER Project
was initiated in 2007, 13 Peruvian students in Bielogy were trained in field work to cal-
tect sponges; 4 of themworking under the supervision of the focal partner of the project
are presently-developing their master theses (2 in taxonomy, 1 in genetics, and 1 in
biochiemistry). During this project, the Peruvian partner has had the opportunity-to be
{rained on sponge taxonomy; collection managerrient, including:long term preservation
methods and database management at the Royal Belgian Institute of Natural Sci-
ences. A.database including access to underwater pictures, maps, and micrographs
has been developed to handle the sponge reference collection and a field guide-of the
commionest Peruvian sponges will also be an ouicome of this project, filling a gap in
the knowledge of the biodiversity of the South American marine fauna.
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In situ hybridization: a proposed method to ensure accural
gene expression

Windsor P, de Lanna E'?, Leys S'

"University of Alberta, Canada; *Universidade Federal do Rio de Janeiro, Brazil

Evo-Devo studies in sponges have become more common In the last decad e, but g&:
isolation and localization in sponge tissues remains difficult, This is particularly
case in species where cDNA fibraries and genome projects are still not available. Hel
we propese an improved methadological approzch to isolate genes and determing
their localization in sponges. To find genes involved in development we have take:
degenerate PCR approach using nested degenerate primers.on cDNA from a mixt
of sponge stages. Following cloning and sequencing, 5 and 3’ ends of isolated-fr
ments are found using RACE PCR techniques. Knowledgs of the full mRNA seq
aliows trustworthy phylogenetic analyses and longer templates for in sitis hybridizati
(ISH) probe synthesis. Expression of genes in sponges is the ultimate goal of sp
avo-devo research, and yet difficulty remains in both generating believable eXprassi
patterns and Interpreting them. We suggest.a quick and straightforward PCR-bas
system for makirig ISH probes whereby the template is acquired with specific primel
and a T7-promoter site is added to the 5-end of the-reverse primer. Probes of 800
1000 bp are preferabile; longer probes are more specific and give stronger signal ev
after high stringency washes. Simpie synthesis of a riboprobe is accomplished usinig
commercially available RNA DIG Labeling kit. Probe quaritity and quality is verified by
absorbance at 260/280, and dot blots using known standards. Given the uniformity’
tissues in sponges, use of an appropriate control is alsc essential, For demosponge:
silicatein homologs.are an exceflent control since they are only expressed in s
rocytes and their precursor cslis. Other commonly used controls (e.g., actih and biet:
tubulin) should be expressed in the whole tissue and match what one might expe:
of pure background staining. We found that the use.of 1% trigthanclamine sufficignt
reduces background., although it may affect tissue structure. This approach has g
consistent results in-our lab and can be applied for different systems in the fulure, i
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Global change and bioerosion — preliminary results

Wisshak M?, Schénberg C?, Form A%, Freiwald A*

fversité i 4 i iversity of Western
"Universitat Erangen-Nirberg, Germany, “Oceans- Instifite al The Universi
Australia, Australia, *Universitat Erangen-Nirnberg, Germany; YIFM-GEOMAR, Germary

In the recent discussion how biotic systems may react to raised CO2 gnd tempgre_\—
tures in the marine realm; we presently study the role of the most effective endelithic
bioeroders — the boring sponges. Several hypotheses predict an inc‘rease of sponge-
driven bioerosion -along with weakening of the calcification poientx.a)‘of thelr h0§ts.
Chemical etching of sponges is thought to be enhanced by ocean acndlﬁcat;on.‘ U;_mg
anintegrated approach we aim to explain interaction effects of global ocean gcmd:ﬂc&
tion and climate change with the main focus on how altered_ CO2 coneentrations and
raised temperatures may influence bioerosion rates. Expenment; are condu_cted on
bioeroding sponges as model organisms, because they havg unique propeities aflo-
wing simultaneous evaluation of different parameters: Symbiotic bxgerodmg sponges
such as Cliona origntalis Thiele, 1900 are likely fo be affecteq py ofxmate.change and
can be compared to both symbiotic reef builders and asymbiotic psoerpdfn_g spanges
suth as Cliona celata Grant, 1826. By using field sites In-two marine environments'in
different climates {Helgotand Island in the cold-temperate North §ea and.Great Ear{n-
er Reef in the tropical Pacific), results will provide a large-scale impression of spatial
variation. At the time of the conférence; preliminary data will be avarlgble from Helgo-
land, and the first half of the field studies on the Great Barrier Reef va b§ completed.
Ultimately, data will convey critical insights into global trends of biologically caused
decaicification.
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Molecular systematics and biogeography and biodiscovery'
Dysidea fragilis

Wolff CWW, McCormack GP

National University of Ireland, lreland

Keratose maring:sponges are a group notoriously difficult to classify. Dysidea fragi
has been recorded as a relative common and-cosmopolitan species within this grol]
Due to the existing ambiguitigs in morphology-based classical systematics and
going difficulties inthe more recent field of chemotaxonomy, the focus of this stidy
on applying molecular methads to investigate phylogenetic relationships of this gro
of sponges alongside investigations of their morphology and chémistry, Initial phylog
netic analyses of 285 rRNA gene sequences have indicated the possible preserice
cryptic species and further work on additional gene loci is being undertaken to conf
this observation. Few studies have been cartied out at the population level in sponge
thus investigating micro-evolutionary processes in this group will contribute great
our-growing understanding of sponge. evolution. A number of Dysidea fragifis bicp
from locations along Ireland’s coast.and abroad, alang with a smaller number of.oth
keratose speties have been collected for population genetic work. The ribosoma
tergehic regions (ITS1:and ITS2); commonly used in population genetics appeart
problematic for use with Dysidea fragilis. The high levels of intragenomic polymorp
ms in sequenced clones hinder distinction between individuals, directing the fodi -
the establishment of microsatellite: analysis for this species. The population strugtti
of this species.along the Irish west coast will be presented. .
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A new bioeroding sponge associated to Northeast Atlantic
cold-water corals: Alectona tendali sp. nov. (Porifera,
Alectonidae)

Xavier J'?, Otto E3, Van Soest R?

‘CIBIO-Azores, University of the AZores; Portugal; ZCentre o' Estudis Avangats de Blanes (CEAB-
CSIC), Spain; “Z ical Museum of (ZMA), Thy

Sponges are ar important component of the coldwater coral associated. fauna ‘and
exhibit a remarkable-diversity in these ecosystems. Thie genus Afectona constitutes a
particularly important group of demaspanges with a strang affinity for biogenic substra-
ta. They bore into caicateous substrate and are commonly found associated to both
shallow and deep-sea corals. Alectona millari Carter, 1878 is one of the mostcommon
excavating sponges associated with the main deep-water reef forming species - Loph-
efia pertusa and Madrepora ocufata —on which it creates large endolithic chambers,
Originally described from an area between the North of Seotland and the Faeroes, this
species has been extensively reported throughout the NE Atlantic and Mediterranean.
However, moiphological and molecular examination of specimens collected in several
reefs of the European margin (Rockall Bank, Mingulay, Sula reef and Vaagegrund)
has revealed the existence of two Alectona species. Differences regarding shape and
size of the spicules that constitute the-species’ skeleton, .as well as a clear genetic gap
between them has lead to the description of Alecfona tertdali sp. nov. In this study both
species are described and illustrated.
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On a Hexactinellid sponge ground at the Great Met
seamount {Northeast Atlantic) ;

XavierJ*?, Tojeira I°, Van Soest R*

'CIBIO-Azores, University of the. Azores, Portugal; 2Centre d'Estudis Avangats de BI'
{CEAB-CSIC), Spain; *EMEPC - Task Group for the Extension of the Continental Shelf, Porti
“Zoological Museum of {ZMA), The Netherland. ;

Hexactinellids or glass sponges constitute a predominantly deep-sea- sponge.
typically occurring at bathyal and abyssal depths. Some species seem to form:der
popuiations along the European continental 'shelf but the distribution and exien
these populations remains ill-known and the driving factors behind. théir oce
poorly understood. Here we report an aggregation of the Hexactinellid sponge: £
pogon amadou Thomson, 1878 at approximately 2700 m depth on the: Great.-Mei
Seamount, found irt the course of a survey with the ROV Luso. This is to our.K
edge the southermost record of a hexactinellid ground in the Northeast Atlanti
the first to-be associated fo-a seamount ecosystem. A description of the specie
companied by scanning electron microscopy of its spicules, is provided.
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Change in population densities of the marine sponge,
Oceanapia sagittaria and its implications on impact of coastal
development

Yeemin T', Sangmanee K', Klinthong W', Donsomjit W1, Nuclear P
Sutthacheep M’
ity, Thailand;

R < Uni

University of Technology, Thaflanid

The marine sponge Oc¢eanapia sagittaria is a common niacrobenthic invertebrate. in
coral.communities in the Gulf of Thaitand: This sponge has been found fiving within the
sediment.and showing a specidl adapiation to life embedded in sediment. Population
densittes of O. sagittaria in coral communities of Laem Set,:Samui (sland (a popular
tourist destination) and Taen Island, a small island south of Samui Island, in the Gulf
of Thailand, were studied by using a quadrat method in 1998:and 2010. The sponge
capiturn was found sitting on top of-a long fistule-that was buried in sandy areas and
coral rubble at depths 1 —4 m' of the study sites. The mean population density at Laem
Set in 2010 (2,7 colonies/m?) was much higher than that in 1998 (0.7 colonies/m?).
However the mean population density at Taén Island in 2010 (1.3 colohies/m?) was
slightly higher than that in 1998 {1.1 colonies/m?). Inténsive coastal development in
Samui Island during the: last two decades has resulted in high sedimentation in near-
shore coral regfs. High population density of O. sagittaria in Samui lsland may imply
high sedimentation rates-in caral communities of Samui Isfand.
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THE SPONGE GUIDE: A web-based interactive photographic

Sexual reproduction in Hippospongia communis
: guide to identify Caribbean sponges

Zarrouk S
Zea S', Henkel TP?, Pawlik JR?

'CECIMAR-Universidad Nacional de Cotombia, Colonibia; 2University of North Carolina, USA;
*Murray State University, USA

Institut Natichal des Scierices &t Techriciogies de la Mer, Tunisia:

Hippospongia communis repraductive cycle has been studied over 2 years from:
tober 2005 till November 2007. In total 146 specimens of different sizes (voluriie fi
356 cm® to 16640 cm) were Collected fiom Kerkennah Istands of Tunisia. The sg!
reproduction was studied using histological sections from the samples of the'b
sponges. The sex ratio, the reproductive effort and the reproductive cycle arepr
sented in this work. :

Taxonomical identification of sponges is usually difficult and restricted ta experts, ham-
pering their broader inclusion in ecological and other studies. Tlustrated catalogs are
importarit tools for scientists as well as for interested laymen to become farmiliar with
the most common and important groups of marine organisms; but they are costly,
which can limit both the scope and access to the information. With the coming of
digital tools, catalogs may now have great size, can be updated periodically, and can
be made available to all users through the Internet. Taking advantage of the experi-
ence gained in taxonomy of Caribbean sponges, we designed and built.a relational
database to catalogue and display the natural variability of Caribbean reef and lagoon
sponge species through uhderwater photographs. For all spacies, one or mare tissue
fragments were collected for taxonomical identification in the laboratoery from spicules,
skeleton and specialized literature. The working database includes a data entry mod-
ule for each photo with information on sample number, locality, habitat, color, consis-
tency, and shape. The on-line system (www.spongeguide.org). displays for each spe-
cies the available photos, a brief deseription, and taxonomical comments. Species can
be accessed directly from a full taxonomic list {scientific or author names), or indirectly
from & quéry window in which the form, color or conisistency are selected, accessing all
photographs with the combination requested. From-the photographs that best matches
the user query, the-species can be accessed to consult the details. A full taxonomic
refererice list is also given to-allow final identification after consulting the more special-
ized literature. Grosslink with the World Porifera Database (www.marinespecies.org/
porifera/) are also given for each species. The database currently includes 1164 pho-
tos of 182 species-rnorphs, and will continue to be updated periodically. The working
database has a module for inserting microscopic images of the skeleton, which is ex-
pected to be developed in the futlre. We are cuitently working in an off-fine downioad-
able version to be brought to the field where there is-no internet access. During the first
year, the Sponge Guide has been accessed over 10,000 times, from 121 countries,
with visitors spending an average of 5.5 minutes on the site during a visit.
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of proteins related to the immune system
potlution biomarkers using the marine sponge Hymeniaci
heliophila Parker, 1910 as bioindicator species

The utilitg_
i

Zilberberg C'%, Sereno D? Lima G?, Schréder H-C3, Miiller WEG?, Custo:
MR*, L.8bo-Hajdu G* .

"Universidade Federal do Rio de Janeiro, Brazil; 2Universidade do Estado do' Rio de Janei

Brazil; *Johannes Gutenberg Univérsitat, Germany, ‘Universidade de Sao Paulo, Braz;

Now-a-days most marine- environments- havé- suffered some form of anthrapager
impact. Among the most important onés are the discharge of industrial and_ doma
waste that increase eutrophization and hydrocarbons exposure, sometimes leadi
6 the complete modification of a.marine habitat, Therefore, the ménitoring of mari
ecosystems, through the use of sentinel organisms, has been essential to asses
environmental impacts caused by human activities. Currently, the- use’ of biomia]
to predict and, in many cases; to limit the effects of these impacts has been graatl
creasing. Protéins related to the-immune systém can be efficient biomarkers of:s4
due to-pollution, since stress reduces the efficiency of the organism’s immune systel
ieading many fimes. to their death. The objective of this study was to test in-mari
sponges the efficiency of proteins related ta the immune system as possible-bioma
ers of stress associated to the arrival of pollutants. The:activation of the proteing p:
MAPK and the Aliograph Inflammatory Factor (AIF-1) was assessed after the expos
of the marine sponge. Hyméniatidon heliophila to: poliutants; such as high. concenty
tions of Escherichia coli and petroleum derivatives. The exposure to the lipopglys
charlde (LPS) of £. coii for 24 h and .48 h showed different results for p38/MAPK: af
AlF-1. For AlF-1, the activation was significantly higher than controls: only 4 h:af
exposure, with highest values obtained in 24 h. Conversely, the highest activation
p38/MAPK was reached only 48 h after the' exposure. The activation of both protei
as a response o' the-exposure to mator oil for 48 h was not significantly differentifrc
controls. To conclude, proteins related to the immune system in marine sponges'a
efficient biomarkers of stress caused by the prasence of pollutants, However, H; hi
Hophifa may not be a good-bicindicator species, since it might be resistant to the-pri
ence of petroleum derivatives. Additionally, each biomarker has -different activati
times and, thus, it is important to always test their response at various time interv:
after the exposure to pollutants to determine the response profile of each biomarke;
Financlal support: CNPq. BMBF & FAPER
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