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Welcome to Galway

Welcome to Galway

Ba mhaith liom céad mile failte a chur réimh chuig Cathair na Gaillimhe.

Welcome to the 10" World Sponge Conference 2017.

It gives me great pleasure to welcome you to National University Ireland, Galway. This is the first time we
have hosted the sponge conference in Galway and we are delighted to welcome old and new friends to our
beautiful city.

The topics of this conference reflect the main areas in which sponge biology is developing at present, as well
as traditional research categories. While sponge ecology and systematics are continuing to hold sway as the
most popular subject areas we see the use and development of new technologies and applications, for example
exploring sponge natural products and the use of ‘-omic’ technologies. We provide a platform for learning
about future funding opportunities globally and how to go about becoming a part of new initiatives. Finally
we hope to provide opportunities to socialise and network, to connect with old friends and make new ones.

The conference format is plenary session allowing full participation of the exciting programme scheduled.

I wish to thank our conference sponsors SFI, Marine Institute, Failte Ireland, and NUI Galway and our com-
mittee members for their contribution to the event. I hope that you benefit from your participation in the event
and enjoy your visit to Galway.
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Speaker Biographies

Professor James Bell

Associate Professor James Bell is a marine biologist in the School of
Biological Sciences at Victoria University of Wellington in New Zealand, and
is currently the Marine Biology Programme Director. James graduated from
the University of Wales, Bangor in 1998 with a first class honours degree in
marine biology, and gained his PhD in 2001 from University College Cork
in Ireland. James moved to New Zealand to take up a lectureship at Victoria
University in 2006. His research focuses on understanding the functional roles
of sponges in marine systems, the ways in which human impacts influence
these roles and the subsequent ecosystem consequences of declines or
increases in sponge abundance. James has published over 100 peer-reviewed
journal articles and book chapters in leading international journals and has

received funding from many sources to support his research including a recent Royal Society of
New Zealand Marsden grant. James leads a large research group and is currently supervising 12

PhD students, most of whom are working on sponges.

Professor Hermann Erlich

Speaker Biographies

Prof Hermann Ehrlich after the defense of the PhD thesis (1984) served as a
postdoctoral researcher at Max-Bergmann Centre of Biomaterials and Insti-
tute of Materials Science in Dresden, Germany. After successful habilitation in
2011 at Christian-Albrechts University in Kiel he holds a W3 Heisenberg full
professor position at the Institute of Experimental Physics at the TU Bergakad-
emie Freiberg. His research is focused on marine biomaterials, biominerals,
biocomposites and biomimetics. Using biochemical, cellular, molecular, and
analytical approaches, he and his co-workers, for the first time, discovered
and characterized chitin in marine and freshwater sponges as well as novel
hydroxylated collagen in the skeletal formations of glass sponges. During last
ten years, he has published over 80 peer-reviewed articles, ten book chapters,
two monographs and additionally holding four patents. Being the correspond-
ing author, Hermann Ehrlich published his papers in such high impact journals

as Nature Chemistry, Scientific Reports, Chemical Reviews, Advanced Functional Materials, Chemistry of
Materials etc. In recent times, together with members of his team, he published various scientific discoveries
in the field of biological materials and biomimetics.
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Dr. Nicole Boury-Esnault

Nicole Boury Esnault has published 140 articles on areas including Integrative
taxonomy, population dynamics, population genetics, life story, systematics,
phylogeny, ecology, biogeography of Porifera. She is also actively involved in
the Mediterranean and Caribbean fauna for World Porifera Database checking
all primary sources and is editor for Homoscleromorpha, Keratosa, Verongi-
morpha, Polymastiida. She pays particular attention to the precise geographi-
cal location to obtain maps with clear repartition of the species.

Professor Sally Leys

Sally Leys obtained her Bachelor of Science from the University of
British Columbia and PhD from the University of Victoria, British
Columbia in 1996. She carried out three postdoctoral projects: at Mc-
Gill University, Quebec and Barbados; Université Aix Marseille; and
the University of Queensland, Australia. She held a Canada Research
Chair Tier II in evolutionary and developmental biology at the Uni-
versity of Alberta from 2002-2012. She is currently a Professor in
the Department of Biological Sciences at the University of Alberta.
Her group uses a range of molecular, microscopy and physiological
techniques to explore the origin of nerves, coordination, and sensory
systems, using in vitro and in situ studies on sponges. They carry
out fieldwork at the Bamfield Marine Sciences Centre, and as marine
biologists their travel also takes them on yearly research cruises to
study deep-water glass sponge reefs in coastal British Columbia, and
to study sponges in Norway, Panama and the Canadian Arctic.

Speaker Biographies

Professor Ute Hentschel Humeida

Ute Hentschel Humeida obtained her Ph.D. degree in Marine Biology at Scripps
Institution of Oceanography, La Jolla, USA, and performed her postdoctoral
research in Infection Biology both at the University of Santa Barbara, USA,
and the University of Wiirzburg, Germany. In 2008, she became professor for
Chemical Ecology at the University of Wiirzburg, Germany. In 2015, she re-
turned to her academic roots and accepted the professorship for Marine Micro-
biology at the GEOMAR Helmholtz Institution for Ocean Research, Kiel. Her
research interests focus on host-microbe interactions, with special attention on
function, diversity, and biotechnological potential of marine sponges and their
beneficial microbial consortia. A combination of modern molecular biology
techniques, in particular the —omics repertoire, in vivo experimentation, and regular field work is employed
towards this goal. Her laboratory’s efforts are directed at providing a deeper understanding of the high-com-
plexity microbial ecosystems within sponges, and at providing research strategies to a sustainable use of this
natural resource. Ute has published over 150 publications and 3 patents in leading international journals.

Professor Joe Lopez

Since 2007, Dr. Jose V. Lopez, PhD has been a biology Professor at the Guy
Harvey Oceanographic Center, Halmos College of Natural Sciences and
Oceanography, Nova Southeastern University. He earned a Master’s degree
at Florida State University (under National Academy Member J. Herbert Tay-
lor), and his doctorate at George Mason University studying the evolution of
mitochondrial DNA and its transpositions (Numt) in feline nuclear genomes
under Stephen J. O’Brien. Dr Lopez then applied his molecular evolution-
ary training in postdoctoral appointments with Dr. Nancy Knowlton charac-
terizing the Orbicella (formerly Montastraea) annularis coral sibling spe-
cies complex at the Smithsonian Tropical Research Institute in Panama, and
sponge genetics with Dr. Shirley Pomponi at Harbor Branch Oceanographic
Institute. The latter allowed him to use submersible technology to investigate

deep sea sponges and corals. Dr. Lopez’s current research at the Nova Southeastern University’s Guy Harvey

Oceanographic Center, involves diverse projects on marine invertebrate-microbial symbiosis, genomics and
metagenomics of marine habitats, gene expression of marine organisms, and marine microbiology. Dr. Lopez
was on the Porifera Tree of Life team for placing marine sponges on a global Tree of Life (www.PorToL.
org). He also founded and initiated the Global Invertebrate Genomics Alliance - GIGA (http://GIGA-cos.org),
that will apply genome sequencing of non-model invertebrate species. Dr. Lopez is also involved with other
sponge biologists in the global Earth Microbiome Project (www.earthmicrobiome.org) characterizing the di-

versity and abundance of various microbes.
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Dr. Manuel Maldonado

scientific and biotechnological applications.

Professor Joe Pawlik

Joseph Pawlik received his undergraduate degree in 1982 from the University
of Minnesota and his PhD in 1988 from Scripps Institution of Oceanography,
UCSD. After postdoctoral fellowships at Friday Harbor Labs (University of
Washington) and Woods Hole Oceanographic Institution, he joined the faculty
at UNC Wilmington in 1991, where he teaches Invertebrate Zoology and directs
a research program involving undergraduate, MS and PhD students. Dr. Paw-
lik has over 140 scientific publications, mostly in the areas of marine chemi-
cal ecology and the biology of sponges on Caribbean coral reefs. He also en-
joys documenting his research program using underwater videos, which can be
found at the YouTube channel “Pawlik Lab.”

Professor Peter Schupp

Indo-Pacific region).
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Dr. Manuel Maldonado is a senior scientist at the Centre for Advanced Studies
of Blanes (CEAB) in the Spanish National Research Council (CSIC). Over his
career, he has sought to achieve an integrative perspective of the biology and
ecology of sponges, combining studies of taxonomy, experimental and obser-
vational ecology, reproductive and larval biology, functional physiology, and
cell biology. He has funded the Sponge Bio-ecology and Biotechnology (SBB)
Group at the Department of Marine Ecology in the CEAB. His recent interests
focus on the manipulative use of sponge reproduction for experimental and
biotechnological applications, the role of sponge communities in the benthic-
pelagic coupling of marine nutrient cycles, and the use of sponge silica for

Professor Gert Worheide

Professor Dr. Gert Worheide holds the Chair for Palacontology & Geobiol-
ogy at the Ludwig-Maximilians-Universitidt (LMU) Munich and is Director
of the Bavarian State Collections for Paleontology and Geology in Munich
(Germany). Currently he is Vice-Dean Faculty of Geosciences at the LMU.
He received his Dr. rer. nat. in Geobiology in early 1998 at the University
of Gottingen in Germany, to where he returned as a Junior Professor for
Molecular Geobiology in 2002 after a PostDoc at the Queensland Museum
and the University of Queensland in Brisbane (Australia). In 2008 he took
up the Professorship in Munich and since then has bulit up a large research
group focussing on phylogenomics, molecular systematics, DNA barcod-
ing, biomineralization and genomics of non-bilaterian animals, with special
focus on sponges and lately octocorals. In 2013 he co-founded the interna-
tional Masters Program “Geobiology & Paleobiology” at the LMU. Gert

Speaker Biographies

Our research investigates the chemical ecology of marine invertebrates and aims
to understand the ecological function of their secondary metabolites. To gain a
better understanding of the ecological roles of secondary metabolites we are as-
sessing possible antimicrobial, antifouling, allelopathic, defense functions, and
also possible pharmacological activities. One goal is to combine the chemical
ecology research with management-oriented studies to develop new management
techniques and strategies to help preserve and manage ecosystems in temperate
(e.g. Wadden Sea and North Sea) and tropical locations (e.g. Coral reefs in the

has published more than 140 peer-reviewed articles in leading international journals.

Professor Philip Crews

Professor Phillip Crews is Distinguished Research Professor of Chemistry, at
the University of California, Santa Cruz. The enduring focus of his lab is to
expand fundamental knowledge about the novel structures and bioactivity of
marine natural products. Another goal has been to lead and participate in col-
laborative academic-biotech research and educational projects. Phillip has
contributed to over 232 peer-reviewed papers on natural products chemistry.
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General Information
Conference Venue:

The conference will be held on the Main Concourse, Arts-Science Building, NUI Galway. Driving access is
through Newcastle Road entrance. Please see detailed maps included in this book for more information.

Parking on Campus:

Parking permits issued electronically is for the Orbsen Building carpark only. There are a limited number of
Pay & Display spaces on campus (blue lined spaces), delegates must pay between 09.00 and 17.30 if parked in
these spaces. All illegally parked vehicles, including cars not displaying a permit will be clamped.

Included in Conference Registration Fee:

Welcome BBQ, Monday 26 June

Poster Session Reception, Tuesday, 27 June

Poster Session Reception, Wednesday, 28 June

Teas/Coffees, Lunches, Monday — Friday

Note: The conference dinner and the hike to the Burren are optional extras.

Computer Access

Wi-Fi Code
Network User ID Password
NUIGWIFI 987600IT htbps4729
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10th World Sponge Conference, NUI Galway
Conference Programme
Venue: O’Flaherty Theatre, Main Concourse

Sunday, June 25, 2017

18.00 — 19.30 Conference Registration, Main Concourse, NUI Galway
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09.00
09.15
09.30

10.15

10.40

10.55

11.10
11.30

11.45

12.00

12.15

12.30

12.45

12.50

12.55

Monday, June 26, 2017

Conference Registration, Main Concourse
Conference Opening
Welcome by CEO, Marine Institute, Dr Peter Heffernan
KN — 1: Keynote Speaker, Prof. Sally Keys
Sensation and the energetics of sponge filter feeding
Session 1: Evolution

Chair: Prof. Grace McCormack & Prof. Gert Worheide
KN — 2: Keynote Speaker, Prof. Gert Worheide
A Solution to the Conundrum of Non-Bilaterian Relationships?

OS -1: Sponges versus Ctenophora: The Evolution of Epithelial Proteins rmida Zifiiga
Dr Carole Borchiellini

OS -2: Save the best for the last: mRNA editing and multiple linear chromosomes in mitochondria
of calcaronean sponges.

Dr Dennis Lavrov

Coffee Break

OS — 3: Think like a sponge: Examining neural-marker genes in context

Ms Jasmine Mah

OS — 4: Tetractinellida is a hot-spot of Group I Introns: vertical gene transfer, secondary losses and
implications for DNA barcoding

Ms. Astrid Schuster

OS — 5: Evolution and Development of the Skeleton in Selected Marine Haplosclerida

Mr. Jose Maria Aguilar-Camacho

OS - 6: Molecular Diversity of Demosponges in the Indo-Pacific

Dr. Dirk Erpenbeck

OS — 7:The Chondrilla species complex along a N-S gradient in the tropical Western Atlantic: an
integrative approach

Prof. Carla Zilberberg

ST- 2: Diversity analysis of a fossil sponge fauna (Hexactinellida and Demospongiae) from Italy
(Eocene, Lessini Mts)

Dr. Viviana Frisone

ST -1: Foliose fans of the sea: The Phyllospongiinae

Dr. Muhammad Azmi Abdul Wahab

ST- 3: Biodiversity and Biogeography of Tropical Western Atlantic Calcarea (Porifera)

Dr. Fernanda Azevedo
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Lunch
Session 2: Systematics 1
Chair Dr. Nicole Boury Esnault & Dr Christine Morrow
KN — 3: Keynote Speaker, Dr. Nicole Boury Esnault

The Evolution of Sponge Systematics from Aristotle (4th AC) to the 10th Sponge World Con-
ference in Galway (21st BC)

OS — 8: The importance of cytology towards integrative taxonomy of sponges

Prof. Alexander Ereskovsky

OS - 9: Diversity of Deep-Water Lithistids of the Tropical Western Atlantic: Are They Really Iso-
lated survivors.

Prof Andrzej Pisera

OS- 10: Variation between Giant Barrel Sponges Around the Globe

Mr Thomas Swierts

OS -11:Homoscleromorpha diversity revised through an Integrative Systematics

Mr. César Augusto Ruiz Pinzon

OS -12: Current outlook on carnivorous sponge diversity and systematics

Dr. Jon Thomassen Hestetun

OS -13: Nothing in sponge systematics makes sense - except in the light of DNA!

Dr. Christine Morrow

Coffee Break
Session 3: Systematics 2
Chair: Dr. Paco Cardenas & Dr. Dirk Erpenbeck
OS-14: Are We There Yet? Novel Famisa and Genera Revealed Within Verongimorpha While Ex-

panding Geographic And Habitats Explorations
Dr. Maria Cristina Diaz

OS —15: A proposal for the family level classification of Calcinea (Porifera, Calcarea)
Dr. Oliver Voigt

ST- 4: Cinachyrella australiensis (Cater, 1886) in the Indo-West Pacific: An Integrative Approach to
Understanding a complex species complex
Dr. John Hooper

ST- 5:Taxonomy of deep-sea sponges living on polymetallic nodule fields in the Clarion-Clipperton
Fracture Zone (CCFZ), East Pacific
Daniel Kersken

ST-6: Three new and four poorly known species of Plakina (Porifera, Homoscleromorpha)
Ms. Anaira Lage

ST -7: Calcareous Sponges from Palau and the Great Barrier Reef, Australia

Dr. Anita Mary George

ST — 8:Divergence between molecular and morphological data in Brazilian Arenosclera sponges
(Haplosclerida, Demospongiae)
Mr. Camille Victdria Leal

ST - 9: Cliona laticavicola is an ecophenotype and an ontogenic life stage of the coral excavating
sponge Cliona delitrix.

Dr. Andia Chaves Fonnegra

ST-10: A revised molecular phylogeny of the subclass Calcaronea

Ms. Adriana Alvizu

ST-11: Exploring remote islands and remote habitats: the key role of hidden cave sponges in solving
systematic issues

Dr. Pierre Chevaldonné
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ST- 12: Chemosystematics as a complementary tool for Haliclona species (Class Demospongiae,
Order Haplosclerida)

Dr. Miriam Reverter

ST- 13: Integrative taxonomy reveals a high diversity of Homoscleromorpha in Cabo Frio, South-
eastern Brazil (SW Atlantic)

Dr. Guilherme Muricy

ST- 14: Phenotypic Plasticity in Sponges: a case study on Callyspongia sp. from Northeastern Brazil
Dr.Gisele Lobo-Hajdu

ST- 15: Sponges of the genus Agelas from the Indo-Pacific

Dr. Merrick Ekins

ST- 16: Evolutionary transformations of choanocyte kinetid in the phylum Porifera and their signifi-
cance for phylogenetic reconstructions

Mr. Igor Pozdnyakov

ST- 17: Historical overview on the Adriatic calcarean sponges.

Dr. Mirna Halasz

BBQ, Sult Bar, NUI Galway

Music by My Fellow Sponges

Tuesday, June 27, 2017
Session 4: Sponges & Microbes 1

Chair: Prof. Joe Lopez
KN-4: Keynote Speaker, Prof. Ute Hentschel
Exploring microbial dark matter in sponge symbioses
OS- 16: Sponge bleaching, Symbiodinium symbioses, and forces that shape co-evolutionary special-
ization.
Dr. Malcom Hill
OS -17: Molecular and metabolic interactions in sponge-microbe symbiosis
Prof. Torsten Thomas
OS -18: Genome-Informed Insights Into The Function Of A Coral Reef Sponge Holobiont
Dr. Sandie Degnan
0S-19: Sponge Symbionts — key to understanding sponge responses to climate change
Dr. Heidi Luter
OS - 20: Metagenomics and FISH-CLEM visualization of marine sponge-associated Chloroflexi
Dr. Kristina Bayer
OS -21: Metabolic Diversification Across Caribbean Sponges
Dr. Christopher Freeman

Coffee Break
Session 5: Sponges & Microbes 2
Chair: Prof. Ute Hentschel
KN — 5: Keynote Speaker, Prof. Joe Lopez

Function and Form: Finding the Raison d’étre of Symbiotic Communities within Sponge

OS — 22: The impact of depth: sponge-associated microbes and antimicrobial activity change
Dr. Detmer Sipkema

OS -23: Dissolved organic matter cycling by the sponge holobiont
Dr. Laura Rix

OS -24: Virus: an Important Component of the Sponge Holobiont
Ms. Cecilia Pascelli
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OS -25: Tide After Time: Structural Shifts and Functional Stability in the Microbiome of an Inter-
tidal Sponge

Dr. Patrick Erwin

OS -26: Looking for barettins and barretides in north Atlantic demosponges: a case in favour of a
species specific microsymbiont production?

Dr. Paco Cardenas

ST - 18: Metabolic profiles of microbiota from Antarctic sponges revealed by metagenomics.

Mr. Mario Moreno

Lunch
Session 6 Sponge and Microbes 3
Chair Dr. Lucia Pita & Dr Bob Thacker
OS -27: Do Freshwater Sponges Facilitate the Transfer of Antibiotic Resistance in Water-Borne

Enterococcus faecalis?
Mr Joerg Arnscheidt

OS -28: The microbial and chemical affairs between haplosclerid and homosclerophorid sponge
pairs of the Caribbean
Mr. Jan Vicente

OS -29: The response of sponges to microbial elicitors
Dr. Lucia Pita

OS -30: Metagenomic binning of a marine sponge microbiome reveals unity in defense but meta-
bolic specialization
Ms. Beate Slaby

OS- 31: Multi-primers Targeting 16S rDNA Variable Regions Essential for Sponge (Porifera) Mi-
crobiome Study
Prof. Wei Zhang

ST- 19: Single-cell measurement of metabolic interactions between a bioeroding sponge and its en-
dosymbiotic dinoflagellates using nanoscale secondary ion mass spectrometry.
Ms. Michelle Achlatis

ST -20: Temporal dynamics of sponge microbial communities
Dr. Cole Easson

ST -21: Visualization of eukaryotic-like-proteins as ring-like structures within bacteria-containing
sponge cells

Mr. Giampiero Batani

ST — 22: Do symbiotic bacteria help sponges to cope with eutrophication?

Ms. Marta Turon

ST — 23: Global patterns of microbial diversity and composition among three marine host types:
sponges, corals, and ascidians
Dr. Georg Steinert

ST- 24: Microbiome Comparison Suggests Differential Involvement of Bacterial Associates in the
Carnivorous Sponges Chondrocladia grandis and Cladorhiza oxeata
Mr. Joost Verhoeven

ST — 25: Searching for bacterial genes involved in the symbiosis between sponges and calcifying

endosymbiotic bacteria
Ms. Leire Garate

Coffee Break
Session 7 Biomaterials & Biomolecules
Chair: Prof. Olivier Thomas
KN — 6: Keynote Speaker, Prof. Philip Crews

The Potential of Biosynthetic Products from Sponges and Sponge-Derived
Gram-Negative Bacteria to Open New Research Horizons
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OS -32: Identification of calcareous sponge spicule matrix proteins

Ms. Benedetta Fradusco

OS -33: Poriferan Chitin as a Universal Template for Extreme Biomimetics

Dr. Marcin Wysokowski

OS -34: Five new siphonodictyals from Caribbean Sponge Siphonodictyon coralliphagum

Ms. Daria Firsova

ST — 26: Taxonomic Identification, immunopharmacological and toxicological study of Haliclona
(Soestella) sp: A novel marine sponge species from Sri Lanka

Dr. Marco Bertolino

ST- 27: Deep-sea discovery — deep-sea sponges as a source of novel biologics

Dr. Mathew Upton

ST -28: Value-Added in Thai Pottery by Biological Materials from Freshwater Sponges

Dr. Nisit Ruengsawang

KN — 7: Keynote Speaker, Prof. Hermann Ehrlich

Poriferan Chitin: 10 years after discovery. Structural biology and practical applications

Poster session
Canapes & Wine

Wednesday, June 28, 2017

Session 8: Ecology 1 Population Biology
Chair: Prof Joe Pawlik

KN - 8: Keynote Speaker, Dr. James Bell
Sponge Resilience and susceptibility
OS - 35: Genomic approach to the evolutionary history and population structure of Dendrilla ant-
arctica Topsent, 1905 (Porifera, Demospongiale) from southern ocean shallow waters
Mr. Carlos Leiva
OS- 36: Population connectivity of an abyssal sponge across the Clarion Clipperton Zone (Central
Pacific)

Dr.Sergi Taboada

OS -37: Considering Habitat Fragmentation and Dispersal Potential: How Pheronema carpenteri
Aggregations May Be Particularly Vulnerable Marine Ecosystems

Dr. Rebecca Ross

OS -38: Genetic structure patterns in Atlanto-Mediterranean sponges: environmental factors and
biological features driving connectivity in scenarios with mass-mortalities

Dr. Ana Riesgo

OS -39: Limited connectivity promotes cryptic speciation in Tethya spp.

Ms. Megan Shaffer

OS -40: The environment selects?

Dr. Leontine Becking

ST- 29: Genetic Population Structure of Ircinia campana and Spheciospongia vesparium in the

Greater Caribbean
Ms. Sarah Griffiths

Coffee Break
Session 9: Ecology 2: Sponge assemblages
Chair: Dr. James Bell
OS - 41: Sponges of the Marianas: Initial Observations of Newly Collected Specimens

Dr. Shirley Pomponi

OS — 42: Sponge Assemblages on the recently declared Menorca Channel Marine Protected Area
(Western Mediterranean Sea)
Mr. Andreu Santin
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OS -43: Deep-sea Sponge Grounds of the North Atlantic: State of the Knowledge, Recent Advances
and Outlook.
Dr Joana Xavier
ST -30: Aspects of the ecology of Pheronema carpenteri aggregations
Dr. Kerry Howell
ST- 31: Sponge communities from the mud volcanos of the Gulf of Cadiz
Ms. Celia Sitja
ST- 32: Exploiting and conserving deep-sea genetic resources
Dr. Claire Laguionie Marchais
ST- 33: SponGES - Deep-sea Sponge Grounds Ecosystems of the North Atlantic: an integrated ap-
proach towards their preservation and sustainable exploitation
Prof. Hans Tore Rapp
Lunch
Town Hall Meeting International collaboration & funding
Venue: AC201, Main Concourse
Session 10 Ecology 3: Reefs
Chairs: Dr. Stephanie Archer & Dr. Kenan Matterson
KN - 9: Keynote Speaker, Prof. Joseph Pawlik
The “vicious circle” hypothesis: Sponges and reduced resilience of Caribbean coral reefs
OS- 44: Nutrient Fluxes and Ecological Functions of Coral Reef Sponges in a Changing Ocean
Dr. Jasper M. de Goeij
OS —45: A decadal analysis of bioeroding sponge cover on the inshore great barrier reef
Mr. Blake Ramsby
OS - 46: Ecological interactions between photosymbionts and spongivores reveal complex interplay
between bottom up and top-down controls on Caribbean sponges.
Mr. Kenan Matterson
OS — 47: Combined effects of ocean acidification and eutrophication on reef sponge bioerosion
Dr. Lennart de Nooijer
ST- 34: Better estimates of chemical and mechanical excavating rates of coral boring sponges in the
Caribbean
Mr. Didier de Bakker
ST — 35: Increase of excavating sponges after coral bleaching events
Dr. Andia Chaves-Fonnegra
ST — 36: How Do Glass Sponge Reefs Get Enough Food? Feeding And Excretion By The Glass
Sponge Aphrocallistes vastus
Dr. Amanda Kahn
ST — 37: Initial report on nine newly discovered glass sponge reefs in British Columbia, Canada
Dr. Stephanie Archer
ST -38: Defense by association: sponge-eating fishes alter the small-scale distribution of Caribbean
reef sponges
Mr. Michael Wooster
Coffee Break
Session 11| Ecology 4: Speed Talks
Chair: Dr. Andia-Chaves & Dr Nicole De Voogd
ST — 39: Bleaching recovery of a phototrophic bioeroding sponge.
Mr. Joe Marlow
ST- 40: Environmental drivers of deep-sea reefs
Ms. Ulrike Hanz
ST- 41: Biogeographic and bathymetric distribution of coral-eroding sponges.
Dr. Christine Schonberg
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ST — 42: Changes in Mediterranean coralligenous sponge assemblage at a pluri-milennial temporal
scale
Ms Gabriele Costa

ST - 43: Coral cavities — Stable habitats with zero growth? Assessing potential growth rates and
community changes in cryptic sponges

Dr. Benjamin Mueller

ST — 44: Increase in light intensity: A threat or not for calcareous sponge survival?

Ms Barbara Ribeiro

ST — 45: Spatial and temporal adaptation of a traditional Mediterranean fishery facing regional
change: combining history and ecology to study past, present and future of sponge harvesting

Mr. Maia Fourt

ST -46: Effects of temperature on survival, pigmentation and regeneration of three Caribbean

Ms. Juliet Rugiero

ST — 47: Geographic Variability in Antibacterial Chemical Defenses Among Branching Morphot-
ypes of Caribbean Aplysina

Dr. Deborah Gochfeld

ST — 48: Assessing the regional conservation status of sponges: the case of the Aegean ecoregion
Dr. Vasilis Gerovasileiou

ST — 49: Spatial variation in chemistry and microbial diversity of Philippine blue sponge, Xestospon-
gia sp. in relation to some ecological factors

Ms. Geminne Manzano

ST — 50: Sponges in Space: Spiculous skeleton formation in Ephydatia fluviatilis under hypergravity
conditions

Mr. Martijn Bart

ST — 51: Past and present scenario of the western Atlantic sponge Clathrina aurea (Porifera, Cal-
carea)

Mr. Andre Padua

ST- 52: New Species Records for Sponges of the Eastern Canadian Arctic and Subarctic

Mr. Curtis Dinn

ST- 53: Functional Redundancy in Tropical Marine Sponge Communities

Ms. Marla Valentine

Poster Session
Pizza & Beer

Workshop on Mediterranean IUCN Redlist
Venue: AC201, Main Concourse

Thursday, June 29, 2017

Session 12: Cell and Molecular Biology
Chair Dr. Malcolm Hill

OS —48: Origin of animal cells.
Prof. Bernie Degnan
OS - 49: Sponge cell reaggregation: inter- and intraspecific variations
Mr. Andrey Lavrov
OS — 50: Toward the Development of a Marine Sponge Cell Line: a Sponge-Specific Vector for In-
troduction and Expression of Foreign DNA
Ms. Kylie Hesp
OS — 51: Characterisation of mucus and mucus producing cells in haplosclerid sponges.
Ms. Maria Vittoria Marra
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OS — 52: Cell dynamic during ectosomal and endosomal regeneration on an organotipic culture of
Hymeniacidon heliophila
Dr. Cristiano Coutinho

OS —53: A novel secreted frizzeld related proteins is a downstream target of paxb and a regulator of
aquiferous system development in the freshwater sponge, Ephydatia muelleri
Prof. April Hill

OS -54: Differential expression analysis of RNAseq data during the formation of the aquiferous
system in Halichondria panicea (Suberitida, Demospongiae)

Dr. Nadia Santodomingo

OS -55: Expansion of oxygen-associated pathways at the dawn of animals

Dr. Warren Francis

Coffee Break

Session 13: Sponge and their environment- A Lab Approach

Chair: Dr. Manuel Maldonado

OS -56: Metabolic plasticity of HMA sponges allows them to completely oxidize all reduced sources
in the water: an energetic view
Dr. Marta Ribes
OS -57: Difterential gene expression analysis in the threatened sponge Spongia officinalis following
exposure to different temperature conditions
Ms. Vasiliki Koutsouveli
OS -58: Sponges in a high C0, World: A mechanistic understanding of sponge tolerance to elevated
pCO, and temperature
Ms. Holly Bennett
OS -59: Pressure-response relationships of sponges to dredge pressures — a laboratory approach
Dr. Mari-Carmen Pineda
OS - 60: Glass Sponge Pump Rates and their Role in Biogeochemical Cycles in the Weddell Sea,
Antarctica
Ms. Luisa Federwisch
OS -61: Effects of copper on early development of the freshwater sponge Radiospongilla inesi
Mr. Ulisses Pinheiro
OS- 62: Sub-lethal stress responses of sponges to dredging pressures
Mr. Brian Strehlow

Lunch
Session 14: Organismal Biology
Chair: Dr Christine Schonberg
KN -10: Keynote Speaker, Prof. Peter Schupp

Rising of the Porifera: Are sponges becoming the dominant sessile benthic organisms in cer-
tain habitats?

OS -63: Multispecies competitive interactions among coral, sponges and macroalgae in St. Thomas,
U.S. Virgin Islands

Ms. Lauren Olinger

OS — 64: Specificity of predator defenses of tropical marine sponges

Dr. Janie Wulff

OS — 65: Sponges produces a chemical seascape acting on benthic ecosystem functioning

Dr. Thierry Perez

OS — 66: Using 3D photogrammetry to model sponge morphological plasticity

Dr. Amy Scott-Murray

OS- 67: Diversity in Epibenthic Megafauna Associated with a Unique Vase Glass Sponge Ground

in the Emerald Basin
Mr. Nicholas Hawkes
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OT -68: Taxonomic, phylogenetic, microbial and ecological assessment of two coral-killing cyano-
bacteriosponges in the Spermonde Archipelago, Indonesia

Ms. Esther van der Ent

Coffee Break

Session 15 : Molecular, Cell and Organismal Biology Speed Talks
Chair: Prof Peter Schupp and Dr. Ana Riesgo

ST — 54: A molecular approach to understanding the resurrected order Axinellida
Dr. Jane Fromont
ST — 55: Mitochondrial basic leucine zipper (bZIP) regulatory domain from freshwater sponges
conserved across animals
Dr. Bruna Plese
ST — 56: Regeneration in sponges
Prof. Alexander Ereskovsky
ST — 57: Spatially and temporally variable oxygen conditions as determinant of microbial processes
in and around Irish sponges
Dr. Marie-Lise Schliappy
ST — 58: Evolution on Ice: Molecular Adaptation to Temperature in Antarctic Sponge Species
Dr. Nathan J Kenny
ST — 59: Osculum dynamics and filtration activity studied in small single-osculum demosponge
(Halichondria panicea) explants

Mr. Lars Kumala
ST — 60: Plastic additive changes contraction patterns in Hymeniacidon heliophila: A change point
analysis

Ms. Liv Goldstein Ascer

ST — 61: In vitro formation of chimaeric individuals after cell dissociation in a calcareous sponge
Dr. André Padua

ST — 62: Spatiotemporal Variation and the Invasibility of Mesofaunal Communities Associated with
Tedania iginis.

Ms. Kate Hill

ST — 63: Getting started with the whole genome sequencing project of the demosponge Geodia bar-
retti

Ms. Karin Steffen

ST — 64: The Mechanism underlying carbonate dissolution by excavating sponges: pH reduction and
cell differentiation

Ms. Alice Webb

ST — 65: Infection with Aplysina Red Band Syndrome results in biochemical and bacterial commu-
nity changes to the holobiont

Dr. Julie Olson

Conference Dinner in the Meyrick Hotel with Live Entertainment

Friday, June 30, 2017

Session 16: Ecology 5: Ecosystems and Environment
Chair: Dr Shirley Pomponi

KN — 11: Keynote Speaker, Dr. Manuel Maldonado
The marine silicon cycle in the light of sponge silica: a global review

OS — 69: Silica-induced fibrosis: an ancient response from the early metazoan
Prof. Marco Giovine

OS -70: Silicon consumption kinetics in demosponges
Ms. Maria Lopez-Acosta
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ST- 66: Effects of dredging on benthic filter feeding

Dr. Muhammad Azmi Abdul Wahab

ST- 67: Spatiotemporal variations in stable isotope signatures (deltal3C and deltal 5N) of sponges
on the Saba Bank, Caribbean Sea

Dr Fleur van Duyl

ST- 68: What Dictates Sponge Distribution Patterns?: Use Of Freshwater Sponges To Assess Species
Requirements

Dr. Karen Evans

ST- 69: Evaluating The Influence Of Abiotic Factors On The Recruitment Rate Of Calcareous
Sponges (Porifera, Calcarea) In Salvador, Bahia State, Tropical Brazilian Coast.

Prof. Fernanda Cavalcanti

ST — 70: Deep-sea sponges under stress: from nutrient sources to nutrient sinks?

Dr. Christine Rooks

ST- 71: A Trophic Niche Separation May Explain the Tight Coexistence of High (HMA) and Low
(LMA) Microbial-Abundance Sponges

Dr. Teresa Morganti

Coffee Break
Session 17: Sponge Conferences past, present, future
Chair: Prof Grace McCormack
OS- 71: Sponge science culture and demography

Dr. Christine Schénberg

Prizes

Next Step

Official Conference Closing
Systematics Update & Discussion
Genomics Forum

Hexactinellid Identification Workshop with Dr Henry Reiswig
Venue: Lab, MRI

Plenary Session

Plenary Session

Sensation and the energetics of sponge filter feeding
Sally P. Leys'

!Department of Biological Sciences, University of Alberta, Edmonton, Alberta, Canada T6G 2E9 sleys@ualberta.ca

Sponges are one of the earliest evolving animal lineages. They lack nerves yet have at least two well-docu-
mented sensory cells: ciliary photoreceptors for phototaxis in larvae, and primary cilia in the osculum that may
trigger contractions to expel unwanted debris. In other animals, primary cilia also detect subtle changes in the
environment such as pH, temperature, chemicals and fluid motion. We have been studying the evolution of
sensory systems using sponges as a model and wondered whether sensory cilia might function in a similar way
in sponges. Sponges are thought to take advantage of passive flow to enhance their feeding, yet given their
sensory systems, is this really passive? Could sensory cilia allow a sponge to detect and respond to changes
in its fluid environment?

Using flow and oxygen sensors we have studied metabolism and energetics of shallow water demosponges
in temperate and tropical waters, and in glass sponges at 200m-deep sponge reefs on the continental shelf
of the Pacific coast of Canada. We also used morphology to model the resistance across the filter in each of
these sponges’ aquiferous systems. Our results show radical adaptations to habitats and highlight the need for
sponges to sense their environment to optimize metabolism. Shallow warm-water species filter large volumes
of water at a high energetic cost; shallow cold-water species filter small volumes at a reduced cost; and glass
sponges filter large volumes to survive in food- poor deep water, but use ambient flow to enhance filtration at
reduced cost. In contrast, at least one species of deep-water demosponge with high microbial abundance does
not take advantage of ambient flow, suggesting a diminished reliance on particulate carbon in exchange for
nutrition derived from dissolved carbon and symbionts.

If the filter feeding seen in modern sponges was a feeding mechanism used by the earliest evolving animals,
then reducing the cost of filtration would have been an effective driver of the evolution of sensory and signal-
ling systems, and would have given rise to a diversity of sensory responses. The range of sensory systems
in sponges may have allowed them to respond and adapt to conditions in early oceans; these same sensory
systems may also allow them to respond to the changes in our oceans that are already taking place, or are still
to come.

Financial support by the Natural Science and Engineering Research Council of Canada Discovery Grants,
NSERC Strategic Grants (CHONel and CHONell), Department of Fisheries and Oceans, and the Norwegian
Research Council, is gratefully acknowledged.
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A Solution to the Conundrum of Non-Bilaterian Relationships?
Gert Worheide'?, Paul Simion®, Michael Eitel', Michaél Manuel*, Hervé Philippe*, Davide Pisani®

!Department of Earth- and Environmental Sciences, Paleontology and Geobiology & GeoBio-Center, Ludwig-Maximilians-Uni-
versitdit Miinchen. woerheide@Imu.de

2 SNSB — Bayerische Staatssammlung fiir Paldontologie und Geologie
3 Sorbonne Universités, UPMC Univ paris 06, CNRS, Evolution Paris-Seine, Institut de Biologie Paris- Seine, Paris, France

4 Sorbonne Universités, UPMC Univ Paris 06, CNRS, Evolution Paris-Seine UMR7138, Institut de Biologie, Paris-Seine, Case 035,
7 quai St Bernard, 75005 Paris, France

3 Centre de Théorisation et de Modélisation de la Biodiversité, Station d "Ecologie Théorique et Expérimentale, UMR CNRS 5321,
Moulis 09200, France.

¢ School of Earth Sciences, University of Bristol, UK; °

Despite many years of intense effort, the deep phylogenetic relationships of the five major animal linecages
Porifera, Placozoa, Ctenophora, Cnidaria, and Bilateria remain problematic and highly controversial. Recent
attempts to address this difficult phylogenetic question using large molecular datasets failed to find an agree-
ment especially on the position of ctenophores relative to the other metazoans. Instead of resolving the prob-
lems, these studies rather fuelled old debates initiated by morphologists long ago.

Here, the current status of non-bilaterian phylogenomics will briefly be reviewed and some of the most im-
portant controversial issues highlighted to show that some of the most recent large phylogenomic datasets,
partially building on recently sequenced genomes, are still sensible to systematic error. Analyses of new da-
tasets will be presented that provide a large step towards a robust solution to the conundrum of non-bilaterian
relationships — those datasets all converge on the same solution to place especially Porifera in the tree of life.

Sponges versus Ctenophora : The Evolution of Epithelial Proteins

André Le Bivic!, Hassiba Belahbib?, Emmanuelle Renard?, Carole Borchiellini?

!Institut de Biologie du Développement de Marseille, Aix-Marseille University, France
2Information Génomique et Structurale, Aix-Marseille University, France
3Institut Méditerranéen de Biodiversité et d Ecologie, Aix-Marseille University, France. Carole.borchiellini@imbe.fr

Bilaterian epithelia were defined by the presence of three major features: cell polarity, cell-cell junctions,
presence of a basement membrane that are central to their key functions' : the regulation of internal/external
exchanges and morphogenesis. The persistent neglect of the diversity across non-bilaterian animals prevented
objective comparisons and evolutionary interpretations on epithelial structure.

Despite the absence of a basement membrane in all but one sponge class, Porifera possess bona fide functional
epithelia and most of the proteins involved in cell polarity and adhesion of bilaterians. It now remains to deci-
pher whether these conserved proteins have conserved interactions and functions in sponges. To this purpose,
proteins that compose and pattern adherens junctions were carefully identified and analyzed from private and
publicly available transcriptomic and genomic databases of the four classes of Porifera, two genera of Cte-
nophora and Placozoa : classical cadherins (E- type) and catenins, Par3/Par6/aPKC and Crumbs apical polar-
ity complexes themselves dependent on the Scribble lateral polarity complex. In sponges, we found contrasted
results in accordance with contrasted epithelial features. In addition, we found a totally unexpected lack of
conservation of the epithelial toolkit in Ctenophores asking for a profound revision of our understanding of
Ctenophore biology. Ancestral state or very derived character? These findings will be discussed in the context
of the hot debate opposing sponge-first and ctenophore-first hypotheses.

References

1. Le Bivic, A. Evolution and cell physiology. 4. Why invent yet another protein complex to build junctions in epithelial cells?
(2013) Am J Physiol Cell Physiol. Dec 15; 305(12):C1193-201.

Financial support by “investissement d’avenir” French Government program, A*MIDEX project (n® ANR-11-
IDEX-0001-02) is gratefully acknowledged.
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Save the best for the last: mRNA editing and multiple linear chromosomes in
mitochondria of calcaronean sponges.

Dennis Lavrov!

! Department of Ecology, Evolution, and Organismal Biology, lowa State University, Ames, Iowa, USA. dlavrov@iastate.edu

Animal mitochondrial DNA (mtDNA) is commonly described as a small, circular molecule that is conserved
in size, gene content, genome organization and high rate of sequence evolution. Studies in four major classes
of sponges challenged this view by revealing substantial mitochondrial diversity both among and within these
groups'. Our recent work on mitochondrial genomes from calcaronean sponges uncovered what is arguably
the most unusual mtDNA both in sponges and animals in general®. Not only do mt-genomes of calcaronean
sponges consist of multiple small linear chromosomes, but all mt-coding sequences in this group are edited
at RNA level by multiple insertions of single or double uridylate (U) (See figure below). Here I will describe
the patterns and process of RNA editing in calcaronean mitochondria, its influence and interdependence with
genome organization, and potential mechanisms involved.

References
1. D. Lavrov and W. Pett, Genome Biol. Evol. 8 (2010) 2896-2913.
2. D. Lavrov, M. Adamski, P. Chevaldonné, and M. Adamska, Curr. Biol. 26 (2016). 86-92.

Financial support by NSF and [owa State University is gratefully acknowledged.

Think like a sponge: Examining neural-marker genes in context
Jasmine Mah' & Sally P. Leys'

! Department of Biological Sciences, University of Alberta, Edmonton, Canada. jmah@ualberta.ca

The assertion that Ctenophora is the most basal phylum! strikes dissonance with the apparent simplicity of
sponges. Yet sponges harbour a surprising degree of genetic complexity?, including the presence of neural-
marker genes. Given that ctenophores possess a full nervous system, are neural-marker genes indicative of a
‘proto-nervous’ system, or nervous system loss in sponges? Bilaterian gene function is not necessarily con-
served in non-bilaterian animals; genetic and functional context is required to interpret this data. We per-
formed a meta-analysis of in situ hybridization studies in sponges to examine all current gene expression data.
It revealed that while sensory structures do express neural-marker genes, so do cell types with no known sen-
sory function. We also performed an RNA-seq experiment investigating the osculum, a sponge sensory organ.

We asked whether a particular set of genes was associated with the osculum, and whether some of these were
neural-marker genes. Oscular development was examined by comparing the pre-oscular and juvenile stages
of Spongilla lacustris, while the osculum itself was investigated by comparing the oscular and body tissue of
Aphrocallistes vastus (Fig. 1). With few exceptions, neural-marker genes were not differentially expressed
during oscular development and in the osculum itself. However, a distinct cohort of genes was upregulated
in the osculum and during its development, indicating that at the molecular level the osculum is a specialized
structure. This, together with a lack of evidence for neural function of neural-marker genes suggests neural-
marker genes have cryptic, non-sensory functions in sponges.

References

1. J. Ryan et al. Science, 342(6164) (2013) DOI: 10.1126/science.1242592.

2. M. Srivastava et al. Nature, 466 (2010) 720-726.

Financial support from NSERC Discovery and PGM, Alberta Innovates and the Alberta Government is grate-
fully acknowledged.
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Tetractinellida is a hot-spot of Group I Introns: vertical gene transfer, secondary losses
and implications for DNA barcoding

Astrid Schuster’, Jose V. Lopez?, Leontine E. Becking**, Shirley A. Pomponi’, Michelle Kelly¢, Gert
Worheide! -3, Dirk Erpenbeck!-8, Paco Cardenas’
1. Department of Earth- & Environmental Sciences, Palaeontology and Geobiology, Ludwig- Maximilians-Universitdit Miinchen,
Richard-Wagner Str. 10, 80333 Munich, Germany.
a.schuster@lrz.uni-muenchen.de
2. Center of Excellence in Coral Reef Ecosystem Research, Nova Southeastern University, Dania Beach, FL 33004, USA.
3. Marine Animal Ecology, Wageningen University & Research Centre, P.O. Box 3700 AH Wageningen, The Netherlands.
4. Naturalis Biodiversity Center, Marine Zoology Department, PO Box 9517, 2300 RA Leiden, The Netherlands.
5. Harbor Branch Oceanographic Institute-Florida Atlantic University, 5600 U.S. 1 North, Ft Pierce, FL 34946, USA.

6. National Centre for Aquatic Biodiversity and Biosecurity, National Institute of Water and Atmospheric Research, P.O. Box 109-
695, Newmarket, Auckland, New Zealand.

7. SNSB — Bavarian State Collections of Palaeontology and Geology, Richard-Wagner Str. 10, 80333 Munich, Germany.

8. GeoBio-CenterLMU, Ludwig-Maximilians-Universitdit Miinchen, Richard-Wagner Str. 10, 80333 Munich, Germany.
9. Department of Medicinal Chemistry, Division of Pharmacognosy, BioMedical Center, Uppsala University, Husargatan 3, 75123

Uppsala, Sweden.

Introns constitute “selfish” and “mobile” genetic elements that intermit coding regions of genes. In eukaryotic
mitochondrial genomes they are divided into Group I and Group II introns according to their splicing mecha-
nisms and secondary structures. In metazoans they have so far only been detected in sponges, cnidarians,
placozoans and one annelid species. Within demosponges, Group I and Group II introns are present in six
families. Based on their different insertion sites within the cox/ gene and their secondary structure, four types
of Group I and two types of Group II introns are known, which harbour homing endonuclease genes (HEG) of
the LAGLIDADG family (Group I) and/or reverse transcriptase (Group II).

In the current study we analysed the largest dataset to date on sponge mitochondrial introns (95 taxa), en-
compassing 11 different sponge genera. We provide strong evidence that one LAGLIDADG encoding gene
was vertically transmitted within the subtropical-tropical genus Cinachyrella (family Tetillidae) for which we
analysed 73 samples comprising 13 species. Additionally, the extent of independent horizontal gene transfer
between different demosponge groups was studied. Furthermore, we detected for the first time up to two in-
trons in the family Scleritodermidae. Finally, our study highlights the potential biases and consequences of
using standard cox/ barcoding primers in demosponge systematics and DNA barcoding.

Evolution and Development of the Skeleton in Selective Marine Haplosclerids
Jose Maria Aguilar-Camache', Liam Morrison? & Grace P. McCormack'

! Zoology, School of Natural Sciences and Ryan Institute, National University of Ireland Galway, University Rd., Galway, Ireland
Earth and Ocean Sciences and Ryan Institute, National University of Ireland Galway, Galway, University Rd., Galway, Ireland

Marine haplosclerids are one of the most diverse groups of sponges in terms of habitat exploited and numbers
of species. All haplosclerids share a simple skeleton comprised only of oxeas or strongyles as megascleres. The
arrangement of the spicules in the skeleton has been used as a diagnostic feature for species identification but
there is incongruence between morphological classification and molecular phylogeny based on mitochondrial
and nuclear markers. Greater understanding of the evolution vs environmental influence on the skeleton using
an integrated approach will inform systematics in this difficult group. In addition to employing morphologi-
cal, ultrastructural and ecological approaches transcriptomes from specimens of three species dispersed across
three major clades (A) Haliclona oculata, B) H. simulans and C) H indistincta) were sequenced, assembled
and analysed. Silicateins and cathepsins-L were identified from this data and from all other available sponge
transcriptomes and genomes. We identified cathepsins L in all the four major classes within Porifera but silica-
teins were only found in demosponges. A novel scenario in the evolution of the silicateins in sponges will be
presented. We recognize silicatein types based on the aminoacid composition of the active site, 1) SHN, 2)C/
SQN and 3)CHN. All demosponges have at least one copy of the first type (SHN). The second type (C/SQN)
is only present in haplosclerids. The third type (CHN) was not found in all transcriptomes analysed. This latter
type was found in all haplosclerids and some other demosponges but no obvious phylogenetic pattern could be
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determined. The SHN type can be further divided into three subtypes (a, B, y) and while all other demosponges
(bearing spicules) analysed had more than two of these copies (i.e. Poecilosclerids, astrophorids and freshwa-
ter sponges) haplosclerids only possess silicatein 3. We hypothesise that the simplicity of the skeleton in ma-
rine haplosclerids maybe related to this genomic feature and differences in the skeletal architecture amongst
haplosclerid species may be due to differential expression of the various silicatein copies. To explore the
impact of environment on skeletal architecture a comparison of the transcriptomes of branching vs encrusting
morphotypes from Haliclona simulans was carried out. Morphotypes found in habitats with different energy
environments were found to possess different skeletal architectures. Comparative transcriptomics showed 19
differentially expressed genes between the morphotypes, however no differences in expression levels of any
silicatein genes were identified. Further investigations using RT-qPCR to compare expression patterns of the
silicatein genes within and between species are ongoing and some of this data will also be presented.

Molecular Diversity of Demosponges in the Indo-Pacific

Dirk Erpenbeck "2, Astrid Schuster!, Oliver Voigt', Kathryn Hall’, Merrick Ekins?®, Christine
Schonberg*, Nicole J. de Voogd-*, Michelle Kelly%, John N.A. Hooper*’, Cecile Debitus?, Gert
Worheide' >°
1 Department of Earth- & Environmental Sciences, Palaeontology and Geobiology, Ludwig-Maximilians-Universitit Miinchen,
Richard-Wagner Str. 10, 80333
Munich, Germany erpenbeck@lmu.de
2 GeoBio-CenterLMU, Ludwig-Maximilians-Universitdt Miinchen, Richard-Wagner Str. 10, 80333 Munich, Germany
3 Biodiversity Program, Queensland Museum, PO Box 3300, South Brisbane, QLD 4101, Australia
4 School of Earth and Environment and Oceans Institute The University of Western Australia, Crawley, WA 6009, Australia
5 Naturalis Biodiversity Center, P.O. Box 9517, 2300 RA Leiden, the Netherlands

6 National Centre for Coasts and Oceans, National Institute of Water and Atmospheric Research, Private Bag 99940, Newmarket,
Auckland, 1149, New Zealand

7 Eskitis Institute, Griffith University, Nathan, QLD, Australia
8 LEMAR, IUEM Technopdle Brest-Iroise, Plouzané, France
9 SNSB - Bavarian State Collections of Palaeontology and Geology, Richard-Wagner Str. 10. 80333 Munich, Germany.
The Indo-Pacific is the world’s largest marine biogeographic region, covering tropical and subtropical waters
from the Red Sea to Easter Island. It is characterized by taxon specific and different degrees of biogeographic
connectivity, in particular, in its marine realm. The Indo-Pacific also harbours the majority of demosponge spe-
cies currently known to science. Comparisons between several regional sponge faunas have been undertaken
in the past - most based on morphological features of individual putative sponge species. The Sponge Barcod-
ing Project (www.spongebarcoding.org), in tandem with other regional molecular taxonomy campaigns, has
now provided one of the largest molecular data sets from the Indo-Pacific that includes several independent
molecular markers, such as mitochondrial gene sequences as well as nuclear rDNA. This data, acquired from
analyses of sponges, for example, from the Red Sea, Mayotte, Mauritius, Indonesia, Thailand, Western Aus-
tralia, Queensland and Polynesian Islands now provides a platform to investigate fundamental but as yet un-
answered questions on the distribution, evolution, dispersal and ecology of demosponges in the Indo-Pacific.
For example, the use of molecular tools has thus far rejected the presence of cosmopolitan or otherwise very
widespread sponge species based on few case studies. This is consistent with the hypotheses of a higher level
of endemism among marine invertebrates than previously thought. Reasons for this might be, for example,
the short life-span of the sponge larvae or adaptations to special ecological niches. Therefore, we analyze with
the most comprehensive data set on Indo-Pacific demosponges whether we can generally assume a high level
of endemism throughout this area and provide the fundament for subsequent in-depth regional assessments of
demosponge biodiversity.
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Foliose fans of the sea: the Phyllospongiinae
Muhammad Azmi Abdul Wahab', Jane Fromont?, Oliver Gomez?, Nikos Andreakis' & Nerida Wilson*
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SMolecular Systematics Unit, Western Australian Museum, Locked Bag 49, Welshpool DC, WA 6986, Western Australia, Australia

The Phyllospongiinae are unique within the Thorectidae in having foliose, lamellate, or digitate forms and,
except in one genus, the possession of tertiary fibres. Five genera are recognised within the subfamily, and are
distinguished by the presence or absence of surface armour, fasciculation of primary fibres, type of patterning
around the oscules, and details of the tertiary skeleton. Abdul Wahab et al. (2014) using ITS2 and morphologi-
cal characteristics of tropical Australian specimens, found good support for eight clades, some of which rep-
resented well known species such as Phyllospongia lamellosa, P. papyracea, Carteriospongia foliascens, C.
flabellifera and Strepsichordaia lendenfeldi. However, they also found discrepancies in generic assignments
of species of Phyllospongia and Carteriospongia. Our study aims to resolve these discrepancies by utilis-
ing additional specimens and three gene regions of 28S (D1-D2, D3-D5, D6-D8) and whole 18S ribosomal
subunits, as well as the Internal Transcribed Spacer 2 region and ATP Synthase 8, and by further examining
morphological features. The inclusion of additional phyllospongiinid species within the genera Candidaspon-
gia and Lendenfeldia, and a genus from the sister subfamily Thorectinae (Cacospongia spp.) further explores
phylogenetic and morphological associations for the Thorectidae.

References

1. Abdul Wahab et al. (2014) Combining morphometrics with molecular taxonomy: How different are similar foliose keratose
sponges from the Australian tropics? Mol. Phylogenet. Evol. 73: 23-29.

This work was funded by the Gorgon Project’s Barrow Island Net Conservation Benefits Fund, which is ad-
ministered by the Department of Parks and Wildlife, and the Western Australian Museum, Western Australia,
Australia.

Diversity analysis of a fossil sponge fauna (Hexactinellida and Demospongiae) from
Italy (Eocene, Lessini Mts)

Viviana Frisone', Andrzej Pisera?, Nereo Preto® & Wolfgang Kiessling *

! Museo di Archeologia e Scienze Naturali ‘G. Zannato’, Montecchio Maggiore, Italy museo.scienze@comune.montecchio-mag-
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2 Institute of Paleobiology, Polish Academy of Science, Warsawa, Poland

3 Universita degli Studi di Padova, Dipartimento di Geoscienze, Padova, Italy
4 GeoZentrum Nordbayern, Universitit Erlangen, Erlangen, Germany

The bodily preserved sponge fauna from the middle Eocene (ca. 48 Ma) of Chiampo
Valley in north-eastern Italy shows a high diversity, with 32 species.

A systematic study by Frisone et al. (2016) identified fifteen hexactinellid species (47% of the total), among
which one (3%) belongs to the order Lyssacinosida, seven to Hexactinosida (22%) and seven to Lychniscosida
(22%). Seventeen species belong to the class Demospongiae (53%), of which 15 are lithistids (47%) and two
(Astrosclera sp. and Vaceletia progenitor Pickett, 1982) are non-lithistids (6%). The percentage values above
are based on museum material and selective sampling for well-preserved sponges and are thus unlikely to re-
flect true abundance patterns. To explore the rank-abundance distribution of the sponge fauna more rigorously,
we performed repeated bulk sampling at the original collection site. We gathered 362 specimens that could be
assigned to 23 taxonomic entities, usually species. Of the sampled individuals, 92% belong to Hexactinellida,
while only 8% belong to Demospongiae. At the ordinal level, 68.1% of the specimens belong to Hexactinosi-
da, 19.6% to Lychniscosida, 4.3% to Lyssacinosida, and 7.9% are lithistids. These numbers differ substantially
from the museum-based material, which suggests that quantitative information from museum material should
be treated with care. For example, non- lithistid sponges were probably not found because they are too rare to
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be represented in the random sampling.

Hexactinellids are strongly dominant over lithistids in the Chiampo fauna. Additional evidence supports a
middle to outer carbonate ramp depositional environment of the assemblage: (1) the most common taxa dwell
in rather deep water today. Examples are Laocoetis, Hexactinella and lyssacinosids; (2) the absence of shallow
water “ceractinomorphs” (sensu Buckeridge et al. 2013) non-lithistid demosponges; and (3) sedimentological
evidence and composition of the associated fauna (e.g. planktonic foraminifera and pteropods).

The presence of sponge clusters, delicate encrusting bases, and various ontogenetic stages provides evidence
that the Chiampo fauna is autochthonous and was rapidly buried. The rank-abundance distribution suggests a
moderately complex community with a Zipf-Mandelbrot distribution, characterised by relatively long tail of
rare species.

References
1. V. Frisone, A. Pisera, N. Preto, J. Syst. Palacontol. 14 (2016) 949-1002
2. J.S. Buckeridge, M. Kelly, D. Janussen, H.M. Reiswig, New Zeal. J. Geol. Geop. 56 (2013) 171-185

The Chondrilla species complex along N-S gradient in the tropical Western Atlantic: an
integrative approach

Carla Zilberberg', C. Lazoski’, Alexander V. Ereskovsky®, Marinella S. Laport, Cristiane Hardoim*?,
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*Universidade Federal do Rio de Janeiro, Instituto de Microbiologia Paulo de Goes, Laboratorio de Bacteriologia Molecular e
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SUniversidade Federal do Rio de Janeiro, Museu Nacional, Rio de Janeiro, Brazil
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The biodiversity of Chondrilla species along a N-S gradient in the Tropical Western Atlantic was studied,
including the Eastern Caribbean, Florida, Belize, Bahamas and several localities along the Brazilian coast.
Specimens from the type locality of Chondrilla nucula (the Mediterranean Sea) were included in the phylo-
genetic analyses and C. australiensis was added as an outgroup. The molecular markers used were the Folmer
region of the COI mtDNA, the spacer between COIIl and ATP6 mtDNA, and the region encompassing the
ITS1, 5.8S and ITS2 rDNA. The COI mtDNA had the best resolution in the phylogenetic analyses, so this re-
gion was chosen for the haplotype network analysis. A cytological study was also done to compare the sponge
cells and symbiotic microorganisms of Mediterranean C. nucula with those from the Eastern Caribbean and
Brazilian coast. The phylogenetic and phylogeographic analyses demonstrated that in the Tropical Western
Atlantic there are four species of Chondrilla, which are genetically different from C. nucula. The cytologi-
cal results showed that cells with inclusions are particularly abundant and the morphology of the spherulous
cells is typical of the genus Chondrilla. Granular cells of different types allowed discrimination between the
Mediterranean and the Tropical Western Atlantic species. At least three symbiotic morphotypes were found
in Chondrilla species: coccoid cyanobacteria, Gram-positive and Gram-negative rod shape cells. This study
highlights the importance of integrative approaches to identify and describe sponge species, particularly those
with one to few spicule types.
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Biodiversity and biogeography of Tropical Western Atlantic Calcarea (Porifera)

Fernanda Azevedo !, Baslavi Céndor-Lujan', André Padua!, Taynara Louzada', Tayara Fontana',
Raisa Rizzieri', Pedro Leocorny', Eduardo Hajdu?, Thierry Pérez® & Michelle Klautau!
!Universidade Federal do Rio de Janeiro, Instituto de Biologia, Departamento de Zoologia, Av. Carlos Chagas Filho, 373. CEP
21941-902. Rio de Janeiro, Brazil. nandaporifera@gmail.com, mklautau@gmail.com
2Universidade Federal do Rio de Janeiro, Museu Nacional, Quinta da Boa Vista s/n, 20940-040, Rio de Janeiro, RJ, Brazil.
SInstitut Méditerranéen de Biodiversité et d’Ecologie marine et continentale, CNRS, Aix Marseille Univ, IRD, Avignon Univ., Sta-
tion Marine d’Endoume, rue de la Batterie des Lions, 13007 Marseille.

According to the Census of Marine Life, the Caribbean and the South America marine shelves are two of the
most threatened regions of the world, submitted to various local anthropogenic pressures and to the Global
Change @2, Allied to this, taxonomic knowledge is insufficient for many marine taxa, sponges notorious
among these. This context justifies biological inventories in order to feed programs for the preservation of
marine natural resources and ecosystem services in this area. The International Associated Laboratory (LIA-
MARRIO) was implemented in 2013 to fill in gaps of knowledge on the sponge diversity of the Tropical
Western Atlantic (from Brazil to North of the Caribbean Sea). A huge collection was acquired along the Lesser
Antilles and the Brazilian Coast, resulting in more than 700 specimens of the class Calcarea which is the focus
of the present study. Calcareous sponges are generally neglected in scientific field surveys; consequently, their
diversity is seriously underestimated worldwide. In the TWA, only 68 species were known. Therefore, the
goals of this study were to determine richness, distributional, and endemism patterns of calcareous sponges,

by means of an integrative taxonomic approach (morphology and rDNA) to identify species.

Preliminary results increased the number of Calcarea in the Caribbean from 24 to 42, and in the Brazilian
Coast from 52 to 70 species. Both areas share 18 species, of which 15 are calcineans belonging to Arthuria,
Ascandra, Borojevia, Clathrina, Ernstia, Leucaltis, Leucetta, and Nicola genera, and 3 are calcaroneans of
the Leucandra, Leucilla, and Sycon genera. Overall, the TWA Calcarea fauna increased from 68 to 98 species.
The Caribbean Province exhibits a higher provisional endemism of 59%. The Tropical Southwestern Atlantic
and the Warm Temperate Southwestern Atlantic exhibited respectively 47% and 36% of endemism, as well
as a variety of discontinuous patterns with unexpectedly wide distributions. Indeed, species belonging to
calcinean (Arthuria, Ascaltis, Ascandra, Clathrina, Ernstia) and calcaronean genera (Leucilla, Paraleucilla,
Sycettusa, Vosmaeropsis) also occur in Eastern South America, Eastern Atlantic, Northeastern Atlantic, Arctic,
Mediterranean Sea, Western Indian Ocean and Australia. Four major patterns of endemism were recovered in
the TWA, and a total of 30 new species are still awaiting completion of their detailed integrative descriptions.
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The Evolution of Sponge Systematics from Aristotle (4" BC) to the 10" World Sponge
Conference in Galway (21*AC).

Nicole Boury-Esnault
IMBE, CNRS, Aix Marseille University, Station Marine d’Endoume, 13007 Marseille, France.

E-mail : nicole.boury-esnault@orange.fr

Aristotle studied sponges in Lesbos Island (Eastern Mediterranean) where there was an important community
of sponge fishermen. In his “History of Animals™ he was able to distinguish 5 species of dictyoceratid sponges.
He made observations on live sponges, noting the presence of pores and water flow, their ability to regenerate,
differences in consistency, habitat and depth (Voultsiadou, 2007). Several centuries later Linnacus (18" AC)
named 9 marine and 2 freshwater sponges that he placed in Cryptogamia, as he considered sponges a group of
algae. For many years, depending on the author, sponges have been considered as animals or plants. However,
most scientists observing sponges in life considered them as animals.

The first major step in the study of sponges came with the application of the light microscope which permit-
ted a more detailed description of the skeleton. Donati (1750) was the first to describe and draw the skeleton
consisting of “minutissime spine” of a “Tetie sferica” in his “Storia naturale marina dell’Adriatico”. The word
“spicula” appeared for the first time in the work of Ellis & Solander (1786). They noted that “the texture of
them (e.g; sponges) is very different in different species” and they linked these differences to the organisation
of the skeleton. However, it was Grant (1826, 1833) who emphasised the “various and remarkable form of the
skeleton”. He demonstrated that the skeleton can be siliceous, calcareous or composed of a horny substance.
He described the different types of spicules, and saw that “each form is indicative of a particular species”.
These observations were the basis of the classification of sponges, and it is still one of the most important
characters used in sponge taxonomy.

Bowerbank (1858) proposed a very precise protocol for the description of sponge species. In addition to the
nature of the sponge skeleton and the position of skeletal elements in the body of the sponge, he also described
the cells, the inhalant and exhalant orifices, the aquiferous system, the movement of the cilia, the reproduction
and the presence of gemmules. He also attempted to define the variety of different spicules. The necessity to
have a common language for sponge descriptions was a constant preoccupation for all sponge scientists and
many followed Bowerbank, giving accurate descriptions of the skeleton, aquiferous system and anatomy. The
plates illustrating the works of e.g; Schulze, Sollas, Ridley & Dendy, Haeckel and Topsent are a testimony
to these accurate descriptions. However the classification was mainly based on the skeleton and the tentative
use of cytological or reproductive characters were mostly ignored or rejected. A good example of this was
the hypothesis of Minchin & Bidder (1898) which used cytological and embryological characters to classify
Calcarea, It took more than a century for this hypothesis to gain acceptance!

During the second half of the 20" century the development of transmission and scanning electron microscopy
permitted a better knowledge of the anatomical and cytological diversity of sponges. However as emphasised
by Lévi (1956) “taxonomists have ignored embryology and cytology, and embryologists and cytologists have
completely neglected taxonomy.” Although some progress has been made and more taxonomists take into ac-
count cytology and embryology, these characters are not “universally” adopted except for sponges without
skeletons!!

An important evolution in sponge taxonomy was the introduction of cladistics by Rob Van Soest (1984-1990).
Although cladistics is nowadays accepted and applied in most recent works, spongologists are still faced with
a huge problem, i.e., the absence of knowledgeabout the homology and ancestral state of skeletal characters.

After a slow start of molecular phylogeny at the end of 20" century, improvements in DNA sequencing com-
bined with better phylogenetic methods enabled huge developments in molecular systematics at the beginning
of the 21% century. Whilst some of this work was based solely on molecular markers, some used a more inte-
grative approach. As Jenner (2004) underlined “no single data set, molecular or morphological, can reason-
ably be expected to be the Holy Grail of phylogenetics.” The recent progress in sponge systematics is clearly
the result of an integrative approach.
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The importance of cytology towards integrative taxonomy of sponges
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Traditional sponge taxonomy was initially based on the comparative morphology of spicules and their orga-
nization in a framework, or the shape of a fibrous network when present. With the development of molecular
methods, population genetics, embryology data or phylogenetic and biogeographic analysis, a new concept
of “integrative taxonomy” has emerged in the last decade. However, other characters as cytology, associated
microbionts or embryonic development are still considered as marginal in sponge taxonomy. Although ultra-
structural features recently appeared more and more necessary for species differentiation in groups lacking
spicules like some Homoscleromorpha or some Verongimorpha, their use is still neglected for “spiculate taxa”.

Some cells are present in all species but have no distinctive characters like pinacocytes, archaeocytes or
lophocytes. If choanocytes bear distinctive features, in particular the position of the nucleus or the presence
of periflagellar sleeves, different mesohylar cells with inclusions appear prominently promising in sponge
taxonomy by their presence vs absence, or their particular morphology: spherulous, granular, globular, vacu-
olar cells, etc. We show the importance to compare all stages of cell ontogenesis (ex: pocket cells in Halisarca
or spherulous cells in Chondrilla) and we bring forward the taxonomical value of cytology from the level of
order to genus and even species.

Diversity of Deep-Water Lithistids of the Tropical Western Atlantic: Are They Really
Isolated Survivors?

Andrzej Pisera
Institute of Paleobiology, Polish Academy of Sciences, ul. Twarda 51/55, 00-818 Warszawa, Poland apis@twarda.pan.pl

Lithistid sponges, a polyphyletic group of demosponges characterized by choanosomal articulated desma
skeleton, are among the most common and diversified sponges in the fossil record. They are believed to be of
low diversity today, sometimes treated as “isolated survivors of a much larger fossil sponge fauna” (Van Soest
et al. 2012). However, recent studies (Pisera and Fromont 2010, Pisera unpublished) suggest that this picture
may be wrong. The present study is based on new material from the several widely distributed localities in
the tropical Western Atlantic (including Bermuda). Earlier Schmidt (1870, 1879, 1880) reported about 24 spe-
cies from the same region, while Van Soest and Stentoft (1988) observed 14 species solely from Barbados.
The study revealed 48 lithistid species (among them 26 new) belonging to 20 genera (including one new).
Lithistids are dominated by Theonellidae (both in terms of diversity and number of specimens, represented by
3 genera and 16-17 species), the next in diversity being Scleritodermidae (4 genera and 6 species), Neopelti-
dae (3 genera, 7 species), Corallistidae, (2 genera, 6 species). Other less common are Azoricidae (2 species),
Siphonididae (2 genera, 3 species), Macandrewiidae (3 species) Vetulinidae (2 species). Families Pleromidae
and Desmanthidae has one species each. This diversity, incidentally similar to that known from other oceans,
for example off Western Australia in the Indian Ocean (Pisera and Fromont 2010) or the SW Pacific in the
New Caledonia region (Pisera unpublished), is also comparable to the diversity of Mesozoic lithistids reported
from Europe (Pisera 1999). It clearly shows that lithistid demosponges are today not isolated survivors, but
simply understudied group.
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Variation between Giant Barrel Sponges Around the Globe
Thomas Swierts!, Daniel F. Cleary?, Katja T.C.A. Peijnenburg' & Nicole J. de Voogd!
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Three giant barrel sponge species have been described so far, with species delineations mainly based on geo-
graphical distributions. Xestospongia muta occurs in the Tropical Atlantic, Xestospongia testudinaria in the
Indo-Pacific from the Red Sea to Taiwan and Xestospongia bergquistia is thought to be confined to inshore
environments in Northern Australia where it lives in sympatry with X. testudinaria. 1t is virtually impossible
to assign a specimen to especially X. muta or X. testudinaria without knowledge of its origin. This gives rise
to the question whether genetic and morphological differences between the two species are yet to be exposed,
or if the current species delineations do not represent the genetic and morphological variation between giant
barrel sponges around the globe. Here we present the results of multiple studies seeking to map the variation
between giant barrel sponges around the globe using different approaches, including phylogenetics, taxonomy
and microbial biology. Our efforts revealed multiple genetically isolated lineages which were sometimes con-
fined to certain water bodies or which had a preference for certain habitats. Furthermore, we found that speci-
mens of both X. muta and X. testudinaria can be genetically more closely related to a giant barrel sponge in
another ocean basin, than to a sympatric congener on the same reef. Some of the genetically isolated lineages
also showed distinct morphological features as spicule size and organization of the ectosome and choanosome.
Together these genetic and morphological differences make a strong case for the existence of additional spe-
cies resulting from an intricate evolutionary history.

Homoscleromorpha diversity revised through an Integrative Systematics
César Ruiz', Thierry Pérez'

I Institut Méditerranéen de biodiversité et d’Ecologie Marine et Continental (IMBE), UMR CNRS 7263, IRD 237, Aix-Marseille
Universite, Avignon Université, Station Marine d’Endoume, Marseille, France. cesar.ruiz@imbe.fr
Homoscleromorpha taxonomy is one of the most challenging among Porifera. Recently elevated to the rank
of Class, this group, made of one Order and two families, has seen a high rate of new descriptions over the
last two decades. The development of an integrative taxonomic approach and the exploration of remote ma-
rine ecosystems have revealed an hidden diversity, highlighting the importance of complementary datasets
such as morphology, cytology, chemistry and genetics to clarify erroneous identifications, cases of alleged
cosmopolitanism and unresolved species-complexes. Using this integrative approach, we have studied the
Homoscleromorpha dwelling in submarine caves. Every new exploration has allowed to discover new species.
The analysis of worldwide fauna provides new insights into Homoscleromorpha classification, challenging the

present systematics and calling the revision of several non-monophyletic groups.

This work takes place in the framework of the LIA MARRIO, and was funded by the CNRS, the Total Founda-
tion and Colciencias-Colfuturo.

Current outlook on carnivorous sponge diversity and systematics
Jon Thomassen Hestetun!, Hans Tore Rapp'

! Department of Biology and K.G. Jebsen Centre for Deep-Sea Research, University of Bergen, Thormohlensgate 534/B, N-5020
Bergen, Norway. Jon.hestetun@uib.no

Carnivorous sponges constituting Cladorhizidae (Demospongiae, Poecilosclerida) have the ability to capture
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small invertebrates, representing a unique life strategy within the sponges. Prey items such as small crusta-
ceans get entangled by filaments or other structures, and are subsequently enveloped by the sponge. Cladorhi-
zids are more prevalent at greater depths, and carnivory is generally regarded as an evolutionary adaptation to
oligotrophic deep-sea conditions, where filter feeding is less viable'. Currently, Cladorhizidae contains nine
genera with some 150 species?, a number that has increased significantly in the last twenty years.

Carnivorous sponges are very diverse in microsclere chela morphology, making it difficult to establish a
secure systematics based only on morphological characters. Here, we present some main findings from our
recent molecular phylogeny of the carnivorous sponges. Results show that all known carnivorous sponges
constitute a monophyletic clade containing no known non-carnivorous sponges, strengthening the hypothesis
that carnivory evolved only once within known sponges?>.

Cladorhizid collection records are scattered, and many areas worldwide remain virtually unexplored. Still,
recent discoveries have added to the available information for the group, and in light of several investigations
into regional cladorhizid faunas* > ®, we draw some general conclusions on current knowledge in terms of
distribution patterns and diversity, as well as indicating possible directions for further research.
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Nothing in sponge systematics makes sense - except in the light of DNA!
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Demospongiae is by far the largest group of sponges, representing approximately 80% of all known sponges.
Systema Porifera (2002) aimed to provide an updated classification for sponges based (almost entirely) on
morphological characters. Since the early 1990’s a number of molecular studies on sponges suggested that
several demosponge orders and families were not monophyletic, however it was only in 2015 that the demo-
sponge classification was revised in light of molecular data. Although this revision proposed many radical
changes to the classification it stressed that the discovery of new taxa and the sequencing of additional species
would likely lead to new phylogenetic hypotheses, which would require further changes to the classification.

The current study uses a combination of morphological, molecular and chemical data to investigate the taxo-
nomic affinities of Jaspis Gray, 1867 (Ancorinidae: Astrophorina). This is the first study to include molecular
data from the type species of Jaspis, J. johnstonii (Schmidt, 1862). Although Jaspis (with 37 valid species) is
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the second largest genus of Ancorinidae, to date the only available DNA sequence is 18S rRNA data from J.
novaezealandiae. In addition to obtaining sequence data from the type species, the present study has generated
18S and 28S rRNA sequences from a further 5 species of Jaspis.

A total analysis tree using a combination of 18S and 28S rRNA sequence data shows strong support for some
Jaspis species clustering with J. novaezealandiae in Astrophorina (Tetractinellida); J. iacuitaster clustering
closely with Paratimea (Stelligeridae, Axinellida), and the type taxon, J. johnstonii clustering with Hemiast-
erella bouilloni in a newly identified clade, separate to Astrophorina, Hemiasterellidae (Tethyida) and Stel-
ligeridae. Chemical screening shows H. bouilloni contains bengamides and bengazoles that are the same as
those previously described from a species of Jaspis from Fiji. Our analysis of CO1 barcoding fragments shows
newly obtained sequences from H. bouilloni and J. splendens clustering with Hemiasterella sp. 2 (GenBank
AY561977) and Hemiasterellidae (Sponge Barcoding Database Hemiasterellidae sequence SBD 532).

In this study we present morphological and molecular to support the transfer of J. iacuitaster to Paratimea,
morphological, molecular and chemical data for the reassignment of Hemiasterella bouilloni to Jaspis and
morphological and molecular data for the erection of a new order Jaspida ord. nov. The present study high-
lights the insights that can be gained by taking a more integrative approach to sponge systematics and incor-

porating morphological, molecular and chemical datasets.

Are we there yet?-Novel families and genera revealed within Verongimorpha while
expanding geographic and habitats explorations.

M. Cristina Diaz" 2, Pierre Chevaldonné®, Maude Dubois®, Marie Grenier3, César Ruiz3, Alexander
Ereskovsky’, Jean Vacelet’, Nicole Boury-Esnault® & Thierry Pérez’
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Verongimorpha includes taxa of heterogeneous morphologies, as they may possess fibers (containing chitin
and/or spongin), spicules only, or no macro-skeleton at all. Current phylogenies depict three main orders
within the subclass: Verongiida, Chondrosiida, and Chondrillida (see Morrow and Cardenas, 2015). Recent
studies seem to indicate that genetic data and the choanocyte chamber morphology (eurypylous vs diplodal)

seem to produce the most congruent phylogenies within this group.

In recent years, we have collected more than 200 specimens of Verongimorpha while exploring shallow tropi-
cal habitats, mostly from caves and other cryptic habitats, of remote areas such as the Marquesas archipelago
(Western Central pacific) and 11 islands in the Lesser Antilles. The COI gene (Folmer fragment, 575 bp)
was amplified, sequenced, and aligned with the Verongimorpha datasets on genetic databases. Morphological
studies have been advanced on some of the taxa. The genetic affinities of taxa collected in these expeditions
confirm certain concepts of Verongimorpha phylogeny, but also reveal novel clades (taxa). Some of the most
important results obtained so far are the monophyly of Verongiida and its families Aplysinidae, lanthellidae,
and Pseudoceratinidae and the finding of basal novel clades within major Verongimorph groups: i.e. basal Ve-
rongiida and basal Pseudoceratinidaec. Among the novel genera and families uncovered, are: i) a novel clade,
sister to Aiolochroia, suggesting the need of a distinct genus, possibly within a new family of Verongiida; ii) a
novel lanthellidae clade, composed of a Hexadella-like species with a very distinct genetic identity; iii) a nov-
el taxon sister to Aplysina, from Marquesas Islands, reinforcing the unique genetic identity of Aplysina; and
iv) two novel clades within Chondrillida, suggesting a much greater diversity within this order, and the need to
search for other anatomical and biological synapomorphies within the group.The results here presented clearly
show that even within a well-known poriferan group, expanding geographic and habitats explorations show
that “We are not done yet” discovering new taxa, relationships, and understanding the congruence between
genetic identities and anatomical features.

This work takes place in the framework of LIA MARRIO. Sampling cruises Pakaihi I Te Moana and Paco-
tilles were financially supported by the “Agence des Aires Marines Protégées (AAMP)” and the “UMS Flotte
Océanographique frangaise”, respectively. Post processing of the samples was achieved thanks to funding by
CNRS, Aix Marseille University and the Total Foundation.
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A proposal for the family level classification of Calcinea (Porifera, Calcarea)
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Integrative approaches have more recently advanced the understanding of the taxonomy and phylogenetic
relationships of calcareous sponges of the subclass Calcinea. With the help of DNA phylogenetic analyses and
morphological re-interpretation of characters several genera were revised. It became obvious that several clas-
sically recognized genera such as example Clathrina and Guancha comprised species that sometimes were not
particularly closely related to each other. As a result, several new genera were proposed, for example Arthuria
Klautau, Azevedo, Condor-Lujan, Rapp, Collins & Russo, 2013, Borojevia Klautau, Azevedo, Coéndor-Lujan,
Rapp, Collins & Russo, 2013, Brattegardia Klautau, Azevedo, Condor-Lujan, Rapp, Collins & Russo, 2013
and Nicola Coéndor-Lujan & Klautau, 2016. These revisions also led to the recognition of new synapomorphic
morphological characters for the genera. Consequently, however, uncertainties about the family-level taxon-
omy of Calcinea exist. We analysed two nuclear DNA markers, the internal transcribed spacer region and the
partial 28 ribosomal RNA gene from 18 genera of Calcinea. Based on the results of our phylogenetic analyses,
we propose a revised family-level taxonomy for the subclass.

Cinachyrella australiensis (Carter, 1886) In The Indo- West Pacific: An Integrative
Approach To Understanding A Complex Species Complex

Kathryn A. Hall', Miranda E. Vidgen' & John N.A. Hooper'

! Biodiversity and Geosciences Program, Queensland Museum, South Brisbane, Queensland, Australia. kathryn.hall@gm.qld.gov.
au

Species of Cinachyrella Wilson, 1925 (Demospongiae, Tetractinellida, Tetillidae), with their distinctive ball
shapes and complements of delicate triaenes protruding beyond their surfaces, are charismatic and conspicu-
ous components of benthic marine sponge fauna. Within the large collection of sponges at Queensland Mu-
seum, several hundred specimens are identified provisionally as Cinachyrella australiensis (Carter, 1886),
largely due to their yellow colouration and spherical habitus. Much of this material was collected by benthic
trawls of locations spanning the entire length of the inter-reef seabed of the Great Barrier Reef and Torres
Strait. Additional material from subtropical and temperate eastern Australia, Papua New Guinea and other
western Pacific and eastern Indian Ocean localities supplements the GBR collection. The physical forces as-
sociated with the collection method, and subsequent handling of large volumes of material from the trawls,
caused many sponges to be broken and fragmented, making identification using light microscopy alone ex-
tremely demanding.

Given the inadequacy of light microscopy for resolving the identities of the specimens within this large and
problematic collection, it seemed the perfect candidate for an integrative taxonomy study, using DNA barcod-
ing and detailed electron microscopy. Examinations using SEM demonstrated variation in the morphology
of the specimens, suggesting that we did not have a homogenous set of samples, despite their macroscopic
similarity. Although biological variation was evident, the partial COI mtDNA barcode sequences we obtained
were insufficient to resolve satisfactorily any species limits within the sample. Consequently, we adopted a
combined approach to the molecular examination, employing four additional markers: partial COIl mtDNA,
two mitochondrial intergenic spacers, and partial 28S rDNA.

Our results to date support previous studies (1), which suggest that, for tetillid sponges at least, COII and the
intergenic spacers have faster rates of evolution than the COI barcoding region, and are useful for taxonomic
studies. Given the very large collection housed at Queensland Museum, we are amassing a substantial data-
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base of sequences for these regions. Preliminary phylogenetic analysis indicates broad agreement among the
mitochondrial and ribosomal gene trees, and further, that these trees are consistent with observed morphologi-
cal variation. Given that these four additional markers are quicker and easier to amplify compared to COI
(50-70% success rate, compared to 25% for COI), and have a higher information content because they are
more rapidly evolving, we advocate strongly for a multilocus approach to the “barcoding” of tetillid sponges.
Although the study is still in infancy, already our data show that at least 10 MOTUs hide within the C. aus-
traliensis species complex.
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Taxonomy of deep-sea sponges living on polymetallic nodule fields in the Clarion-
Clipperton Fracture Zone (CCFZ), East Pacific

Daniel Kersken” > Dorte Janussen' & Pedro Martinez Arbizu

! Senckenberg Research Institute and Nature Museum (SGN), Department of Marine Zoology, Senckenberganlage 25, D-60325
Frankfurt am Main, Germany. Daniel.kersken@senckenberg.de

2 Senckenberg am Meer, German Centre of Marine Biodiversity Research (DZMB), Am Siidstrand 44, D-26382 Wilhelmshaven,
Germany.

Up-to-date knowledge on the deep-sea sponge fauna (Porifera) of the Clarion- Clipperton Fracture Zone
(CCFZ) in the eastern Pacific is relatively scarce and needs to be extended, because the CCFZ is one of the
worldwide biggest potential deep-sea mining areas for industrial mining of polymetallic nodules. The frame-
work of this project is the Joint Programming Initiative Oceans (JPIO), which is focused on the ecological
aspects of deep-sea mining. The project-related research expedition SO239 EcoResponse by RV Sonne was
focused on the study of benthic deep-sea communities living in polymetallic nodule field systems. During
this expedition, 68 deep-sea sponges of 18 morphotypes and 35 species were collected in depths from 1700
to 5000 m by deployment of a Remotely Operated Vehicle (Figure 1). Main objective of this project is the
establishment of a picture-based species catalogue of the deep-sea sponge fauna in the CCFZ. Further main
objectives are DNA-Barcoding with four genetic markers (16S, 18S, 28S and COI) and software-based anno-
tation of video material from ROV transect dives. The presentation during this workshop includes preliminary
results of the deep- sea sponge taxonomy with additional project-specific information, e.g. on species distribu-
tion within the CCFZ or potential occurrence of new deep-sea species.

Financial support by the German Bundesministerium fiir Bildung und Forschung (BMBF) is gratefully ac-
knowledged.

Calcarean sponge fauna of the eastern Mediterranean Sea

Vasilis Gerovasileiou', Tayara Fontana?, Fernanda Azevedo?, Chryssanthi Antoniadou?, Eleni
Voultsiadou® & Michelle Klautau®

! Institute of Marine Biology, Biotechnology and Aquaculture, Hellenic Centre for Marine Research, Heraklion, Greece. vgero-
vas@hcmr.gr,
2 Universidade Federal do Rio de Janeiro, Instituto de Biologia, Departamento de Zoologia, Rio de
Janeiro, Brazil.
3 Department of Zoology, School of Biology, Aristotle University of Thessaloniki, Thessaloniki, Greece.
Sponge research in the eastern Mediterranean Sea has mainly focused on demosponges. Calcareans have been
scarcely studied in this area, especially when compared with the north-western Mediterranean basin and the
Adriatic Sea. Recent sponge sampling in various habitat types of the Aegean Sea (e.g. shallow rocky beds,
semi- and entirely submerged caves, artificial substrates), in the framework of different research projects,
yielded several specimens of calcareous sponges. The examination of this material revealed 11 taxa, of which
6 species are new to science: Amphoriscus sp. nov., Sycantha sp. nov., Sycon sp. nov. and Vosmaeropsis sp.
nov. 1-3. Furthermore, a detailed overview of the relevant scientific literature was performed and an updated
checklist of the calcarean fauna of the eastern Mediterranean Sea was compiled. According to our results, the
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new records included, the up-to-date calcarean fauna of the eastern Mediterranean consists of 32 species (40%
of the Mediterranean Calcarea) belonging to 16 genera, 13 families, and 4 orders. Calcaronea is the richest
subclass, with 23 species, while Calcinea is represented with 9 species. The most diverse genus was Sycon (8).
Most species were recorded in the Levantine Basin (17), North Aegean (12), and South Aegean Sea (6). Our
review showed that most calcarean records from the eastern Mediterranean Sea were included in old publica-
tions and that the calcarean species found to date exclusively in the eastern Mediterranean make up 25% of
its total calcarean fauna. This and the fact that recent research effort in the Aegean Sea yielded 6 new species
indicate that further research could increase our knowledge on the calcarean diversity of the Mediterranean.

Three new and four poorly known species of Plakina (Porifera, Homoscleromorpha)

Anaira Lage', Vasilis Gerovasileiou?, Eleni Voultsiadou®, Thierry Pérez*, César Ruiz* & Guilherme
Muricy’

! Departamento de Invertebrados, Museu Nacional, Universidade Federal do Rio de Janeiro, Brasil;
? Hellenic Centre for Marine Research, Greece;
3 School of Biology, Aristotle University of Thessaloniki, Greece;

4 Institut Méditerranéen de Biodiversité et d "Ecologie marine et continentale, CNRS, Aix Marseille Univ, IRD, Avignon Univ,
Marseille, France

Plakina is among the most representative genera of the class Homoscleromorpha, with 29 valid species
occurring in subtidal hard substrates, mostly ceilings and walls of dark or semi-dark habitats. The genus
is widely distributed around the world, although the regions of the Mediterranean Sea (8 spp.) and Carib-
bean Sea (5 spp.) record the highest species richness. Two Mediterranean species, Plakina monolopha and
P. trilopha, are allegedly cosmopolitan but most records from outside the Mediterranean need revision,
including the Brazilian record of P. trilopha (Muricy et al., 1998, Domingos et al., 2016). In the pres-
ent study, we describe three new species of Plakina and redescribe four others from different regions
(Central Pacific, Aegean Sea, Antarctic, and Southwestern Atlantic). Plakina sp. nov. 1 from the Marquises
Island, Central Pacific, is distinguished by its lophose calthrops exclusively trilophose and with all actines
terminally spined. Plakina sp. nov. 2 from Greece is massive, orange to red-pink with whitish borders in
vivo, and has trilophose and tetralophose calthrops with very irregular shapes. Plakina monolopha var. ant-
arctica Topsent, 1917 from Petermann Island, Antarctica, has monolophose calthrops with the basal actines
bifurcated and the lophose actine ramified in a complicated 1m, 2d, ts pattern. Furthermore, its spicules are
larger than those of Mediterranean P. monolopha (cf. Muricy et al., 1998). We thus propose to rename it as
a new species, provisionally called Plakina sp. nov. 3. We also revised other four poorly known species
of Plakina and added the following new characters to their descriptions: to P. crypta, the irregular shape
and rare trilophose calthrops; to P. weinbergi details of spicule shape (regular and irregular, with blunt and
microspined tips); to P. bowerbanki the presence of a marginal canal, circular oscules and basal cavities, and
SEM analysis of spicules; and to P. coerulea the presence of a marginal canal, basal cavities and rare mono-
, di- and trilophose calthrops. The geographic distribution of P. crypta from SW France is extended to the
Aegean Sea, with its first record for Greece. The distribution of the Tropical Southwestern Atlantic species
P. coerulea is extended from Maceid to Fernando de Noronha oceanic archipelago and to Cabo Frio, in SE
Brazil. These preliminary results indicate that the genus Plakina is more diverse and that its species are
more widely distributed than previously thought.
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2. Muricy G., Boury-Esnault N., Bézac C., Vacelet J., (1998) Zool J Linn Soc 124, 169-203.

3.Topsent E., (1917). Paris: Masson et Cie., 1-97.
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Calcareous Sponges From Palau And The Great Barrier Reef, Australia
Anita Mary George', Merrick Ekins', Sam McCormack? & Michelle Klautau®

1 Queensland Museum, South Brisbane, Queensland, Australia anita.george@gm.qld.gov.au

2University of Waikato, Tauranga, New Zealand
3Universidade Federal do Rio de Janeiro, Brazil

Calcareous sponges are composed of calcium carbonate spicules that can be diactines, triactines, tetractines,
and/or polyactines. Their aquiferous system is very diverse, being asconoid, syconoid, syllebid, leuconoid or
solenoid. Currently there is a dearth of taxonomists and knowledge in calcarea taxonomy in Australia. As part
of'acquiring taxonomic knowledge and updating the calcareous sponge collections from Queensland Museum,
a set of 21 vouchered samples from Palau and the Great Barrier Reef were examined at the first calcareous
workshop conducted at the South Australian Research Development Institute (SARDI) Aquatic Sciences,
Adelaide, South Australia. Four specimens were from Palau while the remaining specimens were from the
Queensland coast with 12 specimens exclusively from the Great Barrier Reef. Eighteen species were identified
as calcareous sponges, of which, 12 species were from the subclass Calcinea and five from Calcaronea. Order
Clathrinida (Calcinea) was represented by the genera: Arthuria, Ascandra, Ascoleucetta, Clathrina, Leucaltis,
Leucetta and Levinella. Whilst the subclass Calcaronea was represented by the genera Grantia, Leucandra,
Sycettusa and Sycon. Of these, the widespread dominant genera were Leucetta, followed by Ascoleucetta.
New species are expected from this collection for Australia and Palau.

Divergence between molecular and morphological data in Brazilian Arenosclera
sponges (Haplosclerida, Demospongiae)

Camille V. Leal" >3, Fernando C. Moraes*, Adriana Froes?, Ana Carolina Soares?, Fabiano Thompson?
& Eduardo Hajdu!

! Universidade Federal do Rio de Janeiro, Museu Nacional, Rio de Janeiro, Brazil camille.victoria@gmail.com

2 Universidade Federal do Rio de Janeiro, Instituto de Biologia, Departamento de Biologia Marinha, Rio de Janeiro, Brazil
3 Graduate Program in Genetics, Universidade Federal do Rio de Janeiro
4 Jardim Botanico do Rio de Janeiro, Rio de Janeiro, Brasil

Arenosclera has six accepted species in the Indo-Pacific (5): Australian (3), New Caledonia (1), Red Sea (1)
and West Atlantic: Brazil (1). Recent expeditions to the Amazon reefs yielded three specimens assignable to
Arenosclera, but seemingly quite distinct from the sole species this far known from Brazil, namely 4. brasil-
iensis. The rich chemistry known from A. brasiliensis caught our attention about relationships among these
species and inspired us to perform a phylogenetic analysis to verify if Arenosclera is monophyletic. We inte-
grated morphological and metagenome derived molecular analyses (28S). Morphology was studied as usual,
and metagenomes were extracted according to (1), and then sequenced with Illumina MySeq technology. A
28S Genbank database was compiled with sequences >80% similar to the complete 28S of 4. heroni (type
species of Arenosclera). Metagenomes were compared with this database using BLASTN and only 28S-like
sequences were saved. Following, we used CAP3 and SPADES to assemble sequences in contigs, and selected
the largest contig for the phylogenetic analysis. The latter also used additional haplosclerid 28S sequences
collected from Genbank. Sequences were aligned with MAFFT 7 and the Maximum likelihood phylogeny
obtained with RAXML. The Amazon species feature delicate oxeas and sand in the fibers (carbonatic in one,
siliciclastic in the other), with soft consistency and beige color. Additional differences between both species
are the structure of their callyspongiid skeleton and morphology of the oxeas. Aside their arborescent habit,
these species are very similar to other Arenosclera spp. However, the phylogeny retrieved shows that not only
Amazon reef species, as well as 4. brasiliensis do not form a monophyletic group with A. heroni. Brazilian
species appear in a distinct clade, suggesting that these species represent a new genus. The confused systemat-
ics of the Haplosclerida hinders the objective classification of this new clade for now. Additional studies using
other Haplosclerida and molecular markers are necessary to better define this group.
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Cliona laticavicola is an ecophenotype and an ontogenic life stage of the coral
excavating sponge Cliona delitrix

Andia Chaves-Fonnegra', Angela Marulanda-Gomez?, Benjamin Mueller?, Jose V. Lopez* & Sven Zea?
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3Institute for Biodiversity and Ecosystem Dynamics, University of Amsterdam, The Netherlands.

*Halmos College of Natural Sciences and Oceanography, Nova Southeastern University, 8000 North
Ocean Drive, Dania Beach, Florida, USA.
3 Instituto de Estudios en Ciencias del Mar—CECIMAR, Universidad Nacional de Colombia, Sede Caribe, Santa Marta, Colom-
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Excavating sponges burrow galleries and tunnels in calcareous substrata. Their epilithic portions may be
papillated, encrusting or massive, and some species may pass through these stages as part of their ontogeny-
growth. The red-orange excavating sponges Cliona laticavicola Pang, 1973 and Cliona delitrix Pang, 1973
were described simultaneously from the same reefs in Jamaica as separate species, the former being papillated
and the latter fully encrusting. Despite similarities in spicule morphology, they appeared to be separate species
due to their geographical and ecological distribution throughout the Caribbean, with papillated forms widely
distributed in shallow habitats, and encrusting forms restricted to deeper settings and absent in certain locali-
ties. However, detailed observations of C. delitrix papillated recruits and their subsequent growth led us to
question whether C. laticavicola and C. delitrix are the same species. Extensive morphological comparisons
of material from different locations in the Caribbean showed that their tylostyle spicules strongly overlap in
shape and size between both species wherever they co-exist. In addition, in Southern Caribbean localities
(continental coast of Colombia and Panama) both species share a complement of unique spiraster spicules that
are absent in other studied areas including the type locality. Genetic analyses using the mitochondrial segment
from CO2 to ATP6 genes supported a monophyletic group with genetic distances between species compatible
with conspecificity, confirming previous published work with nuclear ITS1 sequences, while microsatellites
analyses suggest incomplete speciation or recent hybridization between species. Based on both morphological
and genetic information, we herein suggest synonymizing the two species, choosing C. delitrix as the valid
name, and C. laticavicola as an early ontogenetic life stage and an ecophenotype.

A revised molecular phylogeny of the subclass Calcaronea
Adriana Alvizu', Mari Heggernes Eilertsen', Joana R. Xavier' & Hans Tore Rapp'

! Department of Biology and K.G. Jebsen Centre for Deep-Sea Research, University of Bergen, PO Box 7803, N-5020 Bergen,
Norway adriana.alvizu@uib.no

Calcareous sponges are acknowledged to be taxonomically challenging and molecular data does not support
the current morphology-based classification. We sequenced a short fragment (C-region) of the 28S gene,
which was recently proposed as the most phylogenetically informative marker to be used as a DNA-barcode
for calcareous sponges. Our analyses, that combine newly generated sequences with those from previous stud-
ies, include a total of 125 sequences representing ca. 71 taxa across 23 (out of 56) genera and all 14 families
of Calcaronea. Our results are congruent with previous studies in that the current ordinal classification within
Calcaronea is artificial, and most families and genera are non-monophyletic. Our study also supports the basal
position of Leucosolenia, however, the increased taxon sampling reveals this genus to also be polyphyletic.
We further recovered a well-supported monophyletic clade that includes Sycon-like species with a stem col-
lected in both shallow- and deep-water. This study highlights the need for a thorough revision of the subclass
Calcaronea and provides a molecular framework for future studies.

Financial support by the Norwegian Biodiversity Information Centre (grant to HTR, project number 70184219),
the Norwegian Academy of Science and Letters (grant to HTR), the Research Council of Norway (through
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contract number 179560), and by the European Union’s Horizon 2020 research and innovation program (grant
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Exploring remote islands and remote habitats: the key role of hidden cave sponges in
solving systematic issues
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versite, Station Marine d’Endoume, rue Batterie des Lions 13007 Marseille, France

2 Harbor Branch Oceanographic Institute, Florida Atlantic University, 5600 USI, Fort Pierce, FL 34946, USA
3 NSU, Guy Harvey Oceanographic Center, Dania Beach, FL, USA

4 Universidade Federal do Rio de Janeiro, Instituto de Biologia, Departamento de Zoologia, Rio de
Janeiro, RJ, BR-21941-902, Brazil

Some entire groups of Porifera are still phylogenetically unsettled and are commonly reorganised at the supra-
generic level. Recent explorations conducted by our group, targeted remote or poorly explored islands of
tropical areas, as well as habitats that are not commonly surveyed. Among such remote habitats are underwater
marine caves that have been rather well studied for sponges in areas such as the Western Mediterranean, but
are still reservoirs of unknown biodiversity in most other parts of the world. Their environmental peculiarities
make marine caves indeed common shelters for representatives of groups otherwise uncommon at shallow
depths, including some carnivorous sponges (cladorhizids), hexactinellids or lithistids. Research cruises to the
Marquesas Islands (West Central Pacific) and to several islands of the Lesser Antilles (Caribbean) focussing
on caves and shaded habitats have indeed allowed to gather an unprecedented collection of cave-dwelling
sponges with original body plans, living strategies and/or associations with microorganisms. Our efforts have
improved tremendously the scope of species diversity among two Porifera classes, the Calcarea, and Homo-
scleromorpha. Targeting the preferred habitat (caves) of Homoscleromorpha allowed us to recover a high
proportion of new species (ca 20) that help understand the phylogenetic relationships within this still poorly-
studied, difficult group. We have confirmed the rather common distribution of sponges with hypercalcified or
hypersilicified skeletons in underwater caves. Furthermore, these preliminary investigations produced a great
number of taxonomic novelties, not only at the species level, which was expected, but also at the levels of
genera and most probably families. This was most striking for Verongimorpha, for which the number of new
clades of high rank recovered was surprising, despite this is a rather well studied group.

This work takes place in the framework of LIA MARRIO. Sampling cruises Pakaihi [ Te Moana and Paco-
tilles were financially supported by the “Agence des Aires Marines Protégées (AAMP)” and the “UMS Flotte
Océanographique francaise”, respectively. Post processing of the samples was achieved thanks to funding by
CNRS, Aix Marseille University and the Total Foundation.

Chemosystematics as a complementary tool for Haliclona species (Class Demospongiae,
Order Haplosclerida).

Miriam Reverter' 2, Marie-Aude Tribalat!, Grace P. McCormack® & Olivier P. Thomas!

' School of Chemistry, National University of Ireland, Galway, University Road, Galway, Ireland. mirireverter@gmail.com
2 Marine Institute, Rinville West, Oranmore, Ireland.
3 National University of Ireland Galway, Zoology, School of Natural Sciences, University Road, Galway, Ireland.
The sponge Order Haplosclerida (Class Demospongiae) is one of the most diverse groups of sponges in terms
of number of species and habitats. Despite Haplosclerid sponges being well defined morphologically, the sys-
tematics within this group remains challenging since molecular evidence is discrepant with the morphological
indicators [1]. Gratifyingly, haplosclerids produce a high diversity of specialized metabolites, including alka-
loids, polyacetylenes and terpene derivatives [2]. Chemosystematics, which is the classification of organisms
based on their metabolite contents, has proven to be a valuable tool to complement morphology and molecular
genetics for some sponge groups like Homoscleromorpha [3]. In this study, we have combined UHPLC- ESI-
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qQToF and NMR metabolomics analyses of 11 Haliclona species from the Northeastern Atlantic and the
Northwestern Mediterranean. Integration of results from both techniques through a multiple factor analysis
(MFA) allowed the identification of six statistically different groups based on the sponge metabolomes, which
are in accordance with the previously established Haliclona sub-genera. This study shows the potential of
chemosystematics as a complementary tool, as well as the importance of integrating both NMR and LC-MS
techniques for the study of sponge metabolomes. The perspectives and limitations of this approach will be
discussed.
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Integrative taxonomy reveals a high diversity of Homoscleromorpha in Cabo Frio,
Southeastern Brazil (SW Atlantic)
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So far, the Class Homoscleromorpha was poorly represented in the Southeastern Brazil ecoregion of the Warm
Temperate Southwestern Atlantic province, with only one unidentified record of Oscarella from Buzios, in the
coast of Rio de Janeiro State (Muricy & Hajdu, 2006). An exhaustive search in the nearby city of Cabo Frio
revealed a rich fauna of Homoscleromorpha with several chromotypes of Plakina spp. and Oscarella spp. liv-
ing in the underside of boulders and massive corals of the subtidal zone (5-10 m depth) and of stones of a tide
pool (0.1-1.0 m depth at low and high tides, respectively). The lack of useful morphological characters and the
high variability of the external morphology requested to describe these species with an integrative approach
including morphology, anatomy, cytology, reproduction, ecology, and sponge barcoding DNA sequences gen-
erated with two distinct phylogenetic markers (cox-1 and cit-b). We found that the different morphotypes
belong to three species of Plakina and to between six and eight species of Oscarella. The genus Plakina in-
cludes the first record of P. coerulea outside its type locality and two new polychromatic species found only
in a single tide pool. The different Oscarella species are highly polymorphic and are still under cytological
and molecular investigations. This integrative approach applied to the species from Cabo Frio, combined with
extensive searches directed to Homoscleromorpha in cryptic habitats, showed that the diversity of the class is
significantly higher than previously known.
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Phenotypic Plasticity in Sponges: a case study on Callyspongia sp. from Northeastern
Brazil

Gisele L.obo-Hajdu, Mariana Ventura Alves, Thomaz Vieiralves & Thiago Silva de Paula
Department of Genetics, Universidade do Estado do Rio de Janeiro, Rua Sdo Francisco Xavier, 524, PHLC, sala 205, 20550-013,

Rio de Janeiro, Brazil. lobohajdu.uerj@gmail.com

Classically, phenotypic plasticity promotes diversification because the developmental pathway which deter-
mines the phenotypes induced by the environment consists of multiple genes, responsive to the action of natu-
ral selection. However, environmental changes can induce disparity in the expression of genes, by modifying
the DNA without changing the allelic frequencies. Sessile organisms activate different genetic programs in
response to environmental changes by large scale DNA methylation control and chromatin modification. One
modified route can be fixed if the environment is stabilized, and the selected phenotype can be expressed this
way as long as the environment is kept unchanged. This expressed phenotype can, and is, inherited, as long as
the selective pressure continues. This expression level of phenotypic plasticity in sponges has been a source
of impairing for both species identification and delimitation. Changes in the morphology of the sponges have
been correlated with the action of the waves, currents, sedimentation, temperature, bioavailability of minerals,
and several biotics factors, such as predation. In Northeastern Brazil, four colour morphotypes of Callyspon-
gia sp. are observed, blueish, greenish, redish, and yellowish; which may regard to interspecific differences.
A total of 55 samples of Callyspongia sp. collected in Salvador, were examined: 15 blueish, 22 greenish, 06
redish, and 12 yellowish. All phylogenetic reconstructions, whether if using ITS, 16S or cox1, shown that
individuals of Callyspongia sp. comprise the same clade, regardless of colour. Besides genetically identical,
specimens of Callyspongia sp. were also morphologically indistinguishable. Their skeleton are strongly strati-
fied, and show the double integrated net of spogin fibres, typical of the genus. The primary fibres have about
40 micrometers (1 m) and secondary fibres, about 30 um. The endosome is constituted by primary fibres of
47- 59, 81-66 n m, secondary 23-33, 14-38 um and tertiary 5-10, 62-18 pm. Spongin fibres are filled by the
megascleres oxeas, measuring 48-121 um long and 2 - 8 pm wide. Toxa are the only microscleres observed
type, ranging from 8 to 19 pm in length. No difference was found among colour morphotypes of Callyspongia
sp. either in their external or internal morphology. Although these results evidence that colour variation in
Callyspongia sp. is not a case of diversification, the underlying causes for such plasticity in this species are
still to be demonstrated.

References

1. E.J. Duncan, P.D. Gluckman, P.K. Dearden, J. Exp. Zool. (Mol. Dev. Evol.) 322B (2014) 208-220.

2. K.N. Laland, T. Uller, M.W. Feldman, K. Sterelny, G.B. Miiller, A. Moczek, E. Jablonka, J. Odling-Smee, Proc. R. Soc. B 282
(2015) doi: 10.1098/rspb.2015.1019.

Financial support by Coordenagao de Aperfeicoamento de Pessoal de Nivel Superior (CAPES), Conselho Na-

cional de Desenvolvimento Cientifico e Tecnologico (CNPq) and Fundagao Carlos Chagas Filho de Amparo

a Pesquisa do Estado do Rio de Janeiro (FAPERJ).

Sponges of the genus Agelas from the Indo-Pacific

Merrick Ekins

Queensland Museum Po Box 4400, South Brisbane, 4101

The genus Agelas is one that has caused a great deal of confusion over the past hundred years or so. It has
confused taxonomists by its deceptively seductive verticillated acanthostyles. However despite it’s obvious
bright orange colour, specimens have been classified rather haphazardly, not because of incompetence but
rather due to the combination of poor descriptions, type specimens that were either destroyed during the sec-
ond world war, lost, badly preserved, or too small a fragment to examine. Revision of the Indo-Pacific Agelas
species involved examination of all available type specimens. The revision includes molecular data as well as
photographs of the specimens, spicules, skeletons and additional specimens to show the variation that occurs
within each species, and descriptions of new species. This should provide a useful resource for identification
of Agelas species around the world.
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Evolutionary transformations of choanocyte kinetid in the phylum Porifera and their
significance for phylogenetic reconstructions
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Sponges were traditionally considered as the most primitive multicellular animals because of their general
simplicity and similarity between choanocytes and choanoflagellates. Recent molecular data confirmed the
hypothesis of common ancestor for choanoflagellates and sponges. One could expect the presence of com-
mon characters in cytoskeleton in both groups. It is well known that the kinetid structure of eukaryotes is a
good phylogenetic marker for the analysis of macroevolutionary processes and relationships among organisms
through time. Kinetid of sponge choanocyte might possesses some characters of choanoflagellates, or even
deeper lineages of opisthokonts.

Using transmission electron microscopy we obtained original data on the choanocyte kinetid structure from
three main branches of Porifera: Demospongiae, Calcarea, and Homoscleromorpha.Based on the analysis of
kinetid diversity and known molecular phylogeny of Porifera we reconstructed the ancestral type of choano-
cyte kinetid for each of these branches. Kinetids of Demospongiae differ from each other by presence/absence
of accessory centriole and the connection with nucleus as well as by the arrangement of MTOCs around the
kinetosome. Subclasses Keratosa and Verongimorpha apparently have one kinetid type. In subclass Hetero-
scleromorpha representatives of different monophyletic groups have different kinetid types. The tendencies
of kinetid evolution in Demospongiae appear to be the reduction of centriole and transformation of kinetid-
associated MTOCSs pattern. In Calcarea the choanocyte kinetids of subclasses Calcinea and Calcaronea dif-
fer by the presence/absence of kinetosome-nucleus connection, which corresponds to nuclear position in the
choanocyte. In Homoscleromorpha all the Plakinidae and few species of Oscarella (Oscarellidae) with apical
nucleus in choanocyte have the kinetid connected to the nucleus, but the Oscarella species with basal nucleus
have different kinetid type. Each evolutionary choanocyte kinetid transformation occurs within certain branch
of sponges, but the kinetid transformation does not occur in every sponge lineage. In different subdivisions
of Porifera the changes of kinetid structure are confined to the taxa of different levels. The nuclear-kinetid
disconnection and nuclear migration from apical to basal position in choanocyte is a common evolutionary
tendency that was observed in all three classes of Porifera. On the base of comparative morphological analysis
we reconstructed the ancestral type of choanocyte kinetid for Porifera that differs essentially from the kinetid
type of choanoflagellates. Thus, these data contradict to hypothesis of the direct origin of the choanocytes
from choanoflagellates and does not support an opinion that choanoflagellates were ancestors of Metazoa.

Financial support by Russian Foundation for Basic Research (project No 15-04-03324), and RC of Molecular
and Cell Technologies of Saint-Petersburg State University are gratefully acknowledged.

Historical overview on the Adriatic calcarean sponges
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2 Universidade Federal do Rio de Janeiro, Instituto de Biologia, Departamento de Zoologia, Av. Carlos
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The Adriatic Sea represents one of the seven eco-regions of the Mediterranean. It is situated in the northern-
most part of the Mediterranean and can be subdivided into three ecologically distinct areas: Northern, Central
and Southern Adriatic. Some of the first sponge studies have been carried out in the Adriatic, starting a long
time ago with Aristotle dissecting an Adriatic sponge in 300 BC. Since then, many scientists have been inves-
tigating this area and the Adriatic Sea is known today as the type locality of many sponge species. Calcarean
sponges in the Adriatic were most intensively investigated in the 19" century, primarily by Schmidt, who had
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described in details the localities he had visited back then, in some of his most famous works'. Ten years later,
in his extensive monograph?, Haeckel finds and describes some of the Adriatic calcarean species, and also
revises Schmidt’s species along the way. After Lendenfeld’s work® on the Adriatic calcareans in the end of the
19™ century, calcarean sponge taxonomy of this region has been rather neglected. Only in recent years, the
interest in calcarean sponges and in their type species and localities has grown wider, so in the 21% century a
few papers e.g.** revived this subject. We here present a historical overview of calcarean species records in
the Adriatic Sea, comparing chronologically since Schmidt till nowadays the presence/absence of recorded
species and their localities.
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Exploring microbial dark matter in sponge symbioses
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The term “holobiont” (syn. “metaorganism”) was coined in recognition of the fact that in the environment,
all multicellular hosts (animals, plants) associate with microorganisms'. The concept has profound impacts
on our understanding of ecology which seeks to understand the interactions between organisms and between
organisms and their environment. There is a growing awareness that such microbial communities may fulfil
many essential functions, from nutrition to development and defense against pathogens. Sponges are excel-
lent examples of such holobionts?, because many species harbor enormously dense and diverse communities
of symbiotic microorganisms in their tissues. Up to 41 bacterial phyla and candidate phyla as well as two
archaeal lineages representing thousands of symbiont lineages per sponge individual have been recorded’.
This diverse array of microbial communities has received considerable research attention, yet much remains
unknown about the mechanisms of interactions with the sponge host and their in situ ecological function(s).
The presentation will focus on recent insights into the HMA LMA dichotomy obtained by machine learning*
as well as summarize our current understanding of the genomic adaptations of sponge symbionts to a lifestyle
within sponges.
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Cliona varians harbors dense intracellular populations of Clade G Symbiodinium. These symbioses are typi-
cally unaffected by environmental stressors that induce coral bleaching. However, widespread sponge bleach-
ing was observed during a mass coral bleaching event in October 2015 on shallow reefs in the Florida Keys,
and community- wide consequences of disrupting this sponge symbiosis are unknown. The shallow water
form of C. varians did not bleach in 2015 despite experiencing maximum temperatures >41°C. To better un-
derstand the basic biology of the symbiosis, and the role of the sponge and its symbionts in reef ecology, we
are empirically and theoretically exploring sponge:algal partnership from an interdisciplinary perspective at
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multiple spatial and temporal scales. Sponges offer unique opportunities to study the evolutionary processes
that produce mutualistic interactions. We are exploring dynamics of photosynthate translocation and mecha-
nisms by which symbionts co-opt host cellular machinery to avoid detection and maintain residency within
the host. We will present work that contrasts findings from shallow (<1 m) and deep (>10 m) populations
of C. varians in terms of feeding efficiency, symbiont densities, and general aspects of trophic ecology. We
will also present results from two models designed to evaluate factors that promote symbiont persistence in
hospite. The first is an agent based model constructed to explore the role of energy budgets in the dynamics
of host:symbiont partnerships. The second is a Lotka-Volterra-type model designed to examine how two sym-
biont species might compete for access to a single host. Empirical work testing aspects of these models (e.g.,
how novel and native symbionts navigate host cellular responses) will be presented.
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Molecular and metabolic interactions in sponge-microbe symbiosis
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Sponges host complex communities of symbiotic microorganisms, but how this symbiosis is mediated re-
mains poorly understood. Our recent studies based on —omics approaches have provided new insights into
how the uncultured, microbial symbionts interact with their sponge host.

Firstly, we discovered the presence and abundance of genes encoding for eukaryotic-like proteins (ELPs) in
microbial symbionts. Phylogenetic analyses indicate that these ELPs have been horizontally transferred from
sponges and other eukaryotes into symbiont lineages. Meta-transciptomic analyses showed that a large array
of different ELPs is expressed under natural settings, indicating their functional role in symbiosis. Through
recombinant approaches we also showed that ELPs can inhibit eukaryotic phagocytosis, which is a relevant
phenotype for a symbiont to avoid being consumed by sponge amoebocytes. Some ELPs could also specifi-
cally bind to sponge proteins involved in bacterial recognition and degradation. These findings suggest that
microbial symbionts have acquired eukaryotic host genes that have subsequently evolved to function as mo-
lecular mediators of symbiotic interactions.

Secondly, we used genome-centered meta-transcriptomics to develop a model for the integrated metabolism in
the sponge Cymbastela concentrica. Transcriptional analysis indicated that diatoms and sponge likely provide
dissolved organic carbon and organic nitrogen compounds, such as creatine, creatinine, urea, and cyanate, to
bacterial and archaeal community members. This fuelled both heterotrophic and chemolithoautotrophic pro-
cesses that retained and recycled biochemical resources within the sponge holobiont. These findings provide
an unprecedented view of the metabolic interactions within sponge-microbe symbiosis, bridging the gap be-
tween cell- and community-level knowledge.

Financial support by Australian Research Council and the Betty and Gordon Moore Foundation is gratefully
acknowledged.

Genome-informed insights into the function of a coral reef sponge holobiont
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The critical ecosystem engineering roles of marine sponges are achieved in large part due to the symbiotic bac-
teria with which they associate. Working with the coral reef sponge Amphimedon queenslandica and its low
complexity bacterial symbiont community, we are exploring how intimate interactions between the partners
shape the biological function of the holobiont. Genomic, transcriptomic, microbiomic and cellular analyses
together provide strong support for a high fidelity relationship of all partners that begins with vertical trans-
mission of core symbionts and is complemented at larval settlement by selective horizontal transmission [1].
The result is an adult microbiome dominated by a sulphur-oxidising bacterial symbiont (order Chromatiales)
that assists the holobiont to function in its low energy, high deposition intertidal reef flat environment [2].
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The gene content of both host and symbiont genomes, and a draft mixed-species genome-scale metabolic
model built from these, suggests that amino acids traded in both directions between the partners are critical to
holobiont development and ecology. As further evidence of the intimacy of this relationship, we see different
transcriptional responses by the host to symbiont versus non-symbiont bacteria, with an initial discrimina-
tion between the two appearing to involve conserved animal innate immune pathways. The emerging picture
from our multi-facted approach is that the A. queenslandica holobiont has evolved a diverse set of molecular
interactions that underlie a strong and stable alliance. Ongoing study of specific interactions highlighted in
this presentation will help us to further understand how sponges cooperate with their bacterial symbionts to
produce biomass while living in a seasonally variable, oligotrophic, reef environment.
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Sponge Symbionts — key to understanding sponge responses to climate change
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Coral reefs worldwide are facing increasing pressures due to ocean warming (OW) and ocean acidification
(OA). Given that Intergovernmental Panel on Climate Change (IPCC) scenarios are predicting further in-
creases in both OW and OA, we are likely to see significant loss of coral cover in the future. However, non-
calcifying organisms like sponges may not be affected in the same way, with a recent study revealing that
sponges can tolerate IPCC projections for 2100 under CO2 Representative Concentration Pathway (RCP) 6.0,
While we are beginning to understand sensitivity thresholds of sponges exposed to OW and OA, much less is
known about the mechanisms that enable them to cope with environmental pressures. In this study, we used
aquarium-based experiments to examine the effects of OW and OA on microbial symbiont function in two
phototrophic (Carteriospongia foliascens and Cymbastela coralliophila) and two heterotrophic (Rhopaloe-
ides odorabile and Stylissa flabellformis) species. Sponges were exposed to OW and OA conditions predicted
for 2100 under two CO2 RCPs. Principle component analysis (PCO) of the Clusters of Orthologous Groups
of proteins (COGs) revealed distinct symbiont functional profiles for each species, with the two phototrophic
species being most similar (Fig.1). In both phototrophic species, the functional potential of the symbionts was
not significantly affected by OW or OA. In both heterotrophic species, the functional gene profiles were not
significantly affected by OA but were significantly disrupted by OW. In particular, sponge microbial com-
munities at ambient temperature (28.5°C) were enriched in symbiont functions including substrate utilization,
defense and repair, and membrane transport, whereas these functions were underrepresented in sponges ex-
posed to 31.5°C. Decreases in these functions likely indicate a breakdown in the sponge-microbe symbiosis in
heterotrophic species in response to temperature stress.
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Metagenomics and FISH-CLEM visualization of marine sponge-associated Chloroflexi
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Marine sponges harbor an exceptional microbial diversity with up > 10.000 different operational taxonomic
units (OTUs), the vast majority of which remains uncultivated. Members of the phylum Chloroflexi can domi-
nate the microbiome of the high microbial abundan ce (HMA) sponges. In order to elucidate the diversity and
function of Chloroflexi symbionts within marine sponges, we combined amplicon sequencing with metage-
nomics and single cell genomic analysis, as well as microscopy (FISH-CLEM). A total of five metagenom-
ics bins and 13 single amplified genomes of the classes Caldilineae, Anaerolineae and SAR 202 group were

66

Sponges & Microbes

recovered from the sponge metagenomes; the six most complete genomes were then analyzed in more detail.
Besides shared genomic features with respect to carbon and nitrogen metabolism, carbon degradation, and res-
piration, the analyzed Anaerolineae genomes were depleted in the number of CRISPR systems and secondary
metabolism gene clusters compared to their cultivated relative A. thermophila and also compared to the other
Chloroflexi symbionts. We posit that the Caldilineae and SAR 202 type symbionts are responsible for bacterial
defenses, while the Anaerolineae may benefit from this protection. Furthermore, the newly established method
FISH-CLEM was applied, to our knowledge for the first time, to visualize Chloroflexi symbionts within the
sponge extracellular matrix at ultrastructural resolution. This study contributes to our understanding of the
basis of marine sponge-microbe interactions.

Metabolic Diversification Across Caribbean Sponges
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Microbial symbionts expand the ecological niche of host sponges by allowing for the exploitation of novel
sources of carbon and nitrogen. Striking host-specificity in these interactions, however, suggests that there is
strong evolutionary selection for divergent microbial communities across coexisting sponge species. If as-
sociating with unique microbial taxa alters how sponge hosts acquire resources, these interactions may also
promote niche partitioning in crowded, oligotrophic ecosystems. To investigate trophic niche specialization
and partitioning across common sponge species in the Caribbean, we measured the isotope values (8"°C and
8"°N) of sponges from twelve sites spanning four geographic regions across a latitudinal gradient from tropical
Panama to the subtropical Florida Keys. In total, 21 species of sponges were collected. Host species varied in
their utilization and processing of resources within sites, with host identity accounting for between 75-90 % of
the variation in "°C and §"°N values across individual sponges within a site. Isotopic niche overlap between
species within a site was low (mean of 12% [+/- SE of 0.96]), suggesting that individual species are filling
unique functional trophic niches. Interestingly, while 8"°C values varied widely and independent of host phy-
logeny, 6"°N values were highly conserved across host phylogeny, with a strong phylogenetic signal indica-
tive of evolutionary legacies that condition resource use and isotope dynamics. Trends in §"°C values may be
driven by high levels of organic matter in the Caribbean leading to relaxed selection pressure for physiological
constraints in carbon metabolism. In contrast, divergence in nitrogen metabolism is likely microbially medi-
ated, with depleted 3"°N values in some lineages suggestive of biological nitrogen fixation and the recycling
and assimilation of inorganic nitrogen. In conclusion, nitrogen limitation may have helped to shape the evolu-
tion of microbial symbioses across Caribbean sponges, leading to niche divergence and specificity in nitrogen
metabolism across host species and broad scale trends in microbial symbiont community diversity.

Function and Form: Finding the Raison d’€tre of Symbiotic Communities within
Sponges
Jose V. Lopez'

"Halmos College of Natural Sciences and Oceanography, Nova Southeastern University,
8000 North Ocean Drive, Dania Beach, Florida, USA
Characterizations of the identity and diversity of microbial symbiotic communities (“microbiomes’) within
different sponges have advanced considerably over the last two decades. Thousands of microbial, mostly un-
cultivable, operational taxonomic units (OTUs) have been identified through the advances of high-throughput
DNA sequencing. However, in spite of compelling data pointing to actual symbioses between many microbes
and the sponge host, determination of microbial symbiont functions remains equivocal in most instances.
Here, I will review current approaches towards addressing the potential function of microbiomes and sym-
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bionts found in marine sponges. A basic hindrance to effective study of microbial functions, stems from the
uncultivability of most symbionts apart from their host. As one solution, sequencing the entire sponge holo-
biont (host and microbiome) as a “metagenome” can illuminate. For example, computational tools provide
algorithms for inferring function from (16S rRNA) sequence data. Microbes also significantly contribute to
elemental cycling and catabolism. Another likely role for symbionts is the biosynthesis of unique secondary
metabolites and vitamins, exhibited in many sponge species. These can be used as defensive or communica-
tion factors benefiting the holobiont. Newer combinations of older, sophisticated technologies such as fluores-
cence in situ hybridization-correlative light/electron microscopy (FISH-CLEM) and nanoscale secondary ion
mass spectrometry (NanoSIMS) now promise to reveal more potential symbiont functions. Other pervasive
questions on the origins and co-evolution of specific symbiont-host partners, and how relevant microbiome
function is to holobiont fitness and speciation will also be discussed.

The impact of depth: sponge-associated microbes and antimicrobial activity change
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Some sponge species are found both in shallow and deeper waters, however, the majority of sponges seems
to prefer either shallow or deeper waters. It is currently unknown whether sponge-associated microorganisms
play a role in the ability of their host to cover a larger depth range. Whereas the microbiota associated with
shallow water sponges has been extensively studied during the past decade, microbial communities associated
with sponges that chose habitats out of reach of SCUBA divers are still largely a ‘blue hole’.

To address this knowledge gap, we selected four sponge species that are found both in shallow water (0-30
m) and in deeper waters (60-90 m). Two of these species were sampled in the Pacific (Callyspongia sp. and
Rhabdastrella globostellata) and two in the Caribbean (Xestospongia muta and Agelas sventres). Next genera-
tion sequencing of PCR-amplified 16S rRNA gene fragments was applied to characterize microbial diversity
in these sponges. In addition, antimicrobial activity is being determined from extracts and bacterial isolates
obtained from Caribbean sponges sampled from different depths.

The first results for the Pacific sponge species and the seawater show depth-related stratification of the micro-
bial communities. Perhaps not surprisingly, bacteria that were most important for the divide between shallow
and deep individuals from the same species were cyanobacteria. However, the divide was not entirely ex-
plained by the disappearance of cyanobacteria in the deeper sponges. The highly reduced relative abundance
of cyanobacterial species in the deeper sponges was accompanied by increased relative abundance of other
cyanobacterial species suggesting that certain cyanobacteria are better adjusted to environmental conditions
in the deeper waters. In addition, preliminary results of antimicrobial activity tests of organic extracts from
the Caribbean sponges indicate that extracts from the shallow-water sponges are more active against Gram+
bacteria than extracts from their deeper counterparts. No depth-related differences in antimicrobial activity
against Gram- bacteria were observed.
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Dissolved organic matter cycling by the sponge holobiont
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Sponges are increasingly recognized as important ecosystem engineers due not only to their ability to provide
and modify habitat for other benthic organisms, but also their ability to influence the cycling of key nutrients
like carbon and nitrogen (/, 2). In particular, sponges have recently been shown to play a role in the recycling
of dissolved organic matter (DOM) via the sponge loop (3, 4). DOM is a major carbon source for a variety of
sponges (5-7), and it is hypothesized that the abundant communities of microbes harboured by sponges play
a role in its uptake (2, 8, 9). However, the importance of these microbes for DOM uptake and the influence
of DOM quality on processing by the sponge holobiont (i.e. the sponge host and its associated microbes) are
still unknown. Here we used stable isotope tracer experiments to compare the processing of different DOM
sources by high-microbial (HMA) and low-microbial abundance (LMA) sponges from the Mediterranean and
Red Sea. All sponges examined assimilated DOM, but significant differences in the processing of the various
DOM sources demonstrated that DOM quality affects its uptake by the sponge holobiont. Phospholipid-de-
rived fatty acid analyses further indicated that the sponge host and its associated microbes may preferentially
utilize certain types of DOM, suggesting there may be resource partitioning within the holobiont. Microbes
also appeared to be more active in the processing of DOM in HMA compared with LMA sponges, but similar
uptake rates suggest HMA and LMA sponges may utilize different strategies to take up DOM. Finally, we
found evidence for the transfer of bacterial-assimilated DOM to the sponge host, providing new insights into
the metabolic interactions between sponges and their associated-microbes.
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Virus: an Important Component of the Sponge Holobiont
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Sponges are extraordinary holobionts since they host a diverse array of macro and micro symbionts. This high
symbiont complexity makes them an ideal model for studying host- viral interactions. Viruses are ubiquitous
biological entities that regulate diverse biological processes'. However, despite their abundance, we have
limited knowledge about how viruses interact with marine sponges. Morphological and molecular approaches
were used to describe the diversity and function of viruses in some of the most representative coral reef sponge
species from the Great Barrier Reef (GBR) and the Red Sea (RS). Sponge viruses were isolated from their
hosts, viral metagenomes were sequenced and taxonomic composition and function were assessed using a
customized bioinformatic pipeline designed specifically for analysis of holobiont metaviromes. In addition,
Transmission Electron Microscopy (TEM) was used to morphologically characterize the viral particles and
resolve their spatial location within the holobiont. Molecular analyses indicate that sponges host a wide diver-
sity of bacterial and eukaryotic viruses including abundant Caudovirales and representatives of Mimiviridae,
Phycodnaviridae and Iridoviridae. Functional annotation revealed the presence of viral accessory genes, as
Nylon degradation and heavy metal resistance, indicating that virus can potentially contribute for sponge
environmental acclimation. TEM analysis further revealed tailed bacteriophages (Caudovirales), non-tailed
icosahedral, dumble-ear, geminated and filamentous virus-like particles (VLP) in the sponge mesohyle matrix,
mucus or associated with their microbial symbiont. Multivariate analysis demonstrated that the viral commu-
nity are mostly consistent within the same sponge specie, although it varies among species. Similarities in the
viral community from sponge species that co- occur in the GBR and the RS reinforce the host specificity in
the sponge-viral association. This study highlights viruses as a diverse and important component of the sponge
holobiont.
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Tide After Time: Structural Shifts and Functional Stability in the Microbiome of an
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Marine sponges host complex bacterial and archaeal communities (microbiomes) that exhibit a high degree of
host-specificity among different sponge species. However, the factors controlling variation in the microbiome
among conspecific sponge individuals are poorly characterized, yet provide critical insight into the stability of
sponge-microbe associations. The contrast between intertidal and subtidal habitats, with large environmental
variation over a small spatial scale, provides an ideal system to assess the effects of environmental variation
on sponge-microbe symbioses. Here, we investigated intraspecific variation in the microbiome of the intertidal
sponge Hymeniacidon heliophila from oyster reefs in North Carolina (USA). First, we characterized the mi-
crobial communities of intertidal and subtidal H. heliophila sponges, ambient seawater, and sediment [1]. H.
heliophila samples yielded clearly distinct microbial communities from those found in sediment and seawater.
Further, significant differences in the diversity, structure, and composition of microbiomes were detected be-
tween subtidal and intertidal sponges, despite their close proximity (<10 m). These differences were driven by

70

Sponges & Microbes

changes in the relative abundance of a few dominant microbial symbiont taxa, as well as the presence or ab-
sence of numerous rare symbionts. Second, we conducted a 70-day reciprocal transplant experiment to directly
test the effects of tidal exposure on the microbiome of H. heliophila [2]. Sponges transplanted between habi-
tats displayed shifts in microbial communities, however, temporal variation was the dominant factor affecting
microbiome composition. We identified core symbionts that persisted across these spatio-temporal scales and
used a metagenomic approach to show that these stable members of the microbiome in H. heliophila represent
nitrogen cycling taxa that have the potential to contribute to a diverse array of nitrogen transformations in the
sponge holobiont. Together, these results indicate that (1) extreme abiotic fluctuations, such as periodic air ex-
posure in intertidal habitats, can drive intraspecific differences in complex sponge-microbe symbioses, and (2)
despite these spatio-temporal shifts in symbiont composition, core symbiont functions (e.g. nitrogen cycling)
can be maintained in sponge microbiomes through functional redundancy.

References
1. B. L. Weigel, P. M. Erwin, Appl. Environ. Microbiol. 82 (2016) 650-658.
2. B. L. Weigel, P. M. Erwin, Sci. Reports 7 (2017) 43247.
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Barettins' are brominated diketopiperazines with many acknowledged bioactivities: antifouling, anti-inflam-
matory, anti-coagulant and antioxidant activities. Barettides? are disulfide-containing peptides with antifouling
activities. These compounds were all originally isolated from the deep-sea boreal north Atlantic demosponge
Geodia barretti®. Barettins have so far only been reported from G. barretti and G. macandrewii. Barettides
have never been reported elsewhere. We therefore wonder whether they may be present in other species of
Geodia, or even other species of demosponges. In other words, could these compounds be used in sponge
systematics as synapomorphies of the genus Geodia, the family Geodiidae, or the suborder Astrophorina? The
distribution of barettins and barrettides may also help our understanding of their biological function and their
origin (sponge vs. symbionts).

We looked for presence/absence of barettins and barrettides in extractions of specialized metabolites from
several north Atlantic demosponges, including 35 specimens of G. barretti (from different populations), 11
species of north Atlantic Geodia and 15 other demosponge species. Metabolic profiles were produced using a
Liquid Chromatography-Mass Spectrometry (UPLC-MS) system.

Our results show that only barettin and 8, 9-dihydrobarettin were occasionally found in other north Atlantic
demosponges, most of the time in very small amounts. Bromobenzisoxalone barettin was never found in other
species than G. barretti. Likewise, barrettides A and B were never found in other species than G. barretti.
More surprising, we found G. barretti intra-specific variation in the presence/absence and amounts of the
barettins and barrettides. Furthermore, these variations reflected major changes in the metabolic profiles from
different populations. We conclude by suggesting that 1) barettins are produced by a species specific micro-
symbiont and that ii) depth explains the G. barretti metabolic variations.

References

1. Hedner E, Sjogren M, Hodzic S, Andersson R, Goransson U, Jonsson PR, Bohlin L (2008) Antifouling Activity of a Dibromi-
nated Cyclopeptide from the Marine Sponge Geodia barretti. J Nat Prod 71 (3):330-333

2. Carstens BB, Rosengren KJ, Gunasekera S, Schempp S, Bohlin L, Dahlstrom M, Clark RJ, Goéransson U (2015) Isolation,
Characterization, and Synthesis of the Barrettides: Disulfide-Containing Peptides from the Marine Sponge Geodia barretti. J
Nat Prod 78 (8):1886—1893

3. Cardenas P, Rapp HT, Klitgaard AB, Best M, Thollesson M, Tendal OS (2013) Taxonomy, biogeography and DNA barcodes
of Geodia species (Porifera, Demospongiae, Tetractinellida) in the Atlantic boreo-arctic region. Zool J Linn Soc 169:251-311

Financial support from the EU FP7 through the Bluegenics project (grant agreement No. 311848) and from the
71


mailto:erwinp@uncw.edu

10th World Sponge Conference
EU Horizon 2020 programme SponGES under grant agreement No. 679849.

Metabolic profiles of microbiota from Antarctic sponges revealed by metagenomics
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Marine sponges harbour diverse and abundant microorganisms which play key metabolic roles in biogeo-
chemical cycles!. Whereas most of the general observations of sponge microbiomes have focused in temper-

ate and tropical environments, the functional roles of sponge symbionts from Polar Regions remain largely
unknown.

Our study aims to characterize the functional potential of microorganisms associated to Antarctic sponges.
Two sponge species, Myxilla sp. and Leucetta antarctica, were collected from Fildes Bay (King George Is-
land, South Shetlands) to perform, shotgun metagenomic sequencing.

Community composition of microorganisms associated to Myxilla sp. and L. antarctica showed a high pre-
dominance of sequences assigned to the Bacteria domain and differences between the two sponge species,
consistently with previously reported data. Profiles of general functions were homogeneous in the two spong-
es (Fig 1A), with a high proportion of genes related to amino acid transport and metabolism, replication, re-
combination and repair. The presence of genes involved in the nitrogen cycle like narCGH, nirK, gnor, nosZ
(denitrification), and amoA4 (ammonia oxidization) was detected, as well as genes implied in carbon cycle like
pgi, rbes, tkt (Calvin-Benson cycle), and sulphur cycle like cysD, cysC, cysH and papsR (sulfur assimilation).
As evidenced in sponge-associated microbial communities from other environment