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Keynote and Plenary Sessions

Room: Arvoredo 6

Name Title Session
Gustaaf Marinus Progress in our Key Note 1 Monday, 10 Oct. Pg.5
Hallegraeff understanding of fish 9:45-10:45
killing microalgae:
implications for
management and
mitigation
Lora E. Fleming Ecological public health Key Note 2 Wednesday, 1Dct. Pg.6
Harmful Algal Blooms 11:15-12:15
and climate change
Philipp Hess Chemical and analytica Plenary Session 1 Monday, 10 Oct. Pg.7
sciences in a whirlwah 14:00-14:30
of global change
Marina Montresor The diatom genus Plenary Session 2 Tuesday, 10d. Pg.7
Pseudenitzschia: life 9:00-9:30
history and its relevance
to species ecology and
evolution
Satoshi Nagai Metagenomic approach Plenary Session 3 Tuesday, 10ct. Pg.8
for HAB monitoring in 14:00- 14:30
Japanese coastal water
Ichiro Imai Environmentfriendly Plenary Session 4 Thursday, 1®ct. Pg.8
strategies for prevention 9:00-9:30
of harmful algal blooms
using algicidal bacteria
associated with seagras
beds
Raphael M Kudela Wiring the ocean to Plenary Session 5 Thursday, 13 Oct. Pg.9
understand and predic 14:00-14:30
Harmful Algal Blooms
Mark Lovell Wells Harmful Algal Blooms Plenary Session 6 Thursday, 13 Oct. Pg.9
and climate change: 16:55-17:25
challenges and paths fo
moving forward
Janaina Rigonato Mining cyanobacterial Plenary Session 7 Friday, 14 Oct. Pg.10
genomes for natural 9:00-9:30
products
Nestor Wilson Lagos Paralytic Shellfish Poiso Plenary Session 8 Friday, 14 Oct. Pg.10

toxins: clinical
applications

14:00- 14:30
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KNO1

Progress in ouunderstandingof fish-killing microalgae: implications for management and
mitigation

Gustaaf Marinus Habraeff

tUniversity of Tasmania, Australia
e-mail: Hallegraeff@utas.edu.au

Fishkilling microalgal species are responsible for much greater global economic impacts on human society than HAB s
leading to seafood biotoxin contamination (i.e.thenmc [/ KAt Sy aD2RTI Affl NBR GARS
precise mechanism how microalgae kill fish remains poorly understood. Progress has been hindered by the use of \
different bioassay systems and lack of analytical methods totifyaand chemically characterize€dl f f SR a A OK.
All high biomass blooms even of nontoxic phytoplankton (eg. diat@haetoceros, Leptocylindrus, Thalassiosira,
dinoflagellatesNoctiluca, Tripgscan cause significant stress for finfish contdiimeintensive aquaculture operations. Highly
potent fishkillers include the taxonomically unrelated flagellate grou@ochlodinium, Karenia, Chattonella,
Pseudochattonella, Heterosigma, Prymnesiuhich all readily lyse upon impact upon the sensitivetigisues of fish. A key
mechanism for fistyill damage being proposed is HAB cell lysis releasing free fatty acids (EPA, DHA, OPA, OTA etc) v
synergism with reactive oxygen species generates labile (minutes to hours) lipid peroxidation produbtsisGe essential
for Karlodiniumand Alexandriumchthyotoxicity, and high ROS producing strains G¢fmttonella ChilearA.catenelld cause
greatest gill damage. With a single known exception (Fldfatania brevis none of these ichthyotoxins aod human health
significance, meaning that recently killed fish are fit for human consumption-gfownd clays at environmentally
acceptable concentrations can effectively mop up ichthyotoxins and offer great potential as a HAB -Specifs
emergeng response tool until other mitigation measures such as towing away cages or airlift upwelling can be implemer
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KNO2
Ecological public health, Harmful Algal Blooms and climate change

Lora E FlemirtgLorraine BackérElisa Berdalét Rosa BarcietaMelissa Friedmat Daniel Badet George Morrig
Gordon Nichols Keith Davidsdh Lucinda Lintott

tUniversity of Exeter, United Kingdom

2US Centers for Disease Control and Prevention, United States

3Consejo Superior Investigacionesrtiiicas, Spain

4UK Met Office, United Kingdom

SUniversity of Miami, United States

SUniversity of North Carolina Wilmington, United Kingdom

"University of Exeter European Centre for Environment and Human Healtfited Kingdom
8Scottish Association of Marine Sciences, United Kingdom

e-mail: L.E.Fleming@Exeter.ac.uk

[FYy3 YR wle&ySNRna O2yOSLIi 2F a902ft23A0If t dzoft A Ocultu@ll f
aspects of public health. This perspective has broadened from the local, regional and national to encompass a more plal
view of the interactions between the health of the environment and humans as illustrated in the complex interactic
between Harmful Algal Blooms (HABSs), climate change, and human hdd&igs have existed for millennia, impacting on
human health usuallly through exposure to the HAB biotoxinsabimumulated and transmitted through the food chain. With
increasing direct anthdirect anthropogenic pressures and drivers, the future trends of HABs are unclear in a world of clinr
and other environmental change, yet the potential risk of exposure and health impacts for humans and other organ
makes this an urgent area forgearch. Given the historically narrow focus of public health with regards to both HABs a
climate change, a new approach is needed. Taking an ecological public health approach would mean greater integratic
collaboration not only between different ssitific disciplines, but also between the different groups and entities involved il
all aspects of HABs. Recent examples can be seen with collaborations around Ciguatera, Florida red tide, the One
Harmful Algal Bloom System (OHHABS), Ostreopsisthanckcently launched GlobalHAB Programnigological public
health provides both an opportunity and a challenge for seeking a more truly interdisciplinary collaboration and a w
vision of the interconnections between HABs, climate change, human lmehard the future of our planet.
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Plenary Sessions

PSO1
Chemical and analytical sciences in a whirlwind of global change

Philipp Hes's
Yifremer, France
e-mail: philipp.hess@ifremer.fr

Oceans and coastal ecosystems provide a number of servioeartpincluding the provision of seafood and drinking wi
waterways for the transportation of goods, recreational spaces and increasingly renewable energy. Harmful Alg:
(HABs) potentially impact negatively on any of these services. Detectintgs thas always been a challenge due to
difficult predictability of algal blooms and the need for rapid reaction due to consumption of seafood as a fresh con
Global change accentuates this challenge furti&obalized trade and potential transgation of harmful organism
increase the need for detection of a wider range of toxins than ever. Recent discovery of tetrodotoxin in echinode
bivalve molluscs underlines the discovery of known compounds in unusual compartments of our ecosysteras th
use of nontargeted analysis as a tool to screen for not just dozens but hundreds of compounds in a single analysis i
at the example of recent studie€hemical ecology of HABs also raises questions leading to novel analytical chi
Recent developments in passive sampling and related techniques for the analysis of seawater respond to som
needs. The combination of chemical analytical and bioanalytical tools for the discovery of yet undescribed tc
discussedThe chdenges and recent developments in method validation and regulatory monitoring, including the de
of toxins in desalinated drinking water, fish killing toxins and ciguatoxins, are also discussed in the context
requirements by IOCCNESCO I task teams and other international bodies (Codex, FAO).

PS02
The diatom genu#seudenitzschia life history and its relevance to species ecology and evolu

Marina Montresot

1Stazione Zoologica Anton Dohrn, Italy
e-mail: marina.montresor@szh.

Pseudenitzschiaspecies, as all diatoms, are caged within a rigid siliceous wall and this feature is at the base of the
life cycle characterized by a tight link between the progressive cell size reduction along with vegetative growth
restitution of the large cell size that occurs within the sexual phase. Sex is thus a fundamental phase in the lifef
diatoms; besides reshuffling the genetic mak® sex has the additional role of restoring large cell size, thus all
persigence of the population. For several species of the genusig®ry traits have been elucidated over the last dec
Almost allPseudenitzschiaspecies are heterothallic, i.e. sex occurs when cells of opposite mating type get in ¢
Experimentakesults show that sex iRseudenitzschiais a densitydependent event and there is both direct and indii
evidence of the occurrence of sex in the natural environm&he availability of transcriptomic and genomic resources
allows decrypting the mlecular mechanisms that regulate transitions amongst different life cycle phases. Ongoing r
is shedding light on the signaling processes that mediate-statye communication between the two mating types an
possible genes characterizing distintating types. Molecular approaches provide new tools to gain information abo
functional role of the different life history stages, to track them in the natural environment and to carry out comp
studies among the different species, thus hatpin understanding species ecology, evolution and population dynami
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PS03
Metagenomic approach for HAB monitoring in Japanese coastal waters

Satoshi Nag4i Shingo UrushizakiHungyen ChénAtushi Fujiwarg Motoshige YasuikeSeiji Katakura

!Fisheries Research Agency of Japan, Japan
2AXIOHELIX Co. Ltd, Japan
3City of Mombetsu, Japan

e-mail: snagai@affrc.go.jp

Sequencing technologies, such as Roche 454 or illumina MiSeq, have made it possible to obtain millions of sequ
in a singt experiment, and massively parallel sequencing (MPS) is a currently revolutionizing survey of eukaryotic
including HAB species, because this technology enables us to detect several hundreds of operational taxonomic u
of eukaryotes fron seawater samples and facilitates the detection of-lvwndance populations in complex eukary
communities. We have employed the MB&sed technology for HAB monitoring suchAtexandrium Chattonella Pseude
nitzschiain Japanese coastal waters. Waekonitoring was conducted at two locations of Osaka Bay from February t
during 20122014 (n = 122) and at one location of Mombetsu city in Okhotsk Sea from Apr 2012 to Jun 2014 (n:
osaka Bay, we compared the abundance of the toxic dinellietg A. tamarensdy the morphologybased observation usil
microscopy vs. the relative abundance of the MPS data, and confirmed similar fluctuation patterns between them,
the MPSbhased method is not quantitative in principle. In Okhotsk seaptesn we detected the genullexandriur;
Azadinium Chattonella CochlodiniumKarenia Karlodunium Prorocentrum PseudochattnellaTakayamaincluding toxi
and fish Killing species. Our data indicated that these HAB species were carried by the Tsushintaiment in summe
seasons, suggesting the possibility of settlements in northern Japan. The detection limit dfastSmonitoring ofA.
tamarensewas 50 copies of rRNA genes, indicating that the technique is sufficiently sensitive for practicaltiue
monitoring of HABspecies.

PS04
Environmentfriendly strategies for prevention of harmful algal blooms using algicidal bacterie
associated with seagrass beds

Ichiro Imat
'Hokkaido University, Japan
e-mail: imailro@fish.hokudai.ac.jp

Thereis an urgent need for bloom mitigation strategies in aquatic areas due to huge fishery damages by harn
blooms. Algicidal bacteria (AB) are promising agents and have actually been isolated from the coastal we
contributed to the rapid terrmation of HABs in the coastal waters such as the Seto Inland Sea. Large numbers of .
found to attach onto the surface of seaweds (maximum, million of killers per gram wet weight) dulstagg. (Chlorophyt:
and Gelidiumsp. (Rhodophyta) withoutezurrences of any blooms. And further we discovered comparatively abu
existence of ABs (ten times or more) on the surface of leaves of seagosssra marinpand in seawater of seagrass be
Chattonella antiqugRaphidophyceae) was killed by ARsEng in the seawater &. marinabed. The strains of ABs isola
from the biofolm on the seagrassd. marinaand from seawater at seagrass beds were also identically isolated fro
offshore seawater, strongly suggesting that the origin of ABs igrasa beds in coastal environments. The presenc
large number of ABs indicates the potential for preventing HAB occurrences. We here propose new prevention ¢
for red tides by cultivation of seaweeds in aquaculture areas. When we develop stoder¢he natural seaweedsnc
seagrasded as a part of Satomi concept, these presumably function to prevent the occurrences of HABs. F
restored seaweed and seagrass beds also surve as nursery grounds for important fisheries resources.
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PS05
Wiring the ocean to understand and predict Harmful Algal Blooms

Raphael M Kudela

tUniversity of California Santa Cruz, United States
e-mail: kudela@ucsc.edu

Research and monitoring programs designed to detect, understand, and predict harmful atgalésents have access
an everincreasing array of technologies that can be deployed, ranging from in situ molecular tools to autonomous
scaling all the way to airborne and remote sensing. The availability of these technologies introdud¢ahemges, includir
how to optimally integrate multiple sensors and platforms, how to identify the most-effsttive systems, and how
AYGSNIINBG GKS Ydzf GALIX S adNBFya 2F RIEGE® !'a LI NI deske
these challenges in a series of experiments focusing on HAB events related to both a wastewater discharge ¢
Southern California, and the receRseudenitzschiaevent that occurred along the North American coast in 2015, \
planning isunderway to develop optimal sampling of HABs for the San Francisco Bay ecodysiagithese three systel
as examples, this talk will explore the use of multiple technologies to monitor and predict harmful algal blooms. Thi
examples span a rapgof spatial and temporal scales. For Southern California, a wastewater diversion occurred il
location for 3 weeks. The west codseudenitzschiabloom occurred over several hundred kilometers, and lasted 1
months. San Francisco Bay samplsgrivisaged to continue indefinitely. Across these experiments, multiple technc
were deployed including traditional shipboard sampling and experiments, ywawered profiling moorings at
autonomous vehicles, buoyancy gliders, AUVs, Environmentgll8drocessors (ESPs), Imaging Flow CytoBots, nur
models, and alvorne/satellite remote sensing.

PS06
Harmful Algal Blooms and climate change: challenges and paths for moving forward

Mark Lovell Welfs

tUniversity of Maine, United States
e-mail: miwells@maine.edu

Emerging evidence suggests that climate change is impacting marine and freshwater phytoplankton communities
future trends may include increases in the frequency and severity of Harmful Algal Blooms (BABg)hile som
fundamental linkages between climate change and HABs are strongly anticipated, our projections are specul
founded on limited and often conflicting data. The traditional main thrusts of HAB rese&talB organism taxonomy a
physiology, HAB distritions and dynamics, and the detection and characterization of algal toXiage served well 1
create a solid foundation of knowledge, but they will not adequately inform on purported climate change:HAB lirkeg
research foci are needed to build undéanding about how competition among HAB and #tAB species may shift w
long-term, climatedriven changes in marine and freshwater environments. The field of HAB science is at a critical
Our decisions now will shape whether HAB science cavige sound forecasting that contributes to the societal del
about the urgency in addressing climate change, or whether our work instead will mainly center on explaining HAE
after they occur.
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PSO7
Mining cyanobacterial genomes for natural prodts

Janaina Rigonato

lUniversidade de S&o Paulo, Brazil
e-mail: jana_rigonato@yahoo.com.br

During the last decades advances in DNA sequencing technologies had provided a dramatically increase in the
genome sequences available in dataémsThis volume of data boosted the development of bioinformatics tools
allowed scientists to view inside the DNA molecule, and look for information contained in the DNA language. Curr
trend in genomic research lies on mining the genomartd but what is written in it. Cyanobacterial natural productst
been identified using traditional molecular biology and chemical methods. However, due the genome data avail
recent advances in computational approacheis silicprediction of bio&tive compounds has become
extremelyattractive tool to explore the cyanobacteria potential. Neverthelessmembers of Cyanobacteria still
underrepresented when compared to other Bacteria phyla, mainly due to the difficulties in their genome aeseHEiifdirt
are being made to overcome this problem, and the Brazilian contributions tocyanobacterial genome mining, €
related to toxins, will be discussed.

PS08
Paralytic Shellfish Poison toxins: clinical applications

Nestor Wilson Lagés

tUniversity of Chile, Chile
e-mail: nlagos@med.uchile.cl

In the past 20 years, there has been great interest in using poisonous substances from plants, animals and micrc
in studies on animal physiology, searching for potential clinical applitatMicroalgae are primary producers that m
up the base of both marine and fresh water food webs. Many microalgae also produce unusual compounds thi
potent biological activities. They are considered to be secondary metabolites, some are Ipiotexins responsible for
range of human illnesses; Paralytic Shellfish Poisoning poses a serious threat to public health due to its high me
in mammals. The high toxicity of these phycotoxins is due to the reversible binding to site 1voltdgegated sodiur
channel (Nav) in excitable cells, blocking neuronal transmission and causing mammals death by respiratory
OF NRA2@I 40dzA  NJ K201 t{t {(2EAya O0AYR 6AGK KAIK rdlein
neurotransmission at both neuronal synapses and neuromuscular junctions. Consequently, their main physiologi
is linked to the blocking action at axonal level impeding both, nerve impulse propagation and neuronal transmis
the neuromuscular junction. Therefore, when they are applying locally, two clinical activities are manifested simult
(i) the control of pain (anaesthetic activity) and (ii) the control of muscle hyperactivity (relaxant effect). Until nthe
clinical applications using PSP toxins have been performed merely in the University of Chile Clinical Hospital.
published in those clinical trials will be analysed and discussed in this lecture.

10
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Soonsor Activity- McCLANE

11 Oct. Room: Arvoredo 6

SAO01
Imaging FlowCytobot provides novel insights on phytoplankton community dynamics

Lisa Campbéll
Texas A&M University, United States

e-mail: lisacampbell@tamu.edu

The Imaging FlowCytobot (IFCB) combines flow cytometry and video technology to cagatges iof individual cells which,
together with machindearning technology, enables near réghe reporting of individual phytoplankton species abundance
and community composition. The IFCB is designed fsitinsubmersibleautomatedoperation.Over a ddeaof sustained
high temporal resolution observations (hourlytodally)i G KS al NI KF Qa +*AySe@lI NR /2l ai
Observatory for Algal Succession Time series (TOAST)are providing new insights into dynamics of phytoplanktorycom
structure. On the east coast of the US at MVCO, ryelir trends in blooms have been linked to regional clinratated
variables. In the Gulf of Mexico at TOAST, the HaSBrovided successful early warning for seven harmful algal bloom (HA
events.Initial stages of HABs are detected with sufficient time to close shellfish harvesting and prevent human illness.
series data are also being used to develop models to determine the origin of HAB populations and forecast
occurrences.As the networ&f IFCBs expands globally, an unprecedented level ofinformation will be available on
variability and diversity of the phytoplankton community. Of particular interest are those species that are harmful or e:
indicators of ecosystem response to evimental change.

11



The 17th International 09-14 October

Conference on Harmful Algae Florianépolis
Brazil 2016 Santa Catarina | Brazil
GlobalHAB

11 Oct. Room: Arvoredo 2

GHABO1
GlobalHAB: the international SCARC program for the study of Harmful Algal Blooms

Elisa Berdalét Neil S. BandsEileen BresnanMichele Astrid Burforfj Keith Davidsoh Henrik EnevoldsénChristopher J
Gobler, Bengt Karlsdh Raphael M KudelaPo Teen Lit, Lincoln MacKenZzig Marina Montresot?, Vera L. Trainét, Ed
Urban', Gires Anak Ustp Kedong Y

!Consejo Superior Investigaciones Cientificas, Spain
2Universityof Strathclyde, United Kingdom

3Marine Scotland Science, United Kingdom

Griffith University, Australia

SScottish Association for Marine Science, United Kingdom

8l0C Science and Communication Centre on HdrAlgae, Denmark
’Stony Brook University, United States

8Swedish Meteorological and Hydrological Institute, Sweden
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GlobalHAB, launched in January 20186, is the new international SOCRrogram for the study of HABs. The overall goal o
the new programme is to foster activities to stimulate scientific advances leading to a better understanding of harmful ¢
blooms(HABs)antb helpmitigate their impacts impacts in marine and freshwater systéahsbalHAB follows the legacy of
the former GEOHAB program, incorporating new themes, as was recommended by the international scientific commun
the GEOHAB Open Science Meetinganis, April 2013. Among others, tox@lated challenges, linksbetween aquaculture
and HABs events and the potential climate change impacts on HAB occurrences in freshwater and marine ecosystem
highlightedas main pressing issues that face the magonal HAB science community.Because HABs are a global proble
with direct effects on economy and human health, GlobalHAB also aims to foster the direct interaction between science
stakeholdersbelonging to soecgzonomic and medical communities tafitatethe management of HAB impactsand protect
human health. The active engagement of the individual researchers, and international and regional initiatives
organizations that have HAB research, including a focus on global comparisons, amongatigésyps fundamental for the
implementation of GlobalHAB. For this reason, the Scientific and Implementation Plan of GlobalHAB, to be impleme
over the next decade, will be presented and discussed at a Town Hall session at the ICHA17. Parteipaitesiao identify
specific activities to address the GlobalHAB objectives and suggest ways to facilitateinteractions among scientistslintel
in implementing GlobalHAR:lated activities.
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0S0101
Biotransformation and chemical degradation of paralytic shellfish toxins in shellfish

Michael A Quilliarh Aifeng 14 Pearse McCarrdnKrista Thomas John Walter

INational Research Council Canada, Canada
2Ocean University of China, China

e-mail: Michael.Quilliam@nrc.gc.ca

Paralytic shellfish toxins (PSTs) are potent neurotoxins produced by several marine dinoflagellates and fi
cyanobacteria. They have a high oral toxicity to humans and have been responsible for many incidenaytaf plaellfis|
poisoning (PSP). The PSTs are a large family of compounds that include over thirty structural analogs of saxitoxint
of the analogs are produced by dinoflagellates, once they accumulate in shellfish their relative propontidmesateange
through biotransformation and chemical degradation. These changes include hydrolysis of the carbamoyl gre(g-
sulfocarbamoyl > carbamoyl > decarbamoyl), reduction of thbydroxy group(OH >-H), and epimerization of the 1
hydroxysifate group. Recently, some new derivatives, namedMH, have been identified in mussels contaminatet
Alexandrium tamarenskblooms on the Canadian coast [1]. They were presumed to be metabolites or chemical degi
products because they were predeonly in shellfish and not in the precursor algae. These analogs have receive
attention because they have a very low response in HPLC analysis based on oxidation to fluorescent derivatives a
be measured using E@S/MS. In this presentain, we will reveal the identities of 8 more analogs and demonstrate
they are produced by an initial biotransformation of the-tyldroxysulfate group to a hydroxyl function, which is t
followed by further reactions that involve a combination of ymatic and chemical degradations. [1] Dell" Aversanc
Walter, J. A., Burton, I. W., Stirling, D. J., Fattorusso, E. and Quilliam].NNatural Productgl, 15181523 (2008).

0S0102
UHPLEHRMS based dereplication: from fungi or microalgae

Kristaan Fog Nielsén

Technical University of Denmark / Danmarks Tekniske Universitet, Denmark
e-mail: kfin@bio.dtu.dk

UHPLChigh resolution MS is vital for fast dereplication of known compounds and the subsequent identification ¢
compounds, whiclagain can be used for prioritization. Exploring the major peaks in an JHRMS datdile from a clea
extract can be done using a simple peak picking algorithm followed by adduct pattern. However not all natural
ionize well and if combined med@mponents, plastic contaminants finding the right peaks gets complicated. For t
have usedi) Metabolomics:where 46 replicates per, along with-@ replicates of media blanks are in a single sequt
However a single datfle may contain 2000@eatures including many random false featuri#dsUsing lists (up to ma
thousands) of elemental compositions of possible candidates (aggressive dereplication), where isotopic pattern
adducts, reference standards and known blanks. These canliberombined with a peak picking approach for n
compoundsiii) MS/HRMS library approach where known and tentatively identified compounds are identified b
MS/MS (data dependent MS/MS) but also known substructures in larger unknbamnfingal extacts we have focused
a combination of Il and Il along with taxonomic knowledge, 30 years of HR\s data, MS/MS data from 1500 refere
standards, and bioinformatics. For the algae we have tried the same approach and dereplicated the knowrigimgira
well as discovered two novel classes of prymenisins, of which one has just been structure elucidated and is curre
published. We have also discovered a novel class of karlotoxins which is also under
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0S0103
Marine and cyanobacterial tax analysis: a novel nanoarray

Sara McNaméle Miroslav Subtt Laia Reverfe Monica Camp&sMichael Lochheay Christopher T. EllidttKatrina
Campbell

'Queen's University Belfast, United Kingdom
?Institut de Recerca i Tecnologiardglimenaries, Spain
3Mbio Diagnostics Inc, United States

e-mail: s.mcnamee@qub.ac.uk

The stateof-the-art in natural marine biotoxin analysis in seafood is quite diverse with progress in moving away f
antiguated mouse bioassays. Futumieanalytical methods require cesffective approaches to compete with muétnalyte
laboratory based analytical approaches such as mass spectrometry. Advancements are required whereby biosens
detect diverse groups of contaminants as a singi.tThe difficulties of this approach with nanoarray platforms arise
regulatory limits and assay design. For marine and cyanobacterial toxins antibody based novel sensor methods o
solutions. For natural toxins the design and applicatiobrofd specificity antibodies on multiplex and nanoarray platfc
using a single combinational sample preparation offers this opportuBityad specificity antibodies to the toxin targ
(microcystins; cylindrospermopsin, saxitoxin, domoic acid, okaatad; brevetoxin) were produced and characterise
planar waveguide immunoassay platform for the multiplex detection of the toxins has been developedpibosin
conjugates were spotted onto sensor slides and molecular interactions between antilaodieonjugates were measur
using secondary antibodies labelled with a fluorescent dye. The assays were optimised with regards sensitivity. -
of the assay was optimised from 45 min, by studying the reaction kinetics, until a fully completedulesbe performe:
within 15 minutes. The sensitivity gfcfor each toxin group has been illustrated as 0.06, 0.42, 1.86, 1.40 and 0.19 n¢
saxitoxin, okadaic acid, domoic acid, microcystins and cylindrospermopsin in water samples. To date tenassstyate:
high suitability for toxin detection in seafood samples for PSP toxins and tetrodotoxin in ten minutes.

0S0104
Towards fast and early detection of fast acting marine neurotoxins.

Romulo Araoy Pascal Kessferdordi Molgé, Gilles Mouriet, Denis Serveit

INeuroPSI/ LTMB Toxines Récepteurs et Canaux, France
2LTMB Toxines Récepteurs et Canaux, France

e-mail: araoz@inaf.cnrgif.fr

Muscle nicotinic acetylcholine receptors are evolutionary conserved pentameric transmembrane progtingethiate fas
neurotransmission at the neuromuscular junction necessary for muscle contraetmrs¢ape from predation). Therefoi
they constitute a primary target for a wide array of toxins from diverse origin including cyanobacter
dinoflagelates. The assessment that «fast acting» neurotoxins targeting nicotinic acetylcholine receptors
contaminate freshwater reservoir®.Q. anatoxina) or shellfish €.g. cyclic imine toxins), requests the developmen
bioassays to detect these fanedi of neurotoxins. Cyanobacterial anatoxins, associated with fatal episodes of wild ar
animals, are agonists of nicotinic acetylcholine receptors. Cyclic imine toxins are potent antagonist of nicotinic r
Shellfish accumulate cyclic iminextos following filter feeding on toxic dinoflagellates. We have developed a laterz
test for early detection of nicotinic neurotoxins directly in the field. «<NeuroTorp» is based on a new concept for te
the high affinity of neurotoxins for tir receptor targets. We immobilizetbrpedo marmorata&lectrocytemembranes ric
in nicotinic acetylcholine receptors on the tdiste. When a toxic sample is applied, the nicotinic toxin will displ:
biotinylated toxin tracer enabling its visual detien. Alternatively, the use fluorescent toxin tracers enhance sensitivit
simplify toxin detection. In contrast to immunochromatographic tests that detect a given toxin, NeuroTorp could be
to the detection of an array of neurotoxins acting aicotinic acetylcholine receptorse.f. anatoxina, pinnatoxins
spirolides, bungarotoxin, curare, etc). NeuroTorp does provide the means for early, rapid and quantitative dete
nicotinic neurotoxins in the field.
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0S0105
Novel application of theMicroelectrode lon Flux Estimation technique to study fi&fils by
harmful microalgae

Jorge |. MardonésLana ShabalaSergey ShabdlaGustaaf M. Hallegraéff

tUniversity of Tasmania, Australia
e-mail: jorge.mardonessanchez@utas.edu.au

A noninvasive ion selective microelectrode (MIFE) technique has become a powerful tool to study the adaptive |
of different organisms to a wide number of biotic and abiotic stressors. This study pioneers the use of MIFE to asse
in membranetransport processes in fish gill cells exposed to harmful marine microalgae and their toxins. Net ion 1
H*, C&*and K in the rainbow trout cell line RTgilV1 were monitored before and after the addition of ruptured cells of
ichthyotoxic dinoflagdhte Alexandrium catenelland the purified paralytic shellfish toxin (PST) analogues STX and C
Significant differences in net'ldnd H fluxes were observed after the challenge of gill cells with dinoflagellate cul
However, gill cells exposad PSTs only exhibited ion flux changes it no changes in*tor C&* fluxes. Together wit
our viability staining studies on gill cells, this firmly establishes that PSTs alone do not play an important roleili
damage but that other ichthyaixic metabolites fromAlexandriumcatenellathat result in net Kefflux from gill cells, lee
to gill cell death. The MIFE technique offers considerable potential to clarify the mechanisms of different marir
impacting on fish gills leading to massfish mortalities.

OS02 Ecology

Chair: Edna Graneli

0S0201
Harmful effects ofDinophysigo the ciliate Mesodinium rubrum implications for prey capture

Luiz Laureno Mafra Jr Satoshi NaggiHajime Uchida Camila Prestes TavateBruno Pimera Escobdf Toshiyuki
Suzuld

lUniversidade Federal do Parana, Brazil
2Fisheries Research Agency of Japan, Japan

e-mail: mafrajr@gmail.com

Toxigenidinophysispp. are obligate mixotrophic dinoflagellates requiring a constant supply ofespdinum rubrum
to achieve longerm growth by means of kleptoplasty. Howevbt, rubrumis a fast moving, jumping ciliate, exhibiting
effective escape response frosauspensivorous predators. Here, we used a series of laboratory experiments evalua
motility and survival oM. rubrumin the presence obinophysigells and/or substances contained in their culture med
in order to assess the mechanisms involved in prey captuf@ihgphysispp. Cell abundance ™. rubrumdecreased i
the presence obinophysisf. ovum cells producing okadaic acid (OA; max. 7.94+2.67 pé.caild smaller amounts

dinophysistoxinAl (DTXL) and pectenotoxif?2 (PTX2). Prey capture was often observed after the ciliate had been atte
02 | RKSaA@S a Y onydgpeaiedlih th#pieZence Birfoghysisells. Before being attached to the muc
M. rubrum cells reduced significantly their swimming frequency (from ~41 to 19+3 jumpd.rafter only 4h of initi
contact withD. cf. ovumcells.M. rubrumsurvival was not affected in contact with purified OA, DI'r PTX2 solutions
but decreased significantly when the ciliate was exposed tefread| or filtered culture medium from botb. cf. ovumanc
D. caudata the latter containing moderate concentratioms free eicosapentaenoic acid and docosahexaenoic acic
propose thatDinophysicombines the release of toxic compounds other than shellfish toxins, possibly free PUFA
GYdzOdza GNX L¥ (2 SyKFEyOS AGa LINBe& nifatdistomtkeir grazOO0Saa o
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0S0202
The allelopathic effect of domoic acid on a natural phytoplankton community composition

Elise Van Meersschelames Pinckn&yDianne Greenfield Claudia BeniteXelsort

tUniversity of South Carolina, United States
e-mail: elisev@email.sc.edu

Domoic acid (DA) is a neurotoxin produced by the phytoplankton gesesdenitzschia Most studies have focused on
effects of DA on filter feeders, birds and mammals but direct impacts on the phytoplankton communitggitbompare sti
unknown. Understanding the effects of DA on the different phytoplankton groups not accustomed to the presence
Pseudenitzschiais essential for predicting how exposed ecosystems will respond. A possible shift in the phytog
composition due to DA could change the structure of the entire food web. The purpose of this research was to ex
phytoplankton response to DA exposure on a natural estuarine phytoplankton community from North Inlet Es
pristine ecosystem rtoexposed to toxigenic blooms éfseudenitzschia In particular we detail here the phytoplanki
response over two different light conditions (75% surface irradiance and darkness), two nutrient treatments (v
without nitrate + phosphate addition) ahfour different DA concentrations (2, 20, 40 and 100 ng/mL). Phytopla
responses were based on measurements of chloroghflliorescence, photopigment concentrations, phytoplankton
abundances, DA and nutrient concentrations. Preliminary datavedoa negative effect of DA on the growth of sc
phytoplankton groups such as cyanobacteria, chlorophytes, prasinophytes and dinoflagellates. Interestingly, [
positive effect on the growth of cryptophytes, diatoms, and euglenophytes suggestingsiblgoassimilation of DA. T
positive effect on some phytoplankton groups was unexpected and provides a new insight on the effect of DA on
phytoplankton.

0S0203
Allelochemicals released by the toxic dinoflagellat¢exandrium minutumimpact Chaetoceros
neogracilephotosystem and viability

Marc Loné? Kevin Talleg Philippe SoudaftFabienne Le GrahdGéraldine SarthdyDianne Jolley Héléne Hégarét

tUniversity of Wollongong, Australia
2L aboratoire des sciences de I'environnementrimgLEMAR), UMR6539 CNRS/Ifremer/IRD/UBO, Institut Universitai
Européen de la Mer (IUEM), France

e-mail: marc.long@unibrest.fr

Dinoflagellates from the genuslexandriumhave the potential to produce paralytic shellfish toxin (PST) and to re
unknown extracellular compounds (ECC) with cytotoxic, hemolytic, ichtyotoxic and allelopathic activities. Imp
organisms are widely reported, although the nature of these ECC remains unidentified. It is not even clear if one
compounds with dferent properties are involved in the deleterious effects. In the literatukisxandriumallelopathic
activity is mainly reported to cause cell lysis or deleterious effects on the photosystem. However, the prec
allelopathic mechanisms are unkno. To better characterize these mechanisnige allelopathic activity ofA. minutun
filtrate on the physiology of the diator@haetoceros neogracilgas investigatedWhen C. neogracilevas exposed t@\.
minutum ECC, effects were observed upon the diatonotpsystem Il (PSII) within five minutes. PSII quantum vyielc
increased within the first ten minutes, then decreased until reaching a plateau after 60 min of exposure. Along
inhibition, PSII energy fluxes changed with a large increase inatisgipnergy. Photoinhibition of the PSIl was accompe
by an increase in nephotochemical quenching as well as changes in the pigment composition, especially those |
the xanthophyll cycle. In addition to deleterious effects on PSIl, ECC impaotedwidely the diatom cells by increas
the reactive oxygen species production and decreasing esterase activity. ECC also impacted cell viability by
membrane permeability and inducing cell lysis. Modifications in lipid classes and fasywaiel also analyzed in order
better understand ECC toxicity mechanisms.
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0S0204
Allelopathic inhibition of competing algae as a factor promoting brown tides caused by
Aureoumbra lagunensis and Aureococcus anophagefferens

Yoonja Kanlg Christopher Goblet
Stony Brook University, United States
e-mail: yoonja.kang@stonybrook.edu

To date, allelopathy has been shown to be an important ecological strategy in blooms caused by several classes
algae but not pelagophytesBrown tides caus# by the pelagophytesAureoumbra lagunensignd Aureococct
anophagefferenshave caused ecosystem disruptive algal blooms irtmydical and temperate estuaries of North Amer
Africa, and Asia since 198Blere, we describe the allelopathic abilitiy Aureoumbraisolated from coastal waters of CL
(CB), Florida (FL), and Texas (TX), USAuedcoccussolated from New York (NY) to inhibit the growth of potent
competing phytoplankton.The allelopathic effects dfureoumbrawere broad inhibitiig the growth of multiple classes
phytoplankton and causing mortality up to 93% of competing cells after 1Rehently isolated strains éfureoumbraFl
isolated in 2012 and CB isolated in 2013) were more potent than a TX strain isolated 20 yeafhegoortality o
Synechococcusp. orChaetoceros calcitrangas proportional to cell density &ureoumbraand varied with growth stag
of Aureoumbrabeing highest (80%) during late exponential or stationary stage and lowest (20%) during early e
stage. Different types ofSynechococcusp. responded toAureoumbrafiltrate differently as phycoerythriswontaining
cyanobacteria were more resistant to allelopathic compounds than phycocgamitaining cyanobacteriaCulture filtrate
was also capale to significantly<0.05) reducing the densities of eukaryotic and prokaryotic phytoplankton from estt
bloom prone waters.Collectively, these findings suggest that allelopathic inhibition of competitors may be an imj
process in facilitatig the occurrence of harmful brown tide blooms caused by pelagophytes.

0S0205
Trophic interactions and the relevance of dissolved nutrients, phagotrophic feeding and
allelopathy for two different bloomforming dinoflagellates

Stefanie Devi MoorthAj Michaela Busch

Ynstitute for Chemistry and Biology of the Marine Environment, University of Oldenburg, Germany
e-mail; stefanie.moorthi@unrdldenburg.de

Many bloomforming dinoflagellates have evolved particular strategies to escape etitiom, such as phagotrophic feedi
on other phytoplankton (mixotrophy), or producing harmful secondary metabolites (allelopathy). In the presen
microcosm experiments were conducted to investigate the impact of different nutrient conditions anavtilability c
prey on growth and feeding characteristics of the bloom forming dinoflagellategilodinium polyedrurand Alexandriun
catenella Nutrient limitation affectedA. catenellamore severely tharL. polyedrum Both species were able to ingea
variety of different prey organisms, but had a particularly strong negative impact on the picophytopladgt@ococct
sp. irrespective of nutrient limitation. However, there was only little benefit for the dinoflagellates from growing wit
regaRAY 3 GKSANI 0A2YlFaa LINPRAZOGAZ2Yyd® ¢KSANI OSf f dzf I NJ
nutritional modes from photosynthesis to phagotrophic feeding, before having a benefit from ingested prey. To diffe
between the feedig impact on prey and potential allelopathic effects, additional tests for Iytic activity were conduc
which A. catenellsshowed strong lytic activity, while. polyedrundid not. Overall, this study shows that different blo¢
forming dinoflagellatepursue different strategies to gain a competitive advantage potentially facilitating bloom formr
Furthermore, it emphasizes that such strategies need to be considered in the context of nutrient dynamics to b
understand dinoflagellate populath dynamics and their impact on planktonic food webs.
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OS03 Algal Toxins

Chair: Michael A Quilliam

0S0301
Novel benzoyl analogs of the dinoflagella@ymnodinium catenatunfrom the Gulf of California
and the Pacific coast of Mexico as characterizedU3MS/MS and NMR

Lorena Maria DuraRiverolt, Bernd Krock Allan Douglas Cembei|adavier Peralt&€ruZ?, Jose Jesus BustiBuzman,
Christine Johanna Baschmidt

ICentro Interdisciplinario de Ciencias Marinaisstituto Politécnico Nacional, é4ico
2Alfred-Wegenerinstitute, Germany

3Escuela Nacional de Ciencias Bioldgitastituto Politécnico Nacional, Mexico
4Centro de Investigaciones Bioldgicas del Noroeste, S.C., Mexico

e-mail: lorena.duran@awi.de

Gymnodinium catenatuns a chaifforming naked gymnodinoid dinoflagellate, notorious for formation of harmful
blooms (HABs) and production of paralytic shellfish toxins (PSTs), including a wide array of neurotoxic analogs ¢
(STX)G. catenatumis distributed gbbally, but occurs primarily in temperate and subpical waters. Enhanced resea
efforts linked to improved detection and structural elucidation techniques have led to discovery of a new grouy
derivatives, named GC toxins or benzoyl analoggjir@iing fromG. catenatum We fractionated extracts of bul&
catenatumcultures by column chromatography and analyzed spumified extracts by hydrophilic interaction liquid |
chromatography coupled with tandem mass spectrometry (HMBIMS) and nuear-magnetic resonance (NMR).
confirmed the presence of 15 of the 18 theoretical benzoyl toxins in cultGrechtenatumrisolates from the Pacific co:
of Mexico and corrected errors in the previously proposed structures of tHg/dlioxybenzoyl analgs. This is the fir
record of such high relative and quantitative richness of the benzoyl toxins. ToGdatatenatumis the unique sourc
organism of benzoyl toxins, but they can also accumulate in shellfish daricgtenatumblooms. Mammalian toxity is
unknown but some studies suggest neurotoxicity. Benzoyl toxins are not routinely monitored in shellfish and this
a risk in seafood safety programs that rely exclusively on chemical analytical methods. Research on these emer
to determine bioactivity, chemical properties, and ecological and human health risks, is therefore imperative.

0S0302
The use of UltraPerformance Liquid Chromatograpkhyandem Mass Spectrometry
(UPLC/MS/MS) in the analysis of toxins produced by freshwater Chacteria

Stuart Oehrlé, Miriam Kannah
INorthern Kentucky University, United States
e-mail: oehrle@nku.edu

Liguid Chromatography/Tandeiass Spectrometry (LC/MS/MS) is a powerful tool for the analysis of various analy
wide variety of matges. What is especially attractive about LC/MS/MS is its sensitivity and selectiityocystins, i
particular, represent an emerging class of algal toxins of concern to the drinking water industry. Recognizing the
health risk, the World Hdth Organization, and other nations throughout the world have established guidelines f
amount of microcystins permissible in drinking waterthis paper we investigate the use of the newer technologi
aYlFtt SN O2f dzvy LJ O {tolbgtlidmprodeitzdelestivity; spedd,d&nsitdify Snd tesolution to scree
many of these toxins (microcystins, anateaincylindrospermopsin and a newer toxin, euglenophycin) using -
Performance Liquid Chromatography (UPLC) combined with tamaess spectrometrySpecifically we will investigate t
analysis of freshwater samples including those from@iéo River algae bloom incident in late summer of 20E%ample
showing the various parameter changes as applied to freshwater sampldsevdiscussed as well as sample prepare
methodology and how this can be used to assist and augment other monitoring methods (i.e. ELISA and cell cour
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0S0303
Discovery of novel Bype prymnesins from the fish killing microalgd@ymnesium parvum

Silas A Rasmussersebastian Meiér Hannah Eva BlossénNikolaj Gedsted Andersgnlens @ligaard Duus, Kristian Fe
Nielsen, Per Juel HansénThomas Ostenfeld Larsen

Technical University of Denmark / Danmarks Tekniske Universitet, Denmark
2Universty of Copenhagen / Kabenhavns Universitet, Denmark

e-mail: silan@bio.dtu.dk

Blooms of the microalgBrymnesiunparvumcause devastating fish kills all over the world, suspected to be caused
supersized ladder frame polyether toxins prymnediand -2. These toxins have, however, only been detected fi®
parvum in rare cases since they were originally described two decades ago. Chemical investigations |
chromatography high resolution mass of ten strain®oparvuncollected worldwideshowed to our surprise that only o
strain produced prymnesitt and-2, whereas the remaining nine strains produced novel B and C type of prymnesins.
14 new prymnesin analogues differing in their core backbone, chlorination and glycosylatiempattere identified. |
order to elucidate the structure of the noveltBpe prymnesin (6Hi3.CINQ,), extensive 2band 3DNMR investigation «
natural as well as 90%C enriched Bype prymnesin showed that they lack a complete core-digkadecalinunit, anc
instead contains a short acyclig libkage, when compared to the structure of the original prymnesins. Comparison
bioactivity of prymnesit2 with prymnesiaB1 in a RTgillvVl cell line assay identifies both compounds as toxic in th
nanomolar range. In addition,-B/pe prymnesin was also found highly toxic to rainbow trout. This is the first report of
prymnesin toxins since their first discovery and altogether, our work concludes that divergent evolution of prymne
yieldeda diverse family of fish killing toxins that occurs around the globe and has significant ecological and econom

0S0304
Sixteen new azaspiracids from phytoplankton and bivalves and occurrence ofgkid&phates

Bernd Krock Urban Tillmanh JaneKilcoyné&, Christopher O MilésDavid Jaén CarborfelLourdes Fernandez Fuentes
Rachele RossiCarmela Dell'Aversabo

IAlfredWegenerinstitute, Germany

2Marine Insitute, Ireland

3Norwegian Veterinary Institute, Norway

“Laboratorio deControl de Calidad de los Recursos Pesqueros, Spain
®Istituto Zooprofilattico Sperimentale del Mezzogiorno, Italy
®University of Napoli Federico I, Italy

e-mail: bernd.krock@awi.de

The first reported Azaspiracid shellfish poisoning (AZBpdpioccurred in the Netherlands in 1995 and in 1998 azaspi
1 (AZAl) was identified as the causative agent. In 2008 the producing organism was described as member of a r
Azadinium.Isolation of several species from this genus and the clasddyed speciefAmphidoma languiddead to the
discovery of new analogs. Since thd"16HA in 2014, sixteen new AZAs have been identified-M3/RS (AZA3 to AZA
58) from either shellfish as metabolic products of the most abundant-B&#Ad -2 or asde novobiosynthesized |
Amphidomaand Azadiniumspp. AZA43 was detected ilimphidoma languidasolated from the Andalusian Atlantic co
and has the same nominal mass as BZAZA44 to -49 were found in unheated extracts bfytilus edulisharvested il
Ireland but not in the heated extracts. ABA and-51 are novel AZAs fro. spinosunisolated from the Norwegian coz
in 2015 that show a unigue combination of group 4 and group 5 fragments consistivg 862 and 248. AZB2 and-53
are novel AZAsolated from newA. languidastrains from Norway. AZB4 to-58 are novel AZAs from the Mediterrane
type culture ofA. dexteroporumAZAS55 and AZ/A8 present an unusual unsaturation in the H/I ring system of the
skeleton. LAMS/MS data will be presded and structural features discussed. In addition, we report on various
phosphates recently detected #zadiniunspp.
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0S0305
Harnessing the chemical diversity of aquatic microbial consortia for drug discovery

Guy Thomas CarterHaiyin He, Paul sthome

1Biosortia Pharmaceuticals, United States
e-mail: gtc9531@gmail.com

Micro algae are prolific sources of novel secondary metabolites as evidenced by the isolation of hundreds of st
unique compounds that demonstrate a host of potentlbgical activities.Owing to limitations in the quantity of bion
available through conventional collection methods or laboratory culture, these investigations have generally bee
to the most abundant metabolitesAt Biosortia, we have developgdchnologies that enable the efficient collection ¢
concentration of metric tons of wet microbial biomass in a single baldie biomass consists of a wide range of micr
species, in addition to true micralgae and cyanobacteria, many other baaéspecies are presentithin the consortiun
the individual species produce secondary metabolites for communication and defense and this collection of
OKSYA&GNE O2y avisiill daieS ERovisriSrecaverdhe Full range of secondangtabolites present in th
biomass, we process tens of kilograms of fredded material followed by high resolution refining, thereby cres
simplified pools of the constituents at elevated concentrations suitable for screerilbile this concentratin-
fractionation strategy is highly effective in exposing a broad range of the-metabolome for testing, this process a
yields purified major metabolites as a-pyoduct. A second aspect of our strategy employs simple chemical modifit
of thesemetabolites aimed at altering their physiohemical properties inrder to reveal inherent biological activitie®@ne
example of this strategy is in the anabaenopeptin class of metabolites wherein simple chemical modificatior
inherentMycobacteium tuberculosisactivity.

0OS0306
Workflow for the detection of known and unknown marine biotoxins in various matrices

Arjen Gersseh Mirjam D. Klijnstrg Liza Porti¢f Marcia F. Boderfp Peter J.M. HendriksénToine F.H. Bovée
IRIKILT WageningdJR, Netherlands
e-mail: arjen.gerssen@wur.nl

In order to protect consumers for marine biotoxins, methods have been developed and put into practice. Within
several analytical chemical alternatives for the widely applied mouse bioassay (MBi#péeenented. Current trenc
involve UHPL®IS/MS or targeted screening withb&MS for (un)regulated toxins. Despite the alternatives, the unet
and unreliable MBA is still being used, as it is capable to detect possible unknown toxins or newnitisékfrée in vitrc
cell based effect assays offer the same opportunity as the MBA, i.e. to detect unknown toxins and new
neuroblastoma cell assay was optimized at our laboratory for the detection of various toxins in seafood samples.
and relatively cheap in vitro cell assay is used as a first screening to differentiate between blank and suspect sarr
suspect samples are further investigated with analytical chemical tools. For the regulated toxins such targd®@d/c
methods hae been established, and can be applied in monitoring programs (e.g. if countries miss laboratories
culture facilities). However, the combination of effect screening withtMSIMS confirmation is very powerful.
unexplained results are obtainede. suspect samples in the cell assay that cannot be confirmed-MSIS, a secor
stage of cell based assays may be applied. If suspect samples show a response in these assays, and thus sugge:
an unknown, analytical tools (HEMS) are ged for identification. Results indicate that the complete proposed work
effect assays combined with analytical tools, will be able to bypass the MBA.
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0S0401
Is gPCR a reliable indicatof microcystins risk in freshwater?

Ana Beatriz Furlanetto Pachéctame Alves GuedésSandra M.F.O. Azevedo

lUniversidade Federal do Rio de Janeiro, Brazil
2Universidade Federal do Rio de Janeiro. Instituto de Biofisica Carlos Chagas Filhdri@der&cofisiologia e
Toxicologia de Cianobactérias, Brazil

e-mail: biafp@biof.ufrj.br

The wide distribution of cyanobacteria in aquatic environments leads to the risk of water contamination by cyar
which generate environmental and public Himeissues, specially for microcystins (MCs), the most prevalent cyanoto
freshwater. Measurements of cyanobacterial cell densities or pigment contents allow the early detection of bloc
their monitoring, but are not sufficiently accurate to pliet actual cyanotoxin risk. In toxic cyanobacterial species,
production is restricted to some strains, and blooms can contain varying proportions of toxic anmxorcells
morphologically indistinguishable. Since the characterization of the gerftister responsible for MC synthesis,
gquantification of MC genes by polymerase chain reaction (PCR) appeared as a new method for estimating the
toxicity of blooms. This raises a question whether glB@€$ed methods would be a reliable indimaof MC concentratior
in the environment. Here, we reviewed 38 studies that reported the parallel detection of MC genes and MC conce
in natural populations, analyzing the nature of the samples, PCR design, and MC extraction and detectios.rfredm
these, 22 reported a consistent positive correlation between the MC concentration and mcy gene copy humbet
reports did not (others were inconclusive). No single technical aspect was critical to finding a positive correlation
mcy gP® data and MC contents. Since ehed of these reports did not identify this correlation, we question the ac
utility of gPCR for monitoring toxic cyanobacterial blooms, discuss contradictory findings, present methodological |a
and consider prspectives to use this tool
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0S0402
Isolation and characterization of an algicidal compound secreted by the bact8hawanellasp.
IRF160.

Eva Ternoh Allen Richard Plage<athryn J. Coyhe

tUniversity of Delaware, United States
2University of Mayland Center for Environmental Science, United States

e-mail: eternon@udel.edu

Growth and competition of dinoflagellates are likely controlled by allelopathic interactions they maintain with
planktonic species such as other mi@igae and bactéa. Although those interactions have been widely described fro
ecological point of view, the chemistry that stands behind remains unconstrained. This can be partly explaine
analytical challenge that lies in isolation and characterization afglalnemical compounds. Indeed, the existence of va
chemical families that display their own chemical properties in seawater requires the development of specific p
Here, we describe an approach for isolation and characterization of an algioid@gound from the bacteri8hewanellap.
IRF160. Previous results showed that this dinoflagelspecific algicidal compound is secreted by the bacteria a
hydrophilic. Isolation of hydrophilic compounds in seawater is particularly challengiog feiw analytical methods &
currently available. To isolate this hydrophilic algicide, agpimed protocol was developed: a variety of solid pl
extraction cartridges were tested across a range of pH, along with a breakthrough study in order tfy ithentoes
extraction conditions. Solvents for elution were further evaluated and the volatility of the compound was as
Preliminary research indicates that the compound may be a small volatile base (pka>9) most likely belonging to
of voatile amines. After full structural characterization, the toxicity of this algicidal compound will be determir
dinoflagellates and other nedinoflagellate species to assess the potential risks and benefits associated with the apy
of the aldcide for control of dinoflagellate blooms.

0S0403
Continuous treatment with low concentration of hydrogen peroxide: a new strategy in control
Microcystis aeruginosdgloom

Binliang Wanty Yonghong Bi Zhengyu Hu

tUniversity of Chinese AcademySxdiences, China
2Chinese Academy of Sciences, China

e-mail: wbl1989@126.com

Hydrogen peroxide (@;) was expected to be used in removilicrocystis aeruginoséM. aeruginoss a bloom formin
cyanobacteria. The available applications were indicatedhie shortterm and longterm effects onM. aeruginosaafter
exposing to kD,. Shortterm effects were focused on the changes of physiological activities, including intracellular r
oxygen species, pigments, antioxidant enzymes and photosynthéititias. The results showed that®: could penetratt
cell membrane directly, inducing higher intracellular oxidative levels. The subsequent inhibition of antioxidant ¢
further strengthened the oxidative risk of physiological activities, resultiegdecrement of chlorophy# and inhibition o
photosynthesis. Lonterm effects onM. aeruginosak Y RA OF (1 SR (@ Feviersipypreducedathe Igrowth a¥l.
aeruginos KAt S | & KA 3 irrévérsibly intibited ¢he drowth. To achieve the selective damagedVic
aeruginosa low concentration of kD, should be applied. For the reason, thepéipation was carried out as continuc
treatment, keeping bl; 4  t S@St 2F nndmpn >ad® ¢KS NBadzZ 4a AYyR
of oxidative stress, ultimately inducing irreversible inhibition bh aeruginosa We proposedthat relative higl
concentration of HO,, which may make detrimental effects on all the aquatic organisms, is not indispensable in coi
cayonbacterial blooms. Instead, continuous treatment with low concentratiorn,©f Will be more feasible in pice anc
obtain the similar results.
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0S0404
Ichthyotoxin adsorption by clay application: from laboratory experiments to field trials in Kore
fish farm waters

Andreas Segéf?, TaeGyu Park Juan José Dorantéganda, Gustaaf M. Hallegraéff

tUniversity of Tasmania, Australia
?Institute for Marine and Antarctic Studies, Australia
SNational Institute of Fisheries Science, Korea

e-mail: andreas.seger@utas.edu.au

Clay dispersal to mitigate fidhilling algal blooms hdseen practiced in Korean waters since 1996, with the focus or
removal by cell flocculation. Previously (ICHA16), we outlined the potential of clays for ichthyotoxin adsorption, v
since applied to a wide variety of ichthyotoxic speci€arfodinum veneficum, Prymnesium parvum, Karenia mikim
Chattonella marina)In 2015, we worked with Korean National Institute of Fisheries Science scientists on rout
dispersal operations targetingochlodinium polykrikoidddooms off Namhae Island gsing 1.5M of fish losses. Sam)
from both clay treated fish farm areas and upstream control sites were analyseddblo@iniuncell density and associat
ichthyotoxicity. Clay effectively reduceégiochlodiniuncells to below levels considered dangesoto finfish aquacultur
(<300 cells.mt), but exacerbated toxicity towards the gill cell line RMill by up to 32% compared to control sif
Identical results were obtained during repeat sampling 3 days later. Simulated laboratory experiments wih Kes
demonstrated that rapid (within 5SminCochlodiniuncell lysis after clay treatment was the principal cause of incre
ichthyotoxicity. Identical, finely ground clay also caused significant cell lysis, but instead was capable of c«
eliminating ichthyotoxicity. During laboratory manipulations of various clay application regimes (pulsed ac
turbulence), onlyCochlodiniuntoncentration was found to significantly influence cell removal efficiency (higher rem:
lower algal densitig). Ground clay consistently outperformed conventional Korean loess (up to 20% higt
removal).These findings highlight the potential of clay for ichthyotoxin adsorption and point towaresifiimg curren
practices for improved HAB treatment effaza

0S0405
Efficacy of coagulants and ballast compounds in removal of cyanobacteria (Microcystis) fron
water of the tropical lagoon Jacarepagua (Rio de Janeiro, Brazil)

Leonardo de Magalhd&sNatalia Pessoa Noyma.uciana Lima FurtaydVaira Mucd, Frank Van OosterhotjtVera LUci:
Moraes Huszdr Marcelo Manzi Marinhlp Miquel Lirling

lUniversidade do Estado do Rio de Janeiro, Brazil
2Wageningen University & Research Centre, Netherlands
SUniversidade Federal do Rio de Janeiro, Brazil

e-mail: Ilemagalhaes@hotmail.com

Eutrophication is considered the most important water quality problem in freshwaters and coastal waters wo
promoting frequent occurrence of blooms of potentially toxic cyanobacteria. Removal of cyanobacteria from th
column using a combination of coagulant and ballast is a promising technique for mitigation and an alternative tc
of algaecides. In laboratory, we tested experimentally the efficiency of two coagulants, polyaluminium chloride (F
chitosan (mad of shrimp shells), alone and combined with two ballasts: red soil (RS) and the own lagoon sedi
remove natural populations of cyanobacteria, from an urban brackish coastal lagoon. PAC was a very effective
gKSY | LILX ASR ingAl lEB2 g1 YRR 45530 GofHyR G KS O8I y 2 orhgOi Y hvge fock
aggregated in the top of test tubes. In contrast, chitosan was not able to form flocks, even in high dosegI(>}&nd dic
not efficiently settle down cyanobact@erwhen combined with ballast. The RS itself removed B% of the cyanobacteri
This removal was strongly enhanced when combined with PAC in adépsedent matter; 8ng Al £ Ywas considered tr
best dose to be applied. The lagoon sediment alone didpnomote any settling of cyanobacteria but removal was
when combined with PAC. Combined coagulant and ballast seems a very efficient, cheap, fast and safe curative |
lessen the harmful cyanobacteria bloom nuisance in periods when pariiculeeded.
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0S0406
Paralytic Shellfish Toxin (PST) removal by algal polysacchagette

Dave Eldon Bance Olandoshua Vacariza®khodora V Azangd.ilibeth Salvador Reyedlarco Nemesio Montario

The Marine Science Institute University of the ihihes, Philippines
e-mail: deolano330@gmail.com

The use of different algal polysaccharides: agar, alginate, refined aneNsBrii A-gaBageefian were used in the study
evaluate their adsorption against paralytic shellfish toxins: saxitoxin ,(8&$axitoxin (neoSTX), and gonyautoxin (C
Algal polysaccharide gels were prepared by heating and cooling of 1.5% solution, or by precipitation using calciul
solution. The rheological properties of the gels were evaluated, followed by R8iptdn assay, and toxin quantificati
using HPLELD. The crude extract obtained from Pyrodinium bahamense var compressum was mainly compos
(42.66%) and neoSTX (41.88%), with trace amounts of GTX (15.46%efBechicarrageenan was found b the mos
effective adsorbent for STX and neoSTX, having a toxin reduction of 44.17 + 2.62% and 36.58 + 1.45% respecti
other hand, alginate had the highest GTX percent reduction of 48.70 £ 4.32. The reactive functional groups (su
caboxylates) and the rheological properties of the algal polysaccharide gels may be an influential factor on the au
of Paralytic Shellfish Toxins.
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0S0501
Gambierdiscuspecies compason at sites deeper than 15 m in Japanese coastal waters and
evaluation of the effect of irradiance on the growth of a dominant species at the sites

Masao Adachj Takuya YoshiokaShota YosHiiNatsuki Kimoty Tomohiro Nishimura Hiroshi Funak, Shingo Arimitst
Kazuki Saitg Chiho Honmi Kouki TanaKalppei YanagidaHaruo Yamaguchi

1Kochi University, Japan
e-mail: madachi@kochi.ac.jp

We examined the species compositionGdmbierdiscus Japanese surface coastal waters andit&s below 15 m using
gquantitative PCR assay. In the temperate area (Kochi Réafhbierdiscusf. silvaewas a dominant species in the dee
sites, whereasGambierdiscusp. type 2 was dominant in the shallow sites. In the subtropical area (OkiRagfg
Gambierdiscugf. silvaewas a dominant species in the deeper sites, wher@asbierdiscus scabrosdeminated the
surface layer. These results suggest tGambierdiscusf. silvaeis a dominant species below 15 m in Japanese cc
waters. Furtker, we evaluated the effect of irradiance on the growth of a strai@ambierdiscusf. silvae Irradiance of th
maximum strain growthlgGd ¢+ a mmp >N LK 2NRlydzA NB R 2 yH's'to maindain growth
The upper light limit for strain growth® 61 & y mn > ¥%2MThellifftinietsifiés in ¥oastal waters at the K
Pref. site were measured vertibalonce per season. The relationship between the observed light intensity and deg
F2NNdz  §SR dzaAy3a . SSNRa [ 6d . I &SR LRahdLifd & cf Silyakindeh stinfi
conditions were 21 m and 7 m, respectivelgsBd on these results, we propose that light intensity plays an importar
in the vertical distribution oGambierdiscug Japanese coastal waters.

0S0502
Mechanisms for temperate range extension Gambierdiscusthe causative organism of the
humanillness Ciguatera Fish Poisoning

Michaela E. LarssgrStephen A. BushKirralee G. BakgrShauna A. MurrdyMartina A. Doblih

tUniversity of Technology Sydney, Australia
e-mail: Michaela.E.Larsson@student.uts.edu.au

Gambierdiscus a genus ofpibenthic microalgae, for which some species are associated with the human illness C
Fish Poisoning (CFP). Species from this genus are typically found in tropical environments though in recent years |
have been documented in more tempe locations. On the east coast of Australia, it is hypothesised that this
extension is facilitated by regional warming and a strong boundary current, the East Australian Current (EAC), a
vector for dispersion. Fitness curves of 14 monpaloisolates were determined under constant conditions ac
environmental gradients of temperature, salinity and irradiance. Growth occurred across a broad range of co
suggesting the temperate distribution ddambierdiscusioes not appear to beconstrained by these abiotic facto
However, successful colonisation of a species in a novel location also involves effective integration of the new sg
the recipient community, which can often depend on the number of propagules introduced.rBgisense experimen
usingGambierdiscusmonoclonal isolates supplemented into both natural and artificial epibenthic microalgae assen
showed very few propagules are required for prospective colonisation success under ideal environmental cohtditi
we provide experimental evidence th@ambierdiscusan occupy a broad range of environmental conditions outsic
currently recognised tropical range and extension of its distribution into novel temperate regions may only require
pulse ofvery few propagules. These findings are critical in understanding the risk of human exposure to CFP in t
regions under a changing climate.
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0S0503
Distribution, abundance and species composition of the dinoflagellate ge@asnbierdiscusn
the Carary Islands (NE Atlantic)

Francisco RodrigugzZRosa FiguerdaSantiago Fradalsabel Ramifp Pilar Rid| Pilar Riob§ Isabel Bravb

linstituto Espariol de Oceanografia, Spain
?Instituto de Investigaciones Marinas, CSIC, Spain

e-mail: francisco.rodriguez@vi.ieo.es

Ciguatera fish poisoning (CFP) is one of the most relevant sehfivoé illnesses worldwide. Detected in the Canary Isl
since the last decade, now constitutes a major alimentary concern and has become a motlffadzise in the area sir
2015. Spatial distribution and abundance of benthic dinoflagel@#enbierdiscusvas studied in five islands (El Hie
Tenerife, Gran Canaria, Fuerteventura and Lanzarote), during Septédabaver 2015. Temporal distributiowas als:
followed at one location (Punta del Hidalgo, Tenerife). Our results showed that a diverse benthic dinoflagellates cc
is present in the Canary Islands, wRinorocentrum, Coolia, Ostreopsiad Gambierdiscuss dominant genera, wide
distributed. Up to fiveGambierdiscuspecies were detected based on morphological and molecular data, na@
australes, G. excentricus, G. silvae, G. caroliniand&. caribaeusAmong them(. australeandG. excentricuaccounte
by far the most commospecies based on phylogenetic analyses on cultures and single cell isolates. Concentratior
at 4900Gambierdiscuspp. cells/gr in Fuerteventura. The abundanc&ambierdiscuseems to follow an increasing tre
from west to east islands, the firsharacterized by a steeper topography and more humid conditions and the secon
with a smoother relief and dryer climate.

0S0504
Dinoflagellates of the genu®streopsign the Southern Catalan coast (Mediterranean Sea),
Reunion Island (Indian Oceaahd Ecuadorian coast (Pacific Ocean).

Olga Carnicér, Karl Andre& Patrizia Ciminielfp Pablo de la IglesiaCarmela Dell'Aversafalorge Diogerfe Maria
GarciaAltares Carles Guallaf, Luciana TartagliodgAlina Tunir_ey, Jean Turquét Margarita Fernandez Tejedor

IPontificia Universidad Catdlica del Ecuador, Ecuador

2Institut de Recerca i Tecnologia Agroalimenaries, Spain

SUniversita degli Studi di Napoli Federico II, Italy

4Leibniz Institute for Natural Product Research arfddtion Biology, Germany
SIFREMER, France

®Agence pour la Recherche et la Valorisation Marines, France

e-mail: olgacarnicer@gmail.com

Outbreaks of dinoflagellates of the genOstreopsisre frequent in the Mediterranean Sea. Human reatziry symptom
related to these events have been reported in the north and in the south of the Spanish Mediterranean coast but r
studied area. The routine phytoplankton monitoring does not include sampling for benthic BatB=opsisells havébeer
rarely found in these water samples and hardly ever in the area of the Ebro delta. In order to evaluate the pre
Ostreopsisalong the southern Catalonian coast and to investigate the influence of the river dischar@staopsi
populations asurvey for benthic microalgae was conducted between 28Q13. The results confirmed the presenci
Ostreopsiscf. ovata, which showed a restricted ecological niche, and the lowest abundances in areas with the
salinities and the highest nitrate argllicate concentrations, toxic content per cell was lower when abundances
maximal. The strains 0fO. cf. ovata isolated during this survey were phylogenetically grouped within
Atlantic/Mediterranean clade and produced OVa)OVT>b, OVT, OVTX, isomers OVTFX and-e, and iSOPLTX. Spel
diversity within the genu®streopsiss higher in tropical areas. In order to assess the diversity of the genus the stu
extended to two tropical areas: Reunion Island and the Ecuadorian €ostsgopss cf. ovatawas found in both areas, tl
strains isolated from Reunion Island and from Ecuador grouped within theRadiic clade and did not produce Pik¥
compounds.
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Blooms ofOstreopsiscf. ovata and epibenthic dinoflagellates dynamics Rio de Janeiro, Brazil

Silvia Mattos Nascimento

lUniversidade Federal do Estado do Rio de Janeiro, Brazil
e-mail: silvia.nascimento@gmail.com

Blooms of the epibenthic dinoflagella@streopsif. ovatahave been recurrently registered at Riod#neiro. Nonetheles
the reasons related to the establishment of frequent blooms are still poorly understood. The ecology of the ep
dinoflagellate assemblage was studied at Rio de Janeiro to evaluate factors affecting the develogtnehbwéta blooms
Sampling of macroalga&grgassumbDictyota Amphirog Janig was carried out monthly at sites Arraial do Cabo
HHOPTQNNE{Z nNnuHONNQpME2 0D YR ¢FNIFNHZAlI-ndmmdhyQnepéi{ E
nmMo6pHQom Septédmbar 8012 to May 2013. The area is subject to the influence of coastal upwelling that tre
cold and nutrient rich seawater to shallow environments and sustains a high primary productivity and marine bioc
Seawater temperature and salfy varied between 16.027.5°C and 34.% 36.2 respectively. In 2006/2007 monthly mq
O. cf. ovata abundances were higher than 36ells.gFW in 7 of the 13 sampling dates in Tartaruga and in 2 of tt
sampling dates in AC. At Forno highcf. ovata abundances (>X0cells.g!FW) and a brownish biofilm were obsen
between December 2012 and February 2013, whereas during the rest of the year abundances did not¥eelh d8W
TheO.cf. ovatabiofilm had a negative impact ddargassunspp., hat lost all its leave$?rorocentrum limaProrocentrun
emarginatum Prorocentrumfukuyoi, Gambierdiscus excentricand Cooliasp. were registered mainly at Tartaruge
abundances lower than 2@ells.g'FW.

0S0506
Influence of the environmental fact@® on the bloom dynamics of the HAB benthic dinoflagella
Ostreopsis cf. ovatan the Mediterranean Sea

Stefano Accoromj Salvatore Pichiefti Tiziana RomagnéliEmanuela Razza\eil Ellwood Cecilia Totti

tUniversita Politécnica delle Marcheallt
2Universita Roma Tre, Italy

e-mail: s.accoroni@univpm.it

In the last decades, intense blooms of the toxic benthic dinoflage®stizeopsisf. ovata were reported as a recurre
phenomenon during summer along several Mediterranean coasts. In dress, blooms are associated with both nox
effects on human health and mortality of marine organisms, due to the production of paljtkainompoundsOstreopsi
grows on several benthic substrata (macrophytes, rocks, invertebrates, sands) forbrimgrash mucilaginous mat eas
resuspended in the water column. Blooms typically develop in sheltered shallow coastal areas characterized
bottom. The role of environmental factors on ti@streopsivloom dynamics is studied in the northern Aatit Sea sinc
2006. Each year, maximum abundances are typically recorded in late sumomoenn with 16 cells ¢ fw macroalgal thalll
Ostreopsisbundances show a significant decrease with depth, likely related to the light intensity. Available suinsting
blooming area influence th®streopsi<olonization as living substrata host lower abundances of epibionts than any
substrate, suggesting possible allelopathic interactions. The synergic effects of hydrodynamics, temperature and
trigger the bloom onset while during the bloom maintenance an important contribution of mixotrophy was recogni
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0S0601
The allelopathy betweerSkeletonema costatunand Alexandrium minutum

Rui Wang Jiangtao Wang
!0cean University of China, China
e-mail: 15192157523@163.com

In this study, allelopathic interactions betwe&keletonema costaturand Alexandrium minutunwere investigated by E
algal culture, filtrate culture in /2 medium. Results denstrated thatA. minutumexerted no allelopathic activityo®
costatumThecellfree filtrate of the S. costatumculture in later exponential growth phase inhibited the growth A
minutum ignificantly, and the inhibitory effect was related to the progans of S. costatunfiltrate in culture. Therefore
it was suggested that allelopathy might be an important factor to influence the competition bet®eenstatumand A.
minutumin field. The impact of allelochemical on the growth of microalgae wadestuay adding standard substance
15(S)HEPE into the culture &. costatunandA. mintum This substance was a kind of autoinhibitor release8.lgostatur
and inhibited the growth of itselbut there was no apparent allelopathic activity that intédl the growth ofA. minutun
by adding this substance to the cultureAafminutum Further studies would be focused on analyzing allelochemicals
could inhibit the growth ofA. minutumin the filtrate culture ofS. costatum

0S0602
Life strategies bharmful planktonic algae (with respect to phosphate limitation) in marine
environments

Daniela Maric Pfannkuchénngrid Ivancic, Mirta Smodlaka Tankévi&na Baricevi¢ Tihana SesjrBlazenka Gasparovj
Martin Pfannkucheh

'Rudjer Boskovic Ititute, Croatia
e-mail: daniela.maric@cim.irb.hr

While bloom formation is associated with nutrient availability, bloom manteinence and the general life strategy of
algae have to cope with nutrient limitations. Phosphate limitatioa general phenomenon in marine ecosystems a
predicted global trend. The northern Adriatic (Mediterranean) is an interesting ecosystem to study life strategy ade
to phosphate limitation. It is characterized by steep gradients of nutrient ailiflaand thus allows the comparison
harmful algaén-situ behavior in correlation with a large range of culture experiments reflecting in situ conditions. In
studies we found that alkaline phosphatase extracellular activity as well as menlip@hemodeling are major reactio
of phytoplankton to phosphate limitations. However, each species is using those functions in its own way to ensur
and success within the phytoplankton community. Having identified phosphate limitation agashaping factor we he
present how harmful algae species of the genesaudenitzschiaH.Peragallo, 1900 arigkeletonem&sreville, 1865 ensu
successful competition within the phytoplankton community. We discuss how the derived life strategies éxplspatio
temporal distribution of those harmful species. Recent results suggest a large range of species specific strategis
with P-stress.
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Functional traits of blooming species: a travel with Gulliver

Carla Kruk Claudia Piccifit, Angel Manuel Seguta

lUniversidad de la Republica, Uruguay
?Instituto de Investigaciones Bioldgicas Clemente Estable, Uruguay
3Departamento de Microbiologia, Uruguay

e-mail: ckruk@yahoo.com

Eutrophication and climate change play key roles explaitiiegworldwide increase of cyanobacteria and algal har
blooms (CyanoHABSs). However, not all species respond in the same way and are able to bloom. Under the hypc
potentially blooming species share adaptive attributes we used a-ltiesed aproach to compare blooming and r
blooming species from different groups (i.e. cyanobacteria, dinoflagellates). We analysed a database of ca. 2¢
ecosystems (i.e. lakes, reservoirs, rivers, estuaries) spanning subpolar to tropical regionswatidgimobre than 10C
species. Based on their demographic parameters and a literature review, we classified species populations into
and notblooming. We compared species distribution along the latitudinal gradient, their morphological and pbigsi
traits and the environmental conditions in which they dominate. Results indicated that CyanoHAB occur along tl
assessed latitudinal gradient but the higher biomass is reached at both high temperature and total phosphorus, as
previousl observed. Blooming species have larger volume and maximum linear dimension, with lower surface/volt
relative to most species. Within blooming species, those potentially toxic had significantly smaller size, as well
growth rate. We discussthe implications of these traits in the mechanisms involved in species success and also
which combination of particular functional traits might provide competitive advantages of the blooming over tk
blooming species.

0S0604
Relative contrbution of Trichodesmiunspp. and potential associations with other plankton
functional groups in the Southwestern Atlantic

Marcio Silva de SouzaAmalia Sacilotto DetohiVirginia Maria TavapRodrigo Kerr Duarte Peretr&duardo Resende
Secchi

lUniversidade Federal do Rio Grande, Brazil
e-mail: souzamsd@gmail.com

Patches of high chlorophyll biomass can be generally observed during the warmer season along the southweste
Ocean (SWAO), particularly at the sHatak region. Under ctin environmental conditions (low nitrate and moder
phosphate concentration;1 wind speed) trichomes offrichodesmiumspp. dominate the regional phytoplankt
community at the expense of other functional groups. As a goal of the TALUDE and SathRigects, this study aims
understanding the potential ecological associations among many phytoplankton species and their relation to envirc
processes, around the continentalsheiNB | { Ay G(KStphbbp&®pu&f 6 dn b O BiNIdreise
for species identification and counting in 12 samples from three cruises during a warm season: October, N«
December 2014 (spring) and January 2015 (summer), respeciivielgodesmiunspp. (mainlyT. erythraeun attained the
highest c OS Yy G NI G A 2 y © dowzlanit8 B) inrth® northernmost latitudes at springtime, when trichomes v
mainly associated with the diatoiitzschia longissiméa dzLJ { 2 © call$t). Assthenseason progressed and towards
southern sites, botirichodesmiunspp. andN. longissimaignificantly dropped in numbers, being replaced by either
Fodzy R yOS 2F 20§ KSNJ RAI { 2°EhnetareFaapplcallsylpoii d nyx€daZsentalage of2liatomd
nannoflagellates. Also, th&hizosoleniaspp. +Richelia intracellularigssociation was observed in January 2015.
concentration ofTrichodesmiunspp. and the latitudinal variations in phytoplankton community could be related to
mesoscale instabilities and other local physjmalcesses, combined with latitudinal variation in temperature.
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Chair: Gustaaf Marinus Hallegraeff

0S0701
Modeling the cumulative effects of different ichthyotoxicity components produced by harmful
algae.

lan R Jenkinsdn

IChines Academy of SciencefOCAS, China
2Agence de Conseil et de Recherche Océanographiques, France

e-mail: ianjenkinson@qdio.ac.cn

Harmful algae (HA) Kkill fish in different ways. Some HA species harm fish by several ichtiegotpxinents (ITC
simultaneously. For example some species secrete viscous mucus leading to partial gilltoliadging, and also produ
cytolytic toxins that damage gill epithelia. In blooms of more than one HA, the different ITCs present may be il
difficult to elucdate. Yet, rare are studies that evaluate quantitatively the relative contributiogiffefrent ITCs actir
synergistically in any one HA bloom. Many proposed ITCs involve reduction of fluxes, including: 1) water take
channels; 2) exontent ofthis water; 3) Qtaken up at gill membranes and passed into the blood; 3) fluxes of ions {
Na’, Cl), relative to osmoregulation and cell metabolism; 4) changggtiization rate by the whole fish due to toxic acti
as well as stress. | proppghat a model based primarily on assessing the cumulative effects of ITCs on fluxes
researchers and managers evaluate the total potential impact of ITCs present in a bloom, as well as the p
contribution of each ITC. The modein alsonicorporate interaction between different ITCs, and will act as a framewo
investigating them.Such a model also permits the effects of ITcCise calculated at different length and time scales
allow for 1) time scales of processes in the fishja)ation of intensity in time and space of the different ITCs.

0S0702
Relationship between ichthyotoxicity and gill cell cytotoxicity of the hapthophyReymnesium
parvum

Nikolaj Gedsted AndersérDaniel Killerup Svensseisilas A RasmussgeKristan Fog Nielseéh Thomas Ostenfeld Larse
Per Juel Hansén

IDTU VETNational Veterinary Institute, Denmark
2Technical University of Denmark / Danmarks Tekniske Universitet, Denmark
SUniversity of Copenhagen / Kgbenhavns Universitet, Denmark

e-mail: ngaan@vet.dtu.dk

Prymnesium parvur@arter is a haptophyte that is known for its ichthyotoxic capabilities. However, even though th
been ongoing research on the ichthyotoxic propertie® oparvurrduring the last century, the causative mechanismthe
fish kills is still unknown. Due to increased awareness of the reduction of animals for experimental use, we investi
possibility of using a rainbow trouDfcorhynchus mykisgjill cell assay as a proxy for live rainbow trout, when te
ichthyotoxic properties oP. parvum We used 5 strains ¢&f. parvum all expressing different degree of ichthyotoxicity
the present study. All strains were grown in 9 psu water, thereby allowing for use in gill cell assay. Each algal

grownfrom 10.000 cells rito 110.000 cells ribefore use (3 replicates) and tested on juvenile rainbow trougofLainc
gill cells (L&) in true replicates. Live fish were exposed to both supernataft. gfarvurmand to whole cell cultures, wh
the gill cell assay was only exposed to supernatant. Exposure of fish to whole algal culture lead to increased
compared to supernatant. Prymnesin derivatives were identified in all strains and currently these toxins are being g
in cells and in quernatant for all strains from the experiment. Toxin data and the possible correlation of these toxin:
observed ichthyotoxicity of both whole culture and supernatant and the observed cytotoxiitypairvunrsupernatant wil
be presented at the mdéng.
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Chair: Po Teen Lim

0S0801
Habitat complexity affects the benthic harmful dinoflagellate assemblages in the fringing reel
Malaysia

Chui Pin LeatyHwa Lin YorigNurin 1zzati Mustapa Toh Hii Taf) Zhen Feliimt, Li Keat Lée Po Teen Lifn

tUniversity of Malaya, Malaysia
2Universiti Malaysia Sarawak, Malaysia

e-mail: cpleaw@um.edu.my

The presence and relative abundance of the benthic harmful algal bloom (BHAB) forming dinoflagellate spe
determined in the coral reefs of Perhentian Island, Terengganu, Malaysia, with the aim to investigate the e
interaction between BHAB dinoflagellates and their benthic habitats. The study involved deployment of fiberglas:
as an artificial substratfor the benthic epiphytic microalgae. The screens were placed above the seafloor for 24 h.
species attached to the screens were identified and cell abundances were enumerated under a light microscope.
community at the study site was dondted byProrocentrumspp. andOstreopsispp. Other species collected incluc
Amphidiniumspp.,Cooliaspp.Fukuyosaspp. andGambierdiscuspp. Total cell densities collected on the screens reach
to 10,000 cells per 100 érCell enumeration coupledith underwater habitat documentation demonstrated that differ:
BHAB species preferred reef areas with different habitats. The main BHAB group of primary c8aceierdiscuspp.
remained at relatively low abundances in the study area.

0S0802
Biotic substrate preferences of the benthic dinoflagella@streopsi<ft. ovata in the NW
Mediterranean Sea

Rodolphe Lemée Cécile JauzelinLuisa Mangialajo Stéphanie CoHu

IUNIVERSITE PIERRE ET MARIE CURIE, France
2Université de Nice Sophia Antipolsance

e-mail: lemee@obswlfr.fr

The substrateelated distribution of the benthic dinoflagellat®streopsiscf. ovata was investigated at a medium ani
small spatial scale respectively in Monaco and in the Villefranche Bay {Basitityrn France) dumj summer. The fir
experiment included the sampling of the four most common macroalgae in the coastal area and resulted irOhigl
ovataabundances oictyotasp. than orHalopteris scoparia, Corallina elongatad Jania rubensin the second stud 17
various biotic substrates were collected. Higlercf. ovataabundances were observed @ictyotasp., Taonia atomarig
Dictyopteris polypodioideand Laurenciasp., especially during bloom periods. The substrate preferend®. of. ovata
seemed tken to be host species specific, but phylogenetic groups as well as chemical defense and susceptibility to
of the macroalgae may have been determinant in the distribution of the microalgae benthic cells.
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0S0803
The role of human altered macroaddjcomplexity on the facilitation of epiphyti©streopsi<f.
ovata blooms

Daniela Catanta Anna Fricke Rodolphe LemégeLuisa Mangialajd

tUniversité de Nice Sophia Antipolis, France
?Instituto Argentino de Oceanografia, Argentina
SUNIVERSITE REE ET MARIE CURIE, France
“Observatoire de Villefranche, France

e-mail: danielacatania28@gmail.com

Over the past two decades, several countries along the Mediterranean coast have been experiencing problems
the increasing blooms of the harmifbenthic dinoflagellat®©streopsi€f. ovata. The factors driving proliferation and grov
of Ostreopsisn the Mediterranean Sea are still poorly understood, especially, the role of macroalgal commur
potential habitat and substrate for the forrtian of the biofilm. The structure and composition of macroalgal commui
can be strongly affected by anthropogenic impacts, which consequently might also affect the epiphytic dinof
assemblages. In this context, a literature review has beedutted and a subsequent field experiment has been perfol
during summer 2015The review highlighted that information concerning on the habitat types supporting t
development is scarce (the majority of papers describ®gjreopsisblooms do not prode any information on th
ecosystem concerned). In the subsequent field study, five sites were monitored for bloom development. In the stL
levels of macroalgal community complexities were distinguished: low (barren grounds), medium (turf formmgrities
Dictyotales) and high (complexystoseirp complexity. A total of 540 samples were collected. Results showes
Ostreopsiabundances strongly decrease with increasing macroalgal complexity, with turf algae being the most fa
habitat for biofilm formation and lowest cell numbers measured in complex macroalgal st@ydsogeirp Our result
suggest that macroalgal communities, shaped by human impacts, may play an important role in facilitating blo
should be considered in the magement and forecasting @streopsidlooms.

0S0804
Development of a model to predict ciguatera fish poisoning outbreaks.

Michael L ParsohsDonald M AndersainMindy L Richleh Alison Robertsdh

Florida Gulf Coast University, United States

ANoods Hole Oceanographic Institution, United States
*Woods Hole Oceanographic Institute, United States
“Dauphin Island Sea Lab, United States

e-mail: mparsons@fgcu.edu

Ciguatera fish poisoning is caused by the consumption of demersal reef fishes com¢aimiith ciguatoxins, the precursc
of which are produced by some species in the benthic, epiphytic dinoflagellate g&anshierdiscusand enter th
demersal food web via herbivory. In this study, we present a model that simulates the growth of sex@essq
Gambierdiscuand three host algae upon whigambierdiscusells resideHflalimeda Dictyotg and turf algae)in respon
to seasonal changes in temperature and light intensity at Tennessee Reef in the Florida Keys. Toxin loads
estimatedfrom the resultant cell densities growing on the host algae, coupled with the estimated toxin content «
Gambierdiscusell. Seasonal changes in grazing rates were simulated as a function of temperature, resultir
integrated model capable of 8mating toxin ingestion rates into reef grazers over tinwhile this initial model includt
many components of ciguatera, many are hypothetical (e.g., static toxin levels in cells) and will require
refinement. Additionally, validation of the mael will be needed to determine if predicted toxin pulses are express
herbivorous fishes.
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OS09 Cyanobacteria

Chair: Jodo Sarkis Yunes

0S0901
Eutrophication control experiments in a tropical shallow system
Marcela Aparecida Campos Neves Miradndielipe Siqueira Pacheégdlatalia Pessoa Noymd.eonardo de Magalhags

Vivian Leité Erick Drummont] Suzan SantésMaria Fernada Azevedo Sodtégera Licia Moraes Hus2zgrMiquel
Lurling, Marcelo Manzi Marinhb

lUniversidade Federal de Juiz Bora, Brazil

%Instituto Nacional de Pesquisas Espaciais, Brazil
SUniversidade do Estado do Rio de Janeiro, Brazil
4Universidade Federal do Rio de Janeiro, Brazil
®Wageningen University & Research Centre, Netherlands

e-mail: marcela.miranda.ufiff@gmaibm

Cyanobacterial bloom is a serious global problem which affects the water quality and compromise the use of wa
purposes. Thus, mitigation of cyanobacterial blooms is an essential task. We conducted mesocosm experiments
eutrophic atificial reservoir (Mariano Procopio Museum Lakhiiz de Fora, MG) to test controlling eutrophication usi
combination of a low dose coagulant with a solid phase phosphate (P) fixative. Preliminary laboratory tests was c
to determine the dose needed to flocculate and precipitate cyanobacteria and to reduce P efflux from the sedimen
mesocosm experiment, we used a combination of two coagulants-gdatyinium chloride or chitosan (made of shri
shells)] and two ballasts [lanthanum mifidd bentonite or local red soil]. Chlorophyll (Chl) and total phosphorus
concentration were monitored over a idday period. We observed a strong reduction of Chl (85 %) and TP (78%) (.
regardless treatment applied. But, this reduction did B Yl Ay 2@SNJ GAYS® ' i GKS €
difference of Chl and TP between the controls and treatments. However, tests with sediment cores indicate there 1
release from the sediment. Although coaguldralast technique seems afficient, cheap, fast and safe curative mea:
to lessen the harmful cyanobacteria bloom nuisance, further tests are necessary to maintain chlorophyll a
phosphorus low for a longer.
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0S0902
Widespread prevalence of cyanotoxin production and toxtnansfer at the landsea interface in
Southern California coastal waterbodies

Meredith D. A. Howard Carey NagodaBetty Fetschér Raphael M KudelaAvery Tatter§ Lilian Busse David Caroh
Martha Sutuld, Eric Steih Jeff Browh Chad Lofleh

1Southern California Coastal Water Research Project, United States
2San Diego Regional Water Quality Control Board, United States
SUniversity of California Santa Cruz, United States

4University of Southern California, United States

SGerman Federal Envinment Agency, Germany

e-mail: mhoward@sccwrp.org

Cyanobacterial blooms and associated toxins have become increasingly problematic globally and have far reach
downstream of their origin, creating issues in brackish and marirteraaThe transfer of toxins at the larsa interfac
has been largely overlooked, however recent studies in Southern California have shown there are multiple loadin
of cyanotoxins to downstream waters from a wide variety of waterbody types dimgustreams (benthic alga
depressional wetlands, lakes, reservoirs, coastal lagoons and estuaries. Statewide surveys of benthic algal sal
wadeable streams detected microcystins in eéhigd of wadeable stream reaches, and multiple cyanotoxiase detectec
at a subset of sites, indicating the potential for other cyanotoxins to be prevalent. Intensive targeted studies conc
San Diego successfully used passive samplers, Solid Phase Adsorption Toxin Tracking (SPATT), to captureche
microcystins in a diverse array of waterbodies and results indicated microcystins are pervasive, and missed by
sampling approaches. Specific studies to evaluate the transfer of cyanotoxins from freshwater streams to ¢
waterbodies will be discussed. Regional surveys of lentic waterbodies revealed the presence of numerous
cyanobacteria species, simultaneous detection of multiple cyanotoxins, and several previously undocumented cy
in Southern California. The resultsrin these surveys suggest there are multiple sources of cyanotoxins, including
cyanobacteria, as loading sources to downstream waterbodies which has implications for the management of
water, wildlife, and recreational resources and highiiggthe need to expand HAB monitoring to include both freshw
and marine toxins at the langlea interface.

0S0903
Dynamics of cyanobacteria blooms in the Baltic Sea

Bengt Karlsoh Kari Eilolg Inga M Hense Johannes Johansspdohanna LindetsMalin Mohlint, Anna Willstrand
Wranné, Irene Wahistrorh

1Swedish Meteorological and Hydrological Institute, Sweden
2Universitat Hamburg, Germany

e-mail: bengt.karlson@smbhi.se

Blooms of diazotrophic cyanobacteria in the Baltic Sea amnuan mainly in summer months. The dominant genere
AphanizomenorDolichospermunfsyn.Anabaend andNodularig the latter produces the hepattoxin nodularin. Surfac
accumulations of cyanobacteria are observed offshore, along coasts and in archipdlagdlooms are of concern to-
society in several ways, e.g. they affect tourism, ecosystem services and provide input of atmospheric nitrogen
increase primary production leading to hypoxia in deep water. Cyanobacteria distribution was exbsesing wate
sampling and microscope analysis and by automated measurements of fluorescence of the pigment phycocys
buoys and Ferrybegystems as instrument platforms. Thesitudata were combined with ocean colour data from sate
(AquaMODIS) to describe bloom dynamics and the spatial and temporal variability. The observations were comp
combined with results from a coupled 3ihysicalbiogeochemical with a novel Cyanobacteria Life Cycle Model (CL
describe bloom dynamics. SHiee observations show a large intannual variability in the distribution of near surf:
cyanobacteria accumulations. This may be a result of the method since cloud cover makes satellite observations il
The in situ observations show a diffetgrattern in bloom dynamics. The bloom dynamics will be described based
different cyanobacteria observations together with environmental conditions and the model results.
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0S0904
Seasonal dynamics of microcystins and microcyginoducingMicrocysts populations inthree
water bodies in Mozambique

Olivia Carolina Narciso Pedr&nut G. Berd3l Elisabeth Life Dacia CorrefaLuis Nevés Morten Sandvik

!Eduardo Mondlane University, Mozambique
2Ministry of Agriculture and Food, Neay
3Norwegian Institute for water Research, Norway
“Norwegian Veterinary Institute, Norway

e-mail: olypedro76@gmail.com

The seasonal dynamics ®icrocystis populations with or without microcystiproducing genes were monitored
Pequenos Libombos da Nhambavale Lake and Chokwé irrigation channels, all located in Southern Mozambique
samples and environmental parameters (pH, surface temperature and turbidity) were collected monthly from Se
2009 to July 2010The number of gene copies froMicrocystiswas identified and quantified using real time PCR.
Microcystisgene copy numbers were measured throughout the study period in all the three sampling areas, and v
that the nonmicrocystin producing strains were predominant. Micrdaoyproducing copy numbers of iarocystiswere
abundant during the bloom season, reaching the highest levels in January 2010 at Pequenos Libombos dam ai
irrigation channels. Microcystin concentrations exceeded the WHO guideline of 1ug/L for grim&iar in some wate
samples (44 pg/L). Changes in microcystin profiles were observed during the different seasons and between
bodies. Microcystins MCR,-RR,-YR, RY-LA,-[Dh&]-LR, and[Asp]-LR were detected in water samples byM&/MS
Generally M@ R was the most dominant variant of microcystin in the three water bodies (detected in 77 % of the
followed by MGLA (70 % of the samples). Considering that Pequenos Libombos dam provides the drinking water ¢
the capital Mapub City, these results suggest the need of further studies to evaluate the human health risk associe
MC occurrence.

OS10 Ecology

Chair: Marta Estrada

0S1002
Dinophysis acuminatand Messodinium rubrumannual cycle in the Ria of Cedeira (NW Spain

Yolanda PazésAna Figueira Carlos GarciSotd, Ricardo Prego

Ynstituto Tecnoldxico para o Control do Medio Marifio de Galicia, Spain
?Instituto Espafiol de Oceanografia, Spain
3Instituto de Investigaciones Marinas, CSIC, Spain

e-mail: ypazos@intecmar.org

Dinophysis acuminataroduces two toxic episodes each year, during summer and autumn, that result in the closure
presence of lipophilic toxins, of the extraction areas of infaunal mollusks in the smalfigflawial valley of Ria of Cede
Hydrography and phytoplankton abundance in the water column were measured during ten seasonal cruises, from
2012 to September 2013. Compared to the well known Rias Baixas, the magnitude of the fluvialfinptrigats in Ria
Cedeira is greater and there is less time for renewal by Ekman transport. On JMess®dinium rubruma prey ofD.
acuminata developed intobloom concentrations with values of of 4450 cellat surface, from the river inputsna jusi
after an upwelling event. Following this first episofe,acuminatded, grew and accumulated at surface (with a maxir
concentration of 2280 cellLat July 11) in a stratified water column resulting from upwelling relaxation and se:
insoltion. A strong second upwelling event dispersed the dinoflagellate off the Ria and the processpeated: a bloor
of M. rubrumoccurred (5940 cell) on August an®. acuminatagrew again and was accumulated inside the Ria duttie
downwelling (D80 cell-tX at October 26). In addition to the oceanographic conditions definition and the cell coun
Dinophysis sppthe study shows the need for a monitoring Messodinium rubrunio understand the predateprey
relationship in the natural enviroment and its usefulness for prediction of toxic episodes.

35



The 17th International 09-14 October
Conference on Harmful Algae Florianépolis

Brazil 2016 Santa Catarina | Brazil

0S1003
Dominance of toxigeni®seudenitzschiaduring upwelling conditions in Cabo Frio, Southeast
Brazil: diversity and distribution

Luciano Felicio Fernande¥aleria SchuartzAngélica Yohw Cardozo Varg3sDoriedson Ferreira Gomedna Luiza
Spadano AlbuquerqdgVinicius Tavares KutfelEmmanoel Vieira SikFlhc®

lUniversidade Federal do Paran4, Brazil
2Universidade Federal da Bahia, Brazil
3Universidade Federal Fluminense, Brazil

e-mail: luc.felicio@gmail.com

Upwelling regions are among the most productive fisheries areas of the oceans. Nutrient inputs promote phyto|
growth, pumping the biological production, with consequences to the entire trophic web, therefore plkayeag hole i
the regional carbon fluxes. The "Cabo Frio" region at Southeast Brazil is well known by presenting specific atmosg
NE trade winds) and geomorphologic (shortened continental shelf, and with E to W orientation) conditions tlaaedisy
surface oligotrophic Tropical Water (TW) off the coast, simultaneously favoring the intrusion of cold and frighieSautl
Atlantic Central Waters (SACW) over the shelf. During upwelling events, diatoms are the main microplanktc
replacirg an otherwise dinoflagellatdominated community. From March to December 2012, we investigated the di
and seasonal trend oPseudenitzschia spp. in relation to an upwelling event. About ten species occurie
pseudodelicatissimd. cacianthand Pseudenitzschiasp. were the most abundant. In terms of biomass, low cell nun
(up to 124.0x16cel.L* total phytoplankton, and 60.2 xt@el.L* Pseudenitzschid were recorded, despite relatively hi
nutrient concentrations (nitrate and silicateyhen compared to periods of upwelling relaxation (dominated by TW); gi
limitation under high nutrient concentration might be caused low levels of soluble iron and/or lacking organic chelai
higher cell abundances were detected in May and Aygusng the front between colder waters (mostly SACW) and \
oligotrophic TW. Cell accumulation due to physical process at the boundary between SACW and TW can be invc
main mechanism explaining the peaksRsieudenitzschiarecorded.

0S1004
Characterization of species composition, spatial and temporal trends and occurrence of Harn
Algal Blooms species in fjords and channels, Southern Chile.

Oscar Espinoz@onzaleZ Leonardo GuzménRodrigo Martinez Pamela Carbonéll

Ynstituto de Fanento Pesquero, Chile
e-mail: oscar.espinoza@ifop.cl

This study present the phytoplankton assemblages from May 2006 to February 2015, based on samples monthly
from 158 sites in Los Lagos (LL), Aysén (AY) and Magellan (MA) regions of SthithefPhytoplankton analysis incluc
species identification, estimation of cell density andbidume. In addition, the study includes the results from multiva
analysis on phytoplankton spatial changes and the relationship with environmental iomsdiDiatoms were the maj
component, dominating the phytoplankton abundance at all sites, being the principal sg@#@esoceros socialiBseude
nitzschiacf. pseudodelicatissimandChaetoceros debilis the LL (13%), AY (13%) and MA (9%), respbctinoflagellate
acquire numerical relevance during summer at some sites located in the AY. We observed less frequent occurren
abundance of harmful dinoflagellate species in comparison to diatoms. Within this ghtexandrium catenellahowed
high abundance (0-1® cells ) in the AY and the MA, with the highest values (1.2x#0s [*) detected near the Melink
zone in the AY during summer 2009 bloom. In biomass telimsatenelldncremented its importance, reaching values -
for stations located in Moraleda channel (AY). All samples multivariate analysis showed that the phytoplankton ass
responded to environmental variability and defined a different phytoplankton composition for each study region. Si¢
relationshipsbetween HABs species and environmental variables were found, being ~25% of HABs species
explained by the water temperature. Baseline studies are relevant to determine future approaches to understand
in species composition, occurrencecaabundance of HABs associated to environmental conditions.
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0S1101
Systematics and genomics of genOstreopsisalong the East Australian Current

Arjun Verma, Gurjeet S. KoBJiMona Hoppenrath D. Tim Hareod*, Unnikrishnan KuzhiumparambiPeter J. Ralgh
Shauna A. Murrdy

tUniversity of Technology Sydney, Australia

2Nanyang Technological University, Singapore

3German Center for Marine Biodiversity Research, Germany
4Cawthron Institute, Mw Zealand

e-mail: arjun.vermal @student.uts.edu.au

Species of the marine epienthic genusOstreopsisSchmidt (1902) occur in tropical and temperate Australian w.
attached to coral rubble, macroalgae, seagrass and s&pecificOstreopsispecies and strains produce highly toxic ¢
complex polyketide molecules like palytoxin (PLTXdH&N:Os4) and its analogues, which are associated with hu
illnesses triggered by consumption of contaminated seafood or direct contact through aerosoliuexdasng bloom:
Such large polyketide compounds are known to be synthesized by polyketide synthases (PKSsYiaondaroal peptid:
synthases (NRPSs) mhzyme complexes. The distribution and toxicityOstreopsispp. in Australian waters is laidg
unknown. In our study, we report the systematic and genetic diversi@shfeopsispecies along the east Australian co
including a novel speci€3streopsis rhodeasap. nov.. Strains of different species were investigated for transcripts re
to PKS and NRPS using F8¢#4, screened for PLIike analogues using tNIS/MS and compared to the closely related F
PLTX producer dinoflagellat@oolia malayensisBioinformatic analyses revealed a vast diversity of PKS genes er
mono- and multifunctional domains retaining the catalytic ketosynthase (KS) domain in all investigated species
domain encoding transcripts was found to form distinct clades in the phylogenetic analysis, in comparison to simi
from other microbial eukaryoteand bacteria. The results presented here aid in bridging the gap between biodivers
functional genetics in this marine phytoplankton, and are an important step forward in understanding the genetic
PLTX production.
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0S1102
A very wide sizeange and different forms observed i@ambierdiscus balechia new species
from the Celebes Sea

Santiago FradaFrancisco Rodrigug2ilar Riob§ Isabel Bravb

linstituto Espariol de Oceanografia, Spain
?Instituto de Investigaciones MarinaSpain

e-mail: santi.fraga@vi.ieo.es

A new benthic toxic dinoflagellate described from the Celebes Gambierdiscus balechias isolated from seawee
growing in tidal ponds. Its morphology was studied by means of LM and&Hdlechiisan anterioposteriorly compress
species having a central Po plate, a hatchet shaped second apical plate and a narrow second antapi€ddybtateneti
analyses of twdG. balechiistrains, based on LSU rRNA {B)) and partial SSUrRNA sequences koefl that thes
clustererd in its" own group, separated from the rest@imbierdiscuspecies and witls. pacificus, G. belizeanasd G
scabrosusas its closest relatives. A very wide size range (36 to 88 um, n=1315) was observed, together wit
relationship between cell size and nuclear morphology. Thus, small cells were associated with round to oval or -
shaped nuclei and large cells with obvioushghdped nuclei. Different shapes were observed with some globulal
among the smadist cells. Other cells have a very thick theca showing like a step on the surface of the hypotheca ¢
in two parts: One is composed of plates 2", 3", 4" and 2", and the other with the rest of plateshédktform:
correspord to different stages of the cell cycknd probably would appear in oth&ambierdiscuspecies if a high numb
of cells were studied. Thecate cysts were also observed from culture as non motile vegtativels which germinate
after being isolatd and transferred to fresh medium.

0S1103
Amphidomataceae, the dinophycean source of azaspiracid toxins: new records, new species
toxins

Urban Tillmanh Bernd Krock
IAlfred-Wegenerinstitute, Germany
e-mail: urban.tillmann@awi.€

Azaspiracids (AZAs) are the most recently discovered group of lipophilic marine biotoxins of microalgal origin &
with human incidents of shellfish poisoning. It took about twelve years from the first human toxicity event until a ot
AZA production was unambiguously identified and described as a novel sp&zatinium spinosunwithin a newly erecte
genus. Today 11 speciesAdadiniumare described, and there are 10 described species in the related genphidoma
Azadiniumand Amphidomaare now grouped in the family Amphidomataceae, which forms an independent lineage
other monophyletic major groups of the dinophytes. Although the first specidsafliniumwere initially described fro
the North Sea, there is increasing eviderthat amphidomatacean species have a wide geographical distribution. A
three species afzadinium, A. spinosum, A. poporamdA. dexteroporumand alscAmphidoma languidaave been foun
to produce AZAs. Around 12 AZA analogs of dinoflagellad@are currently published, but there is evidence for a hi
diversity of structural variants. We here will present an-taplay overview on the current circumscription of -
Amphidomataceae including a number of new global records as well varioastasy taxonomy, biogeography, and tc
profile.
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0S1104
Ultrastructure and molecular phylogeny on an undescribed woloszynskioid dinoflagellate
showing characters intermediate between the two families Borghiellaceae and Suessiaceae

Kazuya Takahashigvind Moestrug, Minoru Wad4, Atsushi Ishimatsi Mitsunori Iwataki

tUniversity of Tokyo, Japan
2University of Copenhagen / Kagbenhavns Universitet, Denmark
3Nagasaki University, Japan

e-mail: ktakahashi@anesctokyo.ac.jp

Recent ultrastructural ah phylogenetic study has shown wide distribution of marine woloszynskioid dinoflage
suggesting they have been overlooked due to their superficial resemblanGgrtoodiniunmspp. In the present study,
woloszynskioid dinoflagellate was isolated froine southern coast of Vietham and characterized by electron micro:
and molecular phylogenetic analysis based on rDNA. SEM showed a pair of elongate anterior vesicles (PEV) il
furrow, and the tabulation pattern of amphiesmal vesicles as RE¥, 5", 4c, 6s, 4™, 1""; five latitudinal vesicle serit
the smallest known in a woloszynskioid dinoflagellate. A large peduncle was located at the sulcal extension in the
TEM revealed that the peduncle was supported by a microtulsttand containing ca. 140 microtubules. An eyespot
composed of osmiophilic globules and brlide materials located iand outside of the chloroplast, respectively (type
The structure of trichocysts, ornamented by lateral hairs around the antditi@rs, is novel in dinoflagellates. In
phylogenetic tree, this species was situated at the base of the Suessiaceae, in a sister position to the Borghiellae
two families have been distinguished by the difference of eyespot and apical futtevuessiaceae has an eyespot ty
comprising only brickike materials and single elongate apical vesicle (EAV), whereas the Borghiellaceae has an eyt
B and PEV. The ultrastructure of the present species agrees with the Borghiellaceate, iteghise relationship to tt
Suessiaceae.

0S1105
The phylogenetics and morphometrics of newly described spedi&aslia santacrocand Coolia
palmyrensis(Dinophyceae)

Sarah KarafdsCarmelo Tomas

tUniversity of North Carolina Wilmington, Unit&tates
2University of North Carolina WilmingterMarine Biotechnology, United States

e-mail: hutchinsons@uncw.edu

The dinoflagellate genuSooliaMeunier is an important egbenthic organism that is commonly found in association
other dinoflagelates known to cause ciguaterdn this study we introduce two newly described toxic species incluc
the Coolia monotispecies complexZoolia palmyrensisarafas, Tomas, York sp. nov. &ublia santacrocKarafas, Tome
York sp. nov., collecteddm the Palmyra Atoll in the Pacific Ocean and Saint Croix, US Virgin Islands, respddies
two species can be distinguished morphologically by size, pore shape, pore density, and the relative size of the ¢
complex. The ITS1/5.8S/ITS2 artde D1/D2 regions of the LSU rDNA were used to provide molecular supg
morphological observations using maximum likelihood and Bayesian analfsetermore, C palmyrensisand C
santacroceboth showed cytotoxic effects on human derived cillsitro.
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0S1106
The IOGJNESCO Taxonomic Reference List of Harmful Microalgae, status, or state of the ai

@ijvind Moestrup

tUniversity of Copenhagen / Kabenhavns Universitet, Denmark
e-mail: moestrup@bio.ku.dk

The IO&JNESCO Taxonomc Referencedfistarmful Microalgae at the time of writing comprises 22 species of diatc
haptophytes, 87 dinoflagellates, 4 raphidophytes, 3 dictyochophytes and 30 cyanobacteria, altogether 154 Epedis
is regularly modified to include additional speciesrid to be harmful, to add new information on individual species,
to make taxonomic changes when such are considered nece3sagnomic changes are now coordinated with Algase
A healthy conservative approach is maintained in the list regardamyenchanges at all levels, as changes often res
confusion for users of the list. This can be serious when changes are based on insufficient evidence, resulting
changes when additional data become availalblee species and generic conceptharmful species are in many ca
subjective, and the use of electron microscopy (SEM and TEM) and molecular data has generally resulted in splittil
(in fact most) taxonomic levels. We are trying, in the list, to maintain a taxonomy basedtombrphological, genetic ai
other data, and to provide notes on reasons for accepting or refusing recent suggestions for taxonomic changes.
are presently often associated with conflicts between the morphospecies concept and certain melaeidrspecie
concepts such as ribospecies. This results in confusion which is not always readily easy o Swveresentation | w
give an update of the IGBNESCO list and discuss some of the problems faced by the committee that maintains th
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0S1201
Advances in molecular tools for routine monitoring of toxic algae and pathogens in aquatic
ecosystems

Linda K. Medlify Delphine Guillebatt Elisa Vil Julia Baudaft Jahir Orozco

The Marine Biological Association of the UK, United Kingdom
°Microbia Environnement, France
SUniversity of Paris VI, France

e-mail: km@mba.ac.uk

Microarrays are oligonucleotides applied to the surface of a glass slide in an ordered aneayrRNA sequences are us
these are called phylochips, which can identify organisms and is a relatively new, innovative microarray ap
Phylochips can facilitate monitoring for any microorganism in any environment and visualize its changesianae ove
time for longterm records.We developed in three EU projects: a phylochip for the detection of toxic algae in marine
and for freshwater pathogens in freshwater and tested them with environmental samples in 5 countries for thegas
and 6 countries for the freshwater pathogens. Water samples were filtered until they clogged or concentrated into
using a kidney dialysis filteof which free filters are being distributed upon requesffotal RNA was extracted us
TriReagat, fluorescently labelled and hybridised to the phylochifhe pattern captured via fluorescent excitation in
microarray scanner is exported as an excel file and analyzed based on presence/absence of probe signals in a
fashion. For a spées to be present, probes for higher taxa, viz., genus to kingdom must also be prédesre calibratiol
curves have been made, then the microarray signal can be converted into cell numbers. In a fourth EU project n
probes were transferred to 8HA coupled to an electrochemical and a colorimeter detecfldre electrochemical detecti
was 16 fold higher than that obtained in earlier applications and the colorimetric detection was automated for a r
in-situ assay in a buoy.

0S1202
Comparative performance of four commercially available immunological PST test kits during
major Alexandrium tamarensdloom event

Juan José Dorantésrandd, Katrina Campbé|lChristopher T. EllicttD. Tim Harwootl Shauna A. Murrdy, Sarah C.
Ugable?!, Katrina Wilsofy Megan Burgoyrfe Gustaaf M. Hallegraéff

tUniversity of Tasmania, Australia

2Queen's University Belfast, United Kingdom

3Cawthron Institute, New Zealand

4University of Technology Sydney, Australia

*Sydney Institute bMarine Sciences, Australia

éTasmanian Shellfish Quality Assurance Program, Australia

e-mail: juan.dorantesaranda@utas.edu.au

Recurrent blooms of the dinoflagellatdexandrium tamarensggroup 1) impacted the Tasmanian shellfish industry dt
2012and 2015, necessitating product recalls and intensive PST product testing at a high annual cost. The perfo
F2dzNJ O2YYSNOALtte [ GFLAtlofS t{¢ GSad 1AGaAZ ! 06Nl EAA

mussels and oysters. 8lish tested (n=69) coved a wide range of PST levels.

41



The 17th International 09-14 October
Conference on Harmful Algae Florianépolis

Brazil 2016 Santa Catarina | Brazil

0S1203
Development of a bacterial biosensor for early detection of toxic algae blooms using
syntheticbiology techniques

Felipe Ignacio VaréaEmilia Digz Carol Andrea RiveraCristobal Allér
IKaitek Labs, Chile

e-mail: fvarea@kaiteklabs.com

HABrelated detection systems have been routinely designed based on struspgefictechnologies, such as antibodi
We propose to shift this paradigm towards effdiseddetection through baaria and simple microorganisms, mimick
the initial idea behindnouse bioassay and biological tests. Bacteria have a natural capacity to gath
processnformation about its surroundings. By giving this natural functionality both a purpose hnthan interface, wi
can turn bacteria into information gathering machines, capablexpiessing their findings to human users by sir
organoleptic changes. RTDK, or Red Dieection Kit, is an example of this bacterial computer or new generation bios
approach.Using Synthetic Biology tools, our team has been capable of devising metabolic pathatatow a cell cultur
to measure the amount of a certain targeted toxin in a sample,iafatm the result to the user through an organolej
change. RDK received a grant from th@hilean government on 2013 for its development. Our current prototype des
based uporgenerating metabolic systems that act as logical gates, allowing us to operate simpl@©RNInd XC
computerlike functions in simplehassis such as E. coli and S. cerevisiaeudéhef this logical gates allows for a cer
redundancy that makes the system more robwssociating a triple detection check to a certain target by contras
direct oneto-oneassociation that couldesult in high amounts of false positives.

0S1204
Monitoring seasonal dynamics of selected harmful algae in the North Sea using molecular
methods

Pim Sprony Johanna HesselThomas HankénKatja Metfie$

IAlfred-Wegenerinstitute, Germany
3SITEC, Germany

e-mail: pim.sprong@awi.de

Microalgae are the major producers of biomass and organic compounds in the aquatic environment. Among them
toxic species (mainly dinoflagellates) known to have the potential to tdammful Algal Blooms, the so called HABs. |
are occurring more often and at new locations. In general, knowledge about biogeographic distribution of harmful
the northern hemisphere is limited and patchy. During this project, we will studge¢hsonal dynamics of marine proti:
with special emphasis on toxic algae in the North Sea. Samples will be taken from four geographical distinct locati
German Bight and from the Orkney Islands. Protist community composition will be assed#athimg sequencing anc
newly developed fully automated biosensor system. The latter allows for automated sampling and filtration c
samples and automated detection of selected toxic algal species, while the detection is based upon electro
guantification of RNA by sandwich hybridization. Here we show first results of calibrating the biosensor for selec
algae that are known to occur in the North Sea. Furthermore, we also show preliminary results of the characteri
protist canmunities from spring to autumn 2016 at four different observation locations in the North Sea via |l
sequencing.
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0S1205
Fully automated biosensor for toxic microalgae detection in a4a-a-chip

Jahir Orozco HolguinElisa Villg Linda K. Medi?, Delphine GuillebauitCarmemLara de Oliveira Manés

IMicrobia Environnement, France
2The Marine Biological Association of the UK, United Kingdom

e-mail: jahir.orozcoholguin@microbiaenvironnement.eu

Effective monitoring programare required for risk anticipation of toxic algal contamination, which affects both recree
waters and aquaculture production sites worldwide. Molecular biological tools applied to species identification are
faster and more accurate than cogtional methods that still rely on microscopic observations. The next challenge
the integration of molecular techniques into a singlep test, which requires a multidisciplinary approach.-bata-chig
(LOC) systems integrate and scale down fatmwy functions onto a single chip, which leads to low reagent consum
reduced analysis time, portability and lesests. Microbia Environnement R&D team has developed a fast and r
sandwich hybridization immunoassay (SHIA) procedure for thdifamtion of toxic algae in the marine environment us
speciesspecific unique barcodes. The assay was adapted to athe8helf sepumping microfluidic cartridg
commercially available. The cartridge performs a programmable flow sequence anifféherd assay steps were optimiz
to it sequentially. The results were obtainedsitu by an electrochemical sensor, which was mounted onto the cart
itself in only 40 minutes and were comparable to those performed in batch mode. This opens ugpdarbapplication ¢
LOC systems for environmental monitoring programs and/or foriusitu analysis of harmful microorganisms.

0S1206

Novel insights intcAlexandrium fundyens®loom dynamics from in situ autonomous biosensor
and highspeed imaging: blom cells swim faster, divide faster, form more gametes, and are n
toxic than suggested from past laboratory studies

Michael L BrosnahanDonald M Andersoh Bruce A KeaférChristina M Mikulski David K RalsténHoushuo Jiarlg
Gregory J DoucettgJuliette L Smith

Woods Hole Oceanographic Institution, United States
°2NOAA National Ocean Service, United States
3Virginia Institute of Marine Science, United States

e-mail: mbrosnahan@whoi.edu

Blooms of the toxic, cydbrming dinoflagellateAlexandrium fundyenseause recurrent outbreaks of paralytic shell
LRA&2YAY 3T o0t {toO GKNRBdAZAK2dzi (KS g2NIR® Ly NBOSyid &SI
Pond (Eastham, MA USA), an embayment with-sedfling, localiz& blooms. Most recently we have cdeployed twc
autonomous biosensorsthe Environmental Sample Processor (ESP) and the Imaging FlowCytobot fiei@B) speciall
built observatory raft. The ESP uses molecular assays to detect and analyze celtdanatereas the IFCB is an automi
underwater microscopeThese instruments have typically been deployed separately, but in 2016, were used conc
during a majorA. fundyensdloom for the first time.In addition to these two advanced biosensgitse raft also suppor
a CTD profiler programmed to record salinity, temperature, chlorophyll, and other parameters through nearly the ft
of the pond, several times per hour. Data collected from each of these instruments are transmitted tb cunkar rea
time and we have begun leveraging this data stream for targeted, adaptive sampling of diferemidyensdife cycle
stages. One example is our use of a newly developed &figled Microscale Imaging System (HSMIS) that is able to
A. fundyenseswimming without interference from wall effects and sample heating, both factors that are inher
traditional microscopy. Together, these new technologies are providing extraordinary new insights into the rate p
underlyingA. fundyaseblooms. Specifically, field populations Afexandriuntells swim and migrate faster (1-.2X), dividi
faster (up to 2X), produce more gametes (up to 4X) and are more toxic (4X) than indicated from pastbasiéc
experiments using isolates frorhdése same watersThe implications of these findings are profound as it is clear that cu
based assessments have substantially underestimated the true growth and toxigenic potential of natural bl
Alexandrium
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0S1301
Exposure to the paralytic shellfish toxin produc&texandrium catenellancreases the
susceptibility of the oystelCrassostrea gigas pathogenic vibrios

Celina AbKhalit, Carmen Lopeoven, Eric Abadie, Veronique Savar, Zouher Aktiailamed LAABIR, Jehnc Rolland

tUniversity of Montpellier, France
e-mail: celina.abkhalil@umontpellier.fr

The multifactorial etiology of massierassostrea gigasummer mortalities results from complex interactions betw
oysters, opportunist pathogens and environmental factors. In a field survey conducted in 2014 in the Mediterrane:
Lagoon (France), we evidenced that the development of the toxic dinoflagéllatandrium catenellawhich produce
paralytic shellfish toxins (PSTs),sn@ncomitant with the accumulation of PSTs in oyster flesh and the occurrer@
gigasmortalities. In order to investigate the possible role of toxic algae in this complex disease, we experimentally
C. gigayster juveniles withVibrio tasmaiensisstrain LGP32, a strain associated with oyster summer mortalities,
oysters were exposed talexandrium catenelle&Exposure of oysters #. catenellasignificantly increased the susceptibi
of oysters toV. tasmaniensieGP32. On the contng exposure to the notoxic dinoflagellateAlexandrium tamarenser to
the haptophyteTisochrysis luteased as a foraging alga did not increase susceptibilit§. tasmaniensisGP32. This stu
shows for the first time thaf. catenellancreases thesusceptibility ofCrassostrea giga® pathogenic vibrios. Therefol
in addition to complex environmental factors explaining the mass mortalities of bivalve mollusks, feeding on ne
dinoflagellates should now be considered as an environmental fatiat potentially increases the severity of oys
mortality events.
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051302
Toxic diatoms and their grazers in a-evolutionary context: Dynamics of grazer induced toxin
production in Pseudenitzschiaand the effect onCalanuscopepods.

Sara Hardardair?, Ditte Marie HjortJensefh, Johan Eklurfgd Sylke Wohlrah Bernd Krock Dag Altif, Erik Selandér
Torkel Gissel NielsgnUwe Joh# Nina Lundholrh®

tUniversity of Copenhagen / Kabenhavns Universitet, Denmark

2University of Gothenburg / Gotebasguniversitet, Sweden
SAlfred-Wegenerinstitute, Germany

4BioTrix, Norway

STechnical University of Denmark / Danmarks Tekniske Universitet, Denmark
®Natural History Museum of Denmark, Denmark

e-mail: Sara.Hardardottir@snm.ku.dk

At least wo domoic acid (DA) producirgseudenitzschiaspecies induce toxin production in the presenceGalanu
copepods. Nevertheless the toxic cells are consumed by the copepods, with no indication of reduced grazintc
address this enigma we carrieditoa series of experiments to explore the dynamics of the interactions between-
producingPseudenitzschiaand their grazers. The kinetics of the toxin induction was studied and the possible ti
relaxation of grazeinduced DA inPseudenitzschiaand the depuration rate of twdCalanusspecies determined. F
excluding all other factors known to induce toxroduction inPseudenitzschiaand to further understand the impact
chemical signalling we exposed the cells to the predator cues preyifmshd to be responsible for toxin induction
dinoflagellates using either natural blend or isolated individual compounds @alanus finmarchicu®©ther copepods the
Calanusmay produce predator cues and therefore the cells were also exposed tofouesthe carnivore copepc
Paraeuchaetathis copepod is not known to graze on diatoms. To investigate the possibility for adaptation in cope
the toxic diet we compared ingestion rates of copepods collected from the field in Trondheim fjord, NosveagPseude
nitzschiaspecies are a part of the phytoplankton community to copepods from the same area that have been in cL
50 generations on a controlled diet without any exposuréPseudenitzschiacells. Do these combined results affect
understanding of harmfuPseudenitzschiablooms?

0S1303
Effect of the toxin (microcystin) content d¥licrocystison copepod grazing

Kemal Ali Gér Elisabeth J FaasseMaria Grazia PennidoMiquel Lirling

lUniversidade Federal do Rio Grande dotdloBrazil
2Netherlands Institute of Ecology, Netherlands

3Instituto Espafiol de Oceanografia, Spain

“Wageningen University & Research Centre, Netherlands

e-mail: aligerger@gmail.com

Although phytoplankton chemical defense may regulate plankdgnamicsdemonstrating an ecologically relevant a
grazer cue is challenging. Presentexte is a novel approach to evaluate the quantitative effect of microcystin (k€
most studied group of cyanobacterial metabolites, on grazing by the conuomepod Eudiaptomus gracilis. A temperatt
induced gradient in théntracellular MC concentration of three different Microcystis strains enabledctmparison c
grazing pressure on cells of the same cyanobacterial goraiducing different amounts of M@h a diet with alternativ
food (Chlamydomonas). In all treatments, grazing pressure on Microcystimweasely related to its MCR content, whil
selection for alternative prey wasositively related to the M@LR content of Microcystis. Moreover, girag
in Chlamydomonas also declined with increasing MicrocystisLR@ontentsuggesting toxicity related inhibition of
gracilis. The negative relation betweeeallular MGLR concentration and feeding responses supported the-
grazerhypothesis. Notall MC variants responded to temperature, and some whbegefore not associated to grazi
responses. Using an induced gradient in tbacentration of a suspected phytoplankton defense metabolite to eva
its quantitative relationship with grazing pssure offers an improved inference tme ecological roles of toxins. Res
suggest that either MCR or a correlatinggait may be inversely linked to the grazer pressure on Microcystis.
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0S1304
Effects of bioactive extracellular compounds and paratyshellfish toxins produced by
Alexandrium minutumon growth and behaviour of juvenile great scallop®cten maximus

Elodie Borcief Romain Morvezehn Pierre Boudr Grégory Charriéy Philippe Minet, Jean LarocheHéléne Hégarét

!Laboratoire desciences de I'environnement marin (LEMAR), UMR6539 CNRS/Ifremer/IRD/UBO, Institut Univers
Européen de la Mer (IUEM)., France

2Ifremer, UMR 6539 (CNRS/UBO/IRD/Ifremer), LEMAR, Centre de Bretagne, ZI de la Pointe du Diable, CS 1007(
Plouzané, Fance, France

e-mail: elodie.borcier@unibrest.fr

Dinoflagellate of the genusléandrium sppare a major cause of Harmful Algal blooms (HABs) that have incre:
impacted coastal ecosystems for the last decaddsxandriumalgae are known to pituce paralytic shellfish toxins (P
but also bioactive extracellular compounds (BEC), that can display allelopathic, ichtyotoxic, cytotoxic or haemoly
on marine organisms. The objective of this experimental study was to assess the impattaiidBEC produced By
minutum on juvenile great scallopBecten maximusScallops were exposed during a week to two different strains.
minutum, the first one producing PST, the second one producing only BEC. Escape response to starfish, deolytbt
histological effects and accumulation of PST were recorded after one week of exposure, and after two extra
recovery. Daily shell growth was delayed three days in scallops exposed #. Bii@itumstrain, probably on the thre
first daysof the exposure. An increase of reaction time to predators was observed in scallops exposed to the BEC
suggesting that bioactive extracellular compounds might have altered the feeding and sensing processes. Scalloj
to PST displayed ade efficient escape response and muscular damages, which could reflect the effects of paraly!
on nervous system of scallops. This study demonstrates contrasted effects of the distinct toxic compounds prodv
minutum on marine bivalves, thusighlighting the importance to better characterize these extracellular biog
compounds in order to better

0S1305
Lethal effects of a clonal culture dinophysis caudatasolated from western Japan in three
species of commercial bivalve molluscs

Lela Bast, Ryoji Matsushinta Toshiyuki SuzukiSatoshi Nagai

Tokyo University of Marine Science and Technology, Japan
2National Research Institute of Fisheries Science, Japan
SFisheries Research Agency of Japan, Japan

e-mail: Ibastil@kaiyodai.ap.j

Several species of the gennophysisare responsible for the widespread contamination of shellfish with diarr
shellfish toxins (DST), oakdaic acid (OA) and dinophysistoxins (DTX) responsible for the diarrhetic shellfish pois:
in humars. Mollusc bivalves are known to accumulate DST at differential rates and are not known to be affectel
toxins. In a previous study at our research facilities, feeding a clonal culture of a st@imophysisaudataisolated fron
western Japan angdroducing only the lipophilic toxin PR2Xto adult Japanese scalldpatinopecteryessoensisand nobl
scallop,Mimachlamysnobilis resulted in lethargy and behavioural alterations followed by mortalities of the scallop
results were the first reprt of lethal effects of inophysispecies in shellfisihe lethal effects were not associated v
PTX2, strongly suggesting the implication of unknown toxins and / or other metabolites. The results also suggeste¢
specific sensitivity td. caudata; Japanese scallops being more sensitive than noble scallops. Building on our |
findings, additional feeding experiments were conducted with Japanese and noble scallops and with Pacific
Crassostreagigas Quantitative pathological atations, neuroenzymatic activity, oxidative stress response, dig
enzyme production, and hemaionmunological parameters in several organs of adult Japanese and noble scalls
Pacific oysters have been investigated. Based on these results jmipegly mechanism of toxicity is proposed and fut
research plan exposed and discussed.
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0S1306
Transformation and depuration of paralytic shellfish toxins in geoduck clafar(opea
globosg(Dall 1898) from the northwest region of Gulf of California, Mex

Jennifer Medind Ernesto Garcidlendoza, Andrew Turner

ICentro de Investigacion Cientifica y de Educacion Superior de Ensenada, Mexico
2Centre for Environment, Fisheries and Aquaculture Science, United Kingdom

e-mail: jennifermedina.elizalde@gmail.com

The geoduck clarRanopea globosa an important commercial species grown at the Gulf of California. The extrac
this species and other bivalves from the Northern region of the Gulf of California was banned in Jan0agyaieto th
accumulation of paralytic shellfish poisoning toxins (PSPt). A massive bldaymoiodinium catenaturwas the cause ft
the accumulation of PSPt in bivalves. This bloom was also associated with a massive death of marine mammals, n
and was related to the first recognized human intoxications in the region. Water samples and clams were collecte
measurement of PSPt concentration a@dcatenatunctell abundance during and in the following months after the blc
Maximum toxin oncentration in viscera d?. globosaneasured by mouse bioassay, HIMS/MS and HPLECOX was
KAIK | a wmy Iy mrontad, maxémurd tpxinjc@centration recorded in the siphon was below, but close
regularity action level. Toxin profile of highly toxic sampleB.oflolbsawas dominated by C1 and C2 toxins, followe
GTX5, GTX2 and low to undetectable values for GTX1 and 4, dcSTX and STX in the different tissue analyzed. T
highly toxic analogs such as dcSTX and STX increased during the PSPt depucass Phis characteristic maintait
toxicities in viscera above de regulatory limit for more than 5 months after the blod& oatenatum Implications on th
regulation and metabolism of PSPt in geoduck clams is discussed.

47



The 17th International 09-14 October
Conference on Harmful Algae Florianépolis

Brazil 2016 Santa Catarina | Brazil

OS14 HA Ecology

Chair: Ké&h Davidson

0S1401
Bloom dynamics oAlexandrium minutumat a coastal lagoon of Tumpat, Malaysia

Po Teen Lif IngKuo Law, Winnie Lik Sing LauGuat Ru Lioly Kieng Soon HjiSing Tung TeAgChui Pin Lealwv

linstitute of Ocean and Earth Scienddsjversity of Malaya, Malaysia
2Universiti Malaysia Sarawak, Malaysia

e-mail: ptim@um.edu.my

The toxic dinoflagellatéjlexandrium minutumwidely distributed in the Asian Pacific region, is known to produce sax
the neurotoxin that causes pdsdic shellfish poisoning (PSP) in humans. In early September 2015, a remarkably higl
of A. minutumoccurred in Sungai Geting, a seeniclosed lagoon located at the nordastern coast of Malaysia. Del
discoloration of water in the lagoon was @vged and the clams collected containing toxins 40 times above regulatory
Our weekly field investigation showed that the bloom peaked at cell densities’td 107 cell/L and remained at the sar
densities for two months. The bloom declined inlgactober, succeeded by an ephemeral bloom of the freshwater 1
algae,Tetraselmisp. for a week, coincided with a sudden drop of salinity. The bloofmmiutumrecurred, and persiste
in the lagoon for several weeks before bloom termination in4@ember. Flow cytometric analysis of plankton sarr
suggested that the bloom was initiated by cyst excystment, as planomyocetes (4C cells) were observed in
development of bloom. Following that, half of the bloom population was contributepléyozygotes (2C cells), indica
that the population was undergoing sexual reproduction before the termination of the bloom. Although the bloom tri
factors remain unclear, this event provides a fundamental understanding of the bloom initiattbteamination of thi:
tropical toxic dinoflagellate. Further studies of bloom dynamics coupled with analysis of cyst distributions are criing
enhanced understanding & minutumin this coastal lagoon.

0S1402
The role of water stratification orsummer phytoplankton communities at the southern Brazilia
shelf

Carolina Antuarte IslabdpCarlos Borges MendesAmalia Sacilotto DetohiClarisse Odebrecht

lUniversidade Federal do Rio Grande, Brazil
e-mail; gcarolislabao@gmail.com

In this stdy we tested the hypothesis that the contribution of dinoflagellates is related to water column stratificatit
subtropical area influenced by oceanographic fronts associated with freshwater outflow and distinct water mas
phytoplankton structue and composition was evaluated at a section across the continental shelf off the mouth @
Lagoon(Lat. 3X12 S) during summer (February 2018%rtical profiles of photosynthetically active radiatigRAR
temperature, salinity and fluorescence memeasured using a CTD equipped with a fluorometer Bnidht-Vaisal:
frequencywas also estimated. Water was sampled for phytoplankton (HPLC pigments and microscopy), and
analysis. The CHEMTAX software was applied to estimate the chlorajitiyle) biomass of different taxonomic grou
The highest values of clal (>1.5 ug t£) were found at coastal stations, where diatoms (eRsgeudonitzschiapp.
Thalassiosira minuscylalominated in the homogeneous water column. Dinoflagellates and pyokes Synechococc
and/or Prochlorococcysreplaced diatoms at stratified stations. Two dinoflagellate populations were recogniz
peridinin-containing (e.g.ProrocentrumandScrippsiella more abundant at coastal stations, and (ii) fucoxanttontaining
(<15 um, Gymnodiniales cells), which dominated some stations of the continental shelf, mainly associated with
chlorophyll maximum (DCM). Cells classified dsarfenia(x5 um) were observed in the frontal zone of La Plata River
water and Subtropical Shelf Water. The results emphasize that dinoflagellate blooms occur in the study re
strengthen the role of water stratificatiomositively correlatedvith the largestbiomassof fucoxanthircontainingspecies
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0S1403
Influenceof water column structure on phytoplankton community composition andarenia
brevisdistribution during a red tide bloom on the West Florida Shelf

Vincent Lovky Gary Kirkpatrick Kellie Dixoh Jennifer Vreeland
Mote Marine Laboratory, United Stz
e-mail: vliovko@mote.org

Blooms ofKarenia brevi®n the West Florida Shelf (WFS) are considered driven by nutrient sources and availak
largescale circulation patterns. Although such circulation patterns strongly influence formation arehmat of blooms
on a smallerscale water column structure likely also has an influence on the phytoplankton community structure .
resulting ability oK. brevido dominate. A bloom was first detected on the WFS in late September 2015, persistoupt
February 2016 before largely dissipating in March. Mote Marine Laboratory conducted X0dsmat surveys of shelf a
nearcoastal waters, roughly between Tampa Bay and Naples, FL, measuring a multiple physical, chemical anc
variables. V@ examined these data to evaluate the influence of the physical and chemical-eatenn structure on th
phytoplankton community composition and the distributionkafbrevisalong the WFS over a 42onth period. The regic
of highest intensity (based ocell abundance) shifted between the northern and southern portions of the regiol
between nearshore and offshore regions throughout the duration of the bloom. These shifts appear to be, at leas
influenced by differential patterns of water ewhn stratification that varied on a nortsouth and nearshoreffshore basis
In some cases, structure was strongly influenced by flows from Tampa Bay and the Caloosahatchee River. Patter
column stratification appeared strongly associated withserved patterns of community structureAdditionally, nor
parametric multidimensional scaling analysis indicated phytoplankton community assemblages fundamentally
higher and lower total phytoplankton biomass, associated with temperature,ityalDIN and TDN.

0S1404
Fine scale physicdliological interactions in a Dinophysis acuminata population during an
upwelling-relaxation transition

Patricio A. DidzManuel Rui/illarreaf, Francisco Rodrigugzlosé Luis GarrildBeatriz MourifieCaballidd*, Paloma
Choucifid, Beatriz Requera

lUniversidad Austral de Chile, Chile

?Instituto Espariol de Oceanografia, Spain
3Instituto de Investigaciones Marinas, CSIC, Spain
4Universidade de Vigo, Spain

e-mail: patriciodiaz@ach.cl

Wind reversals and sudden changes from relaxation to upwelling in coastal areas subject to seasonal upwel
dramatic changes in phytoplankton distribution. Further, increased input of energy, shoaling of isoclines and she
inflictSR G2 LXFylid2yA0 OStta YrFe tSIFR (2 AYLR NI ¥<&EIMUDHRIa:
HaMmoé¢ g1 & OF-RINIAnS PO1RirdHlie Galigian Rias and adjacent shelf to studyssmlallphysical process
associated withdte spring blooms dbinophysis acuminata.he cruise coincided with the initiation of an upwelling p
following relaxation. A 3& cellcycle study carried out on 180 June showed a brusque decline (0.51 to 0:25midivisiol
rates (i), associated A i K A Y ONBI &SR NI dSa 2F 1AySGAO SySNH& RA
dominant algal groups (pigment analysis) at the £imaximum. Negative effects in division rates were not observec
mid-shelf station used as refenee (u~0.5 d). There was no evidence of daily vertical migratioDoficuminata Here wt
describe microscale changes in water column structure and in the physiological status and distributio® cht¢heninat
population and cenccurring ciliates as r@sult of increased mixing. Upwelling pulses, in addition to a direct physical
of advective dispersion, appeared associated with a physiological disturbance to the cells through shear stress.-
term impact of upwelling pulses in this poptitam and the role of mid shelf populations as a relatively undisturbed rest
of Dinophysigells for subsequent inoculations is discussed.
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0S1501
Identification and evolution of sxtA gene (domairsxtAl and sxtA4) for the saxitoxin biosynthesi
in Gymnodinium catenatun{Dinophyceae)

Armando Mendozdlores, Ignacio Leyv¥alencid, Christine Johanna Baig&thmidt, Clara Elizabeth Galindganchez

YPNCentro Interdisciplinario de Ciencias Marinagxido
2Centro de Investigacion Cientifica y de Educacién Superior de Ensenada, Mexico

e-mail: armando.mfé@gmail.com

It has been proposed that the gersxtA,thatinitiates saxitoxin biosynthesis, has a bacterial origin, and was acqui
horizontal gee transfer in dinoflagellates. It is considered that this event occurred in an ancestor of theAjerasdriun
and Pyrodinium with a later dinoflagellatelinoflagellate transfer t@Gymnodiniuncatenatum SinceG. catenaturrhad ar
early divergence fromilexandriumand Pyrodinium we propose that the acquisition of these genes took place at an
stage of the evolution of dinoflagellates, in the Gymnodinial ancestor. PCR reactions were carried out using p
amplify domainsxtAlpresent in toxicand nontoxic species,and the domairtAdexclusive of saxitoxin producersin
strains of G. catenatumfrom the Mexican PacificA BLAST search for homologous genes was done, and phylo
analyzes were performed using Maximum Likelihood and Baybsemence. Phylogenetic methods showed similar res
and in both domainss. catenatumform a separate clade of nontoxic and toxic strainsAtéxandriumand Pyrodiniun
strains. These results may indicate that the gene transfer for saxitoxin biosynthezsisred in an early event in t
evolution of dinoflagellates, with posterior processes of duplication and loss of genes within the different dinofl;
groups that produce these toxins. However, this hypothesis is still being evaluated.

0S1502
Dindflagellates are different: novel mMRNA caps and novel elF4Esmphidinium carterae

Allen Richard PlaéeRose JaglisTsetvan R BachvargfGrant Jones®

tUniversity of Maryland Center for Environmental Science, United States
2University of MarylandBaltimore, United States
3School of Pharmacy, University of Maryland, Baltimore, United States

e-mail: place@umces.edu

Dinoflagellates are eukaryotic algae with large genomes and a minimal role for transcriptional regulation. All |
dinoflagelldes istrans-spliced with a 2zhucleotide 5“splicedleader sequence bearing a novel muitethylated cap. Tr
spliced leader introduces a cap with/EnLJLIL) | éendjiaikySonepofthe four nucleotides at the second position
additional methylations odownstream bases. Like other eukaryotes, dinoflagellates encode multiple elF4E family rr
that are anticipated to fulfill a range of functions. Between eight to fifteen elF4E family members have been f
different dinoflagellates species. Thesd into three distinct and novel clades that are separate from the three metz
classes of elF4E. Members of each clade differ significantly from each other, but all bear the distinctive features
binding protein. elF4Es from clade 1 are unusu&laving amino acid insertions between hallmark conserved tryptop
In this study, we show large differences in expression and function among the eight elF4E family memb
Amphidinium carteraeTranscripts of each are expressed through a didecyut only elF4& family members and elF«
2a are expressed at the level of protein. Recombinant elF#Enily members and elF4a, but not elF4Ra, are able t
bind to mGTPagarose beadsn vitro. Overall, elF4Ea emerges with characteristics @stent with the role of
prototypical initiation factor; elF4&a is the most conserved and highly expressed elF4E family membecanterae has
the highest affinity for fGpppG and fGpppC by surface plasmon resonance, and is able to complemeasasyrin
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0S1503
Molecular underpinning of diatom response to sexual cues enabled by the genome sequenc
Pseudenitzschia multistriata

Maria Immacolata FerranteSwaraj Basy Shrikant Pafi] Daniel Maplesoh) Monia Teresa Ruskd_aura Vitalg Gistina
Fevold, Florian Maumu Raffaella CasottiThomas Mock Mario Caccantg Marina Montresot, Remo Sangés

1Stazione Zoologica Anton Dohrn, Italy

2The Genome Analysis Centre, United Kingdom
3INRA, Universite' ParBaclay, France
4University of East Anglia, United Kingdom

e-mail: mariella.ferrante@szn.it

Microalgae play a major role as primary producers in aquatic ecosystems, shaping diversity and functioning. Cell
regulates their interactions withhie environment and other organisms, yet the molecular mechanisms underlying
processes are poorly defined. We investigated the cell response to cues released during sexual reproduction, a ke
their life cycle, which impacts on population dynas. We selectedseudenitzschia multistriata a marine plankton
diatom with a controllable life cycle, for genome sequencing. We define gene gains and losses, events of retrotran
and gene acquisitions via horizontal gene transfer, and ifleatismall number of conserved naoding elements, like
involved in gene expression regulation. Through a transcriptomic study we show that sexual reproduction impacte
cycle progression, involved expression changes in 9% of genes and induegdranetric response of the opposite ma
types. G proteircoupled receptors and cGMP appear to be implicated in the response. Overall, the response
modulation of cell cycle, meiosislated and nutrient transporter genes, suggesting a finetied of nutrient uptake durin
sexual reproduction even under nutrient replete conditions. Finally, the genome sequence was exploited to charac
gene set employed in the response to sexual cues, defining conservation and evolutionary rateetdtseixgenes. Sext
stages are rare in natural phytoplankton samples and the identification of genes regulated during sexual repr
provides markers for datenining of metatranscriptomic datasets. Data on the genetic control of sexual reproduicti®
multistriata will improve our ability to understand the dynamics of toxic blooms.

0S1504
Whole cell proteome analysis of the toxeyrodinium bahamense

Bryan John Jereza Subdnghodora Verzo Azarizailibeth Salvador Reyes

The Marine SciercInstitute University of the Philippines, Philippines
e-mail: bryanjohnsubong@gmail.com

Pyrodinium bahamensis one of the major Harmful Algal Bloerausing species in the Southeast Asian region. Thi
recorded occurrence of the said bloom in tRéilippines is in 1983. Hitherto, bloom occurrence of the said organis
caused tremendous economic impact to the country. Mitigation of the impact of the bloom can be addres
understanding the growth and toxin dynamics of the organism. A moleaplaiach using posjenomic approaches su
as proteomics can help shed light on the biological and cellular pathways that the organism undéektai@sgously isolate
Pyrodinium bahamense from Masinloc Bay, Zambales, Philippines is hereby studiedpimteome. We report a ne
technigue using whole cell proteome analysis of the said organsmombination of trypsin and LysC enzyme dige
was performed to reduce the proteins into peptides. Analysis was performed using a long@aW&/MS gradie using
reverse phase columnUsing the available genome database Adexandrium Pyrodinium bahamenseand the whole
genome sequence dbymbiodiniumas reference, we present a proteome map of the said organidma.present stuc
highlights the whole &ll proteome analysis oPyrodinium bahamensasing a gefree technique. We further prese
regulatory and regulated proteins for the said organism.
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0S1602
What is the density effect oCylindrospermopis raciborskiin the concentration of saxitoxin in a
freshwater system where it is dominant?

Debora Brentant Elisabete Petdy Chelsea WeirichTodd Mille?, Mauricio Petrucib

linstituto Federal de Educacéo, Ciéncia e Tecnologia de Santa C&laairih,
2Companhia Catarinense de Agua e Saneamento, Brazil

SUniversity of WisconsiMilwaukee, United States

4Universidade Federal de Santa Catarina, Brazil

e-mail: deborabrentano@gmail.com

It is usual consider a direct relationship between cyanoh@aiteell density and the cyanotoxin concentration in sur
waters to predicting and avoiding human exposures. Our main aim was understand hd@v taeiborskidensity affect
the variation of STX concentration in a natural system. Water samples wheeted from Peri Coastal Lake over a
month period (Jul 2013Sep 2014) and were analyzed for limnological factors, phytoplankton composition and intra
and dissolved cyanotoxins. Cyanotoxins were extracted from whole and filtered water sathpteseparated and detect:
using HPLC coupled with a tandem mass spectrometry methods including microcystins, nodularin, microg
anabaenopeptins A and B, cyanopeptolins 1020, 1041, 1007, anatoiomoanatoxir, cylindrospermopsin and STX.
developed a Generalized Linear Model with gamma distribution, adjusted by the Akaike Information Criterion, ¢
both the relationships betweelC. raciborskidensity and environmental factors or STX concentrations. Cyanobs
dominated the phytofankton community during the sampling period (97.4%) with cell densities ranging from 21inxl.
mL?! (5x1C6 um?®. mLY) to 66 x 18ind. mL* (19x1G umd. mL?). C. raciborskiand Limnothrixsp. were abundant during tl
entire study period. The&. radborskii density was very favored by high temperatures and by the allochthone m:
provided by rainfall (orthophosphate). Saxitoxin was the only cyanotoxin found in the Peri Coastal Lake (0.013+C
1, and it was concentrated intracellularly. The raciborskitensity explained just 20% of the STX concentration il
studied system. HigheZ. raciborskiilensity could be recorded during hatiny periods.
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0S1603
Influence of temperature and UV radiation on growth, photosynthesis and DNA breakaiggwo
potencial toxic cyanobacteria speciebl{crocystis aeruginosand Cylindrospermopsis raciborsk

Natalia Pessoa NoyrhaFabio Rolarf Marcelo Manzi Marinhlg José Carlos Pelielo Mattp#iquel Lurling

Universidade do Estado do Rio de JemeBrazil
2Universidade Federal de Juiz de Fora, Brazil
*Wageningen University & Research Centre, Netherlands

e-mail: np.noyma@gmail.com

High temperature boosts cyanobacterial blooms whereas ultraviolet radiation (UVR) undertakes phytoplanktondyre
to its adverse effects on their photosynthetic system (PSIl) and DNA. The isolated effect of these two i
environmental factors is well known, but the result of their interaction is still unclear. Thus, we tested the combing
of the UVRexposure (UVA and UVB) and the raise of the temperature on growth, photosynthesis and DNA breaka
cyanobacteria speciesVifcrocystis aeruginosMIRF andCylindrospermopsis raciborskiYRF). The strains grew in
temperatures (24°C and 28°C) awdre exposed to three light treatments: only photosynthetically active radiatiol
P+UVA+UVB (PAB) and P+UVA (PA). UVR was added daily for 4 hours and the variables were monitored for fi
increased of the temperature benefited the growth bittwo species, reducing the negative effect of UVR exposure i
and 40% (PAB and PA, respectively) in MIRF and 98% (PAB) and 80% (PA) in CYRF. PSII efficiency after the
showed a marked reduction and a daily recovery of the PSII activi@¥&F in both temperatures and light treatmu
whereas for MIRF only in the treatment PA at 28°C. DNA break seem to be more evidenced in MIRF than CYRF.
showed that in higher temperature CYRF presented better recovery from UVR damage tha®©htidRfesults reinforc
the speciesspecific response to UVR stress and how its interaction with the increased of the temperature could i
the dynamic and persistence of cyanobacteria species.

0S1604
Co- cultivation of Microcystis aeruginos®C(7806 andDesmodesmus subspicat$&A\G 86.84,
YySe Ayaradkia Aydz2z GKS SO02t23A01t AYLI AOI

Azam Omidj Valeska Contarddara, Sandra Kiih8tephan Pflugmaché&r

Technische Universitat Berlin, Germany
e-mail: azam.omidi@gmail.com

Among cyanobacterial toxins, microcystins are the most commonly studied, however their plausible physiologica
ecological functions have not been elucidated yet. In aquatic habitats, cyanobacterial blooms aigtad$mxuently with
green algae, another member of phytoplankton community. Then, the study of interspecies interactions t
cyanobacteria and green algae can provide some insight into the probable ecological significance of microcysti
sucession. In the present study, the interactions between bloom forming cyanobactéfiarocystis aeruginosaCC 78(
and the green algaBesmodesmus subspicatB&G 86.81 have been studied. We applied a dialysisuwtivation syster
where M. aeruginosePCC 7806 was inoculated in dialysis seenimeable membrane anD. subspicatug/as grown out ¢
the tubing. Consequently, extracellular M® contents and the algal growth under continuous toxin exposure at dif
incubation periods were measured. Thesults indicated the assistant role of microcystins in dominanddiofocystissp.
in algal succession via the growth restriction of other egisting organisms.
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0S1701
Recreational exposure during Algal BloamCarrasco beach, Uruguaé.liver failure case report.

Daniela Yazmine Sedafrlavia Vidd) Daniel D'Agostirfo Maria Lorena CavaliérEduardo Mullefy Cintia Flore% Josep
Caixach Dario Andrinold

*Area de Toxicologia, Facultad de CienciastBg, Universidad Nacional de La Plata. GD@NICET, Argentina
2Hospital Italiano de Buenos Aires, Argentina

3Laboratori d'Espectrometria de Masses/Contaminants Organics, Institut de Diagnosi Ambiental i Estudis de I'Aigt
(IDAEA), CSIC., Spain

“Laboratori d' Espectrometria de Masses/ContaminantsOrganics, Institut de Diagnosi Ambiental i Estudis de I'Aigt
(IDAEA), CSIC., Spain

e-mail: danielasedan@yahoo.com.ar

In January 2015, a 20 months old child and her family concurred to Carbesmch, Montevideo, Uruguay; and m;
recreational activities in the water where it was developing a severe HAB. A few hours after these activities, ti
presented gastrointestinal symptoms which were diffiting shortly; while the girl was adnétd to a Uruguayan hospit
with diarrhea, vomiting, fatigue and jaundice. The patient had serum levels of liver enzymes and bilirubin incree
was transferred to the Hospital Italiano of Buenos Aires city with acute liver failure, entering withlgiihdncephalopath'
cerebral edema and hepatomegaly; requiring mechanical respiratory assistance. The serological evaluation was n
hepatitis viruses A, B, C, Epst8arr virus and cytomegalovirus. Blood tests showed anemia and increasesnianium
AST, ALT and bilirubin serum levels.Type Il autoimmune hepatitis was diagnosed by the presenek artilkddy. Patier
did not respond to the treatment and liver transplant was performed twenty days after the admission.The explant
histology showed hemorrhagic necrosis in zone 3, cholestasis, portal tracts without inflammatory activities and par:
with nodular regeneration.HPLC/M@S analysis of MCs in explanted liver revealed the presence of 2,4and 75,4ng
of MGLR and [Daul]MGLR respectively. Considering that both clinical presentation and pathology are not chara
of autoimmune hepatitis, plus the background of recreational exposure to HAB and the presencd Bf &m@ [DLeul]M
LR in explanted liver (two toximgpically present in Del Plata basin) we can conclude that exists a strong link betwee
hepatotoxins and the development of fulminant hepatitis.
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0S1702
Quantifying human exposure to domoic acid in the northwest USA

Bridget Ferriss Kathi A Lefelre?, Dan Ayre$ Jerry Borcheft David Marcinek

lUniversity of Washington, United States

2Northwest Fisheries Science Center, NOAA Fisheries, United States
%Washington State Department of Fish and Wildlife, United States
“Washington State Department bfealth, United States

e-mail: ferriss@uw.edu

Domoic acid (DA) is a neurotoxin that is naturally produced by phytoplankton and accumulates in seafood produc
harmful algal blooms. As the prevalence of DA increases in the marine environmenet,ighe critical need to quant
human exposure to DA in order to identify groups potentially at risk for DA toxicity. We have found that chronic €
to subclinical levels of DA lead to severe learning deficits in laboratory mice. We, therefordifigddDA exposure
recreational razor clangfliqua patuld harvesters to determine if exposures above current regulatory guidelines occl
whether harvesters are chronically exposed to low levels of DA. We analyzed human consumption ratesobdimaszbi
distributing 1,523 surveys to recreational razor clam harvesters in spring 2015 and winter 2016, in Washington, U
consumption rate data were combined with DA concentrations in razor clams to quantify and predict human DA €
A portion of the survey population was at risk for DA exposure above the current regulatory tolerable daily intak
0.075 U@ Godyweighi+dY) due to higher than previously reported consumption rates, lower body weights (consumel
1-20 years), and/oconsumption of clams at the upper range of legal DA levels (maximum 20%wgAngther group ¢
recreational harvesters (4% of survey respondents) was potentially at risk of chronic DA exposure by consuming ¢
of four meals of clams per montbrfat least six consecutive months.

0S1703
Characterization of Ciguatera poisoning chronic manifestations: A retrospective study on a
hospitalized patient cohort of French Polynesia

Kiyojiken ChungClémence Mahana iti GattiErwan Oehlér Mireille Qiinaint

Yinstitut Louis Malardé, French Polynesia
’Centre Hospitalier de Polynésie francaise, French Polynesia

e-mail: kchung@ilm.pf

Ciguatera poisoning is a foodborne illness caused by the consumption of usually edible coral reefs fishes !
invertebrates contaminated by ciguatoxins: neurotoxins produced by the benthic dinoflag&iatebierdiscusspp
Ciguatera is considered as the most prevalent seafood poisoning worldwide and is characterized by a combinati
specific gastrantestind, cardiovascular and neurological manifestations that can last from several days to decades
prove to be extremely disabling. If acute symptoms are usually well described, chronic manifestations (>3 months)
neglected and remain poorly ddzY Sy 4§ SR® ¢ KS LINBaSyid addzRé | Aya G2
manifestations and attempt to identify predisposing factors as well as efficient treatments among a hospitalizet
FRYAGGSR i CNBYyOK t 2f &y &uarnk 2000kandYDedeyiberk2@1s. L Daté wdre obt&ned
retrospective analyses of medical records and from questionnaires. Among the studied cohort, 23% of patients f
chronic manifestations, mainly of neuromuscular nature. While the severity of ymgptCiguatera antecedents or 1
consumed do not seem to have any influence, smoking habits and comorbidities are likely to intervene in chronic
installation. According to patients, traditional medicine has proven to be more efficient thadas@mestern treatment:
These data also leave an open door to a possible individual genetic susceptibility to develop Ciguatera sequels.
expansion of ciguatoxic events and the increasing number of populations exposed to this risk, it appeasanyet
encourage biomedical studies in order to better characterize Ciguatera pathophysiology, develop diagnostic 1
identify effective treatments.
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Systematic review of PSP intoxications in humans and dieespponse modelling

Nathalie Anich', Dylan Omoike Anne Thebautt
'French Agency for Food, Environmental and Occupational Health, France
e-mail: nathalie.arnich@anses.fr

A 4year French project, called ACCUTOX, was launched in 2013 on PSP toxins accumulation Craystsisa gigas
with 3 main areas of research. A first part of the work was to better understand the physiological and genetic dete
of PSP toxins accumulation by oysters. A second part was dedicated to social issues related to HABs and shellfi
last part, the aim was to develop a quantitative risk assessment model for human health associated with PSP t
first step was to establish the dosesponse relationship between symptoms and the amount of toxins ingest
systematic review halseen conducted to identify and collect raw data of reported cases of human intoxications. C
information of around 200 cases from 32 studies was retrieved. Symptoms have been classified according to th
and hospitalization. For none of thases was the toxin profile available as the mouse bioassay was the only methe
for quantification. When a chemical method was used, it was only for identification of the congeners present. In ma
key information was missing: total number ofqme exposed, body weight of ill people, amount of shellfish ingest¢
some cases, contamination was estimated in shellfish collected several days or weeks after the outbreak. Wher
assumptions were made to include the case in the modellinta dare analyzed using classical Benchmark dose moc
and logistic regression. This work highlights the need to better collect information when an outbreak occurs.

0S1705
Longterm effects of human exposure to algal toxin® review

Nina Lundholrh?, Henrik EnevoldsénLorraine C Backer

tUniversity of Copenhagen / Kagbenhavns Universitet, Denmark
?Natural History Museum of Denmark, Denmark
3National Center for Environmental Health, United States

e-mail: nlundholm@snm.ku.dk

Adverse effects ofiuman exposure to algal toxins have been known for centuries, but the problems with harmft
seem to be increasing, and new toxic organisms and toxins are still being found. Authorities in many count
programmes to protect against algal poisogs by applying guideline levels from the World Health Oganization. The
effects of human poisonings with marine algal toxins are relatively-kmelNvn, and humans are, except for brevetox
exposed to these toxins mainly via food. The exposuréesoior freshwater toxins are more diverse, including drin
water, bathing, and aerosol$he knowledge on lonterm effects on humans of chronic exposure to algal toxins is lit
or absent with the exception of ciguatera toxins. No compilation oadatreview on londerm effects exists. Howevt
exposures to some algal toxins have been associated with chronic effects in humans or animals. For examp
exposure to microcystins has been linked to liver cancer and chronic liver injury. Bposiirz G KS 40
methylaminoL-alanine BMAA has been associated with subsequent neurodegenerative diseases and ciguatera tc
long-term neurological problems in some people. Domoic acid (DA) exposure causes a chronic DA syndrome ir
Our knowledge of the chronic effects of toxins like brevetoxins and saxitoxins is limited. No compilation of data e:
the needed longerm human and animal epidemiology studies have not been d@éfe.have compiled availat
information describingvhat we currently understand about chronic effects from exposure to algal toxins in anime
humans.
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Emergent toxins in the temperate waters of North Atlantic: New challenges for human risk
assessment in Europe

Vitor Vasconcelds, Marisa Sua'?

Yinterdisciplinary Centre of Marine and Environmental Research, Portugal
2Faculty of Sciences University of Porto, Portugal

e-mail: vmvascon@fc.up.pt

In the last two decades the number of poisoning incidents caused by Harmful Algal Bloomsh&tAd=xreased due to t
establishment of legislation for seafood consumption and monitoring practices, mainly using bivalves as indicato
The forming circumstances of HABs are not fully explained which makes them complex to manage. Clingeteal
anthropogenic intervention increased the difficulty for monitoring exercise, since the opening of new sea canals an
of water temperature aid the migration and establishment of toxic alien species from warmer environments t
temperateones. This results in the settling of emergent toxins like Tetrodotoxin, Ciguatoxins, Palytoxins and Cyc
in the foodweb. Though these phycotoxins are typical from tropical environments, they already been reported |
temperate ecosystems lgausing poisoning incidents and in new vectors. Monitoring practices based in bivalves a
NEBRdzOGA@PSs &aAyOS y2iG Ittt (KSaS G2EAY LINRPRdzOSNE Rpg ¢
proven that some phycotoxins can bebiagnified along the foodhain, increasing human health risk.This new know!
advances demonstrate the need of different approach regarding monitoring strategies, analysis methods, a
importantly an accurate human risk assessment for the updataak rigorous legislation for consumers protection.

OS18 Surveillance and management

Chair:Lincoln MacKenzie

0S1801
Origins ofDinophysisblooms which impact Irish aquaculture

Robin Raint Sarah CosgroVeSheena Fenné|IClynt Gregory MichelleBarnetf, Duncan Purdfe Rachel Cave

!National University of Ireland Galway, Ireland
2University of Southampton, United Kingdom

e-mail: robin.raine@nuigalway.ie

The main unresolved issue wibinophysisblooms and their contaminain of shellfish with DSP toxins has been
identification of their source.Little is known of the distribution of causative species of this genus on the continente
during the season when DSP events arieom cruises covering the shelf regisouth of Ireland over the past years,
show that extensive blooms &. acutaandD. acuminatadevelop in the productive region close to the Celtic Sea Frt
tidal front extending from southeast Ireland across to Britdmthis regionDinophysigopulations develop, with cells bc
actively dividing and feeding, once waters are suitably war@f.particular note has been the development®f acut:
populations with cells ranging from 2000 celistb 55,000 (2014) and 75,000 (2015) celfs Both D. acutaand D.
acuminatawere located in a layer of varying thickness found at the top of thessuface chlorophyll maximumDespite
the blooms being localized to stratified water adjacent to the tidal front, they extended over an area of 00etrF000ve!
the rest of the Celtic Sea Shelf, cell densities were less than 100 teligHis time. We show that developed bloor
advect westwards along the south coast of Ireland in a coastal current towards the economically important shtiifis
region of southwest Ireland where they subsequently do hafithe source of thesBinophysidblooms is thus in excess
300 km from their point of impact.
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Winter algal blooms in Abu Dhabi waters: definition, mechanisms and link to eutroptiica

Rajan Anbiah Rajasekhar Thankamonyzza Al RaisiPonpandi UlagalanthaperumaShaikha Al HosaniGlenn Whale}

!Environment Agenepbu Dhabi, United Arab Emirates
2Research Triangle International Organization, United States

e-mail: anbahrajan9@hotmail.com

The frequency, magnitude and distribution of harmful algal blooms (HAB) have increased in Arabian Gulf coun
recent decades. Coastal environments are being degraded by rapid economic growth, resulting in eutrophice
subsequent HABs. The density of harmful algal species tends to increase in winter (Deedfelbeuary) producir
significant blooms during the past several years in Abu Dhabi waters. Winter blooms were mostly domir
dinoflagellates particularly th@orocentrumspecies, except in 201®rorocentrum triestinumwas first seen in the Al
Dhabi waters in 2011 when it dominated with concentrations between & gdlls/L and 2.2 xI@ells/L.Prorocentrun
minimumwas found in concentrations from 2.5 ¥tels/L to 2.63 x1@&ells/L. and dominated during 2012 and 2014.
2013 bloom was a mixture d@scillatoriasp andP.minimum whereas the 2015 bloom was dominated Hgterocaps
triquetra, with cell concentrations between 4.5 ¥1€ells/L and 1 x10cells/L. In Abu Dhabi waters the frequency ¢
intensity of HABs has increased annually since 2002, corresponding to increases in nutrient concentrations. Bloom
appears to be linked to nitrate and phosphate concentrations, whereas bloom intensity apipedepend upon other sit
specific factors. Bloom intensity in the Mussafah channels was lower in early 2016. Variations in nutrient concentrz
the relationship between the nitrat@hosphate ratio and HAB intensity were studied in detail.

0S1803
Different population dynamics of two PS@xin-producing species at NW Mediterranean Sea

Nagore SampedfpMagda Vila Silvia AnglésLaura Arily Albert Refig Cecilia Teodora SattaBachisio Mario Padedg|e
Antonella Lugli& Eric Abadit Jordi Canp!, Esther Garcés

Yinstitut de Ciéncies del Mar, CSIC, Spain

2Consejo Superior Investigaciones Cientificas, Spain
SUniversita degli Studi di Sassari, Italy

4FREMER, France

e-mail: nagore@icm.csic.es

There are evidences that HAB increasing worldwide due to human causes, such as eutrophication and an inci
confined waters. In addition, it is also likely that climate variations can affect HABs dynamics. To understar
perspectives of coastal harmful events, we needdentify the underlying factors contributing to the current variatic
Using a phytoplankton time series collected at 16 confined NW Mediterranean Sea locations, we investigatedtdren
trends of two local PS#@xin-producing specieshlexandriumminutumand A. pacificum and their responses to differe
environmental driversThese two species responded differently to the same environmental conditions along the
coast (NE Spain). From 2000 to 2012, bloorn#s. ofiinutumin Catalan harbors ddbled in their frequency whereas those
A. pacificunrdecreased slightly. In the 1990s, the first detection of the toxic bibmmming A. pacificunin several localitie
of the NW Mediterranean coast suggested the expansion of this species. Our resultshett, after the initial period ¢
expansion, the abundance & pacificundeclined such that by 2008 the species was no longer found in most sa
locations. The potential contributions of regional and local factors in this decreas@atificunabundance are considere
For example, the colder water temperatures in 2€fBD5 coincided with a reduction i pacificunabundances in most
the monitored stations. The possible link between these two events is assessed by analyzing data frongaogidghi
area, including other NW Mediterranean locations in Sardinia and southern France.
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0S1804
Multidecadal dynamics of protists and toxic dinoflagellates revealed from paleogenetic analy
of dated sediments of the Bay of Brest (France)

KhadidjaZeyneb Klouch Sabine Schmig¢jtRichard ChristénFrancoise Andrieuixoyet, Mickaél Le GacDominique
HervioHeath, Zujaila Nohemy QiMinet?, Julien Quéré Lauriane Madég Estelle Bigeafd Laure Guillot) Raffaele
Siand

IIFREMER, France

2Univasité de Bordeaux, France

3Université de Nice Sophia Antipolis, France
4Station Biologique de Roscoff, France

e-mail: khadidja.klouch@ifremer.fr

A paleoecological approach was used to investigate protist biological chanigeth the community and spmes levels ovi
a time scale of ~150 years in the Bay of Brest. Using ancient DNA (aDNA) amplifications, we were able to
occurrence of the toxidlexandrium minutumup to 1873+6. Specific aDNA could be quantified by means of a 4
developed eattime PCR assay targeting the ITS1 rDNA in the upper layers of two sediment cores, in which the ge
of the species was also obtained in up to 18 yaldrsediments. Paleogenetic data showed, in both cores, a spsoasfic
increasing trend ithe abundances (ITS1 rDNA copy humbeA.ohinutumover time, corroborating three decades of Ic
plankton data documenting the increasing concentrations of the species in the water column in recent years
metabarcoding analyses based on thergdion of the 18S rDNA showed that protist richness reduced of about 60%
deep layers relative to that of superficial sediments. Changes in protists paleocommunity composition were idel
both cores, mostly due to a decreasing trend in dirdfaf f 1S NBt I GASBS | odzyRI yOS
changes in community dynamics are probably the result of the variations in the hydrological conditions (N/P ratios)
Ay GKS e 2F . NBad FTNRY (K 8f befdsduSeddnthe Zontdxe of cikdBtareSaaic
paleoecology, showing the advantages and the limits of this approach for studies on the multiannual dynamics ¢
microbes.

0S1805
Interactive effects of climate change and nutrient reduction oed tides in Hong Kong: time
series analysis

Kedong Yih Jianzhang HE
1Sun Yasen University, China
e-mail: yinkd@mail.sysu.edu.cn

Climate change has been reported to be a factor influencing outbreaks of red tides, but evidence is rare duefttinte
series of red tide occurrences. We used a time series 32 year data set of red tides in Hong Kong to examine the r
between climate indices and red tides. The analysis for 2883} time series shows that correlation between red tided
NPGO (North Pacific Gyre Oscillation) is significant at p<0.01. Correlation of red tides with MEI, the EI Nifio in
significant, but becomes significant byl@ months lag. The significant correlation of red tides with PDO is only sigr
after 7 months lag. Starting in 2001, due to sewage effluent control, water quality has been significantly improvec
Hong Kong marine watersConsequently, the number of total red tides has been reduced from 512 during2(8B3tc
255 during 2002014. The correlation analyses for 20@®14 show that most significant correlations for 198301
disappears for 2002014 with only a few exceptions. This demonstrates that climate variability plays an important
setting up the conditions for theofmation of red tides, particularly under eutrophic conditions caused by anthropc
input of nutrients.
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0S1806
Climate-ocean drivers and seasonal recurrence of Harmful Algae Blooms in the Gulf of Guay

Mercy J. BorbeCordova, Rafael J. BermiUdeGladys TorrésLuis Emilio Escoatuart Hamiltofy, Sadie RyanGloria
Cristina RecaldeAnna M. Stewartbarra®, Bonny Baydt

!Escuela Superior Politécnica del Litoral, Ecuador

?Instituto Oceanografico de la Armada del Ecuador, Ecuador

3Universty of Minesota, United States

“Salizburg University, United States

®University of Florida, United States

®State University of New York, Upstate Medical University, United States

e-mail: meborbor@espol.edu.ec

Climate change and anthropogenic activitieshe coastal zone are increasing the risk of Harmful Algae Blooms (
{AYyOS mMopcy Y2NB GKFYy wmnn 1!, S@gSydtasz 2F4Sy OFffSR
Ecuador. Approximately 77% of these events were associatbdive massive death of fish, birds, and or shrimp. Sea
recurrence of HABs during the wet and warm season suggests that weather factors such as temperature an
together with warmer sea surface temperatures (SST) and nutrients may haveaeeaythe establishment of HABs. '
analyze the variability of weather on ocean systems in the coastal Ecuador and correlate with data related to histor
reports. We are developing the historical reconstruction (i.e. 2@004) of climateoceanvariables associated with H/
events reported by previous studiesAnd combining with remotely sensed imagery (i.e., sea surface temperatul
ChlorophyHa at 4 km resolution) to investigate the seasonal patterns, anomalies of sea surface tempenadu€Chl a,
the first step in the surveillance of HABEhe historical data reveals the recurrencekafrenia Brevigduring the wet seasc
(JanApril) with concentration greater than 3100 cells per liter accompanied with episodes of dead fish dadTiii:
ongoing study attempts to enable a collaborative partnership between interdisciplinary researchers, public health ¢
key local stakeholders, to promote a participative process to identify risk areas and seasons and guide interver
coastal policy delineation in this largely neglected public health coastal issue.
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0S1901
How do fatty acid and polyketide synthesis occur in microbial eukaryotes ?

Gurjeet S. KoHt?, Uwe Joh# FranceM Van Dolaf, Shauna A. Murray

tUniversity of Technology Sydney, Australia

2Singapore Centre for Environmental Life Sciences Engineering, Singapore

AlfredWegenerinstitute, Germany

“National Oceanic and Atmospheric Administration CefdeCoastal and Environmental Health and Biomolecular
Research, United States

e-mail: gurjeetkohli@ntu.edu.sg

Fatty acid synthesis is an essential metabolic process. Despite its significance, little is known about this processal
eukaryoteswhich comprise ~90% of eukaryotic lineages. Elaborate polyketide compounds are produced by some
eukaryotes, in particular, the toxins released during harmful algal blooms. While fatty acid synthesis is a primary 1
process, other polyketiel compounds are secondary metabolites, involved in processes such as defence against p
Selection pressures on such compounds may be different, resulting in differing evolutionary histories. Surprisin
studies of alveolates have suggestedtithe processes may be catalyzed by the same enzymes. Here we show the
and evolutionary distinctiveness of genes encoding six key enzymes essential for fatty acid production in 13 ¢
lineages for which no previous sequence data werelabks (alveolates: dinoflagellates, Vitrella, Chromera; strameno
bolidophytes, chrysophytes, pelagophytes, raphidophytes, dictyochophytes, pinguiophytes, xanthophytes;
chlorarachniophytes, haplosporida; euglenids) and 8 other lineagesofaplexans, bacillariophytes, synurophy
cryptophytes, haptophytes, chlorophyceans, prasinophytes, trebouxiophytes) inclU@argbierdiscus The geneti
potential for secondary metabolite production was also investigated and polyketide synthase geiliesfamre highl
expanded in dinoflagellates and haptophytes. Expansion in these selective gene families suggests sel
diversification, demonstrating: a) the vast potential these organisms encompass for the production of bioactive pc
compounds and b) that, the evolution of these bioactive compounds may have played an important role in the e
success of these organisms. In contrast, the phylogeny of fatty acid synthase genes mirrored the evolutionary hist
organism and indiated selection to maintain conserved functionality.
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0S1902
Exploration of invasion patterns of a harmful algal bloom species using f&&sequencing and
population genomics

Karin Rengefots Karolina Harnstrorloist, Karen Lebrét Ingrid Sassenhag®, Marie SvenssdnDag Ahreh

!Lund University / Lunds universitet, Sweden
2Uppsala University / Uppsala Universitet, Sweden
SUniversity of Texas Austin, United States

e-mail: karin.rengefors@biol.lu.se

During the past decades there have been saleeports on the increased frequency and intensity of blooms of the nui:
microalgaGonyostomum seme(Raphidophyceae) in northern Europe. Evidence from our previous population ¢
studies suggest that this is a single lineage forming a metapbpuladowever, the question of whether the species
expanded its habitat range or if it was already present in the lakes but was too rare to be detected remains unansta
aim of this work was thus to determine the direction and dispersal pathwéyise population expansion. To this end
applied population genomic analyses using RAD (RestristierAssociated DNAJag sequencing. This method allc
simultaneous genotyping of many thousands of loci across the genom&. Be@menwhich has dauge genome, we fac
particular challenges, but were nevertheless able to recover over 25,000 SNPs at high coverage. This new data s
a distinct population genetic structure in northern lakes, which could not be detected with AFLP analy$esntarg, we
found an isolatiorby-distance relation at smaller distances (<100 km), while there was no relationship at larger dit
Based on various population genetic metrics we propose a path for the expansion of the northern European liri&
semen

0S1903
Too Small to See: Using gPCR to monitor azaspiracid proddzadinium spinosunm Scottish
waters

Ruth Patersoh David Greeh Keith Davidsohn Eileen Bresn&nJeanPierre LacaZe

1Scottish Association for Marine Science, United Kongd
2Marine Scotland Science, United Kingdom

e-mail: Ruth.Paterson@sams.ac.uk

The dinoflagellatéAzadinium spinosumproduces azaspiracid (AZA) neurotoxin which causes azaspiracid shellfish pi
in humans. The firstigbal reporting of AZA poisonings was in 1998 from Irish shellfish and has reoccurred there fre
since. Then during 2011, 2012 and 2013 AZA toxicity was detected in Scotland for the first time. In response to the
we conducted the first defed Scottish survey oA. spinosunto determine distribution and seasonality. Currently
biotoxin-producing phytoplankton species are monitored using light microscopy, however this technique is not sui
A. spinosurmas cells are too small to chidently identify. We will therefore describe the furthering development
optimisation of gPCR for the routine analysisfofspinosunwith the aim of its future inclusion in the Scottish bioto:
producing phytoplankton monitoring programme. The usenaiiecular probes is set to revolutionise the way in whict
approach cell monitoring but incremental development per species is required. The application of qRC8ofoosunis
well documented in the literature, however we found development of tieishinique is still ongoing. Here, we present
status and pose future questions which must be answered before gPCR can be fully implemented into Scottish |
monitoring.
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Seasonal population structure dbambierdiscus caribaeun the Cariblean- application of newly
developed microsatellite markers

Ingrid SassenhagénYesid LozanBuquée, Deana L. Erdner

tUniversity of Texas at Austin, United States
e-mail: ingrid.sassenhagen@austin.utexas.edu

Members of the benthic dinoflagellagenusGambierdiscuare the causative agents of ciguatera fish poisoning world
Incidence and range of ciguatera appears to be increasing, similar to many other HAB phenomena, with new outbre
reported from unprecedented regions. To investig&ambierdicupopulation dynamics, connectivity and dispersal rol
we developed eight microsatellite markers f8ambierdiscus caribaeua common species at our study site in St. Tho
USVI, and the Florida Keys. We used Htigbughput partial genomeequencing along with an existing transcriptome
microsatellite discovery. Screening of contigs with less than three times coverage resulted in 558 (partial genom
(transcriptome) candidate microsatellites. Four primer pairs from the partiabge and four from the transcripton
successfully amplified polymorphic microsatellites in multiplexed PCR reactions. We utilized the newly developec
in a temporal population genetic analysis to study seasonal differences in the genetic stroBambierdiscus caribae
using strains from four locations at St. Thomas, USVI, collected monthly over three years. Preliminary data show
in genetic diversity during summer in comparison to the rest of the year, as environmental conditiang tthe'se month
might select for a few adapted genotypes. Further analyses aim to detect genetic differentiation of this species ¢
and identify causal environmental parameters. The microsatellites will also facilitate spatial population genlggesi
the Greater Caribbean Region and provide insights into the range expansion and dispersal routes of this importa
complex.

0S1905
Investigating ceoccurring blooms ofA. pacificumand A. fundyensausingsxtA-based and species
specific gPR assays in eastern Australian waters

Rendy Ruvindy Chris Bolch Gustaaf M. Hallegraé&ffkirsty Smitfy Mark Van Asteh) Shauna A. Murrdy

tUniversity of Technology Sydney, Australia

?Institute for Marine and Antarctic Studies, Australia

3Cawthroninstitute, New Zealand

“Diagnostic Technology, Australia

University of Technology SydneRlant Functional Biology and Climate Change Cluster, Australia

e-mail: rendy.ruvindy@uts.edu.au

aSYoSNa 275 El KR N& dzYspeiiés CompBxyaee $espsible for annual blooms in estuaries and coz
waters of the east coast of Tasmania and New South Wales, Australia. In recent years, some of these blooms he
large scale and duration, and caused considerable losses to aquaculture industriesttriproduction of paralytic shellfi:
toxins (PST). Understanding the species distribution and detecting PST toxins rapidly are crucial to mitigate the ply
and financial risks associated withexandriumblooms. For this purpose, QuantitatiBolymerase Chain ReactidqPCF
assays specific to a saxitoxin synthesis gere®(and species withidlexandrium tamarensspecies complex have be
used. We compared several assays specifis.tondyensgA. pacificumandA.australiensdor their efficiency, specificit
and performance. Using these assays as well as next generation amplicon sequencing methods allowed us to det:
bloom of A. pacificumand A. fundyensén Tasmania in 2015, something we previously were unaware of from magy.
We have also determined the copy number variabilitgxdA,and used this information to further evaluate the performa
of the commerciabxtAd 8 SR a4+t é& tKei2EA3ISYySu 5Ay25¢S8S0 Ay (KS
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0S1906
Spatial and temporal disibution of harmful microalgae detected with HTS metabarcoding

Maria Paola TomasiAg, Roberta Piredda Pablo SanchézBernardo Duartt Bruno Fosso Isabel Cacad@rLinda
AmarailZettler®, Diana Sarnp Graziano PesdlgAdriana Zingone

Stazio® Zoologica Anton Dohrn, Italy

?Institute of Biomembranes and Bioenergetics, CNR, Bari, Italy
3Institut de Ciéncies del Mar, CSBarcelona, Spain

“Faculty of Sciences of the University of Lisbon, Portugal
*Marine Biological Laboratory, Woods EloUnited States

e-mail: maripa.tomasino@gmail.com

Environmental DNA analysis is a powerful means for assessing biodiversity, allowing thexfjaastive detection
multiple species in a relatively rapid, accurate and simultaneous way. Here veel tiémt feasibility and effectiveness
High throughput sequencing (HIBINA metabarcoding to assess Harmful Microalgae distribution across tempot
spatial scales. To this aim we first built up a custom Harmful Microalgae 18S reference databadeld1d@g includin
manually checked sequences availdiole95 of the 113 known HMa species and for their #toxic congeners. Then an L
V4 HMa sulilatabase was generated, which consisted of 642 reference sequences among which, V4 haplotypt
among dfferent species were labelled. TheXt8S HMa db was then used to analy§efhe Ocean Sampling Day (OSD)
V4 dataset, collected on 21 June 2014 at 157 wuilde distributed coastal sites. In this dataset we detected 49 diffe
HMa species acrodst7 OSD samples, and identified the most frequent HMa species along with tspdtatites for HM
diversity. ii) The long term MareChiara station (L'MER Gulf of Naples, Mediterranean Sea)-18Slataset, obtained fro
48 samples collected over threears (201312013). In this dataset 26 HMa species were detected, three of which
recorded before in the area. For the most abundant species, seasonal patterns matched those recorded u
microscopy. These results suggest that, despite somealiimits, HT®NA metabarcoding is an appropriate tool to
applied to the detection of harmful microalgae in monitoring programs and for the assessment of their geographic
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0S2001
A game of Rusan roulette for a generalist Dinoflagellate parasitoid: host susceptibility is the |
to success

Elisabet Alacid Myung G. PafkMarta Turon, Katherina Petrotj Esther Garcés

1Consejo Superior Investigaciones Cientificas, Spain
2Departmert of Oceanography, College of Natural Sciences, Chonnam National University, Korea
SUniversity of Technology Sydney, Australia

e-mail: alacid@icm.csic.es

Marine microbial interactions involving eukaryotes and their paragiley an important role in shaping phytoplank
communities. These interactions may alter densities of the main host, which in turn have consequences for the c«
species. The effect that generalist parasitoids exert on a community is stronglydiayperm the degree of host specifici
Parvilucifera sineraés a generalist parasitoid able to infect a wide range of dinoflagellates, includingbtorit-forming
species. A densitgiependent chemical cue is the trigger for the activation of the infecstage, but the seek strategy of
host is completely different. In the infective stad®, sinerads able to sense potential hosts, but does not actively s
among them. Instead, the parasitoids contact the host at random and once encountegedh#imce to penetrate insii
and develop the infection strongly depends on the degree of host susceptibility. As such, their strategy for persi
more of a game of Russian roulette, where the chance of survival is dependent on the host susgeftiliibtudy identifie
P. sineraes a potential key player in community ecology, where in mixed dinoflagellate communities consisting
that are highly susceptible to infection, parasitoid preferences may mediate coexistence between host spégaEsg the
dominance of the superior competitor. Alternatively, it may increase competition, leading to species exclusion. If, |
highly susceptible hosts are absent, the parasitoid population could suffer a dilution effect maintaining a loveéojul
density. Therefore, both host community structure and host susceptibility will determine infectivity in the field.

0S2002
Diversity, biogeography and host species of the parasitoid geRasvilucifera(Perkinsozoa,
Alveolata)

Albert Refié Elisalket Alacid, Francisco Rodrigu&Rosa Isabel Figuerp&sther Garcés

1Consejo Superior Investigaciones Cientificas, Spain
?Instituto Espariol de Oceanografia, Spain

e-mail: albertrene@icm.csic.es

The genu#arviluciferaPerkinsoma, Alveolata) comprises parasitoid species that infect dinoflagellates. However, ti
scarcely reported and little is known about their diversity, distribution, habitat and host range. Such aspects he
explored in this study either at the regiahscale of Spain and at global scale. At regional scale, we commonly reporte
during harmful algal bloom events, infecting toxic or bletarming dinoflagellates lik&lexandrium minutumbDinophysi
sacculusBarrufeta bravensjfProrocentrum micanser Durinskia balticaThese parasitoids seem to be watlapted to the
ecology of their blooming hosts given that the high reproduction ratePafviluciferaand their densitydependen
transmission allow a rapid increase of the parasitoid population dutive outbreaks of its hosts. Several specie
Parviluciferawere recurrently detected, sometimes coexisting at the same location, and clearly some of them re
new diversity yet to be described. At global scale, most of the diversity of Perkinsozwaine waters worldwide is or
represented by unidentified environmental sequences. During recent years, extensive studies have been con
explore the diversity of marine protists using hitfintoughput sequencing techniques, including circurrigation cruise
(BioMarks, Ocean Sampling Day, Malaspina, Tara). We have used some available datasets to study the pres
different species oParvilucifera The results obtained suggest a global distributio®afviluciferaand its preference f
coastal and shallow environments, in agreement with its infection strategy.
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0S2003
Low infection prevalence of bloorfiorming dinoflagellates byAmoebophryaparasites in a
hypereutrophic tropical bay

Tatiana Villalba ViadaGiovana de Oliveira FistdroPiter Douglas Ferreira GomgBabiano Lopes ThompsoDenise
Rivera TenenbaumPaulo Sergio Salombn

lUniversidade Federal do Rio de Janeiro, Brazil
e-mail: tati_fenris@hotmail.com

Algal blooms are recurrent phenomena in Guanabara Bay, alheatiophicated, 400 Kfestuarine system surround:
by a 10 million inhabitant metropolitan area in the Rio de Janeiro state, southeastern Brazil. In this work we inves$is
infection of planktonic dinoflagellates by endoparasites of the geAmsdophyra(Syndiniales) in this environme
Samples were collected monthly over a period of nearly four years at the water surface in two locations inside
Dinoflagellate cell densities were quantified by inverted microscopy or with an automategirigyaystem (FlowCar
Parasite infections were visualized by both DAPI staining and wledl&ISH (Fluorescent in situ hybridization) witl
Amoebophryapp-specific rRNA probe. Dinoflagellates found blooming in the bay inclBdadcentrum triestinom (up tc
5.9 x 16 cells *) andLevanderina fissgup to up to 1.8 x 1Dcells %), among othersAmoebophryaspp. prevalenc
(percentage of host cell population infected) was very low throughout the survey. Only eight out of 45 sampling c
had cetectable infections with prevalence normally below 1%. A maximum prevalence of 5% was detected in an uni
gymnodinoid population (diameter ca. 15 um diameter) collected off the regular monitoring program. Such low
prevalence, despite theéhigh abundance of potential dinoflagellate hosts in Guanabara Bay, might be due
destabilization of the hostJr NI A GS Ay GSNI OlGAz2y OFdzaSR o6& (GKS KASZ
parasitism is likely contributing to the succedsptanktonic, bloorfforming dinoflagellates in Guanabara Bay, inclu
potentially harmful species.

0S2004
Physiological changes associated with allelopathic interactions betw&&arocystis aeruginosa
and Anabaena variabiligCyanobacteria):the role ofiutrient variation

Mathias Ahii Chia Jennifer JankowidkChristopher J GobrMaria do Carmo Bittencouliveira

lUniversidade de S&o Paulo, Brazil
2Stony Brook University, United States

e-mail: chia28us@yahoo.com

Harmful algal blooms arewaorldwide problem, and their occurrence is determined by interactions between phytopla
species and the environment. Unfortunately, the influence of allelopathic interactions on phytoplankton physiolog
different nutrient conditions is still pody understood in quantitative terms. We evaluated physiological chang
Microcystis aeruginoshE3andAnabaena variabili TEXB337 during @ultivation with partitioned chambers under hi
nutrient (HN), low phosphorus (LP) and low nitrogen (LN) ¢iondi HN condition favored higher growth, photosynth
activities and pigment content dfl. aeruginosawhile the reverse occurred fok. variabilis Growth and photosynthet
efficiencies of both species were inhibited underatdture conditions compad to their respective monocultures. The m
severe allelopathic effects on either species were recorded under LP. Regardless of the nutrient condition, the pr
M. aeruginosasignificantly inhibited the ability o&. variabiligo fix nitrogen. h addition, no nitrogen fixation b&. variabili:
was detected when it was exultured with M. aeruginosaunder LP. When coultured together, peroxidase, superox
dismutase and glutathione-tBansferase activities of both species were upregulated unelech nutrient conditionM.
aeruginosagrown under HN had the highest intracellular microcystins concentrations, while under LN and LP the le
lower. Furthermore, the lowest intracellular microcystins concentrationwas recorded under combiradtwe and L
conditions. From these results, it is evident that nutrient variation determines the severity of allelopathic inter
between these phytoplankton species. Furthermore, the inhibition of nitrogen fixatidd.bgeruginosanay have seriot
ecological consequences, contributing to phytoplankton succession in aquatic ecosystems.
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0S2101
Quantification of harmful algal bloom thresholds for farmed salmon in southern Chile

Rodrigo MarcdMontes!, Ximena Patricia Rofasaulina Artach Alfredo Telld, Renato Andres Quifiones

lUniversidad de Concepcion, Chile
?Instituto Tecnoldgico del Salmén S.A., Chile

e-mail: rmontes@udec.cl

Harmful algal blooms (HABs) have affected salmon farms / KAf S aAyO0S (G(4KS SINIeé& wmd
two largest HABs registered in the last decade occurred in 2002 and 2009, duringilexahdrium catenellalooms kille
tons of salmon over an extended geographical area in southdta. @i the beginning of 2016, high and persistent dens
of harmful algae were detected in the estuarine and marine ecosystems of southern Chile. Mortality for this latt
reached 27 million salmon and trout (i.e. 39,000 tons). Unfortunatelyuantfication of threshold concentrations
harmful algae that could affect the health of farmed salmon in southern Chile is still lacking. Here we quantifie
concentration levels, i.e. thresholds over which the behavior of farmed salmon iseaffersing generalized linear (Gl
and mixed models (GLMM). An extensive database from southern Chile covering from 1989 to 2016 was ana
database included salmon behavior, cell densities of microalgae and oceanographic factors. For all nEpexad
analyzed, the higher the cell density the greater the probability of detecting anomalous behavi@yiRaodinium sp e
threshold density of 9200 cells/ml was calculated. A@xandrium catenellal50 cells/ml was estimated as a threst
valuealthough it varies according to the tidal phase. A low threshold value equal to 1 cell/@h&tonella spwvas founc
to be associated with anomalous salmon behavior. Preliminary analyses were conducted to quantify the rel:
between cell densitiesurpassing threshold values and salmon mortalfynded by: INCARONDAP 15110027, INTES

0S2102
Evaluating toxicity: contrastingdeterosigma akashiwan the eastern and western Pacific

Charles Gordon TrigkVera L. TrainérWilliam P. CochldnNicky Haigh Setsuko Sakamotolchiro Iméd

1University of Western Ontario, Canada

2National Oceanic and Atmospheric Administration, United States

3San Francisco State University, United States

“Vancouver Island University (Malaspina), Canada

*NationalResearch Institute of Fisheries and Environment of Inland Sea, Japan
®Hokkaido University, Japan

e-mail: trick@uwo.ca

Ichthyotoxic blooms of the marine raphidophyitteterosigma akashiwdyY. Hada) Y. Hada ex Y. Hara et M. Chihara
been observedn mariculture facilities around the world. Primarily occurring in temperate coastal waters, these |
have resulted in a variety of cultured fish mortalities including yellowtail, red sea bream, chinook salmon, Atlantic
rainbow trout, and sea l=s. Dense concentrations of this alga, however, do not necessarily involve toxicity to fir
extensive nortoxic blooms oH. akashiwdave been observedWe provide a metanalysis of environmental factors tt
correlate with the growth oH. akaskiwo and the reported toxicities of the bloom using data provided by members ¢
North Pacific Marine Science Organization (PICES) Section on Harmful Algal Blooms. An extensive corkpatkschiof
events in Japan and Canada indicate a strong pesigélationship between lower temperature or salinity and the lew:
toxicity - relationships that do not affect the growth rate or biomass of the bloofmihe combination of salinity ai
temperature correlates strongly with both regional environment#fetences (eastern vs. western Pacific) and w
regional (embayment vs. open water exposure) water signatures. The-anetstsis data will be compared and contras
with published laboratory results on the effects of these and other abiotic factoteegrowth and toxicity oH. akashiw
strains.
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0S2103
Predicting cyanobacterial blooms in subtropical freshwaters: an approximation through the
chlorophyll atemperature-nutrients relationship

Signe Marie Haakonsshrorena RodriguézFatima Martigai®, Luis Aubridt, Federica Hirs¢hAndrea Sommia
Guillermo Chaldy Lizet De Le&nSylvia Bonilfa

Facultad de Ciencias, Universidad de la Republica, Uruguay
2CURE, Universidad de La Republica, Uruguay
3Ministerio de Vivienda Ordenamiento Territaky Medio Ambiente, Uruguay

e-mail: sighehaak@outlook.com

Eutrophication is the main general process that promotes noxious cyanobacterial blooms. Climate change predi
warm climates pointed out a complex situation with higher temperaturegieloriver flow, and increasing number
extreme meteorological events which can enhance cyanobacterial blooms. Besides, there is still limited informati
cyanobacteria distribution in subtropical climates, particularly for lotic ecosystems. Wérwctasl a matrix with 366
observations from 1980 to 2014 for more than 60 freshwater ecosystems from Uruguaydf38°and 53°68°W), in .
consortium effort of different national institutions. We sought to achieve three objectives; to determine thioredhir
between cyanobacteria biovolume and chlorophgllto analyze the differences between lentic and lotic ecosyster
phytoplankton chlorophylé concentration in response to total phosphorus, total nitrogen and temperature; and for
type of emsystems select the best(s) model(s) using a Bayesian model selection approach. Cyanobacterial blc
widely distributed along lentic and lotic ecosystems. Cyanobacterial biovolume had a strong relationship with chla
(lentic; P> 0.66, pvalor < 0.002 x18, lotic; P> 0.42, pvalor < 0.002). Temperature was a major variable to pr
chlorophylla in both types of ecosystems. Remarkably the classic predictive models for temperate regions basec
nutrients, were not selected for eidr of the two ecosystem types. Our results reveal the importance of temperatu
prediction, in warm climates in general and for lotic systems in particularly, and we contribute with informatior
cyanobacterial blooms and eutrophication that canvaduable for water management.

0S2104
A study ofVulcanodinium rugosungdinoflagellate producer of pinnatoxins) developping in the
Mediterranean lagoon of Ingril

Eric Abadig Alexia Muguet Tom Berteauk Nicolat Chomerdt Philipp Hess Estelle Maseref, Mohamed Laabir

Ynstitu Francais de Recherche pour I'Exploitation de la Mer / Laboratoire LERLR, France
?Institut Francais de Recherche pour I'Exploitation de la Mer, France
SUniversité Montpellier Il Sciences et Techniques du Languedoc, France

e-mail: eabadie@ifremer.fr

Harmful and/or toxic phytoplankton blooms impact for a long time marine ecosystems worldwide. These

developments have an adverse effect on ecosystems and their exploitation. The lagoons of the region LaRgueslib
are affected for decades. In addition to recurring health risks fRimophysigDSP toxins) andlexandrium(PSP toxins
Vulcanodinium rugosurwas identified in 2011 in the Ingril lagoon. This new species product pinnatoxins (neuro
Through ths work, the biology of this new species (growth condition, toxin production), its shellfish contamination ¢
and geographic distribution in neighboring lagoons were studied on cultures in the laboratory and via enviro
monitoring.The results fothis study have demonstrated its thermophilic and euryhaline features (optimum salinit
temperature of 25°C and 40 respectively) and its growth ranges between 20 and 30°C. Its ability to grow on a
nitrogen source (urea) has been showedriro. Its expansion in other lagoons of Langue&mussillon, was confirmed
the contamination of the mussels by the pinnatoxin G. The survival of this organism in the digestive tract of mu:
oysters proves that the transfer of shellfish is potafi§i a source of contamination of new ecosystems not yet affectt
this toxic species.This study highlights the growth of an emerging thermophilic species that might with others and"
climate change provide important health and economic probléme&ulnerable lagoon ecosystems of the Mediterrane:
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0S2201
Effects of aeration and turbulence on the growth and toxicity Bfymnesium parvum

Nayani K. VidyarathAaEmanuela Fid%i Veronica M. LundgrénChristina L. EspluridEdna Granei?

tUniversity of Delaware, United States

2University of Bologna, Italy

3Linnaeus University / Linnéuniversitetet (Vaxjo + Kalmar Universities), Sweden
“Florida Gulf Coast University, United States

®Lund University / Lnds universitet, Sweden

e-mail: nayaniv@udel.edu

We investigated the effects of aeration versus turbulence on the growth and toxicity. ggarvum(Ppcells.Batc
monocultures of Rimited Ppwere grown with no, low (20) and high (100) ml rhiaeration. The highest specific growv
rates ofPpwere found at low aeration rates. Cell toxicity increased significantly with aeration rates and the highe:
were found in the high aeration condition. To clarify if aeration or turbulence was the causeredse in toxicity, batc
monocultures of Himited Pp were grown without and under aeration and/or turbulence. The highest specific growtt
biomass intra and extracellular toxicities were found at aeration conditiorR. parvumcellree filtrates were no
haemolytic but, cause@®hodomonas salineells lysis. Storage of filtrates &0 °C reduced this lytic activity significal
suggesting that extraellular toxins are less thermally stable. RAsparvumtoxicity was higher in the aeration tréaent
than those at the turbulence treatment we suggest that the higher concentrations of oxygen cause more toxit
produced, as these are oxygen rich compounds. We suggest that oxygenation of surface waters caused by mixin
highly toxicP. pavumblooms in shallow lakes and coastal waters.

0S2202
The role of iron in potential HAB algdlacterial mutualisms

Kyoko Yarimizy Ricardo CrukzopeZ, Carl J Carraho

1San Diego State University, United States
2Centro de Investigacion Cientificale Educacion Superior de Ensenada, Mexico

e-mail: kyoko_yarimizu@yahoo.com

Evidence is increasing for a mutualistic relationship between bloom forming algae and some marine bacteria. How
such algaébacteria interactions might contribute to haful algal blooms has not been thoroughly investigated. Ir
phycosphere, the nutrient rich zone around phytoplankton where microbial activity is altered, bactigaainteraction
are likely to be influenced by available nutrients. We hypothesiaelibcteria may affect algal growth and bloom dynal
by their possible control of iron a trace element known to growth limiting to phytoplankton. Iron is an essential nutr
all living organisms but is extremely insoluble in the oceanic environm&fhile bacteria have evolved to prodt
siderophores (iron chelating agents) for their iron uptake, how phytoplankton effectively acquire this metal from

concentration iron environment is still ambiguous. As some bacterial siderophores are deégtaate-chemically to releas
soluble forms of Fe(ll) and Fe(lll) to environment, we think that these soluble iron derived from bacteria could be

utilized by the pairing phytoplankton. Our previous study of a dinoflagéellatgulodinium polyedm bloom at Scripps Pi
in 2011 showed a strong case for the involvement of photoactive siderophores in potentially affecting iron bioavail
phytoplankton. Here we are presenting observations from the biatjure, L. polyedrumand Marinobacter algicole
DG893, a well studied vibrioferrin siderophore producing bacteria, under various controlled iron environments. S
may aid us in gauging the importance of mutualism between siderophore producers and pairing phytoplankton thrc
generaton which may affect bloom dynamics.
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0S2203
¢tKS STFSOG -RmethylandnsSajagirdzan the diatom$haeodactylum
tricornutum and Thalassiosira weissflogii

Sandra LadeLinnea Stro) Anna Godhg Sara Rydbetg

Stockholm University / Stockholms universitet, Sweden
2University of Gotheburg / Goteborgs universitet, Sweden

e-mail: sandra.lage@su.se

The unusual noiJNE G SA Yy | X-ngflantinGlAaRrine (BMAA), has been linked to the fatal neurodegener
diseases, i.e. Amyotrophic Lateral Sclerosis, Parkinson and Alzhaseasel Knowledge on BMAA bioaccumulatic
aguatic and terrestrial ecosystems, ecotoxicology and neurotoxicity has been achieved during the last decades. Ne
studies on the physiological role of BMAA in the producing species or the ecologioak fehat induce or reduce |
production are still lacking. This is of great importance, especially because BMAA has recently shown to be pro
only by cyanobacteria (as it was previously thought) but also by diatoms and dinoflagellates. Thardfengresent stud
two natural BMAA producers, the diatoni®haeodactylum tricornutunand Thalassiosira weissflogivere exogenous
expose to BMAA. At first the diatoms physiological response mirrors their response to nitrogen starvation. Howely
after excretion and consequently the sudden presence of extracellular ammonia leads to their total recover, i.e. phyl
state of cultures supplemented with BMAA is equivalent to control cultukésnce, BMAA is suggested to be involve
cellular nitrogen balance of the diatoms and perhaps contributes to their fast response to environmental n
fluctuations.

0S2204
The bacterial algicide IRI60AA: effects on harmful dinoflagellates and on microbial communii
structure

Kathryn J. CoyieKaytee L. PokrzywindkCharles L. TilnéyMark E. Warnér

tUniversity of Delaware, United States
2Fish and Wildlife Research Institute, United States

e-mail: kcoyne@udel.edu

Previous research showed that the bacterial algicidel@RIAA Kills diaflagellates while having little impact on the groy
of other phytoplankton in laboratory culture experimentdlere, we provide an overview of our investigation
physiological and cellular impacts of -IBI0OAA on harmful dinoflagellates in unialgaltarg, as well as on microb
community structure after application of the algicide to water collected during blooms. Algicidal effects were greateg
active growth stages of dinoflagellates compared to stationary phase, so that its applicationtriol dinoflagellate bloorr
will likely be most effective in the early stages of a bloom. Results indicated that exposurd 80MRA caused autocataly
(norrnecrotic) cell death in dinoflagellates, with increases in casfiksectivity and increasegroduction of extracellul:
and intracellular reactive oxygen species. Changes in cellular morphology and ultrastructure point to the nucle
primary organelle targeted by the algicide, with a loss of chromosomal structure in all species examiinegI€analys
also indicates a loss of DNA and inhibition of cell cycle progression fgmasg to G2. Downstream effects on
chloroplast were also observed, resulting in a decrease in photochemical function, but these effects varied depe
species. Natural community microcosm experiments during blooms of these species revealed a restructurir
community in response to the algicide, with a decrease in dinoflagellate abundance and increases in the abur
heterotrophic protists andliatoms. Results of this research show promise for application df6@®AA for the control «
dinoflagellate HABs in the natural environment.
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0S2301
Molecular diversity and yessotoxin variation among isolatesthe dinoflagellateLingulodinium
polyedrumfrom a western Swedish fjord (Skagerrak)

Allan Douglas Cembel|alejandra Merg Carolin Petéy Nina Heinzmarfy Greta Giljafy Elena Ines FabtoUwe Johfy
Bernd Krock

Alfred Wegener Institute fordar and Marine Research, Germany
’Max-Planckinstitut fir Marine Mikrobiologie, Germany
SUniversidad Nacional de la Plata, Argentina
‘Alfred-Wegenetinstitute, Germany

e-mail: Allan.Cembella@awi.de

Lingulodinim polyedrunis a toxigenic dinoflagellate capable of forming massive harmful blooms, particularly in tenr
coastal waters, although it also occurs globally in-sapical regions and the open ocean. Multiple clonal isolates
established in cultwer from net tow samples collected on an oceanographic expedition along a longitudinal trans
Swedish fjord on the Skagerrak coast. Phylogenetic analysis by Sanger sequencing the D1/D2 hypervariable do
28S rDNA and ITS region revealed tajtistering of the isolates consistent with the morphospetiggolyedrunand a clos
expected relationship to other gonyaulacoid dinoflagellates, incluingoceratium reticulatuma related producer «
yessotoxins (YTXs). Analysis of lipophilic tdxyrtandem mass spectrometry coupled to liquid chromatographyMBIMS
detected YTXs in 20 of 21 isolates, with an unusually diverse toxin spectrum comprising the parent compound )
(YTX) and numerous analogs, including tAinbomo, hydroxyt and ketoYTX and several putative but incomple
characterized YTXs. Among isolates, total cell yield ranged from 0 to 0.76 pg YTs/aampared to values reported 1
other YTXproducing species. The highly diverse toxin profile among the isohedis not consistent with the limited variati
of the apparently more conservative molecular marker. There was no obvious genetic differentiation, based upon-
analysis, of geographical populations along the fjord transect nor any clustering ph&fotypes according to stations
origin. Toxin phenotype may not be a reliable characteristic for discriminating biogeographical populations of this
although the profile is stable in culture and apparently genetically fixed.
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0S2302
Tempord variability of the toxin profile ofOstreopsisf. ovata along a natural bloom in the NW
Mediterranean

Elisa Berdalét Magda Vil Elida AlechadaEncarnacién MoyapMarta Estrady Jaume Farr&sLaia Viurk Soraya
Hernandez lamas, Rafael Abéslerrandiz

Yinstitut de Ciéncies del Mar (IGESIC), Spain

2University of Barcelona, Spain

3Consejo Superior Investigaciones Cientificas, Spain

4Institut Catala de la Salut (Dept. de Salut, Generalitat de Catalunya), Spain

e-mail: berdalet@icm.csic.es

Outbreaks of the toxic benthic dinoflagellaBstreopsi€f. ovataare recurrent in the summefall season in Sant Andreu
Llavaneres beach (40 km North of Barcelona), NW Mediterranean. These blooms have bedrtoetessive macrofaul
mortalities and respiratory symptoms and general malaise in people exposed to marine aéngsatbaracterized tr
toxinology profile of the epiphyti©. cf. ovata population blooming in the summer of 2015 using wiigh performance
reversed phase liquid chromatography coupled to electrosyrigih resolution mass spectrometry (UHRHIRMS
optimized protocols. Overall, total toxin cellular content was below 30 pg-aklhg the bloom, although it exceptione
peaked at the trangsion from the exponential to the stationary phase (up to 30000 pg-ceft). On average, ovatoxir
(OVTXa) accounted for the 75% of the total toxin content, followed by OWTX2%) while OVTXs ¢ to g and isol
palytoxin (PLTX) were minor compongnPLTX, up to 2.5 pg-ceitorresponding to < 0.5% of the total content), was
present coinciding with maximur®. cf. ovata cell abundances (ca-I0-1C cells-¢t of macroalgae fresh weight). The
results are contributing to shed light on the ditémplication of these biotoxins in the observed symptoms in human
the ecosystem, and to ascertain the potential risk of seafood intoxication in the area.

0S2303
Modeling Gambierdiscus growth in the Caribbean and Gulf of Mexico and potential foessBg
the risk of ciguatera fish poisoning

Steven R KiblérDonnie Ransom HardishWilliam Chris HolladdMark W. VanderséaPatricia A. TestérRichard
Wayne Litaker

INational Oceanic and Atmospheric Administration, United States
e-mail; steve.kibler@noaa.gov

Benthic dinoflagellates in the genus Gambierdiscus produce potent neurotoxins known as ciguatoxins. These large
polyether toxins bioaccumulate in the food chain, reaching their highest concentrations in fish. Consumptisin
containing sufficient ciguatoxin causes ciguatera fish poisoning (CFP), the largest causeaiftanal seafood poisonil
associated with eating fish. Because measuring ciguatoxins is expensive and analytically complex, assessing CFF
a direct monitoring program is challenging. An alternative approach is to develop an ecologically based risk as
model. Laboratory studies demonstrated that Gambierdiscus growth is strongly dependent on water temperatt
much less so on lightr@alinity. Field studies further indicate that nutrient limitation is not likely a controlling factor |
benthic habitats occupied by Gambierdiscus. This talk presents the results from the first phase of the ecolo
assessment model developmewhich predicts monthly growth rates for five Gambierdiscus species throughol
Caribbean and Gulf of Mexico from 2003 to 2013. It is hypothesized that the highest predicted growth rates will co
with regions where CFP is most commonly reporfelde modeling results showed little interannual variation in grc
during the study period, but that predicted growth rates were highest in the central and eastern Caribbean where |
CFP cases are highest. Differences in local and seasonal greditted by the model will be discussed.
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0S2304
Experimental evidence of ciguatoxin bioaccumulation in an herbivorous coral reef fish after-I
term exposure toGambierdiscus polynesiensis

Rachel ClausidgBarbara LosénFrancois OberhaenslMireille Chinaif, Marie-Yasmine Dechraoui Bottéin

linternational Atomic Energy Agency, Monaco
?Institut Louis Malardé, French Polynesia

e-mail: r.clausing@iaea.org

Ciguatoxins (CTXs) in upper trophic level organisms of coral reef ecosystems are desanig@thte from herbivory of th
benthic dinoflagellate, Gambierdiscus, and subsequent transfer up the food chain; yet, bioaccumulation of CTX
consumption of Gambierdiscus cells has never been demonstrated experimentally. Juvenile indiviNasls €., a gen
of herbivorous coral reef fish distributed throughout the InBacific, were fed a gébod diet enriched with a highly to»
strain of Gambierdiscus polynesiensis (12.6 #gTX3C equiv. cell) five days per week for 2, 4, 8 and 16eke (N=5; 8
cells or 1 ng £TX3C equiv. ¢ fish). Control fish (N=5) were fed gebd without algal cells. Behavioral observa
indicated no signs of intoxication over the-b@ek experiment. Toxin extraction and subsequent analysis with the rex
binding assay demonstrated bioaccumulation of CTXs over time in the flesh of Naso: Insignificant CTX concentre
2 weeks had increased to levels above thresholds for human intoxication by 4 weeks (1.54 ng + 0.66CSX3W@ dqjui
g-1 muscleand reached 3.18 ng = 0.27 SE after 8 weeks. These toxin concentrations, the rate of accumulation (
lagtime from initial consumption), and the absence of signs of intoxication are consistent with findings on herbivol
in the wild and confim the ecological relevance of this study. This work is the first experimental demonstration of cig
bioaccumulation in an herbivorous fish via consumption of Gambierdiscus and provides a good laboratory mode
toxicokinetic and trophic transfestudies.

OS24 HABs in a Changing World

Chair: Esther Garcés

052401
Climatic anomalies and harmful flagellates blooms in Southern Chile

Alejandro Clement Leandro LincoquépMarcela SaldiviaCarmen Gloria BritpFrancisca MufidzCesar Fernanad
Felipe Perez Carmen Paz MaldjeNicole Correa Serra Martins SHvdictor Moncady Gustavo Contrerds

!Plancton Andino Spa, Chile
e-mail: alexcle@plancton.cl

The exceptional summeF I £ £  Of A YI (A OEINjid® Y& £ AP laf oytReknZhile favor savgral HAB
fjords and oceanic coastal waters with enormous social and economic impacts. These blooms have been the most
in South America with losses greater than US$ 500 M. The principal specie®sgedochattonellaf. verruculosg
andAlexandrium catenelleamong others flagellate3he objective of this study is to analyze the&f. verruculosssumme
blooms in the Inland Sea of Southern Chile. It was surveys during the bloom the biological, optical and phydit=d
such as; phytoplankton abundance and composition, active fluorescence (Fo, Fm, F@, daf&in situchlora,
Bb(460&660nm), for more than 25 days during February and M#ralas observed large patchesfcf. verruculosawith
record abundane (>5000 cells/mL) and high chéof> 38,4 mg/m) and photosynthetic rates, respectivelyhe essenti
features ofP.cf. verruculosebloom was a remarkable thin layer formation and an extremely high toxicity situation
extensive damage on salmasrins with more than 40000 ton salmon killed in few dagsofiles, during the bloom, show
a subsurface maximum above the pycnocline based ironsituchloraz . 0 6<0ZX cz2 0bh
andP.cf. verruculosecells distribution.The thin layer marmum was coherent with the highest temporal peak of the blc
The climatic anomalies and vertical dynamics of thin layer are key issuesforrtiaion and decay oP.cf. verruculos
bloom.
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052402
TheAlexandrium catenellaand PSP outbreak irhe Chilean coasthe first in the open coast of
the South East Pacific Ocean

Leonardo GuzmédnOscar Espinoz@onzale% Elias Pinilfa Rodrigo Martinez Pamela CarbonélIMaria José Calder§n
Loreto Lépe% Cristina Hernandéz

linstituto de Fometo Pesquero, Chile
2Secretaria Regional Ministerial de Salud, Chile

e-mail: leonardo.guzman@ifop.cl

Since 1972Alexandriuncatenellaand Paralytic Shellfish Poison (PSP) for the Chilean fjords are known. This specie
three decades colonizedhé¢ fjords from south to north (55° to 41°S), blooming at the northern end of the fjords, in
2006 and 2009, and restricted to south and southeast of the Chiloé Island waters. The last 2a8ighellaautumn even
occurred also in a different geograigal area, spreading for the first time to the Pacific Ocean coastal zone and ex
its distribution from the southernmost of Chiloé Island (43°S) to Mehuin (39°S). The event lasted about 6 weeks,
grew up to 5,000 cells miand PSP reacheib,000 ug STX eq. 108. gevidences linking this bloom and the 2a66E| Nific
are presented. These include a southward displacement and prolonged maintenance of the Pacific anticyclone de
a declination of bad weather fronts, high radiation,nfail absence and high temperatures. In addition, an increa
southerly winds favored coastal upwelling events raising nutsiait and poor in oxygen waters. These conditions trigg
an intense and extended phytoplankton bloom between 37°S andath® end of March and miépril 2016. Afterward:
during the upwelling relaxation, thA. catenellabloom in the final phase of the phytoplankton succession occurre
waters with an increased stability, calm period, high radiation, and relative leigipdaratures in shallow waters. T
inoculum would have come from the southeast of Chiloé Island and its entry into the Pacific Ocean, would resu
oceanographic forces

0S2403
UnprecedentedAlexandrium bloomsn a previously low biotoxin risk areafdfasmania, Australie

Gustaaf Marinus HallegraéfiChris Bolch Juan José Dorantédgandd, Shauna A MurrdyAlison Turnbut] Sarah C.
Ugaldé, Katrina Wilsoh

1University of Tasmania, Australia

?|Institute for Marine and Antarctic Studies, Austaali

3Sydney Institute of Marine Science, Australia

4South Australian Research Development Institute, Australia
*Tasmanian Shellfish Quality Assurance Program, Australia

e-mail: Hallegraeff@utas.edu.au

During Oct 2012 a shipment of blue mussélyt{lus calloprovinciali¥ from the poorly monitored east coast of Tasma
Australia, was tested by Japanese import authorities and found to be contaminated with unacceptable levels of
Shellfish Toxins (10 mg/kg). Subsequently local oysters, scallaps, the viscera of abalone and rock lobsters were
found to be contaminated. This led to a global product recall and loss to the local economy of AUD 23M. Follo
toxicity during 2013 and 2014 and minimal shellfish farm closures implementedreasevere bloom event occurred dur
JulyNov 2015 (up to 300,008lexandriumcells/L; 15 mg/kg PST in mussels, 6 mg/k@riassostrea gigagysters), als
causing 4 human hospitalisations after consumption of wild shellfish. \ilébeandrium tamarenshad been previous
detected in low concentrations in soutastern Australia, cultured strains mostly belonged to the mostly-tosit grouy
5 (nowaustraliensegetectedsince 1987) and toxic groupphg¢ificum;since 1997). Instead, the 2012 and 2015bveaks
were dominated by group fundyensé never seen in bloom proportions previously in the Australian region. Prelin
microsatellite evidence suggests that the latter may have been a previously cryptic genotype in the Tasmanian
newly stmulated by increased water column stratification driven by cliridti@en range extension of the East Austra
Current. Increased seafood and plankton monitoring of the area now include the implementatiexandriumgPCF
routine immunological and HRZ PST tests, but ultimately may also drive change to the local seafood industry.
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0S2404
Interactive effects of ocean acidification and nutrient limitation on two dinoflagellate species

Dedmer Bareld Van de Waalim Eberleify Uwe Johf Bjoern Ret?

INetherlands Institute of Ecology, Netherlands
2Alfred-Wegenetinstitute, Germany

e-mail: d.vandewaal@nioo.knaw.nl

Global change comprises a shift in the availabilities of multiple resources, which together affect the dynam@scity
of future harmful algal blooms. We therefore investigated the impact of ocean acidification under nutrient reple
nitrogen (N) limiting conditions on two cosmopolitan blodarmming dinoflagellate specieScrippsiella trochoideand the
paralytic shellfish poisoning (PSP) toxin produdhgxandrium fundyens& he expected benefit from ocean acidificatior
growth, elemental composition, and toxin production was relatively small under nutrient replete conditions, as unt
processes alloweto saturate carbon fixation over a wide range of relevant @@centrations. N limitation, on the oth
hand, led to strong alterations in elemental quota and an anticipated reduction of PSP toxin content. These adver
were counteracted underisiultaneous exposure to ocean acidification. As a result, N assimilation was enhanc
facilitated the synthesis of PSP toxins. Ocean acidification may thus alleviate the negative effects from N limita
potential consequences the compositiondatoxicity of harmful algal blooms.

0S2405
Ocean warming since 1982 has expanded the niche of harmful algal blooms in multiple ocee
ecosystems

Christopher J Gobl&rTheresa Hattenrathehmann, Yoonja KarlgAndrew Griffitd, Owen M Doherty

1StonyBrook University, United States
2Eagle Rock Analytics, United States

e-mail: christopher.gobler@stonybrook.edu

Ocean temperatures affect the abundance and distribution of ocean life including harmful algal blooms (Eldd43
ocean temperatures havincreased up to 3°C in some regions in recent decades, yet the impacts of such changes
are unclear.Here, daily, quartedegree resolution, satellitderived sea surface temperature data was used to repre
surface ocean temperatures from 1982rough 2015. Growth rate- temperature relationships of multiple HABs w
derived from experimentally measured growth rates and, through bootstrapping, 10,000 sets of growthenaigerature
relationships were produced per HAB and fit with polynomibht were used with temperature records to assess {t@arm
trends in mean annual growth rates and duration of bloom seasfnslyses indicated that growth rates and bloom sea
of multiple HABs have increased significantly since 1882 examplein some regions of the northeast US, the mean an
growth rate of the ichthyotoxic dinoflagellat€ochlodinium polykrikoidehas increased significantly and its bloom se:
has increased by more than a montfihis region had not experienced regul@chlodiniumblooms in the twentiet|
century, but now experiences annual blooms, suggesting higher temperatures may contribute to

occurrence. Dinophysis acuminaté weltknown for causing diarrheic shellfish poisoning (DSP) and has recentl
responsible for new DSP events on the east and west coasts of North Am&niab/ses suggest rising temperatures in tt
regions have led to significant increases in growth rates and bloom season for this dinoflagBtietealk will highligl
these andother temperaturedependent growth trends for HABs.
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0S2406
An unprecedented coastwide toxic algal bloom linked to anomalous ocean conditions

Vera L. Trainér Ryan M. McCaBgBarbara M. HickéyRaphael M. KudelaKathi A LefebvfeNicolaus G Aaing, Brian D
Billl, Frances M.D. GullaadRichard E. Thoms§rwilliam P. Cochldn

INational Oceanic and Atmospheric Administration, United States

2Joint Institute for the Study of the Atmosphere and Ocean, University of Washington, Seattle, Uaiésd St
SUniversity of Washington, United States

4University of California, Santa Cruz, United States

5The Marine Mammal Center, United States

®Deparment of Fisheries and Oceans, Canada

’San Francisco State University, United States

e-malil: vera.l.trainer@aaa.gov

A coastwide toxic bloom of theseudenitzschiain 2015 resulted in the largest recorded outbreak of the neurotoxin, do
acid, along the North American west coast. Lengthy closures of razor clam, rock crab, and Dungeness crab fished
in economic and social damage to coastal communitiBemoic acid was measured in numerous stranded m.
mammals, including dophins, porpoises, harbor seals, whales, fur seals and a record number of sea lions. We de
that this outbreak was itiated by anomalously warm ocean conditions accompanied by the appearaRseofenitzschii
australisnorth of its typical range in the nutriesgoor water spanning the northeast Pacific in early 2015. A series of
storms delivered the cells to thmast where upwelling provided the nutrients necessary for a lamgde bloom. Laborato
and field experiments witHP. australisisolated from the 2015 bloom confirmed maximum growth rates at eley
temperatures and enhanced toxin production with rietit enrichment. These data, together with a retrospective anal
of toxic events, demonstrate the potential for similarly devastating ecological and economic disruptions in the futu

0S25 Cyanobacteria

Chair: Sandra M.F.O. Azevedo

0S2501
Buy cyamtoxins in the supermarket The possible transfer of cyanotoxins into edible plants

Stephan Pflugmachér

Technische Universitat Berlin, Germany
e-mail: stephan.pflugmacher@tberlin.de

The progressive degradation of the quality afrface freshwater resources, due to the mass proliferation of -
cyanobacterial blooms, is a growing global concern. Albeit the occurrence of cyanobacterial blooms is nc
phenomenon, there is strong evidence, that in the past decades a compbaplay of direct and indirect anthropogel
influences has led to an apparent global increase in the frequency, duration and distribution of toxic cyanobacterie
in temperate freshwater lakes, with numerous associated incidences of animal and lilmeages. Due to spray irrigati
practice the transfer of toxins into edible food plants is becomming more and more Bahts in general are the starti
point of many terrestrial food webs and a central part of our world ecosystems. They are agnessary resource for fo
of human and also animals involved as human food resources. The uptake of these organic pollutants into the
normally a function of several chemical and physical properties, such as hydrophilicity, water solulpitityr, peessure
which depend on the respective pollutants, and of course environmental conditions such as temperatdightlJsoi
properties and plant specie¥he uptake into plants such as spinach, wheat, salad, corn etc. is depending on th
application. Uptake experiments were conducted into various food plants and a life cycle experiment with wheat w
the transfer of a cyanotoxins from germinating seeds to plant produced seeds after ripeness.
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0S2502
Removal of harmful cyanobacteriallloms in tropical eutrophic systems through effective flock
sink technique

Marcelo Manzi Marinhf Natalia Pessoa Noyma.eonardo de MagalhdkgsMarcela Aparecida Campos Neves Mirgnd:
Vera Llcia Moraes HuszaMiquel Lurling®

Universidade do $ado do Rio de Janeiro, Brazil
2Universidade Federal de Juiz de Fora, Brazil
SUniversidade Federal do Rio de Janeiro, Brazil
“Wageningen University & Research Centre, Netherlands
®*Netherlands Institute of Ecology, Netherlands

e-mail: manzi.uerj@gmail.co

Eutrophication often results in blooms of toxic cyanobacteria that hamper the use of lakes and reservoirs. Re
cyanobacteria from the water column using a combination of coagulant and ballast is a promising technique for m
We experimerally evaluated the efficacy of coagulants [polyaluminium chloride (PAC) and chitosan (made of
shells)], alone and combined with ballasts [lanthanum modified bentonite (LMB) or local red soil (LRS)] to remove
buoyant natural populationsfayanobacteria collected from three different waterbodies: a reservoir and a brackish «
lagoon with a bloom oMicrocystis,and a pond with alternating blooms dicrocystis(summer) andCylindrospermops
(autumn). Microcystisbloom from the reserair could be flocked and effectively precipitated using a combination o
dose (2mg/L) of PAC or chitosan with ballast (LMB or LRS). PAC was a very effective coagulant and pMicimtateti
bloom from the lagoon at low dosesXy Y3 ! f k[ O0d LYy O2yGNI}aidz OKAdGz2aly
cyanobacteria, even combined with ballast. Low dose of PAC (2mg/L), alone or combined with ballast, flocked and
precipitated blooms oMicrocystisand CyliR N2 & LISNY 2 LJAA & FTNRY (GKS LRYR® bS¢
down theCylindrospermopstdoom. The coagulartallast technique by itself already seems widely applicable. PAC
effective coagulant in all experiments, but chitosan ddih LISNF 2 N Ay &2YS &aaddz G4z
need to be considered to determine optimal combinations and dosages. Each lake is unique, and mitigating cyar
nuisance probably needs tailor made solutions.

0S5S2503
Biodegradationof cyanotoxins: the other face of the coin

Rehab EShehawy EShehawy
Yinstituto IMDEA Agua, Spain

e-mail: rehab@imdea.org

Mass development of toxic cyanobacteria in freshwater systems is of major concern in a changing world. In ragaex
microcystins (a group of potent cyanobacterial hepatotoxins frequently found in water bodies worldwide) are stru
stable and resistant against physical and chemical processes and biodegradation remains the most efficient natur
by which microcytins (MCs) are eliminated. The field of research into the biodegradation of MCs is expanding
however, there remain gaps in the research matrix caused by concentration of research efforts in limited direction:
us unable to anser important questions. Can we use biodegradation to combat HABs? To answer this ques
developed a serious of studies on population dynamics of biodegrading bacteria, their metabolic diversity anc
biodegradation pathways. These data anderthfrom literature will be discussed. We aim to redirect the attention o
scientific community towards biodegradation as a potential tool we have in hand to combat one of the serious conse
of HABs development and that is toxin production.
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02504
Cylindrospermopsis raciborskia harmful cyanobacterium that succeeds with less resources

Luis Aubriot, Fatima Martigarj Federica Hirs¢hAndrea Somma Sylvia Bonilfa
!Facultad de Ciencias, Universidad de la Republica, Uruguay
e-mail: lariot@fcien.edu.uy

The worldwide distribution, frequency and duration of cyanobacterial blooms are driven by eutrophication and
change. A particular case@ylindrospermopsis raciborskhiat succeeds under low and fluctuating dissolved nutdemnc
show negative trends of dominance on total phosphorus. This apparent antagonist response is poorly unders
investigated this phenomenon in a complementary approach: study of nutrient dynamics of a lake domina&
raciborskifLago Javieypy incubating lake samples with several nutrient pulse patterns, and by experimenté?Rjthilse
usingC. raciborskiiultures.C. raciborskiiominated the phytoplankton in the late stratification period, in which epilimr
phosphate and inorganicitrogen dropped below detection limits. The incubation of lake samples under three pho:
pulse patterns: single addition (1P), one pulse every ten minutes (10P), one pulse ever day (4P) and no additior
showed thatC. raciborskiandPlankbthrix agardhiidid not show differences in growth rates except tiGatraciborskirew
under no P additions. Growth rate Gf raciborskimcreased up to two times under 10P in comparison with 1P, 4P and ¢
(p<0.05). 1?P] uptake experiments showedat C. raciborskiiake up phosphate down to nanomolar levels (2 nripkinc
optimize the uptake rate to pulse patterns. The maximum growth rate of the species occurs at hundred times less p
than forP. agardhii The adaptable physiology Gf radorskiiat low phosphate levels helps to understand its emerge:

0S2505
Two strains and two responses @ylindrospermopsis raciborskinder concomitant acclimation
to temperature and phosphate concentrations

Elena Fukasawa Galvan&deuis Aubridt André Andrian Padial

lUniversidade Federal do Paran4, Brazil
2Facultad de Ciencias, Universidad de la Republica, Uruguay

e-mail: elenagalvanese@gmail.com

Cylindrospermopsis raciborsisiione of the most studied harmful algae. However, there isgmsensus about the factc
involved in the increase in frequency and intensity of blooms in temperate regions. The rising of global temperatt
main factor pointed out to favor this phenomenon; nonethel€ssaciborskitan optimize growth undeoiv and fluctuatin
phosphate concentrations. Is there different ecotypes or just enough species" plasticity? The concomitant acclir
temperature and phosphate levels is not known and may lead to more realistic scenarios. Our objective washie
performance of two strains o€. raciborskiisolated from different latitudes (UruguaVCC19 and Bra#iP1) unde
different temperatures (25°C and 32°C), acclimation state (acclimated and not) and two transitions from ph
sufficiency to deficiecy (7 mgPil to 0.31 mgP{l and 1mgFL to 0.31 mgP{l). Strains were cultured in BG11 med
without nitrogen and under constant light. According to preliminary analysis comparing growth rates (optical
750nm), we found differences between the stra in temperature treatment of 25°C and in both phosphate defici
treatments in 32°C. Differently than expected, acclimation to the new phosphorus concentration occurred a
temperature, and the previous temperature acclimation had a positivecefh this process. Moreover, the pattern of
MVCC19 curve was more explosive in relation to LP1. This probably reflects the different environmental conditi
strain was selected, reinforcing the existence of ecotypes with different ranges siopbyical plasticity.
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0S2506
Selective grazing by a tropical copepdddtodiaptomus ihering) facilitatesMicrocystis
dominance

Ewaldo Leitao Oliveira JuntpKemal Ali Gér Renata Fatima Panosso
lUniversidade Federal do Rio Grande do NorteziBra
e-mail: ewaldoj@gmail.com

Top-down control of cyanobacteria is a controversial topic due to conflicting reports of success and failure as well
towards studies in temperate climates. In the tropical lowland lakes of Brazil, calanoid dspeptheNotodiaptomu:
complex ceexist in high abundance with permanent blooms of toxic cyanobacteria, raising questions for grazer e
bloom dynamics. Accordingly, the relative role of copepod grazing vs. allelopathy on the competition bitigesrysti:
and another phytoplanktonGryptomonaswas evaluated in a series of laboratory experiments. First, the growth r
MicrocystigM) andCryptomonagC) in single (triplicates) and mixsgecies batch cultures across initial C: M ratios rat
from 0.2- 5.5 (n = 9) was compared across six days. In a second experiment, the relative growth of each phyt
(initial ratio = 6:1) in the presence (treatment, n=4) or absence (control, n=Mytofdiaptomusvas monitored in 1L bat:
cultures forsix days. Grazing rates and selectivity on each prey type was also calculated. The growthliatecybtisvas
unaffected by the presence or relative abundanceGof/ptomonas and vice versa, indicating insignificant allelope
effects. Compared taie no grazer controlfotodiaptomuseducedCryptomonasbundance and growth rate but had
effect onMicrocystisgrowth, resulting in a six fold decline in the C:M ratio. Copepods grazed selectivElymomona:
which was the likely mechanism fagilitng Microcystisin this setup. These results suggest that selective grazing cog
may facilitate cyanobacteria blooms by grazing on their eukaryotic phytoplankton competitors.

0S26- HB Ecology/Biology

Chair: Nina Lundholm

0S2601
Suffocating Phytofankton, Suffocating Waters Red Tides and Anoxia

Grant Colborne Pitch&rTrevor Auld Probyn

!Department Agriculture, Forestry and Fisheries, South Africa (zuid Afrika)
e-mail: GrantP@daff.gov.za

The dynamics of £epletion within blooms of exgaional biomass, in some cases referred to as red tides or harmfu
blooms (HABs), was investigated. The transition to bloom decay and anoxia was examined through determinat
based productivity and respiration rates. Changesjnddcentratians in relation to bloom metabolism were tracked by
response optical sensors following incubation of red tide waters in large volumealigkdark polycarbonate carboy
Concurrent measurements of nutrients and nutrient uptake rates served to askessole of nutrient stressors
community metabolism and bloom mortality. The estimates of community productivity and respiration are amc
highest values recorded. Nutrient concentrations were found to be low and were unlikely to meet the demé#érelblobrr
as dictated by the rates of nutrient uptake. Ratios of community respiration to gross production were particula
ranging from 0.6 0.73 and are considered to be a function of the inherently high cellular respiration rates of dinofieg
Nighttime community respiration was shown to be capable of removing as much as 17.34hitddn surface water:
These exceptional rates of.@tilization are likely in some cases to exceed the rate pfeplenishment via aiwater
exchange therebjeading overnight to conditions of anoxia. These conditions of nighttime anoxia and nutrient sta
are likely triggers of cell death and bloom mortality further fueling the microbial foodweb and consumptien of O
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0S2602
Effects of ocean acidifation onAlexandrium catenellatowards understanding physiological
response to seawater carbonate chemistry

Marius Nils MulleY, Jorge I. MardonésGustaaf M. Hallegraéff

lUniversidade de S&o Paulo, Brazil
2University of Tasmania, Australia

e-mail: mnmuller@usp.br

Anthropogenic induced ocean acidification is altering seawater carbonate speciation with important conseque
marine phytoplankton physiology. Exposure of the toxigenic dinoflageMeeandrium catenelléo variations inpCQ/pH
(pH ranging from 7.73 to 8.66), comparable to preseéay fluctuations and near future levels in Southern Chilean fj
revealed species specific optimum growth rates at pH ~8.1. FurtherrAomatenellaeduced cell size and enhanced ct
formation under lowpCQ/high pH conditions, suggesting a potential functional adaptation mechanism. DistaLM ¢
between carbonate system parameters (CBCQ@and H) and cellular rates (growth rate and DIC uptake) identified 4
as the key variable drivingé physiological response, suggesting the presence of a carbon concentrating mechanisr
These results are compared to tip€Q/pH response of other phytoplankton functional groups (e.g. coccolithoph
diatoms). Similarities and discrepancies argcdssed in the context of gaining a unified understanding of phytopla
response to changing carbonate chemistry. It is suggested that coastehtenellaChilean strains and other coas
phytoplankton species are highly adapted to spatiathporal pCQ/pH fluctuations in marine surface waters, becon
resilient winners from expected climate change effects.

0S2603

Effect of different taxonomic groups on the growth and paralytic toxin profiles in isolates of
Gymnodinium catenatunfrom the Pacific cast of Mexico

Leyberth Fernandelerrerd, Dulce Valeria Ramir&odriguez Miriam Guadalupe Zumaytdiguera, David Javier Lopes

Cortég, Francisco Eduardo Hernandez Sandovake Jesus Bustiuzman, Erick Julian Nufiezazque, Christine
JohannaBandSchmidt

YIPNCentro Interdisciplinario de Ciencias Marinas, Mexico
2Centro de Investigaciones Bioldgicas del Noroeste, S.C., Mexico

e-mail: leypiero@hotmail.com

The main goal of this work was to investigate the effect of cells andiltate s of different taxonomic groups on the grov
and toxicity ofGymnodinium catenatunisolates We selected isolates from the Mexican Pacific coast: a raphido
(Chattonella marinavar.marina), a dinoflagellate@ochlodinium polykrikoidgsand a bacteal community isolated frons
catenatum All strains were cultivated in GSe media and maintained at 24°C, salinity 34, and light.dark cycle 12:1Z
were taken daily for cell counts and microscopic observations. Both negative and positive effeetehserved inG
catenatum In presence o€. marinacells, growth inhibition of5. catenatumwas higher and occurred in a shorter ti
when there was cell contact. Mortality @. catenatumalso occurred without direct cell contact, indicating that t
metabolites are liberated to the culture mediu@ochlodiniuntaused mortality irG. catenatunin a longer time span. T
growth response ofs. catenatuntowards the bacterial community was isolate specific, however the toxic content p
always decresed and changes in the toxin profile were observed. In all cases changes in cell morph@oggatehatur
occurred in the presence of cells and filtrates of the different organisms tested, such as loss of flagella, swellingnt
nucleus, rupture o€ell membrane, and cell lysis. In some cases induction of temporary cysts was observed. Resul
that biotic factors affect the growth o6. catenatumand cause changes in its life history, providing new insights «
interactions betweerG. catmatumand other species.
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0S2604
Experimental effects of changing photoperiod on the physiology and toxicityPséudenitzschia

Amandine Caruart&, Fabienne Hen#é Virginie Raimbatdt Nour Ayach& Korian Lhaute Vona Mélédet, Véronique
Martin-J2zéquet, Zouher AmAl

!Laboratoire Phycotoxines, France
?Ifremer, France

SUniversité de Nantes, France
“Université de la Rochelle, France

e-mail: Amandine.Caruana@ifremer.fr

The cosmopolitan diatorRseudenitzschiarepresents a global threat for abood contamination and human disease du
the domoic acid production by toxic species. They are responsible for frequent shellfish harvesting closures with
heavy economic impacts. Over the French co&@sdsudenitzschiaspecies form plurianral blooms during the lighgvolving
seasons of spring and autumn. One major question is how the photoperiod variation may affect the physiology of
non-toxic species ofPseudenitzschia Therefore, we assessed in batch cultures, how decreasinmooeasing th
photoperiod may influence the photosynthetic activity, pigments, primary metabolites and toxin production in thé&
australisand the nontoxic P. delicatissim&ells. We observed similar physiological responses to photoperiod char
both species suggesting that toxicity may not strongly interfere with the metabolic respor3eanistralis Surprisingl)
increasing photoperiod leads to an earlier population decline whilst reducing photoperiod leads to a new growth pt
both gecies, the population decline is characterised by a decrease of photosynthetic activity, Chla degradation, tt
of photoprotective xanthophylls, the accumulation of carbohydrates andPfaustralis,an increase in toxin production.
contrast, educing photoperiod leads to restarting cell division, maintaining the pool of Chla, weakly syntt
carbohydrates and foP.australis,limiting toxin production. Hence?seudenitzschiacells seem to adapt their metabc
FOGAGAGE O0R268RKAFIINE IadeLI2NEAYI INRSGK odzi y20 G2EA
continuously byP.australis,following an antagonist pattern to cell growth.
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Chair: Silvia Mattos Nascimento

0S2701
Developingtreatment protocols for endangered sea turtles exposed to brevetoxin during harn
algal blooms

Courtney CocilovaGregory BossditLeanne FlewellifgCatherine Walsh Sarah Miltok

Florida Atlantic University, United States

2Georgia Aquarium, Uted States

SFlorida Fish and Wildlife Conservation Commission, United States
“Mote Marine Laboratory, United States

e-mail: ccocilov@fau.edu

The dinoflagellatd&karenia breviss one organism responsible for harmful algal blooms (HABS) that sevepagtimarine
life. K. brevigroduces brevetoxins (PbTx) which bind to voltagéed sodium channels (VGSCs), affecting cell perme
leading to cell death. Brevetoxicosis is difficult to treat in sea turtles as the physiological impacts have nové&stigsite
and the magnitude and duration of brevetoxin exposure are generally unknown. Due to sea turtles threater
endangered status, experimental exposures cannot be performed to determine the fate of3HbTissues, making
difficult to desgn appropriate treatments. We used the freshwater turfleachemys scriptags a model for brevetox
exposure. Turtles were exposed either orally or intratracheally to Bbiind tissues were collected for ELISA to invest
PbTx3 uptake and distribubn, route of excretion, and rates of clearance ik postexposure) and preserved i
histopathology. PbTF8 was widely distributed in all tissues and fluids following both intratracheal and oral exposur
was largely cleared from the system witt@ hours. PbT8 moved into the bile and feces over 48h post exposure indic
that this is the main route of excretion. While exposed animals showed clear clinical symptoms of toxicity, there
evident tissue pathology. Turtle neurons are surpgdy resistant to PbTg; while cell viability decreased in a d
dependent manner. We are currently testing treatment strategies that can be implemented to reduce the numbe
turtle deaths from PbT8 exposure, including those aimed at reducing medagical symptoms and increasing tc
clearance rates.
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0S2702
Largest baleen whale mass mortality during strong El Nifio event is likely related to harmful t
algal bloom

David CasslisVerena HaussermafnCarolina Simofsutsteirf, Michael Bedingin®, Carlos OlavarfaAndrew Dal&
Maria Jose Pere&lvare?, Gunther Fosterra Fanny Horwitz

lUniversidad Santo Tomas Santiago de Chile, Chile
2Pontificia Universidad Catdlica de Valparaiso, Chile
3Consejo de Monumentos Nacionales, Chile
4ScottishAssociation for Marine Science, United Kingdom
Centro de Investigacion Eutropia, Chile

%Universidad de Chile, Chile

e-mail: davidcassis@gmail.com

While large mass mortality events (MMES) ar&l known fortoothed whales, theyhave bea rare in baleen whales due
their less gregarious behaviour. Although the cause for most mortalities was never conclusively reveale
baleenmortality events werdinked tobio-oceanographic conditions such as harmful algal blooms (HhkBs)uthen Chile
HABs can be triggered lblye atmospheric phenomenon EIl Nifwhich isincreasing in frequency and magnitude due
climate change. In March 2015, the by far largest ever reported baleen whale mass mortality took place in a sm
southern @ile. Here we show that the synchronous death of the at least 305 primarily sei whales can be attributed
during the ongoing strong El Nifio. Although considered an oceanic species, the sei whales were killed whiledaett
the shore inpreviously unknowrarge aggregations. Older remains of whales in the same area indicate that MME
occurred more than once in recent yeaksirge HABs and reports from marine mammal MMEs along the seaghPacifi
coast may indicate similar processes ottbhemispheres. Increasing MMEs through HABs may become a serious «
for conservation of endangered whale species.

0S2703
Paralytic shellfish toxins cause seabirds and marine mammals massive mortalities in the Up
Gulf of California

Ernesto Galie-Mendozd, Jennifer Meding David Rivds Mary Carmen RufizJose Jesus Bustieuzman, Erick Julian
NufiezVazque?, Andrew Turnef, Frances M.D. Gullahd

1Centro de Investigacion Cientifica y de Educacién Superior de Ensenada, Mexico
2Universidad Atonoma de Baja California, Mexico

3Centro de Investigaciones Bioldgicas del Noroeste, S.C., Mexico

4Centre for Environment, Fisheries and Aquaculture Science, United Kingdom
5The Marine Mammal Center, United States

e-mail: ergarcia@cicesmx

Paralytic shellfish toxins (PSTx) is a potent group of neurotoxins produced by a diverse groups of algae and cial
This group of toxins causes the Paralytic Shellfish Intoxication (PSP) in humans. The presence of PST in the en
associated to harmful algal blooms (HABS) of species producing these type of toxins. During January of 2015 we
that over 11,000 seabirds and 180 marine mammals died in the Upper Gulf of California (Mexico) region. The dea
than 180 marinemammals, mainly dolphins, was registered again in March. A harmful algae bloom (HAB
dinoflagellateGymnodimium catanaturwas detected during the period of the da#fs. Paralytic shellfish toxins (PSTs) \
detected in phytoplankton samples anihgs of intoxication were observed in birds. PSTs toxins were detected in di
organs, in the gut content, urine and feces of dead birds and dolphins. These results represent the first conclusive
that massive death of seabirds and marine maatsrwere caused by a HAB producing PSTs. HABs seems to be r
phenomena in the Upper Gulf of California and might have important ecological and economic impacts in the re
Upper Gulf of California is a unique ecosystem with emblematic endsgpeiies

83



The 17th International 09-14 October
Conference on Harmful Algae Florianépolis
Brazil 2016 Santa Catarina | Brazil

0S2704
Changes in phytoplankton community before fish mortality can indicate the event in a tropice
lagoon.

Caio Graco Rodrigues RbAailsinéia da Silva Corfesiselle Silva CostdPatricia Domingds

!Universidade do Estado do Rio ##neiro, Brazil
e-mail: caiograco_gpi@hotmail.com

The Rodrigo de Freitas Lagoon (area 2.2km2, mean depth 3.0 m) supports a long period of water residence (abov
and is located in a high population density area in the city of Rio de Janetau&® of this has received domestic we
becoming eutrophic. Weekly collections during ten years (Feb 2000 to Dec 2010) were carried out at four sampling
The accumulation of nutrients in this system has contributed to the occurrence of HABsgialy cyanobacter
cryptophyceans and dinoflagellates and periodic fish mortality are registered. The phytoplankton community ani
variables are discussed with emphasis on the role of blooms for the occurrence of fish mortality events.aRkidgopha:
almost always dominated by Cyanobacteria. Changes in the phytoplankton community structure were detected pr
fish mortality events and revealed two standards responses. We can associate the dominance of Synechocys
(cyanobaagria) or Prorocentrum cordatum (exinimum) previously to these events. Linear models were traced and
configuration of salinity, dissolved oxygen, total phosphorous and temperature associated to the fish kill events (k
The bioenv analysisevealed that rainfall, total phosphorus, dissolved oxygen were great descriptors for phytopl
biomass (Spearman = 0.1). This work aims at contributing to the understanding of the environmental factors regu
dominance of phytoplankton speciasd at identifying how the changes in the structure of this community were asso
with fish mortality.

0S28 HA Ecology

Chair: Anna Godhe

0S2801
Winter chilling induces synchronous spring germination Aexandrium fundyenseysts in the
Nauset Mash System

Alexis Fischéf, Michael L Brosnah&nDonald M Anderscn

Massachusetts Institute of Technology, United States
2Woods Hole Oceanographic Institution, United States

e-mail: afischer@whoi.edu

The Nauset Marsh System on Cape Cod (USAgbaisentAlexandrium fundyendalooms that have caused nearly anr
shellfishing closures due to paralytic shellfish poisoning. These toxic blooms are seasonal, a result of life cycles
between benthic cysts and pelagic swimming cells. Regailay endogenous and exogenous factors, cyst germin
occurs precisely when environmental conditions become favorable for bloom formation. However, the regulatiol
timing is not fully understood, especially under the highly seasonal temperaagiene of Nauset-2-28°C). Here, w
present the findings of two experiments 1) to determine how cysts respond to the severity of winter, and 2) to dc
the natural germination rhythm, and derive a simple model of germination. Much like terrestridlggeds A. fundyens
cysts in Nauset have a winter chilling requirement, meaning they can keep track of accumulated chilling and mu
minimum threshold to germinate in the spring. This is significant ecologically because it would prevent pe
germination during short spells of elevated temperature until after winter has passed. Prior to attaining this
requirement, cysts express varying levels of dormancy, demonstrated by their inability to germinate despite f:
environmental caditions. Finally, the distinct temperature regimes of our study years (201%) demonstrates that
guantifiable amount of chilling synchronizes the cyst seedbed to a common germination rhythm specific to that y
conceptual model, rooted in hddultural science and formulated for the Nauset system, can be used to predi
phenology ofA. fundyenseyst germination in other habitats.
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052802
Heterogeneous distribution in sediments and dispersal in watersAdéxandrium minutumin a
semienclosed coastal ecosystem

Raffaele Sianfp Khadidja Zeyneb Klouch Florian CaradécMartin Plug, Tania HérnandeEarifia? Lucia Pineau
Guillot, Annie Chapelfe Sophie Schmitf Julien Quéré Laure Guillots

IIFREMER, France
2Sorbonne Université$JPMC Univ. Paris 6, CNRS, France

e-mail: raffaele.siano@ifremer.fr

In the frame of researches aimed at using genetic methods to evaluate harmful species distribution and impact in tt
ecosystems, we amplified by real time PCR a portion of i I'lDNA oAlexandrium minuturfrom DNA extracts
superficial (23 cm) sediments of 30 subtidal and intertidal stations of the Bay of Brest (Brittany, France), during 2
2015 wintertime.Alexandrium minutuntDNA amplifications and cell germinat®nvere obtained for sediments of
sampled stations, demonstrating that the whole bay is presently contaminated by the toxic species. Coherent es
of ITS1 rDNA copy numbers were obtained for the two sampling cruises, supporting the hypothegigasfaccumulatio
of genetic material of the toxic species in the scethstern, more confined embayments of the study area, where-
muddy sediments are also more abundant. Higher ITS1rDNA copy numbers were detected in sediments of art
bloomsare seasonally detected since 2012. This result suggests that specific genetic material estimations in ¢
sediments of the bay may be a proxy of cyst bank.ahinutum The simulation of particle trajectory analyses by mea
a lagrangian physal model showed that blooms occurring in the seatistern part of the bay are disconnected from th
of north-eastern zone. The heterogeneous distributiormoiminutuminferred both from water and sediments in the Ba;
Brest suggests the existencé potential barriers for dispersal foA. minutumand encourages finer analyses at
population level for this species within sepriclosed coastal ecosystems.

0S2804
Autecology of Alexandrium pacificum in the Marlborough Sounds, New Zealand

Lincoln MacKenzig Kirsty Smith Ben Knight Laura BiessyJanet Adamsdn

1Cawthron Institute, New Zealand
e-mail: lincoln.macKenzie@cawthron.org.nz

Since a major bloom was first detected in 2011, detailed observations on the progression of seasonatgnt
Alexandrium pacificunblooms in Queen Charlotte Sound (QCS) have been ni2a has beenollected on physici
nutrient chemistry and biological factors that influence the timing, magnitude, duration and distribution of the blool
year to yea. Molecular tools (QPCR) have been employed to thagkacificuncyst distributions in sediments, cell numb
(using rRNA and STX genes) in the water column and successional changes (dinoflagellates vs diatoms) in tl
community. Numerical moeling has assisted in the prediction of bloom disperddie acquisition of real time sitL
dataon water column stratification and weather conditions has enabled weekly bulletins to be issued on the likely :
bloom progression.The duration andntensity of blooms is profoundly affected by physical water column dynamic
biological factors (e.g. intespecific competition and allelopathy) also play important roles.
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0S2901
www.HABrepats.org: harmful algal monitoring and early warning in Scottish waters

Keith Davidsoh Callum Whytg Dmitry Aleynik Steve Gontarek Peter Mille?, Andrey Kurekify Sarah SwanMarie
Portert, Jamie Shutlér Andrew Dalé

1Scottish Association fdvlarine Science, United Kingdom
2Plymouth Marine Laboratory, United Kingdom
3University of Exeter, United Kingdom

e-mail: kda@sams.ac.uk

An extensive programme of regulatory monitoring of harmful algaetaoidxins occurs in Scottish waters. This progran
has been generally successful in safeguarding human health. However it is not designed to provide the earl
required by government and aquaculture to minimise business risk and allow sustaileaklepment of both shellfish a
finfish industries. We have therefore developed a web based system (www.HABreports.org) that provides a Scot
summary of current HAB and biotoxin conditions, with more detailed weekly early warning bulletirsefanportan
aquaculture area of the Shetland Islands. Many HAB events in Scottish waters are advective in\Watstall therefor
discuss an owgoing multidisciplinary study that is investigating the role of oceanographic currents in transportingre
HABSs to the coastal zone. The subsequent use of combined remote sensing and mathematical modelling of these
provide enhanced HAB early warning within the HABreports system.

0S2902
Development of a Harmful Algal Bloom forecast system foastal California

Clarissa Ruth AndersoRaphael M KudelaDavid M Anderson, Fred L Bahr, Yi Chao, Dale H Robinson, Richard P ¢

tUniversity of California Santa Cruz, United States
e-mail: clrander@ucsc.edu

Our NASA and NOAAnded projects ® develop an operational HAB forecasting system in coastal California builds ¢
of proof-of-concept studies in various hot spots off the U.S. West Coast. Here, we describe development of an a
system to predict the spatial likelihood Bsewo-nitzschiablooms and dangerous levels of domoic acid (DA) using a
of numerical models, ecological forecast models of target phytoplankton species, arillaghsatellite ocean col
imagery. Daily predictions that merge reconstructed satellgl§ from Data Interpolating Empirical Orthogonal Funci
(DINEOF) with physical fields from Regional Ocean Model System (ROMS) are run routinely at the Central an
California Ocean Observing System (CeNCOOS) and posted on their public Wédsite. now moving this applicati
system to a NOAA supercomputer at the University of Wisconsin (S4) for demonstration in an operational enviror
2018, the system will operate from NOAA"s National Centers for Coastal Ocean Science and Natitrel S¢evice ar
will be incorporated into NOAA'gperational HAB forecasting system and Bulletin. The first two years of the project ¢
G2 2F GKS tI NBSald R2Y2A0 I OAR S@Syda 2y NBO2 NR Matian
including unprecedented Dungeness crab closures. Pier sampling and historical stranding data are compared with
and marine mammals appear to be good sentinels of the offshore onset of a DA event at large spatial scales
(hindcas} predictions appear to provide an accurate assessment of risk levels to fisheries over longer time scales.
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0S2903
New tools for citizen scientists to enhand€arenia brevignonitoring

Tracy Ann FanataBarb Kirkpatrick Richard Wayne LitakeRichad P Stumpf Robert D. Curriér Michelle Tomlinsoh
Andy Reich

Mote Marine Laboratory, United States

2Gulf Coast Ocean Observation System, United States

3National Oceanic and Atmospheric Administration, United States
“Florida Department of Health, litad States

e-mail: tfanara@mote.org

Neurotoxins fronmKarenia brevielooms threaten aquatic and human healti/hen toxic aerosols are present, respiral
irritation, or respiratory illness in people with chronic respiratory disease, can ensuefimgsul negative beac
experiences. Informing the public of beach conditions is an effective strategy to protect beachgoers by encouragin
beaches not experiencing effect§hree modern approaches to information dissemination were developéali S Q &
Conditions Reporting System (BCRS) is a website and phone application that displays bloom effects from 33
beaches.The BCRS, originally created in 2006, has undergone a recent and successful redevelopment reflecting th
of the community through public survey. To compliment BCRS, a Citizen Science smartphone application will b
September, 2016 providing gdocated realtime effect data to improve outreach efforts and spark public intere:
environmental scienceThe third outreach tool introduces great advancements in citizen science technology,-imge
guantitative data provided by citizens is used in a respiratory irritation forecasting model being developed th
National Aeronautics and Space Admirdtibn (NASA) ROSES funded project involving National Oceanic & Atmc
Administration, Gulf of Mexico Coastal Ocean Observing System, and Mote Marine Labok&toenp. released, th
technology will allow citizen scientists to use a smartphone miops@pplication to calculate cell concentrations fro
water sample to be used in a prediction model available to the puflllis overall effort is a culmination of scier
technology, community, and education to produce effective tools to protect huhealth from the effects dfarenia brev
aerosols.

0S2904
Official Harmful Algae Bloom monitoring and biotoxin surveillance in shellfish in Brazil

Eduardo de Azevedo Pedrosa Cuninarina Karina de Veiga Cabral Delphjftedro Henrique Silva Olive

Ministério da Agricultura, Pecuaria e Abastecimento, Brazil
e-mail: edu.cunh@gmail.com

The Brazilian Federal Government has awaken to the need for setting a legal framework for the sector regardi
issues as part of a strategy for incremsmollusc production and competitiveness. Concerning the official control of re
and contaminants in shellfish stocks, it was established in 2012 the National Program for Monitoring Harmful Algae
(HAB) and Surveillance of Biotoxins in Bevdollusc- NP. The NP established minimum requirements for ensurin
safety and quality of bivalve molluscs and defined criteria for the monitoring and enforcement of compliance wi
requirements. To assess parameters that will indicate whethgnoduction area can be harvested or not, monitoring
control of water quality, microorganisms and biotoxin are in place. Post harvesting procedures including trans
industry mitigation processes have also been included in the NP. In orderoipanate a more comprehensive systen
bivalve production in full compliance with international standards for food safety and disease free declaration, Bra
improve sampling methods and risk based surveillance approaches, to develop moretefficiedetection alerts, increa
the scope of biotoxins and microbiology testing, invest in HAB research and improve aquaculture sector awai
aguatic animal health issue. Other major constraints on implementing public health policies in madidsctigms in Braz
are: environmental permits, access to credit, limited knowledge on aquatic animal health by the veterinary serv
private sector, traceability of aquatic animal products, communication between competent authorities and zo
pathogens of concern for international.
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0S2905
International effort drives progress in risk assessment and management of ciguatera

Marie-Yasmine Dechraoui BottéirClémence Mahana iti G&ttRachel ClausihgMa Llorina RafiadaPatricia Testér
Henik Enevoldsen Mireille Chinaih

linternational Atomic Energy Agency, Monaco

?Institut Louis Malardé, French Polynesia

SPhilippine Nuclear Research InstitutBepartment of Science and Technology, Philippines
“NOAA National Ocean Service, United States

°|OC Science and Communication Centre on Harmful Algae, Denmark

e-mail: my.bottein@iaea.org

Ciguatera has been an ongoing threat in many countries throughout tropical and subtropical regions, particularly
island developing states heavily dgmlent on fish for protein. With the development of tourism and global seafood t
the risk of ciguatera has expanded to countries outside naturally affected areas, having consequences for c
countries in Europe and North America. Through techiriooperation and research and development programs supp
by international organisations such as the IAEA, efforts are being made to better define and address the ga
assessment and needs for effective ciguatera management. For exampleglhiexhnical cooperation, scientists from
countries received training in benthic HABs collection and identification, and 16 countries developed capacity fol
toxin analysis using the radioligand receptor binding assay (RBA), which is now i@h AGAC method for saxito:
determination. Practical guidelines are also being developed through this collaborative effort. These include surve
ciguatera cases, monitoring of toxic fish and benthic HABs and determination of associated aigu@@ds). This w
reports progress on i) the initiation of a pilot counspecific ciguatera survey, ii) the development of egacific fis|
sampling strategies for risk assessment, and iii) the performance (sensitivity, precision and robusttressadibligan
receptor binding assay for CTX detection and quantification in fish.
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0S3001
The combination of physical, chemical and biological factors shapitexandrium ostenfeldii
blooms

Karen BrandenbufgLisette de Senerpont DomjsSylke Wohlraty Uwe Johf Bernd Krock Ellen van Dotk Dedmer
Bareld Van de Waal

INetherlands Institute of Ecology, Netherlands
2Alfred-Wegenerinstitute, Germany

e-mail: k.brandenbur@nioo.knaw.nl

Harmful algal blooms (HABs) are becoming an increasing global threat. HAB dynamics are determined by a comple
of abiotic and biotic factors, and their emergence has often been linked to eutrophication and more recently to
change. The dinoflagellatélexandriumis globally among the most widespread HAB genera. Since 2012, n
Alexandrium ostenfeldblooms (up to 15,000 cells mLhave recurred annually in a creek located in the southwest ¢
Netherlands, an area @nacterized by intense aquaculture. We investigated how physical, chemical and biologica
influencedA. ostenfeldibloom dynamics over three consecutive years (20035). Overall, we found a decrease in
magnitude of the bloom over the yearkdt could largely be linked to decreasing weather stability during summer.
specifically, high fluctuations in temperature, wind speed, precipitation and salinity corresponded to a delagteinfeld
bloom with reduced population densities. With&@ach year, highest bloom densities generally corresponded to Ioy
ratios and low grazer densities. Concentrations of paralytic shellfish poisoning toxins, spirolides and gymnodimin
followed A. ostenfeldipopulation densities, reaching valuefup to 48, 5 and 900 ug'Lrespectively, exceeding guidelil
from the European Food Safety Authority. Together, our results demonstrate an important role not only of |
availability and grazing, but particularly of the physical environment emthgnitude and duration @&. ostenfeldiblooms
As climate change involves shifts in physical factors promoting water column stability, our results warn for enhanc
development in future coastal waters.

0S3002
An unusual bloom oDinophysis acw in Scottish coastal waters linked to a change in diarrheti
shellfish toxin profiles

Sarah Catherine SwirAndrew Turne, Ruth Flora PatersénEileen BresndnKeith Davidson

1Scottish Association for Marine Science, United Kingdom
2Centre for Environment, Fisheries and Aquaculture Science, United Kingdom
3Marine Scotland Science, United Kingdom

e-mail: sarah.swan@sams.ac.uk

The potentially harmful genuBinophysisis frequently detected in Scash coastal waters, as part of the regulat
monitoring programme for toxuproducing phytoplankton in shellfish harvesting areas. The accumulation of dia
shellfish toxins is a major problem for the industry, with extensive closures in some liagvastas lasting for seve
months. Cells belonging to tHeinophysis acuminatapecies complex tend to dominate within the Dinophysiaceae fi
around the Scottish coast. However, in 2015 a blooiobphysis acutaas observed around soutlvest Scotnd in late
summer, reaching a maximum density of 2840 cells/L in the Sound of Bute in September. A shift in toxin profiles \
in common mussels, with a decrease in okadaic acid and an increase in dinophy@igioXi®) during this period. Tt
presence of DT-Z in shellfish has implications for the accuracy of results obtained by harvesters using comrr
produced field kits to carry out end product testing, as some are known to have poorer reactivity with DTX
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0S3004
A decade of study oftte neurotoxicAlexandrium pacificundeveloping in Mediterranean (Thau
lagoon): What are the driving factors of its dynamic ?

Mohamed Laabit Estelle MasserétPhilippe CecchiEric Abadie Daniel GrzebykBenjamin GenovesiCecile Jauzein
Andre \aguert, Annie PastoureaddYves Collds

Montpellier University, Center of Marine Biodiversity, Exploitation and Conservation MARBEC, CNRS, IFREMER
34095 Montpellier 5, France, France

e-mail: mohamed.laabir@umontpellier.fr

Since 1998, recuent toxic blooms of the dinoflagellatélexandrium pacificumoccur regularly in Thau lago
(Mediterranean, France) during spring and autumn. Vegetative cells intoxicate shellfish (oysters and mussels) p
threatening economic activities. The hytheses put forward to explain such developments are related to favo
conditions for cyst germination, and later for vegetative cell diviskarpacificuncyst germination is controlled mainly
temperature, irradiance and the hydrodynamics resultingyst resuspension. Under favorable environmental condit
cysts ofA. pacificuntan germinate and inoculate the water column. Vegetative growth of this dinoflagellate mainly d
on temperature, irradiance, nutrient availability and biologicaknattions. Interestingly, the apparition 8f pacificunin
Thau coincided with the oligotrophication of this area. In situ survey suggests that sea surface temperatures and
patterns appear to influence greatly the bloom occurrences. Considenmdpiblogical control oA. pacificumwe discus
here the inhibitory effect of allelochemicals (phenolic acids) producetbisieraspecies on the growth of this dinoflagell
and potentially on the bloom development. Finally, we highlight the intragigegriability in the growth and toxin conte
which determine the success of blooms and toxicity level in shellfish during blooms.

0OS3005
Interplay of biotic and abiotic factors affecting interannual HAB dynamics in an heavily impac
tropical coastallagoon

Catharina Alvesle-Souza, Tatiane da Silva Benevidekaure Guillot®, Mariangela Menezés

IMuseu Nacional/Universidade Federal do Rio de Janeiro, Brazil
2Sorbonne Universités, UPMC Univ. Paris 6, CNRS, France
3Station Biologique de Roscoffiance

e-mail: cathsouza@gmail.com

HAB dynamics were followed twice a week from December 2012 to June 2016 in Rodrigo de Freitas Lagoon (RF
impacted urban system located in Rio de Janeiro city (Brazil). During this period, several b@ei63dells %) of potentia
harmful species were observed, sometimes associated to massive fish kills. Main HAB species belonged to cye
(Synechocystisf. aquatilig, dinoflagellatesl{evanderina fissaProrocentrum cordatumHeterocapsa pygaea), diatom:
(Chaetocerosspp.), raphidophytes Qhattonella subsal3aand haptophytes Ghrysochromulinaspp., Prymnesiumcf.
parvur). Although biotic factors were not capable of preventing bloom initiation, grazing by ciliates and rotifers as
parasitim by cercozoa were at times responsible for their demise. Also, fish kills were observed to affect the strt
trophic microbial webs with consequent changes in the phytoplankton composition. At thetgherscale (twice a weel
wavelet analyse pointed out ammonia load as the main factor favoring bloom formation, while the selection
dominant species depended on the N:P and N:Si rates. NMDS analysis (coupled with envfit function) indic
temperature, salinity and water transpareneesre the main variables affecting phytoplankton species compaosition ¢
seasonal and interannual scales, the last two variables being directly affected by managesasntesn the lagoon (suc
as dredging and opening/closure of floodgates). Our tesntlicate that the relative importance o factors affecting blc
dynamics in urban coastal lagoons changes according to the temporal scale considered and the interaction of eutrc
and other anthropic influences acting simultaneously in theseesyst
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ITO101
Using gliders to study harmful phytoplankton

Beatrix Siemering Keith Davidsoh Mark Inalt, Eileen Bresn&nBrian Stewatt

1Scottish Association for Marine Sciept/nited Kingdom
’Marine Scotland Science, United Kingdom
SAgriFodd and Bioscience Institute, United Kingdom

e-mail: beatrix.siemering@sams.ac.uk

Glider deployments offer a new and exciting methodoltaggtudy spatial and temporal variability and transport of harr
phytoplankton in shelf sea environments. Gliders are buoyancy driven autonomous underwater vehicles that ca
depths between the surface and 1000m making continuous measurementsaofea of seawater properties such as salii
temperature and chlorophyll. In summer 2015 physical and biological data were collected from the Malin shelf to
2F GKS 'Y dzaAy3a GKS {!a{ 3IfARSNI W liderkowdrds bidEndof high chfbioph
Additional data on taxonomy was collected during a 2 week cruise in July 2015 on board the research vessel Cor
densities of the potentially harmfuPhaeocystisand Pseudenitzschiawere found around hydroghamic features wit
unique physical parameters such as the shelf break and salinity fronts. Data was further used for modelling the
origin and path of advection of high density blooms, using a simple biological individual based model comtbiribd
hydrodynamic model POLCOMS.
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ITO102
Development of gPCR methods for assessment of cell density and PST product#dexaindrium
ostenfeldii

Henna SavelaKirsi Harjg Lisa Spodf Elin Lindehoff®, Jussi Meriluoty) Markus Vehniainen AnkeKremp

tUniversity of Turku / Turun yliopisto, Finland

2University of Helsinki / Helsingin yliopisto, Finland

3Abo Akademi University, Finland

4Linnaeus University / Linnéuniversitetet (Vaxjo + Kalmar Universities), Sweden
SFinnish Environment Institut&inland

e-mail: henna.savela@utu.fi

A number of highly toxic metabolites are produced by species of marine dinoflagellates. These compounds in
neurotoxic paralytic shellfish toxins (PSTs). One of thepR&ilicing dinoflagellate specie8lexandrium ostenfeldji has
lately undergone expansion in the brackish water Baltic Sea. In response to the increased need for monitoring eff
methods were developed to assessostenfeldicell densities and genetic capability of PST biosynthegsis.gPCR metho
were developed: ai\. ostenfeldiirspecific assay for the large ribosomal subunit (LSU) coding gene, and an assay
the PST biosynthesis geseA4 Cell densities, LSU asxtAdcopy numbers were determined from bloom samplesaxittc
at Fogle, Aland Islands, Finland (northern Baltic Proper). PST variants were identified and quantified usidoHRIod-
MS/MS. For comparison, genomsgtA4 copy numbers were determined for culturedl. ostenfeldiistrains.A positive
correlation was found betweenA. ostenfeldiibloom cell densities and combined STX, GTX2 and GTX3 concer
O{ LISENNYIFYyQa NK2T nddo I LI n dexAdsbpynumidrsiwasiolsgived iy cultui@ddstenfsig
(sxtA4 3-11 copies/cell, LS120104730 copies/cell). The total copy numbersstAdwas found to positively correlate wi
[{! O2L® VydzYoSNE Ay (GKS Sy@ANRBYYSyllft ab YL}i Sa o6 {sks
gene. Given the strong positive corretatibetweenA. ostenfeldicell densities and measured PST concentrations, the
methods presented here have high potential to be used as tools for the estimation of bloom PST production in m
programs.

ITO103
Transcriptional and postranslational regulation of novel nitrate reductase enzymes in
Chattonella subsalsa

Yanfei Wany Kathryn J. Coyhe
tUniversity of Delaware, United States
e-mail: yfwang@udel.edu

Chattonella subsalsia a toxic alga that has been associated with massivekilishvorldwide and may be stimulated b
input. When nitrate is used as a nitrogen source, nitrate reductase (NR) catalyzes the first enzymatic and-kfsibimg
step in nitrate assimilation. NR is composed of five functional domains and two fEggms that are conserved acr
plant and algal species. In plants, NR activity is regulated by reversible phosphorylation and the subsequent bine
3-3 proteins at a conserved Ser within the hinge 1 region. Howeves;:3a Binding motifs have ndteen identified in alg;
NRs. Research in our laboratory shows fBasubsalspossesses two novel nitrate reductase enzymes,-RIRRAbN (NR2
which incorporates a 2/2 hemoglobin domain within its hinge 2 region, and a second nitrate reductase, eesNR4
which lacks a cytochrome Hiinding domain, but has a putative binding motif for3-48 proteins in the hingel region. T
is the first report of a 148-3 binding motif in algal NR. Here, we measured expression and activity ofQ\Rubsalsin
response to light, nitrogen source, and temperature. Results indicate that NR2 and NR3 expression were regulat:
and nitrogen source, while NR2 is also regulated by temperature. At thetqaostlational level, we provide evidence t|
NR activiy was regulated by nitrogen source and temperature through reversible phosphorylation and putative bir
14-3-3 binding, while activity of NR by light was through other regulatory mechanisms.
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ITO104
The application of rapid LC methods to streamliieK S NR dzi Ay S Y2y A G2 NA

UK waters.
Robert George HatfietdKarl James Dejmndrew Turner

ICentre for Environment, Fisheries and Aquaculture Science, United Kingdom
e-mail: robert.hatfield@cefas.co.uk

Analygd & 2F t I NI fa@8iGA0 {KStfFTAAK ¢C2EAY& o0t{¢Q&a0 F2NJ GKS
Scotland and Wales is performed by the pre column oxidation #iRDCassay AOAC 2005.06, commonly known ¢
G F 6 NBy OS &@ iheknfalR petreieq drawbacks of the Lawrence method is the long analysis time. The
method utilises a 15 minute gradient and requires up to four analyses of oxidized toxins to provide a fully quantitalti
for each shellfish sample. THisne constraint gave strong incentive to streamline this well proven assay. A sin
validation utilising fuseatore column technology, which allows regular chromatographic pressure while providing sig
analytical performance improvements, wasdertaken. These include a halving of analysis time, increasing sensitiv
reducing mobile phase consumption. Applying these changes to the routine monitoring programme has allowed
release of results and reduced the number of instrumentpuieed to deliver the programme. This was achieved wit|
having to invest in new analytical hardware or increases in consumable costs. Furthermore, savings were made t
mobile phase consumption and subsequent disposal costs. Ongoing work hatesegplication of UltreHigh, Pressur
Liquid Chromatography (UPLC) technology which can provide shorter run times. However, with higher costs ar
relative gains do the drawbacks outweigh the benefits?

ITO105
Isotopic variances filtering for seeningPrymnesium parvunextracts for ichthyotoxic
metabolites using high resolution mass spectrometry

Aaron John Christian AnderseRer Juel HansérKevin JargensénThomas Ostenfeld LarskeiKristian Fog Nielsén

Technical University of Denmaranmarks Tekniske Universitet, Denmark
2University of Copenhagen / Kagbenhavns Universitet, Denmark

e-mail: ajca@food.dtu.dk

Analysis of crude extracts of microalgae by ulirgh performance liquid chromatography (UHPLC) coupled to
resolution mass spectrometry (HRMS) often produces very complex data and identification of known metabolite:
quickly assessed with techniques such as dereplication. When unknown metabolites are of interest, it can often b
to determine molecular feattes of importance, particularly when dealing with complex matrices. A fully automated
has been developed for the rapid screening of complex extracts which utilises isotopic variances in chemical fea
technigue has been shown to be effeiin identifying prymnesins and prymnedike molecular features in crude extra
of ten Prymnesium parvurstrains. The technique was verified with the analysis of standards, and with simulated*
ions of metabolites of the 2012 Marinlit Natural Praxds database. When applying this method, it was shown to qt
highlight known prymnesins, as well as unknown metabolites with prymrdgsirchemical features in timef-flight HRM:
data from multiple QTOF instruments. The ability to quickly identifgh tknown and unknown molecular features |
applications in field sampling and metabolite discovery, and may be applied to other classes of compounds.
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ITO106
Isolation and structure elucidation of the novel cytotoxic super chain polyether karmitoximfro
Karlodinium armiger

Silas A Rasmussersofie Bjgrnholt Binz&rSebastian Meiéy Livia Soman de Medeiros, Nikolaj Gedsted Andéygdien
Richard PlacgKristian Fog NielsénPer Juel HansérThomas Ostenfeld Larsen

Technical University of Denark / Danmarks Tekniske Universitet, Denmark
2University of Copenhagen / Kabenhavns Universitet, Denmark
SUniversity of Maryland Center for Environmental Science, United States

e-mail: silan@bio.dtu.dk

The genuKarlodiniumis known to produce a sutof fishkilling and hemolytic polyhydroxy polyene compounds, na
karlotoxins. Karlotoxins have been isolated and detected in both strains from the USA and Australia. Recently, the
killing mixotrophicKarlodiniumspeciesk. armigerwas discovexd from the Mediterrean sea.This work describes
isolation and structural characterization of a novel karlotoxin congener that stands out from all other isolated karla
well as the analogue amphidinols. The compound, which we have named kammitwerestingly contains a termir
primary amine in its polar side chain. Primary amine functional groups have rarely been observed in algal polyket
as in prymnesins and palytoxins. Usl#g enrichment and higfield 2D NMR spectroscopy, ts&ructure of karmitoxin we
elucidated. The observetlyin the HSQC data turned out to be key to the structural elucidation. Finally, the toxi
karmitoxin was tested using the RTHIL cell assay and the compound was shown to have g(EB) vdue of 127 nM.

ITO107
Assessment of 1&ambierdiscustrains using neurea and erythrocyte lysis assays

Francesco PisagiaWilliam Chris HollarfdDonnie Ransom HardishrmRichard Wayne LitakeiSantiago FragaTomohiro
Nishimurd, Masao Adachj Lan NguyeaNgo¢, Véronique Séch&tZouher AmZi) Christine HerrenknechtPhilipp Hess

linstitut Francais de Recherche pour I'Exploitation de la Mer, France

’National Oceanic and Atmospheric Administration, United States

3Instituto Espariol de Oceanodi@, Spain

4Kochi University, Japan

Vietnamese Academy of Science and Technolbggtitute of Oceanography, Viet Nam
SUniversité de Nantes, France

e-mail: francesco.pisapia@ifremer.fr

Gambierdiscuss a genus of benthic dinoflagellates thaoduce ciguatoxins (CTXs) and maitotoxins (MTXs), whit
among the most potent marine toxins known. CTXs areabmumulated and biotransformed along the marine food ¢
and are involved in Ciguatera Fish Poisoning (CFP). Several species halebeeardescribed, and CFP has recently
reported from norendemic areas, namely the Canary Islands. Little is known about how toxicity varies among spt
isolates ofGambierdiscusThis study examined the toxicity of 13 strains&s@mbierdiscuseven from the Pacific Ocea@
pacificusCCMP 165@5.sp. VGO 917. australe€CMP 16535.scabrosukW070922_1G.sp. Vietham(. caribaeu8IL!
HI Gam8(@. carpenterPAT HI Jar7 Gam11), one from the Mediterranean Seadrolinianu§&reece Gamy and five fror
the North-Eastern Atlantic Oceas( australes/GO 1178G. australey/GO 1181G. silvaevGO 1167G. silvaeVGO 118(
G. excentricug GO 791). Algal cells were extracted with methanol, and extracts were partitioned between dichloroa
and aqueous methanol. The toxicity of grarified extracts has been evaluated using an ouabain/veratridine n2arassa
and a human erythrocyte lysis asshygeneral terms, all strains showed hemolytic activity in the aqueous methanol fr
in the range of pdMTXeg/cell, and neurea cytotoxicity in the dichloromethane fraction in the rangdgP-CTX3Ceqg/cell.
G.excentricus(Canary Islands) was an exception, with a neaocytotoxicity in the range of ggCTX3Ceqg/cell, ir
accordance witldata previously reported by Fraga et al. (2011).
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ITO108
In vitro bioaccessibility of the marine biotoxin okadaic acid and dinophysisteim steamed anc
raw shellfish

Diana Manita, Ricardo AlvésAna Catarina BragaFabiola Helena dos Santos FaggcAnténio Marquey Pedro Reis
Costa

Portuguese Institute for the Sea and Atmosphere, Portugal
Embrapa MeieNorte, Brazil

e-mail: diana.manita@gmail.com

Okadaic acid (OA), Dinophysistoxins (DTX1 and DTX2) and their derivatives (DTX3hdre hiygome toxins responsik
for the human diarrhetic shellfish poisoning (DSP). To date the amount of toxins ingested in food has been considt
to the amount of toxins available for uptake by the human body. In this study, OA and DTX2 frat¢éiassd from the foo
matrix into the digestive fluids (bioaccessibility) were assessed using astatiodigestion model. Naturally contaminat
mussels, cockles and clams, collected from the Portuguese coast naturally contaminated with OAdITKR3awere us
to assess bioaccessibility in raw and steamed shellfish. Bioaccessibility of OA total content varied among speciegr
% of bioaccessibility being found in mussels. Toxins unreleased from the food matrix were foundbilatmessible
fractions, and no toxin degradation was observed. A significant reduction of DTX3 and a slight increase of OA and
observed in the bioaccessible fraction, suggesting that DTX3 undergo conversion into parent compounds. Steamil
matrices lead to increased concentrations of lipophilic toxins, but no significant differences were obser
bioaccessibility fraction when comparing to raw matrices. This study provides relevant new data that can improve
to more accurate food safgtrisk assessment studies concerning these toxins. Risk assessment based solely on [
occurrence in seafood can conduct to an overestimation of the exposure and lead to regulatory measures more cor
than taking into account the amount ofstms that can be absorbed by the intestinal epithelia.
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ITO201
Characterisation of Gambierdiscus lapillus sp. nov. (Gonyaulacales, Dinophyceae): A new tc
dinoflagellate from the Great Barrier Re¢Australia)

anna liza kretzschmirArjun Verma, D. Tim Harwood Mona Hoppenrathy Shauna A. Murrdy

tUniversity of Technology Sydney, Australia
2Cawthron Institute, New Zealand
3Forschungsinstitut Senckenberg, Germany

e-mail: anna.ketzschmar@uts.edu.au

Gambierdiscuss a genus of benthic dinoflagellates which is found worldwide. Some species produce neu
(maitotoxins and ciguatoxins) whidfioaccumulate and cause ciguatera fish poisoning, a potentially fatatdootk illness
that is common worldwide in tropical regions. In this study we characterised five stra®arobierdiscusollected fron
Heron IslandAustralia, a region in which ciguatera is endemic. Clonal cultures were processed using (i) light micro
scanning electron microscopy; (iii) DNA sequencing based on the nuclear encoded ribd8sred D&10 28S region
(iv) toxicity via mouse bioassay as well as FLIPR assay and; (v) toxin profile as determinddSbyCbelation «
morphological and pylogenetic data indicated that these strains represent a new, toxic specig€Saotbierdiscu
Gambierdiscus lapillusp. nov (plate formula Po, 3", Oa, 7", 6e83, 5", Op, 2" and distinctive by size and hatc
shaped 2" plate). Culturegroduced maitotoxin 3 and another yet uncharacterised peak in the ciguatoxic phas
investigation of toxigenic species@ambierdiscus CFP endemic regions in Australia is necessary as a first step in «
determine which species @ambierdisasare related to ciguatera fish poisoning cases occurring in this region.

IT0O202
Effects of temperature and growth phase on toxin production by two cultured strains of
Dinophysis acuminata and D. caudata from western Japan

Leila Basti Ryoji Matsushi, Ryuichi Watanalde Toshiyuki SuzukiToshifumi YamatogjiSatoshi Nagai

Tokyo University of Marine Science and Technology, Japan
?National Research Institute of Fisheries Science, Japan
3Nagasaki Prefectural Institute of Fisheries, Japan

Fisheris Research Agency of Japan, Japan

e-mail: Ibastil@kaiyodai.ac.jp

Diarrhetic seafood poisoning (DSP), caused mainly by species of the Qi@ophysisis among the five major seafo
poisonings responsible for human intoxications via the consumptishealffish contaminated with diarrhetic shellfish tox
(DST). Itis also often associated with substantial economic losses due to the closure of shellfish beds. Incidenceala
and high toxicity of DSP were reported globally. In the western Paeifion, Japan is by far the most affected by
outbreaks occurring mainly in the Northeastern coastal waters, with exceptional reports of DSP events in weste
associated with regional differences in the toxin profiles of the causative agemsegitonal disparities in DST product
and in the different strains of thBinophysispecies associated with DSP events, still awaits further investigations, es|
from laboratory studies. Temperature and growth phase are important factors thaldcmfluence toxin productiol
especially in species with wide geographical distribution, which blooms last over an extended period of time al
varied seasonal temperatures. Therefore, the toxin production in cultur@rafphysiscuminataandD. caudataisolatec
from western Japan were investigated under several incubation temperatures. The effects of both temperature ani
phase on the specific, cellular and net production of okadaic acid (OA), dinophysiki{@IiXl) and pectenotoxir (PTx
2) byD. acuminatg and of PT32 byD. caudataare presented. The implications for shellfish contamination (OA, anell]
and for the toxicological and pharmacological applications-{BTaXe discussed.
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ITO203
Description of a massive a HAB in southeChile and its impact on the Chilean salmon industry

Alfredo Telld, Ximena Patricia Rofagaulina Artachlp Daniel Jimenéz
nstituto Tecnoldgico del Salmén S.A., Chile
e-mail: atello@intesal.cl

Chile is the second largest salmon produceh@mworld, with an annual production of approximately 750,000 t and w
n oAfftA2Yy ! {5 Ay SELRNI&® ¢KS o6dzA 1 2F &l fY2y LINERRdz
Chilean PatagonidVithin an approximately -8veek periodspanning the end of February and the beginning of March :
the Chilean salmon industry was severely affected by a Harmful Algal Bloom (HAB) of the ichthyotoxic
Pseudochattonella cf. verruculogalass Dictyochophyceae). This HAB affecteid@ @oastal area of southern Chile, cau
the death of nearly 30 million fish, corresponding to an estimated harvest biomass of 100 thousand tons. The ev
the Pseudochattonella t 22 Y g1 & Y2y AG2NBR (KNRdzZAK { K ®ring Prdgiam, yhick ¥
been in operation for 28 years. In this presentation we briefly describe the temporal and spatial evolution of this
1. Ay &a2dziKSNY [/ KAfST AGQa 02y aSljdzsSyoO0Sa 72 Nlorih fituré
operation of the industry. In particular, we highlight this HAB as a case study for the dramatic effect that HABs ca
well-established coastal industries, their economies and global markets.

ITO204
Modelling the distribution and abndance of Alexandrium catenella in fjords and channels,
Southern Chile.

Oscar Espinoz&onzaleZ Valentina Besoalin

Instituto de Fomento Pesquero, Chile
e-mail: oscar.espinoza@ifop.cl

Blooms of the toxic dinoflagella&lexandrium catenellare annually recurrent in fijords and channels in the Aysén re:
Southern Chile. This species in about twenty years has colonized from South to North (55°S to 43°S) the fjords ¢
pose a serious economic and public health threat. The hypothesis taiexple colonization and development, is t
blooms are transported by the currents as they grow and then that physical aggregation and vertical migraticatenell
appear to be the mechanism to promote the formation of a red tide. To test thisthgst, a coupled physical/biologi
model and observations are used to investigate the distribution and cellular abundance in Puyuhuapi fjord at tf
region. Our study was performed in 4 steps. First, we generate a conceptual modelofcdiendh growth in relationshi
with the biological and physical processes. Second, we constructed a biological model Aorctitenelldife cycle witl
laboratory experiments (growth, mortality and grazing rates) and literature reviews. Third, we combindiblbgica
model and hydrodynamic model to represent the spatial distribution of cells concentration, using data for the peri
-2014. Fourth, we validate the model by comparing model predictions against available data for the perie@2Da.5Th
results presented that the modelling tool is able to reproduce the distribution and abundacecafenellabut tended tc
exaggerate the observed bloom cell number. Future work will examine the effect of different biological/chemical pi
on the A catenellaphysiological responses.
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ITO206
Harmful algal poisoning symptoms experienced by coastal communities of Nigeria

Medina Omo Kaditj Osasere Abike Omordyi

tUniversity of Benin, Nigeria
e-mail: mokadiri@hotmail.com

A socieeconomic studyvas conducted along Nigerian coast (latituda 4 ‘H(n2 lodgifide 2n p ‘o2 @ | \
in the Gulf of Guinea within the Guinea Current Large Marine Ecosystem), using questionnaires and interview, to il
the health symptoms of harmful algae experienced by coastal communitiesonsumption of sea foods. Eighte
symptoms were recorded.Of the respondents who experienced symptoms after consumption of sea foods, over
people (33.5%) experienced vomiting as a symptom, followed by nausea (14.03%) and then diarrhea (1Bré4yet:
headache (9.95%), mouth tingling (8.6%) and tiredness (7.24%).The least were muscle pain, rashes, confusion, ct
sensation, breathing difficulty and balance difficulty which represented 0.45% each and thigizshess, digestivedct
tumors, itching, memory loss, & stomach pain) were less than 3% each.In terms of frequency, the most frequent
was diarrhea (87.5%), followed by vomiting (81.3%), tiredness (75%), nausea (62.5%) and headache (50%). Ott
dizziness, €Ay 3> YSY2NR f2aa> Y2dzikKk GAy3IEAy3dI yR addz2yl OK
muscle pain, rashes, confusion, chills and balance difficulty and burning sensation occurring only once i.e 6.3%.
the seasonal influence onsible symptoms revealed that vomiting occurred more in the month of January with 5.5%
headache and itching were predominant in October with (2.8%). Nausea had 3.1% in January than any sea:
year,and 2.6% of the entire respondents opinamhiave experienced diarrhea in October than in any other season
year.
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Cyst and vegetative cells distribution and abundance of harmful dinoflagellates in Qoeday,
southeast of Chiloé Island.

Leonardo GuzménPablo SalgadpGissela LabtaXimena Vivanco
Ynstituto de Fomento Pesquero, Chile
e-mail: leonardo.guzman@ifop.cl

InQuellén Bay and nearby areas, shellfish aquaculture is very relevanit, ismear to the upper border ofAlexandriun
catenellaplague area.Were studied fivdharmful dinoflagellate species from February 2012 until April 2018pbgcting
samples for vegetative cells and cysts abundances estimationshefifish for toxity analysisQuantitativelyDinophysi
acuminatawas the most relevant species, but only a pair of shelfahples were positive using DSP mouse bioe
attributed to false positivedue to presence of yessotoxins and especially pectenotoxins (RIS, PTXs havwmer
previously associated tD.acuminatain this region. Twdlexandriunspecies A. catenella, A. ostenfeljlivere relevan
because of their constant presence, although each reached th@kimum relative abundance in different periods.
catenellg A. ostenfeldiiProtoceratium reticulatumand Lingulodinium polyedruntysts insediment traps and botto
samples were identified; but no vegetative cellsLofpolyedrunmwere detected in planktosamples, however during
sampling in 2015¢giwv cells were identified in thetudied area. This taxon reached cyst higher estimates, but estimatic
all species were very low, confirming that harmful species cysts numbers depevebetative cells abundance, and ¢
after an intense bloom thegould bedetected in significant numbers. Regarding toxicity, only negative rassittg mous
bioassays for PSP were observed; while by HPLC analysi8 ®@dc€3 and GTX4 in subtoxic levels were detected
source species is ngertain, but GTXs ctdibe attributed toA. ostenfeldii
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POS0102
Ecophysiology and toxin profile of two strains @lylindrospermopsisraciborsksolated from a
subtropical Lagoon in Santa Catarina Island, Southern Brazil

Maria Cecilia Miottg Luiza Dy Fonseca Cds@ébaa Monteiro Brentand, Camila Nadéy Luana dos Santos Sotjza
Pablo Diego GressleRoselaine Laudar&ilva, Jodo Sarkis Yurfekeonardo Rorigy

lUniversidade Federal de Santa Catarina, Brazil
2Universidade Federal do Rio Grande, Brazil
3Instituto Feleral de Educacéo, Ciéncia e Tecnologia de Santa Catarina, Brazil

e-mail: cecilia.miotto@gmail.com

The freshwater planktonic cyanobactefiylindrospermopsisraciborsisi aknown to produce the alkalc
cylindrospermopsin, PSP toxins, and some othétnown compounds. This species has a great ability of invasio
adaptation, currently being recorded in water bodies of a wide range of latitudes. In Peri Lagoon, a subtropical

lake located at the Santa Catarina Island, Southern Brazil, repgesieout 90% of the total phytoplankton, being domir
for most of the year. In the present work we attempted to characterize two strainS. aaciborskjiisolated from Pe
Lagoon, for their morphology, ecophysiology and toxin profiles. The genetititid of the strains was confirmed

amplifying and sequencing 16S rRNA. The strains showed different morphologies and growth rates when e
different temperatures (17 °C, 22 °C and 2§ &8d N:Pratios (4.5:1, 10:1 and 40:1). Both strains shoved light
NEBIjdZANBYSYy(Gz odzi 6SNB Fo6ftS (2 02t SN ThSstrainddo Bhdwey diifSrén
in toxin concentrations and number of analogs. These results support the hypothesis of selection of different ect
this species, which probably originated in response to environmental fluctuations in Peri Lagoon. Dominance duril
the whole year can be explained by the alternation of these ecotypes in the total biomass contribution according
physiologichadvantages, contributing to the ecological success of the species as a whole.

POS0103
Initiation, maintenance and dissipation of a toxic bloom Binophysis acuminatand Pseude
nitzschia australisa comparison of the ria of Arousa and ria of Pontevadr

Yolanda PazésFabiola Arévalp Jorge CorrédaCovadonga Salgatio
Ynstituto Tecnoldxico para o Control do Medio Marifio de Galicia, Spain
e-mail: ypazos@intecmar.org

A comparative study on the HAB dynamics during a toxic event within Galician rias was conducteBinophysi
acuminatareached 9480 cellslin the medium part of the Ria of Pontevedra (P2) during a thermocline (16.7 °C ¢
14.0 °C at 5 m.) while late spring upwelling relaxation 2014. At the same time, in meditof ga Ria of Arousa (A
maximum abundances were 360 celfs toincident with a weak thermocline (14.5 °C at 0 meters; 14.1 °C at 5 mef
strong upwelling caused the fast decline in himophysivloom, with his disappearance in A1 and itsgistence in lowe
concentrations but high enough (2970 cel§ ko maintain toxin contents in shellfish over regulatory levels in P2
upwelling caused the intrusion of colder, saltier, and enriched in nutrients waters, from the bottom. At theisareetoxir
episode ofPseudenitzschia australisin P2 overlapped th®. acuminatabloom. This bloom was similar in duration
intensity in both rias reaching a maximum of 353 @@lls ! P. australis ilA1. Upwelling relaxation and nutrient deplet
led to the disappearance ¢fseudenitzschiaat both sites but theDinophysidbloom persisted in the P2. According to
epidemiological bulletin of the Xunta de Galicia, and despite the ban of harvesting of mussels, two people were po
ASP withsymptoms of confusion and memory loss after consuming cooked paella prepared with frozen mussels
out of the legal channels of commercialization.
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POS0104
Monitoring toxins in bivalves and humans during algal blooms

Rene Constanza Lir&Rafaell. Bermidez Gladys TorrésMercy J. BorbeCordova

!Escuela Superior Politécnica del Litoral, Ecuador
?Instituto Oceanografico de la Armada del Ecuador, Ecuador

e-mail: rlira@espol.edu.ec

Episodes of harmful algal blooms (HABS), such as thdajetiateKarenia brevison the coast of South America have b
linked to eutrophication. These HABs are responsible for paralytic poisoning or neurotoxic responses in hur
mortality in marine vertebrates due to production of brevetoxins. In EcuadéBs Karenia brevishave been identifie
since 1985, revealing considerable intamual variability in abundance and distribution within the Guayas estuar
coastal areas.Recurrence of blooms is usually during rainy seasonAgaif) with conentrations greater than 3100 ce
per liter. Reports of dead fish and birds during these events suggest the potential production of biotoxins, howev
are no records of their impact on human populatio@sirrently, we are developing an exploratetydy that aims to identi
the presence of toxins in filter feeders and in humans along an estuadastal gradient in Ecuadomn the case of filte
feeders, the presence of natural biotoxins in shellfish (bivalve mollusks) shall be determinedgolglLISA kits (Abraxiski
The use of commercial test kits may facilitate the collection of the first toxins data in the bivalves and provide thar
public health interventions on toxins monitoringinally, a study of toxins in humans will be cocigd through survey
supplemented with a clinical study using ELISA immunologic assays and biochemical HPLC. The presence of biot
determined in serum and urine samples from patients residing in this area who have been treated in hospitgren
services and exhibited symptoms of poisoning during HABs events.

POS0105
Natural Paralytic Shellfish Poison detoxification in mussésiacomya atraand Mytilus chilensi3
from selected sites of the Magellan region, Southern Chile.

César Alarcdn Hernan PacheépGemita Magaly PizarkoLeonardo GuzménMaria Isabel Bancieflaviaria Teresa Faud

lnstituto de Fomento Pesquero, Chile
%l aboratorio de Salud Publica, SEREMI de Salud Magallanes, Chile

e-mail: cesar.alarcon@ifop.cl

Understandng of shellfish detoxification dynamics is a useful tool forresources management and ecological compre
Data collected from 19 selected sites at the Magellan region-%88%), since 1994 to 2015 allowed a comparisc
temporal and spatial PSP \ability and detoxification rates in two species, ribbed musaalgcomya atrgqand blue muss
(Mytilus chilensis The detoxification natural rate was assessed following PSP temporal variation from data estin
mouse bioassay. Selected series comsd as dependent variable the toxin concentration. A decreasing exponential
was adjusted to time series by minimun least squares analysis. Comparisons of detoxification rates and mean to:
between sampling sites were performed (ANCOVAjgffificant differences were found Scheffé test was applied. Tc
levels forA. atrawere between 25,1280 ug STX eq. 100@nd for M. chilensisbetween 50,760-30 ug STX eq. 106,
Detoxification rates varied fror0.0081 t0-0.0792 and0.0048 b -0.0892 ug STX eq. 10®tay? for a. atra andV.. chilensis
respectively. Spring and Summer were the periods with higher probabilities to reach high PSP values; the lapse tc
minimum level detected by mouse bioassay differ from 594 to 28daythéoentire region, for both speciebl. chilensi
presents higher records and longer detoxification periods tharatra determined by greater PSP levels. Detoxifice
rates forM. chilensisare influenced by the PSP level, being lower at highetd®8R, and the latitude of the sampling s
being lower at higher latitude.
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POS0106

Okadaic acid contamination during an exceptionally massiMaophysiscf. acuminatabloom in
southern Brazil

Luiz Laureno Mafra JrPaula Karine NdlliLigia F. L2}, Julia Goncalves L&aBruna Fernanda Sobrinhd@runo Pimenta

Escobat, Lirian JuraczkyAngel Ramon Moreira Gonzaléz ucas E. MotaTalita Vanderleia Batistalosé Guilherme
Bersano Filh Luciene Correa LirhaVlauricio Aimeida Noernbetg

lUniversidade Federal do Paran4, Brazil
2Centro de Estudios Ambientales de Cienfuegos, Cuba

e-mail: mafrajr@gmail.com

On June 9 2016, a majomDinophysiscf. acuminatabloom hit the coast of Parana State (PR), southern Brazil. Altl
cultivation of g/sters Crassostrea gaspand harvesting of both clam&romalocardia brasiliarjaand musselderna perng
Mytella spp.) are relatively common local activities, there is currently no official HAB monitoring program in PR.
report results of an exansive sampling effort that ultimately led PR authorities to issue the first State shélfisksting
ban on June 29 During its peak, the bloom covered an area of 20% &®.03.5"54.0 Km) along the coastline, and
highestDinophysisbundances we associated with salinities >25.0. Approximately daily phytoplankton sampling re
mean Dinophysisabundances of 932,277 cell3.[(61,4626,850,000) on the shallow continental shelf, 409,451 cé
(25003,880,000) on the beach, 76,631 cells(B500270,492) in the outer and 3469 cell$.(0-10,500) in the inne
estuarine sectors. Only okadaic acid (OA) was detected in suspension (max.134 Fgdplankton (dominated |
Copepoda and Cladocera) accumulated up to 24.7 ng@wey* and mullés (Mugil platanu$ consistently presented fre
OA in the gizzards and intestines (max.156.5 and 62.1*n@gd eventually in body fat, liver and gonads (up to 20.7,
and 5.7 ng.4, respectively), but not in flesh. Among the bivalves (whole tigsdie=e- OA levels were higher iR. pern:
(max.527.6 ng:9, followed byC. gasa(0.7-184.6 ng.g), A. brasiliang21.3-35.1 ng.¢) andMytellaspp. (max.20.8 ngy.
Tens of intoxication cases were reported and at least 5 people were hospitalized.

POS0107
Monitoring the occurrence of the dinoflagellat®inophysis acuminat@n the Sao Paulo State
coast.

Maria do Carmo CarvalhdDenise Amazonas Pitekuciana Haipek LercheClaudia Condé LamparklMarta Condé
Lamparelf

Companhia Ambientalo Estado de S&o Paulo, Brazil
e-mail: marcarvalho@sp.gov.br

Séo Paulo State has a 880 km long coastline, encompassing 16 municipalities.-EBViEBBnental Company of the St
of Sdo Paulo was on standby in June 2016, looking for the presémeddish scum on the coastal water, due to a I
bloom of Dinophysigegistered on the coast of Santa Catarina State. Different species of this dinoflagellate may
biotoxins known as DSP (Diarrheic Shellfish Poison) whose active component is akadgOA). A bloom dfoctilucawas
then reported in Santos, as well as food poisoning by consumption of mussels in Caraguatatuba (North Coa:
samples were analyzed from Santos and from Cocanha (mariculture), and Martim de Sa beaches, |dbaté¢bitt
Coast. Dinophysis acuminatevas identified in the North Coast samples with densities of 5.000 and 41.000 org/L.

informed the municipal authorities of the microalgae presence in our coast, as well as the State Health Departmen
Agriculture authorities (Federal and State) for the necessary actions to be taken concerning the extraction, marki
consumption of bivalves. Considering the risks involved Health authorities issued an advisory suspending shellfish
in the Sate. Monitoring sites were expanded, especially in areas with mussel extraction or maricultures, and in all
the presence of this dinoflagellatewas recorded. CETESB, within its responsibilities, is following the evolutic
phenomenon with weely sampling at strategic sites to support decisioaking. During this process, the need fc
Contingency Plan became evident and was discussed with all authorities involved.
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POS0108
Gonyaulax hyalinand G. fragilis two dinoflagellates associated wit Y I NB & LJ2 N 2
same species

Laura EscaletaAnna Italiang Rossella PistocéhiMarina Montresot, Adriana Zingone

Stazione Zoologica Anton Dohrn, Italy
2Universita di Bologna, Italy

e-mail: laura.escalera@szn.it

Aggregates of mucilagis material have been at times observed in coastal and oceanic sea waters in different par
22NI R hOSlyad LYy GKS ' RNAIFGAO {SI 6aSRAGSNNI ySIy ({
most cases, associated with the dffagellateGonyaulaxfragilis, whereas in New Zealand mucilage events were link
Gonyaulahyalina LY & dzZYYSNJ HAMHIE RdzZNAY3 | WY NBE aLR2NO2Q SO
Sea), numerous cells of a species tentatively iifient asGonyaulax hyalinavere detected in the mucilaginous aggrega
Since the distinction betwee@. fragilis and G. hyalinawas not clear, we compared a strain isolated from Naples w
with two strains from the Adriatic and New Zealand watersntified asG. fragilisand G.hyaling respectively. Detailed L
and SEM observations of the three strains showed that all shared the same thecal plate pattern and morphological
whereas the characters used to distinguisSh fragilisfrom G. hyalna were variable within each strain. The SSU anc
rDNA regions of the three strains were identical. We conclude tBat fragilisand G. hyalina are synonym:
Gonyaulaxfragiliswas described aSteinella fragiliby Schitt in 1895 and transferred @ fragilis (Schiitt) Kofoid in 191
G. hyalinawas described few years later th&h fragilisoy Ostenfeld and Schmidt (1901). Thus, the nd@ndragilishas
priority.

POS0109
Progress on ciguatera risk assessment in South Central Cuba

Lisbet Diaz Asemdj Donaida Chamero LalgiMiguel Gomez BatistaMark W. VanderséaArianna Garcia Chaméro
Angel Moreira GonzalézLiena Valero BeflpPedro Chevalier Monteagugjorusmila Helguera PedrazRachel Clausifg
Ma Llorina RafiadaRichard Wayne LitakePatricia Testér Carlos Manuel Alonso Hernandigilarie-Yasmine Dechrao
Botteirt

ICentro de Estudios Ambientales de Cienfuegos, Cuba

2National Oceanic and Atmospheric Administration, United States
3Acuario Nacional de Cuba, Cuba

“Environmental Lab@atories, Monaco

SPhilippine Nuclear Research Institute, Philippines

e-mail: lisbet@ceac.cu

In Cuba, ciguatera is the most significant fi@cterial seafood borne illness in terms of occurrence and impacts. This
presents the current progress ofgaatera risk assessment in south central Cuba through monitoring and identifica
benthic dinoflagellates and toxicity assessment in fish. Epiphytic dinoflagellates were surveyed monthly from Apri
May 2016 at four sites along the Cienfuegmsast by collecting macroalgae, and cell abundance&arhbierdiscu
Ostreopsisand Prorocentrumspp. were quantified. The abundances of the three dinoflagellate generavaried wide
site and month of sampling. In gener@streopsisvas the most abudant genus in most of the samples, followinc
ProrocentrumGambierdiscushowed low to moderate abundance values averaging 300 cells/g macroalgae with the
density occurring in Guajimico inlet in July 2015 reaching 5000 cells/g macroalgaenipla sampounded oDictyota
Hypneaand Acanthophora Approximately 26@ambierdiscusells were isolated from field samples from two of the ¢
and cultured in kbkculture media at 26 °C with a 12:12 day/night photoperiod, resulting in the establigtwh@d cultures
Eleven of the isolates were analysed by microscopic observation and molecular analysis, and all were ide
Gambierdiscus carolinianuBoxin production was assessed on 6 strains using the radioligand Receptor Binding A
none had significant levels of ciguatoxin. The potential for ciguatoxin transfer to upper trophic levels is being
through toxin measurement in tissues of fish collected in the region.

103



The 17th International 09-14 October
Conference on Harmful Algae Florianépolis

Brazil 2016 Santa Catarina | Brazil

POS0111
Discrimination of the threeChattonella specie<C. ariiqua, C. marina C. ovatausing multiplexed
ISSR genotyping by sequencing (IVB€q) analysis

Satoshi Nagai Chika MitsuyuKj Shingo UrushizakiMasanobu KawachiMikihide Demurd Yoshihisa Suyarha

!Fisheries Research Agency of Japan, Japan
2Tohoku University, Japan

SAXIOHELIX Co. Ltd, Japan

“National Institute for Environmental Studies, Japan
SUniversity of Tsukuba, Japan

e-mail: snagai@affrc.go.jp

Three raphidophyte specieGhattonella antiquaC. marinaandC. ovataare noxious red tidéorming species, causing m
mortality of aquacultured fish. These species are basically distinguishable by morpholbg#zal observations, but not
molecularbased techniques such as ribosomal RNA genes. In this study, therefore, we applied adéndroéwide
Faa20ALGA2y &addzRé oD2! {0 GKIFG GSNN¥YSR avdz G§ALX SESR -
seq), which is a P@ised procedure for constructing highly reduced representation libraries, invotiéngovoSNI
discovey, and their genotyping without prior genetic information using the next generation sequencing
platform. FourChattonella antiquastrains, sixC. marinastrains and threeC. ovatastrains were used in this study (n =:
To construct Migseq libraries multiple nonrepetitive regions from various ISSRs were amplified by multiplexed PC
tailed ISSR primers (8 pairs) using 13 DNA libraries. About 8 million-pablesequence reads in total were detectec
NGS. We extracted SNPs under the condititivat the sites were detected at >80% of the strains with >5 times dep
the result, 1,2348,178 stacks were obtained in each library (3,391 + 1,395, average + SD), and 138 SNPs were det
removal of pseudsites. We then succeeded in detexi 35, 26, 24 unique sites including absent site€.imntiqua C
marina, C. ovata respectively, strongly suggesting the possibility to discriminate these species. We will try to
sequence tagged site (STS) makers which enable to identify eeciespising many more strains.

POS0112
Characterization of pores in black lipid membranes made by karlotoxin 2 (k&)Trom
Karlodinium veneficum{Dinophyceae)

Allen Richard PlaéeJosefina RameBranco

tUniversity of Maryland Center for EnvironmahScience, United States
e-mail: place@umces.edu

This study demonstrates that the polyketide toxin karlotoxin 2 (k&)Tproduced byKarlodinium veneficupa
dinoflagellate associated with fish kills in temperate estuaries wailtk, disrupts artiftial lipid planar bilayers via pore
formation. The functional properties (i.e. current amplitude and open probability) of the Krxndix channel exhibit stee
voltage dependence. Different gating modes (oféosure patterns) are also exhibited by the wvannel formed by
KmTxt @ YI NI 20§2EAY Q& YSYONIYS AyaSNIAz2y O0AyO2NLI2NI GA2
of sterols present in the lipid bilayer. Desmethyl sterols (i.e. cholesterol) were most permissive of channel formatic
consistent with prior studies on numerous cell types. Typically, ion channels are selective either for anions of for ¢
however, KmT2 has a selectivity that varies dependent on the present ionic species. In experiments using monov
ions (K+ ad Cl) KmTx2 seems noticeably more selective for K+ overiwever, when divalent cations (Ca2+) are
tested vs monovalent anions {Cthe toxin seems more selective for &er Ca2+. Thus, it looks like the pore has the
ability to selectively pass omovalent cations over monovalent anions, but has more selectivity for monovalent aniol
over divalent cations. This study provides a more detailed mechanistic explanation for the association bétween
veneficumblooms and fish kills that has long beersebved in temperate estuaries worldwide.
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POS0113
Morphology, growth and toxicity ofProrocentrum limastrains isolated from the western Atlantic

Angel Ramon Moreira Gonzatekuciano Felicio Fernandeslajime Uchidi Aya Uesugi Toshiyuki SuzukiLuiz Laurenc
Mafra Jr?

ICentro de Estudios Ambientales de Cienfuegos, Cuba
2Universidade Federal do Parana, Brazil
3National Research Institute of Fisheries Science, Japan

e-mail: angelmoreiragonzalez@gmail.com

The benthic dinoflagellatBrorocentum limaproduces okadaic acid (OA) and dinophysistoxins (DTXs), both respon:
the diarrheic shellfish poisoning (DSP). Here, we examined the morphology, growth and toxicity d¥.timeestrains
isolated from different coastal waters along the stern Alantic Ocean: coral reefs from cent@l2 dzii K SN/
ynomyr 203 NRpOl@& o0SIOKSa FTNRY wSOAFTS 06b9 . NITAET ny
nydoni 20® 2KSNBIa 0620 K5 inkengthDBBD findefidkh NahdFshalyeSopate) v2exe imildrdgtw
the strains from Recife and Cuba, PB cells were much shortérl(gén length, 2828 um width) and oblong to oblongva
in shape. The highest growth rate (0.36 diV) dias reached by the Cuban straivhile the PB strain attained the maxim
cell density (111,830 cells.riLat end of the stationary growth phase. The highest intracellular OA concentration:
detected during early exponential growth phase for all strains, attaining 9.50, 9.74 arglddd&(f for the strains isolate
from Cuba, PB and Recife, respectively. For the PB strain, intracellular levelslofdddwed the same pattern, reachin
maximum of 0.60 pg.célln early exponential phase, but the values were constantly lo©9(0.12 pg.celt) for the Cuba
strain and undetectable for the strain from Recife.

POS0114

Notes on morphology, phylogeny and toxicity of a dominant community of toxic benthic
dinoflagellates from southerrcentral coast of Cuba

Angel Ramon Moreiradbizale?, Luciano Felicio FernandeRosely Peraza Escarriéisbet Diaz Asenéjd-rancisco

Rodrigue?, Pilar Riob&§ Mark W. VanderséaRichard Wayne LitakeiCarlos Manuel Alonso Hernandielzuiz Laureno
Mafra Jr?

ICentro de Estudios Ambientales €ienfuegos, Cuba
2Universidade Federal do Paran4, Brazil

®Instituto Espafiol de Oceanografia, Spain

“National Oceanic and Atmospheric Administration, United States

e-mail: angelmoreiragonzalez@gmail.com

In the island nations of the Caribbeanpst toxin outbreaks come from benthic dinoflagellates associated with cigu
We investigated the composition, abundance, morphology, phylogeny and toxicity of some of the most abund;
benthic dinoflagellates between May 2011 and March 2012 doral reef lagoon from the southegentral coast of Cub
For the detection ofsambierdiscuspecies, samples were screened using spespesific polymerase chain reaction (Pt
Preliminary cultures oProrocentrum hoffmannianurwere established. Badeon the morphological and phylogene
results ofGambierdiscuandOstreopsiswe might suggest thabambierdiscusaribaeusand Ostreopsi£f. lenticulariswere
the species presenOstreopsi<f. lenticularis(531.55 x 18cells/g),Prorocentrum hoffmanianum(55.30 x 18cells/g) an
Gambierdiscusaribaeug2.18 x 18cells/g)were the most frequent and abundant species. Results indicated the pre
of palytoxinlike molecules in a natural extract at concentration of 0.12 pg/cell. Preliminary sarapéyses by EKZS/MS
displayed masses which match with others described in the bibliography for CTXs toxins. Okadaic acid (433 by
not DTXs, were determined from preliminary culturePobrocentrum hoffmannianunit should be pointed out it the
presence of abundant toxic benthic dinoflagellates constitute a potential threat for human health in the esmitherr
region of Cuba since its related toxins like okadaic acid, CTXs and palytoxin have been associated to poisonings
exposure routes.
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POS0115
Characterization of four strains dhlexandrium tamarenseésolated from different coastal
environments in Patagonia (Argentina): growth, morphology, toxin profiles and genetic analy

Leilén Gracia Villalobgslulieta Marina Marique?3, Alicia Viviana SastteBernd Krock Leandro Roberto Jone$ Norma
Herminia Santinefi

ICentro para el Estudio de Sistemas Marinos, CONICET, Argentina

2Universidad Nacional de la Patagonia San Juan Bésmultad de Ciencias Naturalesgéntina
3Consejo Nacional de Investigaciones Cientificas y Técnicas, Argentina

4Universidad Nacional de la Patagonia San Juan Bosco, Argentina
°Alfred-Wegenerinstitute, Germany

e-malil: leilengracia@yahoo.com

Alexandrium tamarenskas ben identified as the species most commonly associated with Paralitic Shellfish Poisoni
in the world.A. tamarensdias formed recurrent harmful algal blooms in southern Argentine Sea (Southwest Atlantic
These episodes have occurred periotlican spring and summerA. tamarens&@ & KA OK 0 S fARxaI&uUN
tamarense/ catenella/fundyens® 2 Y LJ S Et@n@rersiddRSY LB EQQU X Kl a 0SSy (i #eédel
bivalves in the area. In this work, four strainsfoftamaensewere isolated and established from phytoplankton sam
collected in coastal stations of Chubut province (Patagonia, Argentina) during an outbreak in spring 2012.
morphology, toxin profiles and genetic markers were compared to examine thsilde physiological variability amc
populations sampled at different geographical sites during the same toxic event. Significant differences in the gro
were observed, with values varying between 0.51 divisions per day in Puerto Lobos stati6rBardivisions per day
Pardelas station. In addition, significant differences in the cells size were found, with lengths between 20 um in Pag
station and 41 um in Belvedere station, and widths between 18 um in Puerto Lobos station andr8Kijémetro 3 statior
The PSP toxins profiles of all strains consisted of the sulfocarbamoyl toxins C1/2 and gonyawtpkiowdver, in varyir
proportions among strains. The results of this study revealed marked variability on phenotypic and geatbtiites
among Argentinean strains é8f tamarenseoming from the same toxic event.
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POS0116
Effects of iron on growth rates and toxin production by the marine diatd?seudenitzschia
multiseries

Luana CamardpBruna Fernanda SobrinhcCristian Rafel Kleemanf) Thiago Pereira Alvgs£Eunice da Costa Machaiic
Luiz Laureno Mafra Jr.

lUniversidade Federal do Paran4, Brazil
?Instituto Federal de Educacéo, Ciéncia e Tecnologia de Santa Catarina, Brazil
3Universidade Federal do Rio Grande, Brazil

e-mail: lumocelin@gmail.com

Domoic acid (DA) is a neurotoxic aminoacid able to chelate iron (Fe) in seawater under-lgrotvt Fe concentration
although its biosynthesis requires minimum intracellular quotas of this micronutrient. Effects-lohifion on the
production and release of this hydrophilic neurotoxin by the diat®@seudenitzschia multiseriesvere thus investigate
over the growth cycle in batch cultures containing different bioavailable iron concentrations. Maximum growth rais
0.45-0.73 d') were similar among aRedeficienttreatments (0; 1.7; or 10nM) and tHeereplete condition (f/2 medium
100 nM), suggesting thaP. multiseriesefficiently increased its iron intake under -Heiting conditions. Howeve
intracellular DAconcentrations were significantly greater fierepletecompared toFedeficienttreatments (0.45 pg.cet
vs.0.140.27 pg.celt in stationary growth phase, respectively), probably because cells had limited capacity to syi
larger DA amounts irhe latter. Additionally, daily rates of DA release were similar in all treatments during the expo
growthLIKF 883 o6dzi GKS NI (GSa ¢ ShelpletetelativetoFedefdientiNtiés in St siatiohar
and decline phasedn parallel, the nortoxic diatomBacillariasp. was exposed to similar experimental conditions, witt
addition of a DAenriched treatment. Surprisinglfgacillariasp. grew at faster rates thaR. multiserieexcept in the D#
enriched treatment, suggesting that DA inhibit8acillariasp. growth by either reducing iron availability or due tc
allelopathic effet Taken altogether, our results indicate that DA might not be implicated in a possible increas
acquisition under the Fémiting conditions tested.

POS0117
Are all the five species dbambierdiscugrom Canary Islands Toxic?

Pilar Riob& AmeliaFernandeVillamarit, Rosa Isabel Figuerpasabel Bravg Francisco RodrigugzSantiago Fraga
Fabiola Arévafg Jose Mariano Franto

Ynstituto de Investigaciones Marinas, CSIC, Spain

2Instituto Espafiol de Oceanografia, Spain

3Lund University / Lunds universitet, Sweden

4Instituto Tecnoldxico para o Control do Medio Marifio de Galicia, Spain

e-mail: pilarriobo@iim.csic.es

Several outbreaks of ciguatera have been reported in Canary Islands, NE Atlantic Ocean, Kstddhade being alrea
an emerging alimentary risk in this archipelago. FBambierdiscuspecies,G. australes, G. excentricus, G. silvas
carolinianusand G. caribaeusave been detected in samples from the Canary Islands and laboratory culfiaksfthen
have been established. The toxicity of twelve strains was determined by mouse bioassay on separated fraction
and CTXs). All strains tested up to date appeared to produce toxins as the mice injected showed, in every ca
sympoms of CTXs and MTXs. Different death times were recorded between CTX and MTX extracts in which

included: inactivity, piloerection, vasodilatation in ears, cyanosis of tail, hypothermia, respiratory distress,

convulsive jumping and dé&a Tentative identification of CTXs responsible for the toxic activity was performed iR M
analyses. Trace amounts of a compound having mass characteristicsihg2d3oxyCTX3C was detected in three stri
of G. australesmatching a previous rept for G.australes(Roeder, 2010). In addition, tentative detection of CTX 1E
54-deoxyCTX1B was achieved in anotlt&r austalestrain while 49epi-CTX3C, 5hydroxyCTX3C and 5&pi-54-deoxy
CTX1B were detected another one. Moreover, toxicity mi@tiion regardinds. carolinianusnd G.silvads herein reporte
by the first time, related with compounds having mass characteristics GEp#@TX3C and EdeoxyCTX1E
respectively The results obtained with these strains isolated from Canary Islarftner the knowledge about toxicity a
CTXs profiles ddambierdiscuspp.
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POS0118
Single PCR cell protocol for fresh and fixed dinoflagellate samples

Adriana Hernandez RosaMaria Esther Meave del Castlldhoana Diaz Larredrancisco Rodriguez

lUniversidad Autébnoma Metropolitana, Mexico
?Instituto Espariol de Oceanografia, Spain

e-mail: adrishrosas@gmail.com

The difficulty of cultivating some species of dinoflagellates and the fact that some of them become scarce in natur
to develop a method Single cell PCR. But the problem to preserve internal and external cell structures, and
wholeness, is an obstacle for use wild cells in these protocols. Actually, dinoflagellate cells isolated from clonabce
the best toice as a source supply for this technique. In the present study, we were able to prove tiRiN&late® is
good DNA preservative. The cells fixed viRidAlate® used in amplification of ribosomal genes (LSU and SSU) belo
dinoflagellates of thegenusTripos,collected from Mexican Pacific and Vigo, Spain. An average of 650 bp were o
from two regions (LSU and SSU). Afterwards we made a comparison between our sequences and the sequence
data base GenBank using BLAST (NCBI) wiakdllus to identify the species. The amplification sequences on sing|
resulted positive whefiRNAlate® fixed samples stored during a period of four months; nevertheless, we think this
could be extended up to eight months.

POS0119
Phytoplankionic species succession during various algal blooms in Bahia Manzanillo, Colime
Mexico (ApritMay, 2015)

David U. HernandeBecerrit, Héctor Villagrasiorenzana

lUniversidad Nacional Auténoma de México, Mexico
2Comision Estatal para la Protecciomtra Riesgos Sanitarios de Colima, Mexico

e-mail: dhernand@cmarl.unam.mx

Algal blooms in Bahia Manzanillo, Colima, in the Mexican Pacific, are recurrent events, although they are ¢
unpredictable. Environmental data and phytoplankton samplesevabtained from 13 April to 11 May, 2015, in orde
study the algal blooms that appeared in Bahia Manzanillo. Temperature was less than 25° C, until 7 May, 201
increased to 27° C. Phytoplankton showed changes in its composition, where ticat@daoflagellateBalechina coerule
andAkashiwo sanguineaere dominant from 13 to 20 April, and from 24 April the dinoflagell@texandrium monilatur
and Gymnodinium catenaturhecame dominant. Along the whole study period, the dinoflagelzteoplysis caudatavas
a constant species, and less abundantly other dinoflagellates suchlexsindrium minutum Prorocentrum mican
Protoperidinium conicumTripos densand T. furca These algal blooms decreased from 4 May and the dinoflage
Alexandriumminutum, Gyrodiniumsp., Lingulodinium polyedrand Scripsiella trochoideappeared in low densitie
together with several species of the diatom gen@&actyliosolenPseudosoleniandRhizosoleniaThis is the first record
the speciesAlexandrium mondtum in Bahia Manzanillo. The variation in temperature, associated to a consp
turbulence of the water column caused by strong winds, and unexpected rain episodes, apparently affected the
structure of the phytoplankton communities.
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POS0120
Inter-annual variability ofDinophysisabundance and the accumulation of lipophilic toxins by
farmed mussels (Perna perna) in a subtropical estuary, southern Brazil (200B).

Thiago Pereira AlveésMathias Alberto SchraminLuis ProendaThatiana Oleira Pintd, Luiz Laureno Mafra 3r.

YInstituto Federal de Educacéo, Ciéncia e Tecnologia de Santa Catarina, Brazil
2Universidade Federal do Paran4, Brazil

e-mail: thiago.alves@ifsc.edu.br

In Brazil, shellfish farms are mostly located in Santa @at&tate (SC), southern coast. HAB species, niambphysispp.
are a major threat affecting the productive sector, and since 2012, the occurrence of these events are officially n
through the National Program for Molluscan Shellfish HygiericSanitation Control (PNCMB). In Babitonga Bay, nor
SC coast, field data and samples were obtained approximately twice a month during the@®period (except 200t
D.cf. acuminatawas the most frequent (65.7%) and abundant (max. 4100 céllBihophysispecies in the samples, t
D. caudata(13.8%; max. 640 celld)LandD. tripos(0.9%; max. 50 cellstl were also recorded. There was a marked o
of the annual rise ilDinophysisabundance on the weeks 2245 of the year (early winter), #i a second peak on week
(spring), lasting until early summer. Mussel samples usually started testing positive in DSP mouse bioassays o
being more frequent in 2007 and 2011, when the m&anf. acuminataabundance was 520 and 487 celfs.tespectively
2015 was the most unusual year, characterized by the loesft acuminataabundances (avg. 48.5 celt$).LLower salinit
and water temperature were the main factors associated with the occurrendgirdphysisspp. in the water and tt
presence of okadaic acid (OA) in mussels. Although mouse bioassays tested positive for only 8% of the cases
period, OA was present in 53% of the analyzed mussel samples (max. 136 ug totd) OA.Kg

POS0121
Genetic affinity ofTetraselmisstrains(Chlorodendrophyceae, Chlorophyta) isolated from a
tropical estuary of southeastern Brazil

Lidiane Lopes AlmeidaSuema BranépMair Machado Medeiros OlivefiaViariangela Menezés

IMuseu Nacional/Universidade Federal do Rio de Janeiro, Brazil
2Univasidade Federal do Rio de Janeiro, Brazil

e-malil: lidiane.lopes55@yahoo.com.br

This study describes the 18S rDNA and 28S rDNA sequences dktramelmisstrains isolated from Guanabara Ba
tropical hypertrophic estuarine of Rio de Janeiro, Bratilere it causes recurrent blooms. A morphological characteriz
of two strains (T9 and T10) and ultrastructure of one strain (T10) has also been analyzed. According to the ML ph
tree based on 18S and 28S rDNA the Brazilian material segddgtaawo clusters. The 18S rDNA sequences grouped
Brazilian isolates (T1, T3, T4, T5, T6, T7 and T11) in a distinct clade with a high bootstrap (94%) forming a cladi
convolutaeT. astigmaticaand T. cordiformisThe two strains remaing (T9 and T10) segregated into a big clade cons
of T. chuj T. tetrahele T. gracilisT. suecicaThe 28S rDNA sequences of T1, T2, T5 and T7 formed a separated cl
high bootstrap (98%), while T9 and T10 formed a distinct clade (100%indrpéological features of T9 and T10 str:
were close toT.chuil T.suecicAT .tetrathelemorphotypes, although the Brazilian material has presented cells with

size. The ultrastructural analysis of T10 strain showed a pyrenoid cavity opened tdaheamiscleus and the presence
cytoplasmic channels without division of the pyrenoid matrix. The ultrastructure of the pyrenoid as well the presenc
dictyossomes near the base of flagella indicated that the T10 strain belonging to the sulBgeussimis Apparently, th
morphological and ultrastructural data of strain T10 were supported by the genetic sequences.

109



The 17th International 09-14 October
Conference on Harmful Algae Florianépolis

Brazil 2016 Santa Catarina | Brazil

POS0122
Assessment of Rapid Test Kits for the determination of Paralytic Shellfish Poisoning (PSP) t
bivalve molluscs from GredBritain

Keith Harrisoh Sarah JohnsénAndrew Turner
ICentre for Environment, Fisheries and Aquaculture Science, United Kingdom
e-mail: keith.harrison@cefas.co.uk

Paralytic shellfish poisoning (PSP) is a serious illness whdahsdollowing consumption of shellfish contaminated \
saxitoxins, known as PSP toxins. Shellfish accumulate these neurotoxins from feeding upon +oaitualiyg microscop
algae. The saxitoxin family includes a range of different molecules, edlobsef compounds has a different toxicity, v
Neosaxitoxin and Saxitoxin currently thought to be the two most potent. Cefas is contracted to conduct official
testing of GB shellfish for marine biotoxins, including PSP. The current method udetkeftimg marine biotoxins is Liqt
Chromatography (LC) with Fluorescence Detection (FLD) (AOAC 2005.06), with the Maximum Permitted Level (V
OdzNNB y i f & y /With Fedll B§sibess Gdiratots IFBOs) required by EU regulations to cBnduRtoduct Testil
(EPT) to confirm the compliance of shellfishery products with hygiene standards, suitable methods must be use
assure the safety of shellfish batches. Whilst laboratories such as Cefas oFeDL&3 an accredited testing meth ¢
preference for many FBOs would be the availability of a safe, rapid, portable and easy to use testing method. C
number of rapid testing kits are commercially available. To date, however, there has been little data published cc
the performance of these kits, and none have focused on their applicability to monitoring shellfish from Great
(GB).This study therefore aimed to evaluate the performance of six different commercial PSP kits through comp.
the regulatory L&LDmethod on a wide range of samples.

POS0123
Morphology of Dinophysis acuminat@omplex and its spatial and temporal dynamics in Southe
Brazil

Lumi Haraguchi Clarisse OdebrechtLuiz Laureno Mafra JrLuis Proenca
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Dinophysis acuminataomplex has beeassociated with Diarrhetic Shellfish Poisoning events on the East coast o
America, but studies concerning its occurrence on larger scales are still missing in the region. Additionally, th
identification is mainly based on morphology, detémed with light microscopy (LM), and most specimens differ fron
ones described in the Northern hemisphere. This work aims to present morphometric data of this specie comple
assess whether this organism occurrence presents any temporal angitinspatterns in Southern Brazil. For this, ¢
obtained by monitoring programs and research activities in 3 areas in southern Brazil (RS, SC and PR) was compil
No significant differences in size were found between the analysed regionsaswrss, and the average size (n = 612) fi
were L = 37.26 ym = 2.88; H = 26.27 pym = 2.86; E = 9.31 pm %= 1.73; and L/H = 1.43 £ 0.15. Regarding distributi
more often in SC and PR (48% of 2385 and 49% of 543 samples, respectively), andadlycasiRS (12% of 229 sampl
However, until 2013 higher concentrations (> 10000 célisiere found mostly in SC (13 occasions, against 2 in RS a
Monthly means reveal a distinct temporal behaviour between RS and PR (south and north masttivelp, and a
intermediate behaviour in SC. The results indicate that besides de local components, the occurr@€ncacominat
complex in southern Brazil is likely to be connected by some extend.
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Harmful diatomThalassiosira minusculéKraske, 1941) in ballast water in Southern Brazil:
growth viability in laboratory

Ellen Cristina Dell'AgndidGabriel da Cunha BomhdMarcio da Silva Tamanaha

tUniversidade do Vale do Itajai, Brazil
e-mail; ellen.oceano@yahoo.com.br

The ballast wadr in merchant ships has been increasingly recognized as the main vector of transport and the cor
transfer of invasive species among different parts of the world. Some issues should be considered, such as bio
local ballast source, load capty and measures for ecological conservation of the target environment, becau
introduction of new species in the environment can impacts the local ecology. The Laboratory of Phycology (UN
been monitoring ballast water since 2007, in lt@ad Navegantes Harbors (Santa Catarina, Brazil), through water pt
FNRBY oFfftlFad GrFryl1a 6uvHn> YSaK aAi S0 gAGK YSIHYy @2f dz
live fractions for assessment of the growth viability in lalborg since the majority of individuals had intact chlorople
The cultures were made by micropipetting and serial dilutions in clonal system with F/2 medium, at 23,0+0,5%
90umol photons.3.m?, 12:12hours light/dark cycle. With the successfuiticated species wa3halassiosira minusct
(Krasske, 1941), a nocive diatom by the production of mucilaginous compound, bloom forming and hard identifit
optic microscope, as it is hanoplanktonic {(Bum diameter). The species confirmation was SU rDNA complet
aSdzSyOAy 3T g AlK LINR Y S NHhalssgigsiladbiscula goinmadunIempetaie (vaers&indp
cosmopolite, between the identified species, at the biggest Brazilian sea aquaculture park, in Santa Catin
productions asSardinella brasiliensi€entropomus undecimalishis harmful algae is considered an environmental
factor, because of its action mechanism in the fish gills.

POS0125
Combined effect of environmental factors oklicrocystis aeruginsagrowth and toxin
productivity

Pedro Geada Ricardo PereifaVitor VasconceldsAntonio Augusto VicenteBruno Fernandés

1Universidade do Minho, Portugal
2Universidade do Porto, Portugal

e-mail: pedrogeada@ceb.uminho.pt

Despite numerous studs reporting the influence of environmental factors over cyanobacterial growth and toxicit
much is known about the impact of synergies generated between these parameters. Taking advantage of such u
perspective, the aim of this work is tosess the combined effect of light intensity, £&0ncentration, temperature, ar
medium pH onMicrocystis aeruginosgrowth and toxin productivity. The combined influence of these variable
maximum biomass concentratiol(ax, g.1), biomass productity (Pnax, g of M. aeruginosaper L per day), and spec
growth rate (imax, %) was evaluated through a factorial design. In a first phase, different light intensitied @00umol.rr
2.s) and C@concentrations (0 10 % (v/v)) were tested. Then, tite optimal conditions found for maximum biom:
productivity with those two variables, assays were performed at different temperatures(d &/ 0 | Y R -98
resulting inXmax, Pmaxand pmax Values between 02.041 g.t, 0-0.262 g.tt.d* and, 0- 0.0457 h, respectively. The resu
show that optimal conditions fokl. aeruginosalissemination are obtained at 155 pmol?s* and pH 8.7 using a G@ich
FGY2ALIKSNE 6APSD podp 72 6Bk P00 | ( veastatstically sighificantiefle& &l.and
Mmax at @ 95 % confidence level. The exception was pH which did not present a statistically significant gifegt Dimi
work has set the bases to explore combinations of environmental variables asre oilmiting cell growth and/or tox
production.
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Extreme abundant bloom oDinophysisof the acuminatacomplex associated to warm marine
waters in Uruguay.

Silvia Marina Méndéz Ana Martinez Amelia Fabre

Direccién Nacional de Recursdsuaticos, Uruguay
e-mail: smendez@dinara.gub.uy

Dinophysiblooms have been reported associated to warm austral season since 1992 in Uruguay, but the summer
exceptional for the development of Rinophysisf the acuminatacomplextoxic bloom Ae bloom initiated during a d
period where we noted the increase of salinity due the major incidence of warm waters coming from Brazil fluxi
North to South along the Uruguayan coast. Under these conditions, the evolution of this exceptionalvirsdioilowe(
along six coastal stations and environmental conditions were described. We identified a narrow range of salin8g)
and temperature (224 °C) associated to the mayor bloom densities (>30x¥l.i*). The bloom reached recc
concentation of 15x10cell.t* in La Paloma and 83x3€ell.I* in Punta del Este. This bloom caused the longest peri
lipophilic toxins in Uruguay (5 months in Maldonado and 6 months in Rocha Department).The knowledgt
environmental conditions assiated to toxic blooms obinophysi®f the acuminatacomplex in this coastal area would
indicative of future risk periods of DSP events.

POS0127
Seasonal variability of weather and water data across an ocean and continent gradient in the
island from Santa Catarinddrazil

Michel Nobre Muza

Yinstituto Federal de Educacéo, Ciéncia e Tecnologia de Santa Catarina, Brazil
e-mail: michel.muza@ifsc.edu.br

The Island of Santa Catarina is located in a subtropical zone with a singular centirantontrast associate to clima
variability that is directly influenced by precipitating weather systems. This weather systems occur throughout the
are related to temperature anomalies in the region. In the coastal region, there is occurrence esfomatvith social
economic and environmental consequences in aquaculture. The regional climate, which directly affects the ci
patterns of rain, wind, including the occurrence and abundance of organisms is highly complex, characterized b
temporal and spatial scales, a result of climate variability and its extreme events. Data-aue@aographic provide fro
three experimental sites located on the island of Santa Catarina are used in this study to investigate the high {
variability contemplating meso scale climate characteristics of the study arba meteorological variables are driver
the Earth system models, then experimental data of ocean water are analyzed by case studies by periodic san
automatic water sensocontaining the variables water temperature, salinity and ocean level. The results show the
of weather data, for example, severe storms, which contributed to the seasonal characteristics of mesoscale clime
the episode of El Nino strong 282016. Furthermore, the austral autumn was diagnosed with an abrupt change
weather resulting in distinct features of seasonal transition from austral summer to winter. This change appears o
anomalies of largecale interaction oceaatmosghere couplingand can be associated with bloom of harmful algae ¢
the austral autumn 2016.
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POS0128
Modeling the dynamics of HABs, human communities, and policy choices along the Florida (
Coast: The CHANS Project

Lora E FlemirtgPorter Hoagland Barbara KirkpatrickGary Kirkpatrick Andy Reich Steven G UlimainDi JiR, Cathy
LF, Andy Beet Gary Hitchcoék Kate Kohlet Bruce Garrison Vincent Lovky Katrin Rudge

tUniversity of Exeter, United Kingdom

AWoods Hole Oamnographic Institute, United States
3Mote Marine Institute, United States

“Florida Department of Health, United States
SUniversity of Miami, United States

University of South Carolina, United States
’Sarasota Public Schools, United States

e-mail: L.E.lBming@Exeter.ac.uk

Coupled humamature systems (CHANS) involve dynamic interactions between humans and nature, often influe
and affecting the distinct dynamic characteristics of each component. We present an overview of an
interdisciplinay research program focused on a specific type of system that couples expanding and fluctuating
coastal populations to episodic blooms of toxic marine algae, drawing examples primarily from human interacti
blooms of the toxic harmfulalgalbi2 ¥ 61! . 0 RAY2Ft | 3Stt+3dST YIFINBYAlI oON
i A R SUsihig) ektant, but extraordinary, data to specify empirical models, this program of research has foc
characterizing the influence of earopogenic soures on K. brevis blooms, assessing the public health and economic i
of these blooms in an exposuresponse framework, and defining the choice of appropriate human policy responses
hazard. We present examples of the generic aspects of CHAtS1syn the context of Florida red tides, and we dis
also some of the challenges involved in compiling and analyzing the relevant data to support our positive and r
analytical efforts.

POS0129
Population dynamics of toxifproducing marine &ae in Nigeria

Medina Omo Kaditj Jeffrey Uyi Ogbebér

tUniversity of Benin, Nigeria
e-mail: mokadiri@hotmail.com

Phytoplankton samples were collected from the Nigerian coast (latitde14 Hin2 & T fn2py TdipRdzRSBL
in the Gulf of Guinea within the Guinea Current Large Marine Ecosystem. Climatically, there are two seasons in
the-wet and dry seasons. A total of about &iXxa of toxinproducing marine algaeere identified and distributed into thre
divisions of Bacillariophyta (diatoms) 5%, Cyanobacteria {dpeens) 25% and Dinophyta (dinoflagellates) 70%.
diatoms comprisedPseudonitzschiapp. Cyanobacteria were mairBscillatoriasppamongstAnabaem, Lyngbya, Nostc
Synechococcus, Trichodesmiugic. Dinoflagellates were mainlyProrocentrunf50%) amongstProtoperidiniurr
Alexandrium, Dinophysis, Ligulodinium, Ostreopsis, Scrippsiell&a@tte hotspots were recognized. The hotspot
Alexandriumsppwas Rivers State, and that fbigulodinium polyedrurand Scrippsiella trochoidesas Lekki, Lagos Stz
GyrodiniumandProrocentrum micangas Ogun State\ relatively high concentration dProrocentrum gracilalso occurre
in Lekki and Badagary (boith Lagos State) andOgun Stafehere were spatial and temporal variations of species. A |
of 91-2049 x 10 cells/L, with lowest density in Akwaom State and highest density in Lekki, Lagos State was obs
There was an obvious dichotomy in thegesies density, diversity and distribution. The southst coastal locations we
higher in toxic species density, diversity and distribution compared to seautith locations. Seasonal differences obse
include higher population density in the dry seasthan in the wet season. However there were few instances of h
density ofProrocentrunspp in Badagry (Lagos State) &rdtoperidiniumin Rivers State in the wet season.
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POS0130
Comparative ecophysiology dinophysis acuminatand D. acuta response to light intensity anc
interactions with prey uptake

Maria Garcia PortelaPilar Riob$ Beatriz ReguetaFrancisco Rodriguez

linstituto Espariol de Oceanografia, Spain
?Instituto de Investigaciones Marinas, CSIC, Spain

e-mai: maria.garcia@vi.ieo.es

Dinophysis acuminatand D. acutaare the main producers of DSP toxins in western Europe. In western Iberia
mixotrophic species exhibit important differences in their phenology, micro sgataboral distribution and imact ir
shellfisheries. To understand these differences and the contribution of photosynthiesssis heterotrophy, a 34d
experiment with cultures of each species was run to test their response (growth, toxin content) to high (HL) and
(LL) intengy under welifed (Mesodinium rubrunprey) and starved conditions. Maximum yield for both species was t
(1.2 and 1.6 times foD. acuminataand D. acutarespectively) under HL. Similar patterns were observed in grazing
althoughD. acutareachedhigher values thai. acuminatain particular under HL (2.86 and 1.01 ciliaf@sophysis day*
NEaLISOGAGBSte0d al EAYL f DIabiad.li9k) didngitiS exponéntiabphase i wieffl dondifidhd
Considering thab. acutabiovolume is 3.2 times that db. acuminatatoxin content was normalized to pg per eelly” ®
I LISN) @2fdzYS ol adaraszs GKSNB gla y2 RAFFSNBYyOS Ay 211
with no significant differences between HhdaLL regimes, were observed at the end of the plateau phase under s
conditions. A second 28 experiment was set to test survival of these species in the dark. Monitoring of photosy
yield (Y) with a PAM fluorometer suggests tBatacuminatas more lightdependent tharD. acuta.Extrapolation of thes
results to a field scenario is discussed.

POS0131
Monitoring on marine phytoplankton with Chlorophyll a and nutrient from coral ecosystem ne
{FAYG al NIAyQa LatlyR .lF& 2F . Sy3lft

Sanjay Chakborty!, Anirban Sarkéy Shilpi SahlaMahdia Bushra Mohammad Abdul Baki

Jagannath University, Bangladesh
2University of Dhaka, Bangladesh

e-mail: zoosanjaybd90@gmail.com

Monitoring on Phytoplankton and some physicochemical parameter was ctedidfcom coral ecosystem near Se
al NIAyQa AaflyRT .l& 2F .Sy3alto ¢KS ada2NBwSe gt a Oz
selected from this ecosystem. Samples were collected monthly from surface water for monitoring phigtoplamate!
temperature, transparency, pH, salinity, DO,.NRQ, SiQ, NH"*, PQ* and Chlorophy# . Fifty six species of phytoplank
from 21 different Family were identified. Ceratiaceae was the dominating Family and 10 species were identifiéd|
algal Genug£hatocerosCeratiumand Dinophysigvere found in the study area in the given time. Water temperature
recorded highest in November (83) and lowest in January (&), water was much transparent in January (503 cm
most turbid inMarch (58 cm).pH was highest 8.6 in February and lowest 6.7 in October. Maximum salinity was rect
February (40%) and minimum in October and January (21%). Dissolved oxygen was highest in Januaty4ha logyeés
in February (7 mg'). Maximum value of N@ and NQ was recorded in April (2 & 7.3 mgrespectively) but N@was les
in January. The maximum value of concentration of'Mids observed in November (5.07 mig ininimum in October (0
mg ). SiQwas recorded maximum in Marq30 mgt) and minimum in January (0.053 m{y.IPQ* and Chlorophyl& in
May (3.77 pug?) and in tress amount in October. ANOVA result indicates that most of the monthly recorded va
significantly different.
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Harmful Algal Blooms, ahate change and human health

Lucinda Lintoft, Lora E FlemidgRosa BarcietaRichard ShargeKeith Davidsoh) Gordon Nichofs

tUniversity of Exeter, United Kingdom

’Met Office, United Kingdom

3Scottish Association fdvlarine Science, United Kingdom
“Public Health England, United Kingdom

e-mail: 1419 @exeter.ac.uk

Harmful Algal Bloom (HAB) species produce potent natural toxins detrimental to both animal and human health. A
of climate change and neclimatic factors, algal bloom frequency, composition and speioporal distributions ar
changing. It is therefore important to understand the relationship between HABs, climate and other environmental
and human healthd be able to understand how HAB events could change in the future in order to take steps to
prevent and mitigate health and soeswonomic impacts. A scoping review was undertaken to map the existing lite
and identify knowledge gaps. The omkrresearch question was: to what extent will the occurrence of HABs ar
associated risks of their toxins to human health be influenced by climate changefu&stions included: 1) What are t
optimal environmental conditions for HAB development?Hdw do HAB species and toxin production respond to chi
in climate and other environmental conditions?, and 3) What links have been made between toxic HABs and the oc
of human illnesses? Future work will include integrating outputs from addyhamiecbiogeochemical coupled model -
the Northwest Atlantic shelf, observational marine environmental data, and UK HAB monitoring datasets to invest
links between environmental variability and specific FH&Bcies occurrences. Health datalvibie used to explore tt
associations between human health and HABs in the UK. Finally, UK Climate Projections data (UKCPQ9) will
identify possible changes to key environmental variables, and thus to HAB and human health risks.

POS0133
The Redrlide Project as a health monitoring system for the shellfish exposed to Harmful Alga
Blooms (HABS)

Ana Margarita PichardpoMario Castillo Chavéz

Ministry of Health, Mexico
e-mail: ampichardo@cofepris.gob.mx

In 2001, the Federal Commission Rnotection against Sanitary Risks (COFEPRIS) was created by a governmental
a decentralized technical, administrative and operational autonomous body within the Ministry of Health. It is res|
for regulation, control and promotion of healtin 2004, the COFEPRIS created The Red Tide Project, its main purpc
sanitary control of shellfish exposed to Harmful Algal Blooms (HABS) in the Mexican coasts, through a program «
monitoring which detects phytoplankton in seawater, copmpkntary to the sampling of biotoxins in shellfish, and
functions as an early warning system for detecting HABs. Its objective is to avoid the human consumption ol
exposed to such events. For this purpose, a set of Guidelines have beelisbst@dlio support the Sanitary Authorit
of States in Mexico with coastlines to perform a permanent application of monitoring programs and proceed with
in the event where HABs are detected. As a result of the application of the phytoplanktgfirsg®lan, from 2005 to 201
226 HABs were identified, 73 of them were potentially toxic for humans, 15 were ichthyotoxic, and 38 wdoxioon
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POS0135
Temperature effects on growth, yessotoxin content, and oxidative stres®odtoceratium
reticulatum from Argentina (South Atlantic Ocean).

Christian Houghtoh Marcelo Pablo HernandoGabriela MalangaBernd Krock Urban Tillmanh

!National Atomic Energy Commission, Argentina
2Consejo Nacional de Investigaciones Cientificas y Técnicas, Argentina
SAlfred-Wegenerinstitute, Germany

e-mail: cjouton@gmail.com

Little is known about speciespecific responses of toxjproducing planktonic dinoflagellates in response to Global Cli
Change. In this work we test the effect of tempenat on growth, yessotoxin (YTX) production and on oxidative str
Protoceratium reticulatumsolated from San Jorge Gulf, Argentina. One clonal isolate was acclimated to four ¢
temperatures (10, 15, 20 and 25 °C). During exponential growtiQte/ (1 S 3 & O2 TIKIS Alpdsoluble antioxidan
lipid radicals (LR, an oxidant species), and the cellular content of YTXs was analysed. Growth rate was significad
by temperature with a minimum at 10 °C (0.18)da maximum at 20 °([®.53 d'), and high but slightly lower growth at
°C (0.50d). YTX cell quota was not clearly related to temperature and ranged from about 3 pg YTX per cell at 20 °
7 pg YTX per cell at 25 °C. Acclimation and growkh odticulatunmat lower temperatures (10 and 15 °C) caused sigaiftly
KAIKSNI O2y OSY G NI A2y a -2F Q2w &8 SNjRdzS y206t SeNa | (YKESIZR) B iaridafFicadot
lipid damage, was high (12 and 5%1AU at 10 and 15 °C, respectively). In cells exposed to 20 and 25 °C, the
signifcantly lower, being minimal at 20 °C (0.04%10! 0 Ol dza SR 0 & RAGKresllty fugggsti a g
adaptation to higher temperatures which in surface waters of the San Jorge Gulf in summer is between 14 and 2C

POS0136
Portimine, the smallescyclic imine toxin isolated fromYulcanodinium rugosungFrench isolate)
is also an antagonist of nicotinic acetylcholine receptors

Romulo Araoy Claire LamoiseAmandine Gaudfn Jordi Molgé, Philipp Hess

INeuroPSI/ LTMB Toxines Récepteurs etalianFrance
2LTMB Toxines Récepteurs et Canaux, France

e-mail: araoz@inaf.cnrgif.fr

Vulcanodinium rugosunfpund in the Méditerranéen lagoon of Ingf#rance) and in the coastal zones of New Zea
Australia Japan and China, is now spreading thihamaritime commerce. While Frengh rugosunisolate mainly produce
pinnatoxinG and South Pacifié. rugosumnstrains produce pinnatoxiie, F, G and H. The noVelrugosunisolate purifie
FNRY || aKALIQ&a ol tftlad Gty oxikthatis §ommon to W fugosubideBies de3Silted
date. Portimine is a polycyclic ether toxin containing a-&&ebon imine ringrfi/z 402.22804). Although less toxic to mo
by intraperitoneal injection than other cyclic imine toxins, portimeéibits potent cytotoxicity against different cell lin
In the frame of a MinProject financed by the GDR PHYCOTOX, we have purified milligrams of portimine from an
extract obtained from ~50 liters culture &f. rugosum(French isolate). Ft, we fractionated the extract usingX8 SP
cartridges. The bioactivity of the SPE fractions was analyzed by microptaigtor-binding assay usiripprpedo marmorat
nicotinic acetylcholine receptors as substrate. The analysis of positive SPE fragtioass spectrometry confirmed t
presence of portimine and pinnatoxi@. Further, L&AS analysis of ethanolic extracts showed that portimine was the 1
toxin produced by this strain. The latter might be associated to culture conditions. Portiminpuniéisd by preparativ
HPLC, and characterized by HRMS and NMR. Electrophysiological recordfeympuns laevisocytes expressing mus
and neuronal nicotinic acetylcholine receptors, showed that portimine acts as antagonist of this class of iometreptor
channels.
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Can warming in itself promote cyanobacterial blooms in tropical systems with different trophi
states?

Andreia Maria Anunciacdo GomeMarcelo Manzi Marinhg Marcella Coelho Berjante Mesquit#&na Carolina Coelho
Preste$, Sandra M.F.O. Azevetidiquel Lurling

lUniversidade Federal de Itajuba, Brazil

2Universidade do Estado do Rio de Janeiro, Brazil
3Universidade Federal do Rio de Janeiro, Brazil
“Wageningen University & Research Centre, Netherlands

e-mail: amagome&gmail.com

Global warming is predicted to promote cyanobacterial blooms, but how tropical phytoplankton communities res
warming is less known. To further explore the effect of warming on phytoplankton communities and to get insight in
redstance to warming effects, we tested the hypothesis that warming will have a stronger effect on cyanol
dominance in eutrophic water than in oligoesotrophic. Hereto, we conducted an experiment with phytoplan
communities from two aquatic ecodgsns differing in trophic state. Water samples from an eutrophic and an -
mesotrophic system were collected and incubated in 25 and 30°C. Also, treatments that received additional surp!
P were included that served as eutrophication treatmek¥&rming in itself did not promote cyanobacteria in either w
from the oligemesotrophic or the eutrophic system. However, nutrient enrichment of water from the eutrophic s
significantly boosted cyanobacteria, and biomass increased 10 times in258@ and 30°C treatments. In contre
eutrophication of water from the oligmesotrophic system did not change the relative contribution of phytoplar
groups and response ratios were much lower than those for water from the eutrophic system. ThiststigaiEn eutrophi
systems cyanobacteria dominance can be favoured by further addition of nutrients, independently of a direct tem|
effect and that more pristine environments possess some resistance against eutrophication and warming. Sin
warming is assumed to intensify eutrophication symptoms indirectly, our study underscores the importance of
control.

POS0139
The effect of herbicide glyphosate on the cyanobacteri@glindrospermopsis raciborslgrowth
and saxitoxin productio

Fabiane Doft Ernani Pintb
lUniversidade de S&o Paulo, Brazil
e-mail: fabidorr@usp.br

Cyanobacteria, known for their ability to synthesize toxic metabolites, can become dominant in environments v
concentrations of nitrogen and phosphauStudies concerning cyanotoxins have demonstrated a broad field
explored, with few reports about eutrophication favored by the presence of herbicides in water bodies. Although the
of glyphosate in some aquatic organisms is well known stemties address the effect of this compound on the produc
of secondary metabolites by cyanobacteria. Reported as a potential environmental contaminant, glyphosate is
widely used herbicide in the world. The aim of this study was to evaluatentheence of different concentrations of tl
herbicide glyphosate (technical grade) on growth and saxitoxins production by a Brazilian sttglindfospermops
raciborskii Cyanobacteria growth was assessed by spectrophotometry and saxitoxins bgoposh oxidation liqui
chromatography with fluorescence detection. Among the concentrations tested, 5 to 15 mg/L of glyphosate did not
the parameters evaluated. When exposed to 20 mg/L of glypho€ateaciborskigrowth was reduced and saxitoe
production (normalized by cell density) increased. The concentrations above 30 mg/L prevented cell growth and |
assessment of cyanotoxins production. Thus, given the high glyphosate resistanc€ofalethorskitrain evaluated, ar
consideing the high anthropogenic interference through agricultural practices, it can be inferred that excess
frequent use of this herbicide is able to stimulate dominance and cyanotoxin production of these organisms, wit
modify the structure and fuction of aquatic ecosystems.
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Exploring the risk perception of red tides in coastal communities and authorities of Ecuador

Mercy J. BorbeCordova, Mireya Matilde Poz€ajas, Rita Alexandra Cedehdmar Honorio RuizGladys Torrés

!EscueldBuperior Politécnica del Litoral, Ecuador
?Instituto Oceanografico de la Armada del Ecuador, Ecuador

e-mail: meborbor@espol.edu.ec

The ocean is a critical component of the climate system, and changes in their conditions lead to shifts in the iy
dynamics of oceans and subsequently in the livelihoods of coastal commumisesciated with seasonal climate driv:
Ecuadorian coastal communities have been witnessing red tides in the coastal zone for deldagescer, little is know
about risk perception and practices of coastal communities during red tide events. In this research we asses:
perception, attitudes and practices of fishermen, coastal restaurant owners, and coastal authorities in relation to |
events along a co#a gradient from estuarine to coastal water§Ve develop an exploratory analysis applying a-
probabilistic sampling to fishermen, restaurant owners, €N 164), and coastal authorities in the sector of he:
environment and risk management 7). We applied two type of surveys in a semi structured format to explore
risk perception, attitudes and practices to climate hazards and red tidesg a Chi square test, we compare the respc
of fishermen and coastal restaurant owners, and thepanses of health authorities versus the environmental anc
management authoritiesWe found that fishermen associate red tide events with climate change and the rainy ¢
while restaurant owners do not know the causes of red tides events. Omtther hand, coastal authorities from t
environmental and risk management sector identify climate and nutrients as potential causes of red tides. In gene
is limited awareness of the potential risk of harmful algae blooms on human health.

POS012
Status of ciguatera monitoring in fishing areas in the Philippines

Ma Llorina RafiadaRhett Simon d.C. TabbddMarc Lawrence J RomérdlarieYasmine Dechraoui BottéjrElvira Z
Sombritd

!Philippine Nuclear Research InstitutBepartment of Seince and Technology, Philippines
2Bureau of Fisheries and Aquatic Resourd@spartment of Agriculture, Philippines
3International Atomic Energy Agency, Monaco

e-mail: mloranada@pnri.dost.gov.ph

In the Philippines the incidence of human fish poisotiag been increasing in the last decade, yet only a few were reg
as ciguatera fish poisoning (CFP). Ciguatera fish poisoning is caused by consumption of reef fish that have a«
ciguatoxins in their tissues. These toxins are produced by dgeifldes of the genuSambierdiscuand accumulate alor
the reef food web upon consumption by herbivores. In the Philippines, benthic HABs are being monitored, |
ciguatoxin detection methods have yet to be established to determine algal and figtityo At present, the nation
monitoring body is adapting an isotofimsed receptor binding assay (RBA) that was established for paralytic shellfist
In this work, we report data of a pilehonitoring study conducted in two (2) sampling site<Cigbu (Visayas region) ¢
Zamboanga del Sur (Mindanao region), noted as fishing grounds in the reef areas in the Phil(amberdicusell
densities were found to be insignificant (~1 cell/100 g macrophytes) during sampling times. Eleven fishaspdubas
analysed using the receptor binding assay to assess ciguatoxin levels. This study is part of the collaborative effol
the Philippine Nuclear Research Institute (PNRI) and the Bureau of Fisheries and Aquatic Resources (BFAR) tdlss
capabilities of the regulatory body on seafood monitoring to address ciguatera fish poisoning.
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Occurrence of cyanobacteria & diatom species and microcystin variants in Musina raw watel
supply and Limpopo river sediment, South Africa

JabulanRay Gumb?t Londani K NetshambigiPhumudzo Morris MavhungaAaron Sithlagl Thoka Khatjb
tUniversity of Venda, South Africa (zuid Afrika)

e-mail; jabulani_gumbo@yahoo.co.uk

The nutrient enrichment of freshwater dams, rivers and lakes leadsdpggation of cyanobacteria which are a mi
concern due to microcystins in South Africa and worldwide. The presence of microcystins may be a source of natu
matter (NOM) in raw water supply which stimulates the growth of cyanobacteria. Henepggt on the occurrence «
cyanobacteria and diatoms species in Musina raw water supply and Limpopo river sediments. The study showed t
of cyanobacteria and diatoms species were the river sedimefte FlowCAM and scanning electron microsc(pEeM
identified three cyanobacteria gener®scillatoria, Microcysti@nd Planktothrixand two diatoms:Navicula sppanc
Nitzschia palealhe physiceehemical analysis of the river sediment and water samples showed low levels of clay p
high leves$ of nitrates, inorganic phosphorus and total phosphorus. Th¥/ld\¢pectrophotometric method and total orga
carbon (TOC) analyzer confirmed presence of specific-uilttat absorbance (SUVA) and dissolved organic carbon
levels in the water samps. The high DOC levels and nutrients in the raw water and sediments stimulate the gr
cyanobacteria and the production of microcystirtdigh pressure liquid chromatography with a photodiode array dett
(HPLEPDA) then confirmed the presence wiicrocystin LR and YR in the water samples. Thus the presence (
cyanobacteria species and their microcystin variants poses a hazard to human health.

P0OS0143
Composition and abundance of dinoflagellates species associated with seagrass in Bar@amanc
Andrés Islands (Colombian Caribbean), during El Nifio and La Nifia events

Anderson Ruiz Gémezlose Ernesto Mancéra

lUniversidad Nacional de Colombia, Colombia
e-mail: andruizgom@unal.edu.co

In recent decades harmful algal blooms (HAB) and tweats such as ciguatera have increased in frequency and inte
generating negative effects on human health, the economy and marine ecosystems. In Colombia, these events
microalgae have generated a series of consequences ranging from theafdesh and birds to human poisoning. In or
to determine the composition and abundance of dinoflagellates associated with seagrass beds in the insular
Colombia, samples were collected in Baru Island during April and September 2015 andim&ss Island, during July 2C
April 2008 and September 2009. Three and seven genera of epiphytic dinoflagellates were found on the island of
San Andrés Island respectively, associated with the seagrabsdassia testudinupSyringodium fiforme andHalodule
wrightii. Some of these genera &ambierdiscus, Ostreopsiad Prorocentrummhave been associated with toxproducing
species and toxic events such as ciguatera. Cell densities of dinoflagellates were higher in San Andrés Islaatid (2
wet weight) compared to Bara Island (1032 cells / g wet weight), how&rarocentrum limavas the most abunda
dinoflagellate in both places. The results in Bart and San Andrés Islands, suggest that during EI Nifio and La Nifi
populatons of some species of dinoflagellates might respond positively, increasing their populations.
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Nitrogen limitation due to mariculturederived phosphorus and the recurring incidence of alga
blooms in Bolinao and Anda, Pangasinan, Philippines

Charissa M. Ferrerfe, Atsushi Watanable Toshihiro Miyajim3 Maria Lourdes San DiegécGloné&, Naoko Morimotd, Yu
Umezawd, Eugene HerrePaTakumi TsuchiyaMasaya YoshikaiKazuo Nadaoka

Tokyo Institute of Technology, Japan

2The Marine Sciencedtitute University of the Philippines, Philippines
SUniversity of Tokyo, Japan

“Nagasaki University, Japan
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e-mail: cmferrera@gmail.com

The mariculture of milkfishQhanos changsas been a major soce of income in the shared seminclosed coastal wate
of Bolinao and Anda, Pangasinan. After nearly two decades of operation, degradation of water quality has been
from longterm monitoring of Bolinao waters. Although the number of fish farnstigctures in Bolinao has been regula
to within the allowable limit after the massive fish kill that occurred in 2002, conditions have remained eutrBasialt
of seasonal surveys indicate that mariculture areas are nitrdigeited as shown by nibgen to phosphorus ratios (N/P)
the water that are consistently lower (~6.6) than the Redfield ratio (Icomposition of wasted fish feeds contair
more P than the nutritional requirement of fish, fish feces and excretions are the major sotdimesients in the area At
the start of the wet season, -Ninitation is relieved by Mupply from the watershed, oftentimes resulting to algal blo
that lead to fish kills.The increase in fish structures in the adjacent waters of Anda, as seen theaugllite image:
contributes to higher amounts of maricultwderived nutrients brought in to Bolinao by residual current during the
season.Correspondingly, recurring blooms of dinoflagellates and diatoms that often proliferate in low N/P nadiitiaos
have been reported for Bolinao and Andanderstanding the environmentslociceconomic aspect is important in t
recovery of a coastal area from the harmful effects of algal blooms arising from cultural eutrophication.

POS0145

Vertical distribution of Fluorescence Repetition Rate Fluorometry based estimatesnaiximum
chlorophyll fluorescence and its implication to changesphytoplankton biomass in a turbid rive
estuary

Brisneve EdullantésYongsik Stn

tUniversity of the Philippine®hilippines
2Mokpo National Maritime University, Korea

e-mail: bedullantes@up.edu.ph

Bio-optical techniques has been employed to estimate the photosynthetic properties of phytoplankton from v
fluorescence yield. FaRepetition Rate Fluorometry (FRR&)g of the biaoptical techniques, measuregn extensive sui
of photosynthetic parameters, including the maximum chlorophyll fluorescdrgettat is based on fluorescence transi
introduced by a sequence of bfi subsaturating flashes. This study investigated the feasibilithizcds substitute fc
chlorophylla concentration in estimating the phytoplankton biomass. Five stations along the axis of Youngsan ri
sampled monthly from January and December POdertical profiles of active fluorescence were obtained using FRR
dual Light (L) and Dark (D) chambers. Water samples were collected and analyzed to measure the ché
concentration ([Chik], mg n®) using Turner Designs®-AQ fluorometer.Depth profiles ofFm and [Chla] were ther
compared. Trends in scatter plots of FRRF based estimafesanfd thein vitro measurement of[Chla] for all longitudina
depth surveys showed a strong linear relationship. Linearity of the relationship betwaand [Chh] did not vary spatial
and seasonally. The finding suggests fhaican be used to estimate the phytoplankton biomass within the euphotic
This bieoptical approach provides a rapid, sensitive, famstructive estimation of phytoplané&n biomass that can eas
be integrated in aquatic environmental assessment such as the detection of harmful algal bloom during eutrophic:
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POS0146
Insights into molecular mechanisms underlying reproductive impairment in natural populatior
of the sea urchinParacentrotus lividugxposed toOstreopsisf. ovata blooms

Oriana Migliaccih Immacolata CastellahoDavide Di CioccioGabriella TedeschiArmando Negfj Antonello Merling,
Paola Ciring Giovanna RomanpAdriana Zingornte Anna Palumb*

1Stazione Zoologica Anton Dohrn, Italy
2Universita degli Studi di Milano, Italy
SUniversita degli Studi di Napoli Federico II, Italy

e-mail: oriana.migliaccio@szn.it

Toxic microalgae can exert negative effects on marine organisms, which are imehedisible in cases of mass morta
Longterm sublethal effects have not received much attention. Recently, we reported impaired reproductive al
apparently healthyParacentrotus lividusa keystone Mediterranean species, from a marine pratdcarea affected t
blooms ofOstreospsisf. ovata, a benthic dinoflagellate producing palytodike toxins. Reduced fertilization rate, increa
nitric oxide (NO) levels in the gonads, along with the nitration of toposome, a key protein involvedtiartbission ¢
positional information during early developmental stages, were found in sea urchins collected prior to and during th
as well as during the reproductive season. Serious developmental anomalies were observed in the progeny, sib
several months after the bloom without a complete recovery. NO levels were high in embryos at different develo
stages, which also showed variations in the transcription of several genes that were found to be directly or i
modulated byNO.In this study, we aimed at investigating the molecular mechanisms underlying reproductive imp:
in natural populations oP. lividusexposed t0O. cf. ovata blooms.Detoxification experiments in laboratory confirmét
situ data, revealing a gradul decrease of nitration with time. Our data indicates that nitration did not affect topot
structure and thermal stability, but could be involved in functional modifications such as metal binding and prc
degradation. These results highlight tbemplex role of toposome nitration as an active physiological signalling path

POS0201
Molecular detection of cyanotoxirproducing genes (anatoxin and microcistin) on Cyanobacte
populations monitored in Billings Reservoir (Sdo Paulbiadema, Brai)

Matheus Santos Freitas Ribéiréellipe Henrique Martins MoutinhoWerner S. HaniséhCristina Viana NietpCristina
Freire Nordfi

lUniversidade Federal de Sdo Paulo, Brazil
e-mail: matt.ribeiro@me.com

Cyanobacteria dominance on Billings &esir (Sao0 Paulo) arouses attention of researchers and authorities respons
water treatment, as these microorganisms are potential toxin producers. Cyanobacteria identification, quantificat
the detection of cyanotoxiproducing genes are mgessary on reservoirs, especially those used on water supply. The:
can be used on subsidies on water management. The aim of this study was to detect the presence of cypramtoging
genes in Cyanobacteria populations monitored in Billings Resef@@adema/SP, Brazil). The samples were colls
monthly between June/2014 and July/2015, at a point on Billings Reservoir. The samples used on the phytoplanktc
were collected using a plankton net (to identification) and Van Dorn sampleréatijication using Utermdhl methoc
Three samples (Nov/2015) were used on the detection of the cyanefmwiducing genes. The DNA was extracted and
two PCRs were run, the first to detect a fragment of the microcystiucing gene and the second anatoxin one. Fort
three Cyanobacteria species were identified. The total biovolume fluctuated between 0,76 mm3/L (Dec/14) and 9,
(Sept/14). The Cyanobacteria were dominant (relative biovolume > 50%) over the other phytoplankton groups ithg
period. The most representative species wekphanocapsa annulataCylindrospermopsis raciborskiMerismopedi
punctata Microcystis aeruginosaMicrocystis panniformjsMicrocystis protocystjsPlanktothrix agardhji Planktothris
isothrix Raphidiops brookiiand Sphaerocavum brasiliens&he molecular analysis demonstrates that the gene
microcystin and anatoxin production are present in the cyanobacteria genetic pool. These results suggests
Cyanobacteria in the studied point on Billkngre microcystin and anatoxin potential producers.
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P0OS0202
Cyclic imines evaluation in European commercial shellfish samples

Maria Ramblg Margarita Fernandez TejedoiChristopher O Milésingunn A SamdalJorge DiogerteVera Barbosa
Alice Tedbst*, Eneko Madorrat) Tanja Calfs Michiel Kotterman, Kit Granby

linstitut de Recerca i Tecnologia Agroalimenaries, Spain

2Norwegian Veterinary Institute, Norway

3Portuguese Institute for the Sea and Atmosphere, Portugal

“Aeiforia, Italy

SUniversity of Maribor, Slovenia

SAQUATT, Ireland

"IMARES Wageningd#R, Netherlands

8Technical University of Denmark / Danmarks Tekniske Universitet, Denmark

e-mail: maria.rambla@irta.cat

Cyclic imines (CIs) constitute a quite recently discovered grbmpacine biotoxins that act on neural receptors and 1
may bioaccumulate in seafood. Cls have an imino group functioning as their common pharmacore, responsible
neurotoxicity in mice. Cls have not been linked yet to human poisoning and aregubated in Europe. EFSA has reque
more data to perform conclusive risk assessment for consumers. Among ClIs, spirolides (SPXs) are produt
dinoflagellate Alexandrium ostenfeldiiand gymnodimines (GYMs) are also producedAbyostenfeldiiand by Karenic
selliformis The dinoflagellat&ulcanodinium rugosumroduces Pinnatoxins (PnTXs). Not all Cls are equally potent. ¢
commercial samples from eight different countries (ltaly, Portugal, Slovenia, Spain, Ireland, Norway, Netherl:
Demmark) were obtained over 2 years (2015 and 2016). Three fresh samples, 1 of each species (local seafc
processed samples (imported seafood, i.e. frozen or canned) were selected. Emerging Cls concentrations in all tl
were analysed on a trip quadrupole 3000QTRAP andHlRMS QExactive mass spectrometer. Two Cls-Braind SRPX
were found at low concentrations (0.1 to 12 pg/kg Pradnd 2666 ug/kg SPXA) in 95 commercial samples of muss
clams, oysters, scallops and cockles. Gymnodignimere not detected in any commercial shellfish during these samy
In summary, SRX and PnT>G were detected in 18.8% and 1% of samples, respectively, at concentrations higher 1
LOQ, and in 7.3% and 24%, respectively, of the samples at ¢ratmars lower than the LOQ (25ug/kg for SPXnc
0.1pg/kg for PnTXG).

POS0203
Differences on lipophilic toxins bioaccumulation in nativRditapes decussatygand non
indigenous R. philippinarun) shellfish species living in sympatry

Ana Catarina Bigd, Pedro Reis Costa

Portuguese Institute for the Sea and Atmosphere, Portugal
e-mail: ana.braga@ipma.pt

Shellfish are frequently exposed to harmful algal blooms (HAB). High levels of marine toxins exceeding the regule
are often deteced after HAB leading to closures to shellfish harvesting and production. Increasing toler:
environmental stressors and pollution is regularly observed in invasive shellfish species. The nativRuclaape
decussatusand the nonindigenous spec& Ruditapes philippinaruntoexist in Ria de Aveiro, one of the major shel
harvesting sites in Portugal. The aim of this study was to examine at natural conditions if this potential invas
indigenous specieR( philippinarurp have a differenaiccumulation pattern of marine toxins than the native species
samples of native clam and 27 samples of 4rafigenous clam were collected from the same site and at the same
throughout 2014 and 2015. E@SMS analysis of lipophilic toxins reveal@h#8icantly higher levels of OA group toxin
the native clam. The profile of OA group toxins was examined in 20 samples collected during 2015, but no differel
observed between species suggesting similar ability to biotransform the toxins.(Botnd DTX2 were found. DTX2
found in both species completely esterified and approximately 5 % of the OA was in the parent conformation. T
shows thatR. philippinarunaccumulate lower levels of lipophilic toxins thRndecussatesvhich mayncrease the intere:
of aquaculture industry for their cultivation. Further studies are now needed to investigate, under controlled condita
mechanisms that regulate the accumulation, transformation and elimination in native anéhd@enous spees.
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POS0204
Assessment of DNA extraction efficiency and quantification basedMexandriumsp. cultures

Gemma Giménez PapipMarta Schuhmachér

!Fundacié Universitat Rovira i Virgili, Spain
2Universitat Rovira i Virgili, Spain

e-mail: gemma.gimenez@fundacio.urv.cat

Surveillance and management of Harmful Algal Blooms (HABS) relies on the identification and quantification o
and/or toxic species. Molecular techniques are currently supporting the results obtained by nrgpoograms with opti
microscopy, and have a great potential as fast, reliable and accurate analysis of phytoplankton communities. |
techniques are constantly evolving and improving, and the use of commercially available kits are faciliteii
applicability; regardless of their analytical throughput and accuracy, all have common steps that can add bias tc
results.Bias due to extraction efficiency and quantification accuracy of genetic material is usually overlooked, altho
steps are basic for any molecular analysis and the development of new moleasked methods. In the present work,
extraction efficiency of a commercial kit commonly used in microalgae analysis is assessed with samples fron
Alexandriumsp. grains cultured in laboratory conditions. Different quantification methods of the extracted DN,
purified PCR products are also compared. The work is part of the project ALEXAIEXandriumsp. analysis by Ne
Generation Sequencing, funded by AC(@&talan Government) and Marie Curie COFUND Program.

POS0205
Paralytic Shellfish Poisoning and Pet Dogs in Southern Chile

Leonardo Guzmé&nCristina HernandézGemita Magaly PizartoClaudia ZamotaSandra Silva

Ynstituto de Fomento Pesquero, Ghi
2Secretaria Regional Ministerial de Salud, Chile

e-mail: leonardo.guzman@ifop.cl

The unexpectedlexandrium catenellaloom in the Pacific Ocean (4338°S) in ApriMay 2016 caused Paralytic Shell
Poison (PSP), stranded bivalve mollusks f¢egodesma donaciuprand mortality of birds and marine mammals, besid
strong effect to the social and economic system. The case of four pet dogs, who died after licking kelgMemmdsy(sti
pyrifera Durvillaea antarctica I G al yal . & comQuomREr dEé NBIA2y 2F |

suggested an intoxication by PSP. No samples of poisoned dogs but were collected stranded kelp samples. Thi
stipe presented its surface covered by a barnatlep@s australjs which would have been eaten by the dogs. W
performed a HPLC analysis to search PSP in barnacles and wash water of kelp+barnacles and mouse bioassay f
water. The barnacles had a toxicity between 2B ug STX eq.100¢,gwhile the wash water athe kelp+barnacle had
lower concentration (0.5 ug STX eq.10%).dn the first case, 95% were gonyaulatoxins (GI)¥a@nd the remaining 5¢
saxitoxin (STX), while in the wash water 53% were GTa®l 48% STX. Kelp wash water had 118 ug STX ed.I0tk
adherence ofA. catenella@S IS GA PSS OStfa (2 GKS ol Nyl Of SQa adzNF
water, but noA. catenellacells or cysts in the wash water were observed. The results suggest that both the lic
strandedké LJ 2NJ 1 St Lol Ny OftSa FyR GKS Ay3asSaidrzy 2F (2E.
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POS0206
The effect of macroalgae on the growth, survival, and toxicitykarenia brevis

Kayla Grace GardneVincent Lovk§ Richard PierceMike Henry

tUnivesity of South Carolina, United States
’Mote Marine Laboratory, United States

e-mail: kgg@email.sc.edu

Harmful algal blooms (HABs) caused by the dinoflageatenia breviproduce toxins that result in negative impacts
both humans and the enviranent. Little is known about the termination stages of these blooms, and few viable ¢
mechanisms have been suggested. Natural, algae derived compounds have been proposed as a way to limit blo
and reduce water column brevetoxins. The work praed here examines the ability of compounds producer
macroalgae to inhibiK. breviggrowth and survival and to decrease water column brevetoxins, as has been demor
by studies with microalgal species. The studies presented here use indiress@ysa(wherdl. brevids separated fror
whole macroalgae via a 7um membrane) and methanol aqakeous extracts of macroalgaand LCMS. The macroal
speciesDictyota sp.and Gracilaria spcaused 100% mortality df. brevian under 24 hours. In additig 7 other specie
significantly decreased the growth rate Kf brevisTreatment usingictyotasp. showed significant toxin reduction &
increase of the antitoxin brevanal. These results indicate that some combination of compounds produced by e
inhibit growth and survival oK. brevisand possibly limit their toxin production. Additional studies attempt to isolate
identify these compounds and test their effects on other marine organisms such as diatoms. Such alleop
interactions betveen K. brevisand macroalgal species could provide insights on potential mechanisms of
control. Results of additional egoing studies will also be presented.

POS0207
Paralytic Shellfish PoisoningeLISA detection of saxitoxin in food products

Titan S. Fan
!Beacon Analytical Systems, Inc, United States
e-mail: titan@beaconkits.com

Saxitoxin (STX) is one of the most potent toxins associated with the poisoning syndrome, Paralytic Shellfish Poisc
which can result in human deattylparalysis of the respiratory system. Increased contamination of shellfish food pr
with biotoxins has resulted from the increased occurrence of Harmful Algal Blooms (HABs). Shellfish, fresh anc
samples were evaluated using a commerciallgilable ELISA test kit from Beacon Analytical System, Inc. Blue n
steamers and mahogany clams were screened with this method to rapidly identify those samples falling within a
concern from 50 to 1,600 ng/gm tissu&he average assay LimftQuantitation (LOQ) and Limit of Detection in these tl
shellfish tissue types are 150 ng/g and 47 ng/g respectively. Good correlation was obtained between the Saxitoxin
kit and the mouse bioassay (MBA) confirmatory method when a compaoisoaturally contaminated blue mussels v
done. Tissue recoveries were from 1003%.
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POS0208
Evaluation and validation of gPCR assay for monitoring diatBseudenitzschiain Guaynuna anc
Salinas bays in Peru

Marcela Mora Chiy Armando Hung Chaparidarleni Ascén Cabréra

lUniversidad Peruana Cayetano Heredia, Peru
2Laboratorios Acuicolas SA, Peru

e-mail: marcelamora20@gmail.com

A real time gPCR was developed and validated for monitétseyidenitzschiaalgae producing the amnesic toxin (A$i
Peru. Proliferation of this harmful algae alone or with other toxic algae results in the harmful algae bloom (HAB) \
a risk for public health and aquaculture activities by contamination of the marine ecosystem. The molecular assay (
could detect low concentrations of these algae, at level of 6.3 x 10 célldtlh a100%of specificity and sensitivity.
Guaynuna and Salinas bays which holds a main bivalve molluscs culture production were monitored every fortnig
year showindevels 0f2.91 x 18cells *during summer and spring seasons, and lower concentrations during winte
concentration was irrelevant to ASP presenthis is the first report of using a real time quantitative PCR for identific
and quantificationof Pseudenitzschiain our country. Therefore, this molecular assay is highly sensitive for detect
HAB, and migth be useful as great alternative to the microscopic method.

POS0209
Seltassembled monolayebased immunoassay for okadaic acid detegtion seawater and
mussel samples

Sandra LeonardpAnna Toldrg Maria Rambfa Margarita Fernandez TejedoiKarl Andre& Laura FerrerésKatrina
Campbef,, Christopher T. EIiGE  / A | NJ 5 I @anaizPdzBsidige/DiogerieMonica Campdas

linstitut de Recerca i Tecnologia Agroalimenaries, Spain

2Queens University Belfast, United Kingdom

3Queen's University Belfast, United Kingdom

4Universitat Rovira i Virgili, Spain

®Institucié Catalana dBecerca i Estudis Avancats, Spain

®Instituto Tecnoldxico para o Control do Medio Marifio de Galicia, Spain

e-mail: Sandra.Leonardo@irta.cat

Okadaic acid (OA) and its derivatives dinophysistdXipTXL) and dinophysistoxi@ (DTX2) ae marine toxins produce
by dinoflagellates of the generarorocentrumand Dinophysis associated with diarrheic shellfish poisoning (DSP)
worldwide occurrence of DSP causes public health problems and economic damages to shellfish farming. Tireatd
of methods for fast, reliable and sensitive OA detection, alternative or complementary to official chemical analysis |
is a necessity. Thus, a saffsembled monolayer (SAMased immunoassay for the detection of OA and its derivati\
presented. Cysteamine and dithiblydrazide were used to covalently immobilise OA on maleimide plates on an order
well-oriented way, reducing nespecific interactions. Whereas the short cysteamine provides a thin and compact lay
long dithiothydrazide generates a thick and spaced layer. Competition between free and immobilised OA for 4Bé
monoclonal antibody and the subsequent incubation with HEtRlled secondary antibody allowed the establishmer
OA calibration curves. Croessactivity factors for DT and DT> in comparison to OA were established. Both !
strategies were applied to the analysis of seawater samples collected from the Catalan coast (NW Mediterranear
Galician Rias (Atlantic), and certified reference matesiaDSFcontaminated mussel. Good agreements were fc
between OA contents in seawater by the immunoassay and #3/MS, as well as correlation widinophyss abundance
The OA contents determined in mussel were in agreement with the certified valbese Two applications demonstre
that the immunoassay constitutes a valuable tool for early warning in monitoring programs.
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POS0210
Potentialities of the association of porous sensitive layers and Love wave transducers for dir
detection of algal toxirs

Ollivier Tamarih? Hamida Halfij Corinne Dejous Jean Luc Lachatyjddominique Rebiefe

lUniversité de Bordeaux, France
2Université de Guyane, French Guiana

e-mail: ollivier.tamarin@tbordeaux.fr

The low level detection of algal toxins isiemportant issue for the preservation of water quality and aquatic life. The
of Labon-a-/ KAL) RSOAOSa dza A yimhe, i 6ith B @sf, & sy to ds@ dédedidd list an alternatiy
conventional water analysis methad& biosensoconsists of a transducer and a sensitive layer specific to the target s
to be detected. Love wave transducers are highly sensitive which can not only operate in liquid medium, but also
developed as an integrated and communicating platfobave waves have been used to detect sfishh toxins, usin
antibody sensitive, selective layers. However, the low molecular weight of the toxins does not allow a direct det
bO2YLX SE (I NHSGé¢ o6KAOK O2yaA i partiglés hdve béeh Hskd/ In thig gostdr, e pre
the potentialities of a Love wave transducer and a porous sensitive layer functionalized for the direct detection ¢
The use of porous film as a sensitive and specific layer offers a proteatidhef surface of the device which allows
improve its robustness. Furthermore, the porous sensitive layer will provide a significant increase of the effective
area, the porosity permitting the switching from a twio a threedimensional "funtionalized surface". This would imprc
the sensitivity and the sensor detection threshold as was demonstrated in a gaseous medium. A direct detectior
molecular weight toxin is possible.

POS0211
The detection of microcystins by immunoassay witlBaoad Cross Reactivity Antibody

Titan S. Fan Jingping P. XdgFrank Falcdo da Frétdiido Kenkmanh

!Beacon Analytical Systems, Inc, United States
’Beacon Analytical Systems, Inc, Brazil
3DF Tecn«Cientifica, Brazil

e-mail: titan@beaconkits.com

There are more than 90 related compounds produced by cyanaobacteria which are highly toxic hepatotoxins to hu
other animals. Algal contamination of drinking water sourced from Lake Erie caused the potential health hazards
water of Tokdo, Ohio in 2014. Water from Lake Erie contained6% MicrocystifLR, 1&25% MicrocystirRR and 8.5%
MicrocystinYR. MicrocysthiLR is considered to be the most toxic, RR is half as toxic as the LR variant, and YR is be
two. Immunoassays used detect these toxins should detect most of the toxic congeners. Beacon has released an ir
test kit (BX) which demonstrates the following cross reactivity of this polyclonal antibody, LR (100%), RR (86%), E
(34%), LW (29%), LY (30%), 538%0], and Nodularin (58%). Any bacterial degradation of Microcystins produces tht
metabolite is ADDA which is not toxic. Tests focused on the detection of ADDA might overestimate the total t
Microcystins in public water supplies Eight diffet algal dietary supplement were purchased and tested by both LR s
and Broad Crosmeactive (BX) assays, the BX results are significantly higher than the LR specific assay.
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POS0212
A newly designed closed, stirrethnk photobioreactor system foproducing mass densities of
dinoflagellate and other selected microalgae

Alexis M Marti, Robert A York Carmelo Tomas
tUniversity of North Carolina WilmingteMarine Biotechnology, United States
e-mail: martia@uncw.edu

As more marine produstare being discovered from various microalgae, researchers must overcome the prol
producing mass densities for the harvesting of biologically active material while using the fewest resources a
possible. Unfortunately, little is known on tiparameters necessary for growing sensitive dinoflagellate microalgae ir
culture. Through a collaboration between IKA Works, Inc. and the Algal Resources Collection at the MARBIO
(University of North Carolina Wilmington), a 10 liter, fallfonomous photobioreactor was created and proven succe
in producing elevated mass densities of biological material. Using culturdsmghidinium gibbosumAlexandriun
ostenfeldii/peruvianumand other dinoflagellate microalgae,we have successfultiyraproducibly generated an equal v
pellet weight in one ten liter photobioreactor as we have in eighty liters of static culture. Cellular coultgitbosur
reach up to 300 million cells per liter, producing an average wet pellet weight -@#02@rans from one ten lite
photobioreactor. The IKA photobioreactor is flexible and easily adaptable. It reduces the footprint for growing highs
of algae and can be used directly as a-tmgt experimental instrument for researchers, teachers, andstrguo determine
optimal growth conditions for the variety of algae studied.

POS0213
MGC-LR toxicokinetics: analysis of free MR levels by HLPC/MS in six tissues of mice orally
exposed to the toxin.

Daniela Yazmine Sedawvaléria Freitas Magalh&esuciane Brand&pLeda GiannuzziDario Andrinolb

tArea de Toxicologia, Facultad de Ciencias Exactas, Universidad Nacional de La Pi@NIQEA, Argentina
2Universidade Federal do Rio de Janeiro. Instituto de Biofisica Carlos Chagas Filhdri@ber&cofisiologia e
Toxicologia de Cianobactérias, Brazil

3Centro de Investigacion y Desarrollo en Criotecnologia de Alimentos. Consejo Nacional de Investigaciones Cien
Técnicas, Argentina

e-mail: danielasedan@yahoo.com.ar

Oral route is or of the main routes of exposure to M@, mainly through ingestion of contaminated water with this t
Although, toxicokinetics of MCs has been insufficiently discussed in the literature. The aim of this study was to ewa
levels of MEGR presenin the main body compartments in mice orally exposed to repeated doses oLR
One group of N: NIH Swiss mice was treated by gavage with one dose of 254 Rgdd@nd 30 ", 1 hr, 3hrs, 12hrs ant
hrs after the administration blood, liver, intestinking, kidney and heart samples were taken. Another group of mic
treated by gavage with 4 doses of 250 ughR/kg administered every 48 hours. The same tissues samples were t
24 and 48 hours post administration. Heart MR levels were not detted in all experiments developed. The tissues m
involved in the uptake (intestine) and detoxification (liver and kidney) ofllRGad equivalents toxin profile vs. time.
same occurred with toxins profile in blood and lung. FreelNRGevidenced different dynamic respect to the total toxir
dynamic, mainly in the liver where showed no bioaccumulation of freeLRCThe differences in processes and tissue:
MGCLR has access in oral administration respect of i.p. administration could getleeatéfferent dynamics observe
Furthermore animals have shown a physiological adaptation to successive dosed & &t allowed them to have Ic
levels of free MELR in target organs such as liver.
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P0OS0214
The concentration of tetrodotoxin (TTX) invasive specieskagocephalus sceleraty&melin,
1789) in the Adriatic Sea (Croatia)

Ivana Ujevi&#263; Romana Roje BusattaJakov Dulclgc Anka Pralifjg Branko Dragicevic

lnstitute of Oceanography and Fisheries, Croatia
e-mail: ujevc@izor.hr

Silvercheeked toadfishlagocephalus sceleraty&melin, 1789), a poisonous marine pufferfish that has reache
Mediterranean from the Red Sea through the Suez Canal (Lessepsian migration) where it soon established its owr
nichedue to its exceptional biological features such as rapid growth, high fecundity and fertility. There are indicati
this fish species had managed to establish its population in the Adriatic Sea, but these findings still need to be day
the presence of its early developmental stages. Recent surveys located the adult specimens in the southern and ce
but it is possible that the temperature is still a limiting factor for invasion of the northern part of the Adriatic Sdandtvr
that L. sceleratugontains a potent neurotoxin, tetrodotoxin (TTX) that blocks sodium channels necessary for the
contractions. Therefore the skin, muscle, liver and gonads were analysed from the two specimens caught in tf
Adriatic Sea. Tetraatoxin was quantified in 1% acetic methanol extracts oMSIIMS in MRM positive mode. Among
four tissue samples analysed, the highest average toxin level was found in gonads (487} anglkhje lowest average w
in muscle tissue (0.8 mg Kg Theaverage TTX concentration in skin was (1.5 m{ &lightly higher than in the mus:
tissue, while in liver it was 30.6 mgkg

POS0215
Combined effects of UNB and PAR radiation on microcystins production and release by
cyanobacteria

Micheline Kez CordeireAraujo', Mathias Ahii ChfaMaria do Carmo Bittencoufliveird

lUniversidade de S&o Paulo, Brazil
e-mail: cianobacterias@usp.br

Changing global climate conditions have resulted in several interactive effects of physicochemical factossc
cyanobacteria, blooms formation and cyanotoxins production. The objective of the present study was to deterr
O2Y0AYSR STF¥FSO0la 2F LK2(G2a8yiKSGAOKTtte& I OG-BDS WNiYRY
microcystins MICs) production and release, growth and pigment conteriflimfrocystis aeruginosand Sphaerospermops
aphanizomenoidesThere was a reduction in chlorophyll content per cell over time of both cyanobacteria under co
PAR and U treatment, while gravth rates were not significantly different between the treatments and control. Comg
to the controls, intracellular MCs content (pg &bf M. aeruginosagrown under combined PAR and-B\Wvas significant
lower on days 2 and 10 of the experiment,ilghon day 6 it was higher. On the other hand, intracellular MCs contef
aphanizomenoidewas significantly increased under combined PAR an® thé¢atment. Extracellular MCs concentrati
per celtquota of both cyanobacteria were lower than thosetelcted intracellularly, and were simultaneously increasec
decreased over time. These results suggest that the response of cyanobacteria to combined PARBamdll Wen
depending on the species or strain.
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POS0216
The cyanobacteria dynamics versusarmocystin occurrence in the Billings Reservoir (Diadema,
Brazil)

Cristina Freire NordiFellipe Henriqgue Martins MoutinhoAndré F. RodrigueSliveira, Thais ReicheftWerner S.
Hanisch, Diogo OliveirsSilva

lUniversidade Federal de Sdo Paulazid

e-mail: cris_nordi@hotmail.com

The aim of this study was to monitor the cyanobacteria composition in the Billings Reservoir during 12 months and
its presence with the microcystin variants (NRR, ME&.R and M&'R) occurrence. Water saias were collected month
from January/2013 to July/2014, at one sampling site located in central portion of the Billings Reservoir. The cyar
qualitative and quantitative composition was obtained from surface layer and also used to determmoeysiin variants
Mycrocystin analysis was performed usingNlEAnalysis. The results showed thisticrocystis aeruginosandPlanktothri
isothrixspecies were the most common species found during all the sample period but these popuktemsatedtheir
densities over the studied time.Microcystin variants were detected during all the sample period and tRRM@s th
dominant variant until April. Another important result is that the cyanobacteria present in this study produce the
different microcystin variantsNo clear seasonality was observed in Microcystin variants, except tbRviGat displays hi
levels during dry/winter season. The statistical analysis reveals a strong correlation bédeediothrix isothrixand MG
LR variant andhis result can be considered the first report of this contribution in natural water environment. Bas
these findings and further investigations integrating cyanobacteria monitoring, cyanotoxins production and m
biology ability to identify thgoresence of cyanotoxin biosynthesis specific genes are under conduction to verify the re
of the toxins production in this portion of Billings Reservoir and also propose a remediation tool to increase the wite

POS0217
MARBiIoFEEBPenhancel biorefining methods for the production of marine biotoxins and
microalgae fish feed

Jane Kilcoyrte Stephen Burrél) Rafael SaldsJoe Silke Fidel Delgado Ignacio Albeft Maria Canga Pearse McCarrdn
Francisco Rodrigu&Beatriz ReguefaMorten Sandvik Ingunn A SamdalChristopher O Milés

IMarine Institute, Ireland

’Neoalgae microseaweed products, Spain
3National Research Council Canada, Canada
4Instituto Espafiol de Oceanografia, Spain
*Norwegian Veterinary Instituté\orway

e-mail: jane.kilcoyne@marine.ie

MARBIOFEED is a three year projectsupported by the First Call for Transnational Research Projects within t
Biotechnology ERNET, involving partners from Ireland (Marine Institute), Norway (Norwegiagriviaty Institute), Spa
(Spanish Oceanographic Institute and Neoalgae) and Canada (National Research Tloepcdject will involve largscale
algal biotechnology for the production of vakaglded products marine biotoxin reference materials anisli feed.Most
shellfish production sites in Europe are prone to closures due to the accumulation of biotoxins produced by
phytoplankton. Over 26 Etégulated toxins currently require statutory monitoring and new toxins are emerging
element ofthe project will focus on the regulated okadaic acid group, azaspiracids and domoic acid toxins. So
naturally contaminated shellfish, bulk algal culturing, harvesting of algal blaosituand enzymatic conversions will
performed to sourcedxins of importance. The development and use of novel immunoaffinity and polymeric colun
be investigated to enhance purification efficiencies to reduce cost and increase economic vibhitieed typically mas
from fishmeal and fish is unsustable and expensive to produce. This element of the project will focus on enhancii
culturing processes of microalgae for the production of highly nutritious and economically viable fish feed. Mi
provide an excellent alternative to fishmealawing exceptional nutritional value. Medium/small scale culturin
microalgae will be performed to determine optimum growth and nutrition with subsequent transfer of technologies t
scale culturing using 1,200 L photobioreactors. Harvested magergad then be formulated to produce fish feed.

129



The 17th International 09-14 October
Conference on Harmful Algae Florianépolis

Brazil 2016 Santa Catarina | Brazil

POS0218
Diversity of the marine diatonChaetocerosn Catalan coastal waters (NW Mediterranean) bas
on morphological and molecular approaches.

Laura Arif, Albert Refié Marta Estrada

!Consejo Supest Investigaciones Cientificas, Spain
2Institut de Ciéncies del Mar (Barcelona), Spain

e-mail: larin@icm.csic.es

Chaetocerog&hrenberg, one of the most abundant and divedss#tom genera, is ecologically relevant due to its world
distribution andto the fact that different species may reach bloom abundances. Due tortmiphological features (lor
setae and formation of long chains) or mucilggeduction, some species can be harmful, causing physiological dama
evendeath d fish by clogging their gills. In the present study we sh@nreliminary exploration of the diversity of this gel
from planktonic samplesbtained at different Catalan coastal zones (NW Mediterranean). The investidia$dmeen base
on the establishrant of cultures for differentChaetocerostrains and their posterior morphologicdight and scannir
electron microscopy) and molecular (LSU and SSU sBil#fences) characterization. Twenty one strains were establ
and 18different morphotypes werealetected. For most of them morphological amlecular information allowed speci
identification. In some cases, tlsequences represent the first available molecular information fomtleephospecies. Tt
morphotypes detected include four potentially tmaful speciegC. socialisC. danicusC. peruvianuand C. curvisetus Fo
some strainglisagreements were found among the morpholdupsed identification and thenolecularbased taxonom
assignment retrieved from public databasbfghlighting the ned to combine detailed morphological a
molecularinformation, as well as the difficulties to identify cloShaetocerospecies.

POS0219
Morphology and molecular description of two species Afexandriumfrom a tropical estuary in
southeastern BrazilAlexandrium fragaesp. nov. andAlexandrium tamutum

Suema Brandg Mair M.M. Oliveirg Fabiano SalgueifoMariangela Menezés

lUniversidade Federal do Rio de Janeiro, Brazil
2Universidade Federal do Estado do Rio de Janeiro, Brazil

e-mail: branco.susma@gmail.com

We report the first occurrence dlexandrium tamutunfor the South Atlantic and describe a new specieAlekandriun;
A. fragaesp. nov., from Guanabara Bay, a eutrophic embayment at Rio de Janeiro, southern Brazil, based on m
and DNA sequences (ITS, LSU and SSU rDNA). The plate formula of the new species is Po, 4", 6", 6c, 8s, 5"8
morphology of some plates is shared wikhminutumandA. tamutum however, the strong reticulation on the hypothe
of A. fragae proved to be a consistent character separating it from the other two species. The morpholagfrafacfits
well with strains ofAlexandriumsp. from Japan (D163C5, D164C6) also with strong reticulation on the hypi
Phylogenies inferred from coatenated ITS, LSU and SSU grodpdthgaesequences with those from Japan and indici
that they are a single species, forming a veeipported monophyletic group occupying a basal position toAhtamuturn
clade. The morphology of the isolates idéietl asA. tamutumconcords with published descriptions. The phyloger
analysis showed that the Brazilian isolates diverge slightly from other isolatesasfiutum,and are closest to isolates frc
China and Italy (SZN28, SZN29).
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P0OS0220
Taxonomic ad genetic approach to planktoniProrocentrumisolated from the South Atlantic

Suema Brancp Adriana Martin§ Mair M.M. Oliveird Fabiano SalgueitoMariangela Menezés

lUniversidade Federal do Rio de Janeiro, Brazil
2Universidade Federal do Estado Rio de Janeiro, Brazil

e-mail: branco.suema@gmail.com

The planktonicProrocentrumspecies encompass important dinoflagellate representatives because of their taxc
diversity and their harmful potential. Many problems of their taxonomic idesdtion have been due to the lack
description of diacritical characters of these species. Here we analyzed isolates d?ithreeentrunspecies obtained fro
the Brazilian coasP( cordatumP. shikokuensandP. triestinium combining morphology (L&hd SEM) and molecular D
sequencing (ITS and LSU rDNA) approaches. In general, the valve morphology and ornamentation of these three :
similar to found by literature. Examination of the periflagellar platelets revealed Bhatordatumhas eigh platelets
surrounding two apical pore®. shikokuensbad nine platelets surrounding two apical pores dhdriestiniumhas nine
platelets surrounding the single apical pores. The concatenate ML and Bl phylogenetic tree based on ITS + LSU rLC
indicated a big clade well supported formed By cordatum P. shikokuenseR. triestinumtogether P. balticum with P
triestinumas basal clade. The genetic proximityPofshikokuensd®. cordatumand P. balticumwas also mirrored in tt
morphological dta, these three species showed the same valve ornamentation with dense short spines. Th
represents the first complete morphological characterization of the periflagellar ar®a sifiikokuensand P. triestinurnr
Furthermore, we even clarify the géagellar area oP. cordatumIn addition, we showeBrorocentrunisolated from Braz
did not show any significant differences betwderorocentrunstrains from other geographical regions.

POS0221
When intraspecific overcomes interspecific variabilityesponses to phosphorus depletion in
Microcystis aeruginosand Cylindrospermopsis raciborskii

lame Alves Gued&sMariana Mendes Melfg Ana Beatriz Furlanetto Pachéc8andra M.F.O. Azevetdliquel Lirling

lUniversidade Federal do Rio de JaneBazil

2Universidade Federal de Juiz de Fora, Brazil

SUniversidade Federal do Rio de Janeiro. Instituto de Biofisica Carlos Chagas Filho. Laboratério de Ecofisiologia
Toxicologia de Cianobactérias, Brazil

“Wageningen University & Research Centre, Néémels

e-mail: iameguedes@gmail.com

Phosphorus loading plays an important role in the occurrence of cyanobacterial blooms and the comprehension or
nutrient affects the physiology of cyanobacteria is imperative to understand and manage blslicnscystis aeruginos
and Cylindrospermopsis raciborséiie cyanobacterial species that form potentially toxic blooms in freshwater ecosy
worldwide. Results from a limited number of studies have led to the idea @Ghatciborskiis an opportunistt specie
regarding to the use of this nutrient. In order to tes€ifaciborskis a better competitor for phosphorus thawh. aeruginosz
we tested five strains of each of these two species. Growth, photosynthethic efficiency, alkaline phosphatitye au
maximum uptake rate under phosphorus deprivation were analyzed. Although differently affected by pho:
deficiency, all strains were able to grow, maintain photosynthetic activity, and activate alkaline phosphatase, poihi
ability ofsomeC. raciborskitnd M. aeruginosastrains to tolerate phosphorus stress. Taken together, these results st
the welkknown plasticity observed in these species. All tested parameters reveled a broad variation among strain
significant diffeence betweerM. aeruginosaand C. raciborskiiOur results indicate that the level of intraspecific vara
precludes generalization and the physiological diversity of many freshwater cyanobacteria is underscored in la
based studies that use ontyne or few strains.
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POS0222
Pinfish ciguatoxicity in relation to varyin@ambierdiscuslensities in the Florida Keys

Danelle Alyce Dowhs

Florida Gulf Coast University, United States
e-mail: deedowns22@gmail.com

Ciguatera fish poisoning (CFPa ishycotoxin borne seafood poisoning. Originating in many tropical and subtropice
regions around the world, ciguatoxin is gaining attention worldwide, including South Florida and the Florida Ke)
have the highest incidence of CFP in the oweital US. The source of this toxin is the benthic dinoflagel@bierdiscu
which commonly associates with macroalg&EP is a highly underreported problem for many reasons, the main beir
the only indication of CFP is people getting sick femafood ingestion. Other reasons include difficulty identifying 1
sources, which herbivores are ingesting said sources, and the amounts of ciguatoxin causing toxicity in predator:
of these unknown factors, the purpose of this study was tedweine the toxicity in pinfishLagodon rhomboidgsn ordel
to determine if and how pinfish toxicity is related Gambierdiscudensities in the benthos. Toxicity was determined u
the N2a cytotoxicity assay with oubain/veratridine treatements to &rgodium channespecific activity. These data \
provide insight into low to mid trophic level transfer of ciguatoxin into the food web.

POS0223
In vitro approach for the study of toxic effects of harmful marine microalgae

Allisson Astuya FedericdRodrigueZz Ambbar AballayzonzaleZ Viviana Ullog Teresa Caprite
tUniversidad de Concepcion, Chile
e-mail: aastuya@udec.cl

Despite the advance of knowledge about the factors and potential mechanisms triggering the toxicity of harmfu
microalgae, these still remain unclear or controverdialvitrotoxicological assays using cell models have been propo:
a powerful tool for the study of harmful microalgae. The higher production of reactive oxygen species (Ré&8)dsigm:
akashiwomicroalga has been speculated to be one of the toxic mechanisms responsible for its ichthyotoxic
production has been assessed through direct and indirect methods, but the effects on target species remain to be e
Moreover, methods that regire cell lysis can underestimate the toxic potential of the microalgae due to the ex
reactivity and lability of these biomolecules. The aim of this study was to develiopvitro approach to evaluate the to»
effect caused by ROS and other solubl@ecules naturally released by living microalgae. Auture system of living re
tide phytoplankton and fish CH&E4 cells was used. Intracellular and extracellular ROS levels were assessed, sho
H. akashiwageleases higher quantities of R@&@npared to nortoxic microalga@unaliella tertiolectq The fish cell line €
cultured in a transwell system with. akashiwshowed variations in the expression of siethal marker Hsp70B, as induc
by a soluble microalgal factor, which probably carddrespond to ROS. Our results suggest this in vitro model as a vi
tool for the study of ichthyotoxic mechanisms of harmful microalgae.
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POS0224
Use of the cetbased assay as a screening method for the detection of paralytic shellfish toxi
mussel samples

Ambbar AballayGonzale%, Viviana Ullog Alejandra RivefaMacarena SilVaLorena Delgad®iverad, Allisson Astuya

tUniversidad de Concepcion, Chile
?Instituto de Salud Publica de Chile, Chile

e-mail: amaballay@udec.cl

Ethical concms regarding the mouse bioassay (AOAC 959.08), the toxicological assay for the detection of paralyti
toxins (PST), have prompted the search for new toxicological methodologies in order to eliminate the use of ar
monitoring. One of theeromising approaches is the use of in vitro toxicological methods such as thmasetl assay usi
mouse neuroblastoma Neufda cells (CBA). However, one of the problems of this assay is the effect producec
shellfish meat (matrix), so it is necasg to evaluate the effect of the extraction method before adapting the CBA to n
samples. The aim of this study was to evaluate the use of CBA as a screening tool for the detection of PST
contaminated samples. The first step was to evaluhte matrix effect in the Neur@A cells, comparing three extracti
protocols (AOAC 2005.06, AOAC 2011.02 and Hauidl extraction method). Then, using the AOAC 2005.06 extre
protocol, which presented less matrix effect, a madidation of the BA was performed. For this purpose, the repeatat
and reproducibility of the assay was measured using reference material. Both parameters fulfill the criteria of acct
at matrix concentrations between 1.5 and 25 mg meat/mL. Finally, the disaiion capacity of the CBA using the cu
value obtained from fortified samples was evaluated. A total of 13 naturatB&aminated samples were evaluated, i
11 were detected by the CBA. These results suggest the usefulness of CBA as a screbothgatttegugh it is necesss
to complete the validation process.

POS0225
A relaxed version of the Kofoidian system of thecal plate nomenclature based on plate
homologies

Santiago FradaPablo Salgado

Ynstituto Espafiol de Oceanografia, Spain
?Instituto de Fomento Pesquero, Chile

e-mail: santi.fraga@vi.ieo.es

More than a century ago, Kofoid proposed a system to label thecal plates of dinoflagellates based on series fron
antapical. Thanks to this system it was possible to dgvéie taxonomy of armoured dinoflagellates as it was gene
accepted by dinoflagellate taxonomists. Nevertheless, when different species or genera are compared it soon ap|
homologous plates receive different names when the Kofoid system éshgipplied. In 1978 at the Penrose Confere
on Modern and Fossil Dinoflagellates which was the first of the DINO series, this problem was addressed and disc
as a consequence several alternatives were published as an attempt to concilisgdgtiats with homologies. Althou
the proposals were very logic they were not used by taxonomist, probably due to laziness instead of disagreemen
systems. Here, a relaxed version of the Kofoidian system taking into account homologies amonds @afdied to son
Gonyaulacalegenera:Alexandrium CeratocorysCoolig Fragilidium Gambierdiscussonyaulaxand Ostreopsis
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POS0226
Lyl feara 27T -N-m&hylghtnddNabaire BBMAA) in cyanobacteria and seafood b
capillary electrophores-tandem mass spectrometry

Michael A Quilliarh Elliott S. Kerrih Robert L. Whiteé

INational Research Council Canada, Canada
2Dalhousie University, Canada

e-mail: Michael.Quilliam@nrc.gc.ca

i -N-methylaminaL-alanine (BMAA) is a neurotoxin firstsdovered in cycads and implicated as a possible cat
FYE2GNRLIKAO I GSNIE aoOf SNRaAaktlINJAYya2yAaY RSYSyGa
reports of its widespread presence in cyanobacteria and seafood, there is coneerrglobal public health. LKIS it
currently the method of choice but there are concerns over false positives from incomplete separation of isom
isobaric compounds or false negatives due to factors such as matrix suppression. In this studyy etgitiaphoresis
tandem mass spectrometry (QES/MS) has been investigated as an alternative method. After achieving isomer sef
in preliminary CRJV experiments, the CE was coupled with a triple quadrupole MS using first a commercial an
custom sheathflow interface. The best separation was achieved with a background electrolyte composed of 5 M for
in water/acetonitrile (9:1). Stacking after injection was achieved by lowering sample ionic strength through use of ¢
procedure.Quantitation was accomplished using isotegliution with a deuteriuralabelled internal standard (BMA#3),
which ceeluted with BMAA. Linearity of over 3 orders of magnitude was observed with eolird@tection (LOD) of 20 n¢
dry weight sample. The nigod had the highest isomer resolution of any separation reported thus far, suffer:
interference from matrix components, and provided LODs comparable witl$.CCEBMS/MS confirmed the presence
BMAA in cycad and assorted marine shellfish sampletsnduin the cyanobacteria tested, and the quantitative res
agreed well with those from L-KS.

POS0227
Potentially toxic benthicProrocentrumspecies from Brazilian waters

Silvia Mattos NascimentpTaina Santiago

lUniversidade Federal do Estado Rio de Janeiro, Brazil
e-mail; silvia.nascimento@gmail.com

BenthicProrocentrunspecies can produce toxins that adversely affect animals and human health. In this study, w
on the presence oProrocentrumcf. borbonicum, Prorocentrum hoffmarinumspecies complexProrocentrum lima ar
Prorocentrum rhathymunfrom the Brazilian coast. Strains were isolated from macroalgagbiroasp. andDyctiotasp.’
collected from three sites along a latitudinal gradient spanning 2200 km; Arraial do C&eB(2S, 42° 00" W), Marag
oyc ppQ {X opc npQ20 YR GKS 20SFHYyAO ¢NAYRFRS Laft |
24 + 2°C, with a 12 h light:12 h dark cycle and a photon flux density of 60 pfstl@ell dimesions (n=35) were measur
using the Axiovision software (Zeiss) in an optical microscope. The aim of the current study was to provide ¢
morphological characterization of strains using light and scanning electron microscopy. The strains nresihonded t
their species original morphological characterization. Celia of borbonicunwere 23.5H ¢ ®n  >Y { 2y D |
wide, while cells of thé. hoffmaniannunspecies complex were 41:31 7 ®n  >Y { 2B Phy R Yo v &
limawere 36.4nMmdm >Y f 29 @ddp Y RY HParksgmuircgliRwere 28.0321 >Y f 2y 34 prayT
wide. Molecular analyses using ribossomal genes are underway to complement the morphological study.
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P0OS0228
Epibenthic dinoflagellates from the tropical oceanic Trindade Island, Brazil

Silvia Mattos NascimentpAgatha Miréha Morae$, Carlos Eduardo Leite Ferréjriloyses Cavichioli Barbdsa

lUniversidade Federal do Estado do Rio de Janeiro, Brazil
2Universidade Federal Fluminense, Brazil

e-mail: silvia.nascimento@gmail.com

Trindade Island is a volcanic formatiorusited 1200 km off Brazil and comprises one of the most isolated island cc
off the Brazilian coast. Although the island is known by its high marine biodiversity, few studies were focused on m
The aim of the current study was to investigate tbpibenthic dinoflagellate species associated to macroalgae froi
Trindade Island. The macroalg@anistrocarpus cervicorr(is=3),Dictyota mertensi{n=4) anDictyota bartayresianén=1
GSNE 02ttt SOGSR FTNRBY (62 aAQdBAEQNT ® NRAYIR &h NI 1K v dh Qb 1 b
of 7.5, 9 and 10 m in September 2014. Macroalgae were vigorously shaken for 2 minutes to dislodge epiphytic ce
epiphytic suspension was preserved with neutral Lugol solution. Eileedinoflagellate species were identified «
enumerated using sedimentation chambers in an inverted optical microscope. Cellular dimensions were measure
calibrated scale in the eyepiece of a microscope. Cells were stained with Fluorescergrignidt® and observed unc
epifluorescence microscopy. Species of the gen@sdreopsis Prorocentrum Coolia, Gambierdiscus, Sinophysis
Amphidinium were registered. The morphospecig3streopsiscf. ovata, O. cf. siamensis Prorocentrum lima P
emargnatum, P. hoffmannianunspecies compleX. norrisianurmand P. borbonicumvere found. Total abundance vari
between 183 cells.gFRictyota bartayresiand and 10142 cells.gFRictyota mertensit. The generaOstreopsis
Prorocentrumand Cooliarepresented o average 39, 21 and 33% of total abundance wBéenbierdiscuand Sinophys
accounted for 1% and 4% of total abundance. The spéxiekovataandP. limawere the most abundant in the epiphy
dinoflagellate assemblage.

POS0229
Distribution and abundance of epibenthic dinoflagellates at the Brazilian northeast coast-(8
12°S)

Silvia Mattos NascimentpGabriela Abreu e Lima De'Cadioel Campos De Patyjlkabiano SalgueitoGuilherme Melg,
Mariangela Menezés

lUniversidade Federal do Estado Rio de Janeiro, Brazil
2Universidade Federal do Rio de Janeiro, Brazil

e-mail: silvia.nascimento@gmail.com

Epibenthic dinoflagellates of the gene€streopsisProrocentrum GambierdiscusCooliaand Amphidiniumoccur fron
tropical to temperate rgions. In this study the distribution and abundance of these genera were studied in seven sit
yoc 1Y FTNRBY nycHpQnpQQ{ (2 MHcpdQHTQQ{ i GKS . NIT)
and two in January 2013 (sinal summer). Macroalgae samples (n=81) were collected from depths -@n®.&nd wer:
vigorously shaken for 2 minutes to dislodge epiphytic cells that were posteriorly preserved with neutral Lugol :
Epibenthic dinoflagellate species were identifiand enumerated using sedimentation chambers in an inverted o
microscope. The morphology and genetics of @hef. ovataspecies complex were studied at one site. Temperature v
between 27.4 and 28°C and salinity from 34.2 to 35.@streopsiand Prorocentrunwere the more abundant genera. T
species Ostreopsiscf. ovata, O. cf. siamensis Prorocentrum lima Prorocentrum emarginatumand Prorocentrun
hoffmannianumspecies complex were registered. Higher abundances were found in the summan, Qvigd. ovata
abundances reached 53,659 cells.gEaMistrocarpus crispatis while P. lima maximum abundance was 16,2
cells.gFWadina boergesenii Gambierdiscuabundances were below 80 cells.gFWmacroalgaeall samples but one
which 1,186 cell$G. carolinianugFWDictyota® were registered. The generdmphidinium Cooliaand Sinophysisvere
observed at lower abundances (Sk&lls.gFWmacroalga® Molecular analysis (ITS) showed thatf. ovatacells belon
to the O.cf. ovatasubclade Mediteranean, Atlantic and Eastern Pacific.

135



The 17th International 09-14 October
Conference on Harmful Algae Florianépolis

Brazil 2016 Santa Catarina | Brazil

POS0230
Peridinincontaining dinoflagellates: effects of irradiance on growth, pigment content and
photosynthetic efficiency

Carolina Antuarte IslabdpCarlos Borges Mendedrnaldo d'Amaral Rus5sdClarisse Odeechtt

lUniversidade Federal do Rio Grande, Brazil
e-mail: gcarolislabao@gmail.com

The peridincontaining dinoflagellatesAkashiwo sanguineaProrocentrum micansand Scrippsiella trochoidedorm
important coastal blooms worldwide. The effects ohiiance levels on their growth, cell volume, pigment contents
photosynthetic efficiency were analysed. Strains were isolated in southern Brazil, and cells were grown at lovQ
umol photons nt st) and high (HL, 45090 umol photons m s?) light intensity. The pigments was analysed by ¢
performanceliquid-chromatography (HPLC), and the photosynthetic efficiengiF(F by pulseamplitudemodulatec
fluorometry. At stationary growth phase, cells were stained with Nile Red and observed hedardrescence microsco
for lipid content. Similar growth rate was observed AorsanguineandP. micangu 0.250.33 d*) under HL and LL, where
S. trochoide@resented higher values under HL (0.29+0.8ptdan LL (u 0.23+0.014(p <0.001)ncrease in the cell volun
was observed fofor P. micansalong the growth curve in both irradiances while for sanguineaat LL onlyAll specie
presented low concentration of photoprotective pigments under HL andridicating that photeprotection wasnot
relevant in the tested HHoweversS. trochoideandP. micanshowed higher photosynthetic efficiency (averdgém>0.5
compared toA. sanguinedR/Fn~0.2) in both irradiances. Lipid concentration at HL increased in the three species.

POS0231
Morphological variability and genetic identification of ichthyotoxic specieseudochatonellap.
Isolated from severe outbreak in 2016 at the Northern Patagonian Fjord, southern Chile.

Javier Paredég, Alejandra Andrea AguiletaBianca OlivarésClauda Uribée, Geysi Ximena UrrufiaMiriam Ruth Segu
Fabiola VillanuevaMauricio Vargds Daniel Abrahama Varéla

lUniversidad Catdlica del Norte, Chile

2Universidad de los Lagos, Chile

3Universidad San Sebastian, Chile

“North Patagonia Asesorias Ltd&hile

*Depto. de Gestion Ambiental, multiexport foods, Chile
SUniversidad Austral de Chile, Chile

e-mail: jaelpame@gmail.com

During January and March 2016 a severe outbreak of an ichthyotoxic species generated a great salmon mo
NorthernPatagonian Fjord (southern Chile), covering from Chiloe inner sea to Reloncavi Sed? {6.41° S). This eve
killed c.a. 23 thousands of fishes (c.a. 40.000 tons), resulting in severe socioeconomic impact. Thus, in order tozs
the causatie species associated to this outbreak, we record vegetative cells shape from live samples obtained
field, using optical microscopy. Moreover, molecular identification, from 2 clones isolated from bloom, was perform
rDNA sequencing (LSU ggnMorphological characteristics of cells were accordirggedochatonella sgpecies and sha
varied from ovoid, pyriform, elongated to “carrlite"” cells. Also, two unequal flagella were observed, although usuall
the long and forwardly direed flagellum was visible. Otherwise, phylogenetic analyses considered 500 pb

haplotypes of related species were used. Based in the ML tree topology, two monophyletic clades were gener:
composed by Fseudochatonella verruculospecies and ther with 7 Pseudochatonella farcimespecies. Both Chile
clones were grouped witR. verruculosapecies, showing a genetic distance ranged from 0.0000 to 0.0162 within the
Therefore, morphological and phylogenetic results suggest that ichthimspecies involved in the Chilean fish morti
corresponded tdP. verruculosghowever, further studies should evaluate other genes, toxicology, life cycle, and pa
morphological traits to support this taxonomic classification.
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POS0232
CRMFDMT1 a novel certified reference material for multiple groups of shellfish toxins

Pearse McCarrdnElliott Wright, Hakan Emteborfg Ciara Nult§ Thomas Rundbergetlared | Load&rKatharina Teipél
Christopher O Milgs Philipp Hess Michael A Quilim!

INational Research Council Canada, Canada

?Institute for Reference Materials and Measurements, Belgium
3Marine Institute, Ireland

“Norwegian Veterinary Institute, Norway

*AgResearch, New Zealand

®Institut Francais de Recherche pour I'Exploitatiorad®ler, France

e-mail: Pearse.McCarron@noanrc.gc.ca

Significant progress in analytical methodologies has enabled rapid analysis of shellfish for a wide variety of natu
Alternatives to traditional animal bioassays have become vital dueh&mges in international regulations, which n
consider chemical analytical techniques as reference methods. Certified reference materials (CRMs) are nec
development, validation and quality control of analytical methods. Up to this point omigii@d number of matrix CR}
have been available and only for single toxin groups. The production, characterisation and certification of -arfes
mussel tissueMytilus eduliy CRM containing domoic acid, okadaic acid, dinophysistoxins, azaspipmestEnotoxins
yessotoxins and spirolides is described. The homogeneity of the material was satisfactory and stability studies re
degradation of any toxin for one year at temperatures up to +18°C. Optimized procedures were implemented foe
guantitation of various toxins, dealing with challenges associated with exhaustive extraction of toxins from the CRI
as well as matrix effects in IMLS. Certified values have been assigned for ten analytes representing six toxin grouy
CRM The CRM has also been characterized for the wide array of additional toxins present, adding significant ¢
value. This new reference material, CREIMT1, will allow laboratories to assess complete ntokin analytical method
ultimately verif/ing trueness of analysis.

POS0233
First report of the epiphytic gener&ambierdiscusind Ostreopsisn the coast of El Salvador,
Eastern Tropical Pacific

Cesiah Rebeca Quintanilla Quintardjl@scar Armando Amaya Monterrdsdaime Javier Espinoza baete?

1Laboratorio de Toxinas Marinas de la Universidad de El Salvador, El Salvador
2Centro de Desarrollo de la Pesca y la Acuicultura, El Salvador

e-mail: rebekquintanilla@gmail.com

Toxinproducing algal blooms are recurrent in the coast of Blgsialr, however there are no reports of ciguatera poiso
due benthic algal blooms. The analysis of epiphytic dinoflagellates in the intertidal rocky platform of Los Cobanod
system revealed the presence @ambierdiscuand Ostreopsigor the first time in El Salvador coast, which are identifie
potentially toxic and are related to ciguatera outbreaks around the world. During April to May 2013, macroalgae
were collected in the intertidal zone of Los Cobanos by free diving and usistic dags; samples were then vigoro
shaken to remove dinoflagellates, the water was filtered through several sieves and the retidél OG A 2y Ay
was analyzed at the inverted microscope. B@hmbierdiscus and Ostreopsisre found inlow density (3 £ 2 cel/g of w
macroalgae); furthermorezambierdiscuspecies were mostly found in Rhodophytes. Along with these genera, 4 sp¢
Prorocentrumwere identified:P. lima, P. micans, P. mexicanwand P. minimum P. limashowed the highst abundanc
with 80 cel/g. ThouglBambierdiscuand Ostreopsispecies are still being confirmed, this is the first report of the gene
El Salvador and one of the few reports in the Eastern Tropical Pacific.
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POS0235
AcetylCoA carboxylases in dinofiellates: fueling the polyketide synthase pathways

Allen Richard PlaéeSaddef Half, Tsetvan R. Bachvargfbavid Goodllett

tUniversity of Maryland Center for Environmental Science, United States
2University of Maryland, Baltimore, United States
School of Pharmacy, University of Maryland, Baltimore, United States

e-mail: place@umces.edu

Dinoflagellates are known to make a diverse array of fatty acids and polyketides. A necessary precursor for their
is malonyiCoA which is formed byathoxylating acetyl GA using the enzyme acetflo carboxylase (ACQp plastid
containingorganisms, ACCs are present in the cytosol and the plastid (chloroplasts). Two diffemenof these natural
biotinylated enzymes exist, theeteromeric (prdaryotic) and homomeric (eukaryotic) forifihrough transcriptom
analysis ilAmphidinium cartera¢CCMP 1314) we were able to find two full length homomeric type ACC sequen
heteromeric type ACCs were found. Based on phylogenetic analysis we wen® asisign the cellular location for the
two ACCs. These assignments were validated using mass spectrometry proteomics on isolated gel bands,
streptavidin western blotting which shows two bands corresponding to the calculated sizes of th€se Additional ban
showing other naturally biotinylated proteins were also observed. Transcript abundance for these ACCs fc
established pattern for dinoflagellate mMRNA messages over a diel cycle. In addition, changes in the small
metabdome between day and night periods have been examined. This is the first description at the genomic an
level of ACCs in dinoflagellates. Future work will involve subcellular fractionation and kinetic properties of these 1
as well as assignents of the remaining biotinylated proteins in dinoflagellates.

POS0236
Occurrence of DSP toxins Rerna pernamussels (Linnaeu, 1758) and toxic marine phytoplank
in Arraial do Cabo, RJ / Brazil.

Daniela Almeida de SouzManildo Marcido de Olivaat, Maria Helena Baeta Nevedathias Alberto SchraminLuis
Proencd, Victor Barbosa Saraiva

lInstituto Federal de Educacéo, Ciéncia e Tecnologia Fluminense, Brazil
?Instituto de Estudos do Mar Almirante Paulo Moreira, Brazil
3Instituto Federal de Ediacdo, Ciéncia e Tecnologia de Santa Catarina, Brazil

e-mail: danielabio@hotmail.com

Marine molluscs farms at Arraial do Cabo, Brazil, are important Perna perna mussels producers and providers for r
in Rio de Janeiro citidowever, the threabf phycotoxins accumulation in shellfish can put the business at risk. The
we monitored the occurrence of paralytic shellfish toxins (PSP) and diarrhetic shellfish toxins (DSP) in Perna perrd
in Arraial do Cabo, Brazil, between January®8idd May 2014. Once a month phytoplankton samples were collecte
plankton net (20 um) for taxonomic identification and quantitation using Uterméhl method. Besides, mussels ¢
glands and whole flesh samples were used to determine DSP andXf&btomouse bioassay methods. Genera and sy
with toxic potential were recorded. Presence of DSP toxins in mussels flesh were registered 3 times (January, |
May/2014). These results are related to the presence of dinoflagellates of the Gemoshysis: Dinophysis acuminata .
Dinophysis tripos in the water samples. This is the first register of DSP toxins presence in molluscs harvesting aied
do CabeRJ.
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POS0237
Effects of shear stress on growth bficrocystis aeruginosalong phasphorus gradient

Zhengyu HY Yue Zherfg Yonghong Bi

IChinese Academy of Sciences, China
2University of Chinese Academy of Sciences, China

e-mail: huzy@ihb.ac.cn

Turbulence affects the growth of cyanobacterium because the nutrient flux to ¢teligges with the variation of the she
stress. In order to investigate the effects of shear stressMicrocystis aeruginosalong the nutrient gradientsM.
aeruginosavas cultured under the combination of four simulated shear stress conditions (0 mR&&495 mPa and 1
mPa) and three levels of nutrient conditions (0.01, 0.1 and 1.0'mbbsphorus), physiological activity parameters of
cells were measured. The results showed thitaeruginosahad higher specific growth rate, biomass and P uptakde|
95mPa value when phosphorus level was 1.0-lmdhe optimum shear force was 64 ~ 95 mPa for its growth at moc
phosphorus level (0.1 mg), and 64 mPa at low phosphorus level (0.01 #hghlkaline phosphatase activity (APA) in st
was sigificantly induced not only by low P concentrations but also high shear stress. It could be concluded that hi
forces had a negative influence on growth and phosphorus assimilation under the low concentration of P, and the
optimal shear theshold for the growth oM. aeruginosalncreasing shear stress could be an effective way to inhib
growth of M. aeruginosaby reducing the utilization phosphorous of cells. The study suggested that changing of tur
should be an useful techniqtie water bloom control.

POS0238
Molecular phylogeny of benthi®rorocentrumspp. in Japanese coastal areas and first report o
novel cladeProrocentrumsp. type 1

Tomohiro Nishimurg Shota Ab& Shingo Arimitsty Kazuki Saitp Hiroshi Funakj Wittaya Tawong Kouki TanaKalppei
Yanagidg Masanori Hiraoka Toshiyuki SuzukiMasao Adachi

1Kochi University, Japan

2Naresuan University, Thailand

3NPO Ino, Japan

“National Research Institute of Fisheries Science, Japan

e-mail: jmtnishimura@kochu.ac.jp

Some benthic species of the genBsorocentrum(Dinophyceae) are known as producers of diarrhetic shellfish t
Although phylogenetic analyses based on rDNA have been conducted to classify the Beortbéentrunspp. in the worlc
the molecular phylogeny of benthiProrocentrumspp. from Japan has not been well known to date. In this study
phylogeny of benthicProrocentrumspp. from southern parts of Japan was investigated. Between 2014 and
approximately 70 clonal strains of bihic Prorocentrunspp. were established from six sites30 m depth). Phylogene
analyses based on the LSU rDNA D1/D2 region revealed that the Japanese Bartitentrumspp. could be separat
into five apparent cladesP. concavumP. emarginatumcomplex, P. panamenseP. rhathymum and a new clac
Prorocentrunsp. type 1, which is a sister group to fReleveclade. Sequence analysis of bentArorocentrunspp. showe
a species level divergenceRforocentrunsp. type 1. The cells &rorocentrun sp. type 1 are oval in thecal view, and ¢
+ 2.8 um in length, 35.7 £ 2.9 um in width, and their ratio of length to width is 1.27 + 0.08. These cells often divide
hyaline envelope and produce lofhganching chains of adherent cellBhis workwas supported by Council for Scier
Technology and Innovation (CSTI), Crogssterial Strategic Innovation Promotion Program (SIP), "Technologi
creating next generation agriculture, forestry and fisheries" (funding agency:-oBented Technolog Researc
Advancement Institution).

139



The 17th International 09-14 October
Conference on Harmful Algae Florianépolis

Brazil 2016 Santa Catarina | Brazil

POS0239
Watch out with the ASP in the chilean sulntarctic region

Gemita Magaly PizartpMaximo Jorge Frangopulos Rivet8Bernd Krock Claudia ZamotaHernan PacheépRodrigo
Torre$?, Leonardo Guzman

nstituto de Fomento Pesquero, Chile

2Fundacion CEQUA, Chile

3Centro FONDAP de Investigacién en Dinamica de Ecosistemas Marinos de Altas Latitudes, Chile
‘Alfred-Wegenetinstitute, Germany

®Centro de Investigacion en Ecosistemas de la PatagOhite

e-mail: gemita.pizarro@ifop.cl

Amnesic Shellfish Poison (ASP), domoic acid, is one of the toxins that have been monitored in the Magellan ré&gitf
southern Chile) by LEL in at least 43 stations over the last 15 years. The levelsdiaags been in the range of n¢
detectable or traces. However, in 2015, for the first time, toxin levels close to detection limit were found in ribbeds
(Aulacomya ater 19.75 pg g0 = FNBY | Y2y AUG2NAy 3 adl GA 2 yhg monthsctheseQeye
were again not detectable in the same species and sampling location. A fortnight after and on samples from a mot
FNBF 6pncHnQ { I TpcH MEXicterlsbyl-§Ltandd® % in tReSracBoaies prankto{20 2D@ipin)
ribbed @. ate) and blue iytilus chilensismussels (0.74 and 1.52 udg, gespectively). ASP is common in low latitt
(27°S) and in the south of Chile (446° S) is generally associated with scallop or blue mussel farms, respedihw
discovery of ASP in places with little or no human influence as thé\stastic channels, lead to concluded that 262@1¢
period was not only the PSP and dinoflagellates year at the Chilean coast, but indicates that diatoms were appal
involved in HABs events during spring. However, such events virtually were undetected in the coast adjacent to Pac
of the Magellan region due to difficult access to oceanic areas and the low sampling frequency. Financial Support: |
1140385, Ré-TideProgram MINECOMO015

POS0240

Characterization of growth, and intracellular and extracellular domoic acid content in cultures
Pseudenitzchiamultiseries,P. fraudulentaand P. pungengar. aveirensis at different light
conditions

Lia Godinhg Alexandra SilVaMaria Ana Castelo Brang@ntonio Marque) Pedro Reis Costa

Portuguese Institute for the Sea and Atmosphere, Portugal
e-mail: lia.godinho@ipma.pt

The Pseudenitzschiadiatom genus comprises 12 species associated with the ymtomh of domoic acid (DA). T
neurotoxin is responsible for the Amnesic Shellfish Poisoning syndrome (ASP), first discovered as a result
consumption of contaminated blue mussels in Canada in 1989. The-wilddistribution of this genus posesthreat tc
human health and environment integrity, making bivalve harvesting unpredictable and creating significant losse
aquaculture industry. There is a need to understand bloom dynamics and ecophysiological factors that control toxir
growth rates and DA production. The production of DAPsgudenitzschiavaries according with species, growth phase
environmental conditions. The aim of this work was to determine the growth rates and DA production, both intre
and extracellularof Pseudenitzschia multiseried?. fraudulentaand P. pungenwar. aveirensidsolated from Cascais k
(Portugal) in October 2014. The strains were grown under three different light settings (15, 120 and 5607snpl D#
was detected in all lighgettings forP. multiseriesranging in concentration between 10 and 1625 fg DAlcalid reachin
higher levels during the stationary phase. The optimal conditions for cell growth and DA production were observe
and 560 pumol.nt.s®. A tendency dr negative correlation between diatom culture growth rate and DA production
observed. This tendency was particularly evident at higher light conditions (560 pief)nExtracellular DA (dissolvec
culture medium) was detected at the very endtbke stationary phase, being associated with blooms decay anc
senescence.
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P0OS0241
Toxicity of epibenthic dinoflagellates on grazing, behavior and survival of the brine shrimp
Artemia salina

Raquel Almeida NevEsTaina Antonio Fernanded uciandNeves SantdsSilvia Mattos Nascimento

lUniversidade Federal do Estado do Rio de Janeiro, Brazil
e-mail: neves.raf@hotmail.com

Chemical compounds produced by harmful algae have been responsible for poisoning incidents, and bloom ever
followed by contamination of marine life. The purpose of this study was to evaluate grazing and uptake rates, b
changes, and survival odArtemia salinaduring exposure to the toxic benthic dinoflagellat®orocentrum limg
Gambierdiscus excentrigusnd Ostreopsis ovataExperiments consisted of incubations (triplicates) Hwedl plate:
containing 10 ml of filtered seawater with each toxic dinoflagellate speciggtmaselmisp. (nontoxic control) with thre
individuals ofA. salinaper well. Feedng experiments were run for 1h at carbon concentrations of 40 ng€amd
intoxication experiments were run for 7h at cell densities of 200 ceills Tile brine shrimps fed on all different algal p
offered to them. No significant differences wereufal in clearance (1.53 + 1.15 mliid'; ANOVA, p=0.32) and ingest
rates (84 + 47.61 ngC ivlal; ANOVA, p=0.14) among treatments. Survival of brine shrimps was negatively affe
exposure to dinoflagellates showing 100% mortality in all treatraevithout significant differences among survival cu
(MantekCox, p=0.27). Swimming and position in the water column were significantly different in all toxic treatments
to the control (GLM, p<0.001). Clearance and ingestion ratAssdlinaseemed to be unaffected by the toxic dinoflagell:
during onehour exposure. However, survival and behavioAo$alinavere significantly affected by acute exposure to t
dinoflagellates.

P0OS0242
Updating information about marine toxins and toxic icroalgae from Western Patagonia,
Southern Chile

Méaximo Jorge Frangopulos RivetaGemita Magaly PizartoCésar AlarcénHernan PacheépCarolina Torg Pablo
Salgadé, Claudia ZamofaRodrigo Torre’s, Marco Antonio Pinto Torré$ Bernd Krock

Fundacion CEQUA, Chile

2Centro FONDAP de Investigacion en Dinamica de Ecosistemas Marinos de Altas Latitudes, Chile
3Instituto de Fomento Pesquero, Chile

4Centro de Investigacion en Ecosistemas de la Patagonia, Chile

SUniversidad Austral de Chile, Chile

®Alfred-WegenetInstitute, Germany

e-mail: maxfrangopulos@gmail.com

Through the analysis of information gathered from various sources (expeditions) from the western Patagei®iaS)
southern Chile, we report the current status of h#ul microalgae and marine toxins, in a sub Antarctic area witt
anthropogenic influences like aquaculture but highly mediated by global change (e.g. glaciers melting and freshe
conducted weekly sampling during a 3 month period inone stayfonii KS { G NI} A G 2F al ISt f |
FYR 20KSNJ SELISRAGAZ2Y A 6AGK aS@SNIttn 6an QLY ARMEINAGYATI S6an )
Field observations included mainly CTD, vertical net tows and niskin battipling (plankton), and scuba diving for t
benthic sediment and bivalve mollusc samples. The toxin profiles were determined by-WAEDLGIS/MS and LEI. Ou
results shows presence of numerous HAB t@texandrium catenella. ostenfeldij Protoceratium reticulatumGonyaula
spiniferg Dinophysis acuminatd. acuta, Prorocentrum limand Pseudenitzschiaspp.), and associated toxins, prime
gonyauxtoxin 2, yessotoxingpectenotoxin2, traces of dinophysistoxih and okadaic acid, and doneoacid. This ne
configuration about marine toxins and toxic microalgae for fjords and channels in western Patagonia confirn
vulnerable place for the occurrence of red tides events produced by emerging toxins besides those already h
known. This condition provides the basis for future scenarios distribution of HAB iArgiaictic waters that likely will
affected by stress factors such as climate change and ocean acidifidétiancial support: FC301069460, 30127738,
CONICYT RA1002, Fondecyt Regular 1140385
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P0OS0243
Feasibility of rapid screening kits for the determination of marine toxins and a comparison wi
LCMS/MS methods

Mirjam D. Klijnstry Susannah L. de WitteArjen Gerssen

IRIKILT Wageningen UR, Netherlands
e-mail: mirjam.klijnstra@wur.nl

The accumulation of marine toxins in shellfish can cause serious health issues when consumed. Amnesic shellfis|
(ASP), Paralytic shellfish poisoning (PSP) and Diarrhetic shellfish poisoning (DSP) are alg&rballjierefore regulato
programs for marine toxins have been established. Currently in the Netherlands the methods for the analysis ¢
toxins in shellfish are based on-MS/MS. These methods have a high sensitivity and selectivity, but digadearare th
high expense of running instrumental chemical analysis and the relative time consuming sample preparation. Ove
few years many rapid screening test kits have become commercially available for the various toxins. These kits
based on immunological assays or functional assays. Immunological assay formats can be based on lateral fl
(immunochromatographic assays) or ELISA formats (i.e. in a well plate). These assay formats are available for A
DSP toxins, bulsofor tetrodotoxins (TTX). Functional assays such as the PP2A assays or the nicotine acetylcholin
assay are based on the biological activity of a compound on respectively protein inhibition and receptor bhudiagtage
of these approache are the relative low cost and high tire#ficiency. Ten commercial screening test kits have

assessed for the determination of various marine toxins. Important parameters to ensure the appropriateness of
are: accuracy, sensitivity, cressactivity, specificity, detection range, rates of false positives and false negatives ¢
practical use of the test. The test kits were compared to the curret1BOMS methods.

POS0244
The preliminary study on the growth and toxicity ¢deterocapsa spand the effects of different
cultural density onCalanus sinicugrowth

Chunjiang Guan
INational Marine Environmental Monittoring Center, State Oceanic Administration, China

e-mail: cjguan@189.cn

Heterocapsap. is one of the algal species whidquently break out in the crab breeding ponds in the north of China
algal bloom induced bldeterocapsa sp. catause severe damage to tigiocheir sinensiseedling rearing. The results
our experiment showed that the optimal temperatureldétaocapsa spwas 23 ~3® and the optimal salinity was 20~
The fatality ofVenerupis Philippinararfieeded byHeterocapsa spvas high. After culture of 16 days, the survival rate
only 1.7%. GTFX component of PSP toxin was detected by high performance liquid chronagiogrtandem mas
spectrometry HPL.@ { k a{ 0 ® LGa O2yOSYiUN}GA2Y &I & n ®o Caladus Sinicuser
significantly influenced by different algal densityHdterocapsap. The feeding algae saturation point ©f sinicusvas a
about 21.83x10cells/mL. The ingestion @. sinicusncreased with the increase of the algal density when the dens
Heterocapsa spwvas between 2.56 to 21.83x4dlls/mL. The feeding rate @. sinicuslecreased significantly when t
density of Heterocapsa spexceeded 21.83x®06ells/mL. When the algal density Beterocapsa spvas between 0.88 |
15.13x106cells/mL, the survival and spawning rate@fsinicuincreased with the increase of the density. When the
density was less tha?.19x10cells/mL, the survival and reproduction ©f sinicusvould be inhibited.
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POS0245
Evaluation of the combined effect of light and temperature in the ecophysiological responses
strains ofCylindrospermopsis raciborskii

Marcella Coelho Berjantglesquita, Marcelo Manzi Marinhb

lUniversidade do Estado do Rio de Janeiro, Brazil
e-mail: macobeme@gmail.com

Cylindrospermopsis raciborgkia blooraforming species common in eutrophic freshwaters. Despite the factors that e
its dominance hs been the subject of many studies, most ecophysiological studies examined the response to ii
factors. However still need information about the combined effects of variables to improve our understanding of the
of this species. We conductedfactorial experiment that combined four temperatures and six light intensity (LI) le\
evaluate the effects on growth and photosynthetic capacityrBE8 Rmax) estimated by rapid light curves (RLC). Tt
temperature (15°C) limited the growth whénd &8 2 OAF G SR A GK [[ =2 aAyOS (GKS &t
The highest growth rates were observed when combining temperatures >20°C with HL. The RLC show no photc
AYRAOIFGAY 3 GKEFEG F €  adNI phot@ns/misBHowedelr, &mpeturgs»20¥Cadimbiyer wif
negatively affected the rER3. EK was also influenced by the combined effect, and a lower EK values were observ
onc/ YR [LBman >Y2f LIK2{02y4ackYuk dadapte 2sNde % G§uUNGS ma@re/lighd |
photosynthetic saturation (>EK) and the othersaldapted by requesting less light (<EK). Strains under light limitat
saturation were influenced by temperature, confirming the interaction of these two facitne. intraspecific variabili
suggests the existence of different populations. In natural environment this intraspecific difference would be a f:
factor to extend the blooms due to fluctuation of those population€atciborskiiexploring differat niches.

POS0246
Non-cylindrospermopsin and nossaxitoxin metabolites fromCylindrospermopsis raciborskii
strains

Livia Soman de MedeirgErnani Pintd

lUniversidade de S&o Paulo, Brazil
e-mail: liviasoman@gmail.com

C. raciborskiis an invasie filamentous freshwater cyanobacterium, globally distributed. The specie has gained at
due to increasing blooms and adaptability, based on their ecophysiological and biochemical plasticity. The mail
about this microorganism involves thegatuction of cylindrospermopsins, cytotoxic sulfated guanidine alkaloids
saxitoxins congeners that exhibit neurotoxic effects. Some few studies have been reported about potential ne
produced by the cyanobacterium but so far, no other toxic commul was identified from the specie. In order to discc
untapped secondary metabolites fro@ raciborsckimetabolomic studies were performed with two Brazilian strains ¢
18 and ITERO) and one Australian strain (CYP11). The UBBRABDTOFMS datanalysis from their biomass extra
revealed polar unknown metabolites and chemical structural evidences indicating they may belong to the same bio
group. The monoisotopic accurate massez 444.1745, 576.2169 and 426.1630 (x5 ppm) forHM detected in ITERS,
ITERP30 and CYP11 respectively, enabled to find the likely molecular formuitdgNeOs CooHzaN5013 Ci7H24NsOs. Moreover
the same isotopic profile was observed for the target ions, as well as a common fragmentation pattern aftedvtf
experiment. The detected compounds showed vaafined UV spectra, comprising the same absorption profile
maximums at 230, 278 and 335 nm, what is not common regarding the toxins produced by the specie. The HR
dereplication was performed flowed by queries in Antibase and Dictionary of Natural Products databases but they
suggest any potential candidate. Therefore, the preliminary results point towards to new moleculeS fragiborsckatill
to be elucidated.
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POS0247
Feeding lehavior of two species of copepods exposed to dinoflagell&iexandrium catenellan
single and mixed diets.

Pamela Carboné|lIRodrigo Martine’z Oscar EspinozZaonzaleZ Leonardo Guzman

lnstituto de Fomento Pesquero, Chile
e-mail: pamela.carbogll@ifop.cl

The toxic dinoflagellaté&\lexandrium catenellaa Paralytic Shellfish Poison (PSP) producer occurs in estuarine fjo
recently in offshore waters of southern Chile (39 ° to 55 ° S). This dinoflageltatastavith zooplankton assemblas
(mainly copepods), being their direct grazers regulating the distribution and abundance of microalgae. Grazing, g1
mortality rates are scarce f@. catenellaand almost unavailable for Chilean fjords. Consequently, the objective of this
is to generate information about these rates through bioassays with straiAs cditenella This information is relevant f
biological modelling of the distribution and abundancefoftatenellén estuarine waters. To evaluate the "predajurey”
relationship two treatments were performed subjecting two species of calanoid copepadstia tonsay Calanus chileng
to A. catenellaunique diets (Treatment 1) and natural phytoplankton assemblage diets inoculatedAwittatenell:
(Treatment 2). Whei\. cdenellais available as single diet (Treatment 1) both copepods predate on it, differing in a
clearance and ingestion rates 6f chilensisver A. tonsa When a greater diversity food diet is available (Treatmer
grazing pressure decreasesAncatenelldd y 62 G K 3INFI T SNE® 5AFFSNBYy(d KeéeLRGK
toxic cells postngestion through chemosensory methods. They can also choose for an alternative diet to reject t
prey. On the other hand, an important@ogical advantage, it has been pointed out, in organisms that synthesize
because they diminish the consume pressure on them and derive it to other species.

POS0248
Distribution patterns ofAlexandrium catenelldWhedon & Kofoid, Balech 1985) am5P betwee
the confluence of Baker and Messier channels (47°S; 74°W), during the last decade.

Maria Fernanda Corn€joVeronica Mufioy Luis Iriarté, Javier Monsalve Maria Angelica TocorrfalGaston Vida)
Leonardo Guzmén

Ynstituto de Fomento Esquero, Chile
2Seremi de Salud Region de Aysen, Chile

e-mail: mfernanda.cornejo@ifop.cl

The intensity, duration and geographical coverage of HABs caus&idixgndrium catenella southern Chile have shoy
an increase from 1972 to 2016, expandingdistribution from the Magellan region to the region of Los Rios-888°S’
Using data collected between May 2006 and July 2016, are analyzed the temporal monthly relative abundance va
A. catenellaand toxins levels of Paralytic Shellfishgoi (PSP) in three fixed sampling sites in the area of Tortel. The
area is located southeast of the Gulf of Penas, between the confluence of Baker and Messier channels (47° S).
are showing tha#A. catenellgpresents a low occurrence anelvkls of relative abundance, but episodes of PSP above
ug STX eq. 100'devel and highA. catenellarelative abundance estimations, in three opportunities since 2006
occurred. These results are reflecting annual and seasonal variabilitiesewtighest peaks have occurred during s
and early summer. However, during the late autumn of 2016, an abundance peak of this species occurred. This not
recorded situation would be reflecting the teleconnections to the ENSO-201&vent, asociated to a lower rainfall,
declination of water runoff from river Baker, higher radiation and higher water temperatures, suggesting that sali
water temperature exert an important role in the distribution and abundanca.ofatenelldn the gudy area.
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P0OS0249
Effects ofAlexandrium catenellaon post smolt salmon

Alejandra Andrea Aquiletd Xavier Andrés Gutierr&zlaen Mayorgia Fabiola VillanuevaDaniel Abrahama Varéla

lUniversidad San Sebastian, Chile

2Norwegian Institute for Watr Research, Chile
SFICOLABINIVERSIDAD DE CONCEPCION, Chile
“Universidad Austral de Chile, Chile

®Universidad de los Lagos, Chile

e-mail: alejandra.aguilera@uss.cl

To study the effects of Chilean strainAdeéxandrium catenellat various cell concerditions on Salmonid fishSalmo sale
-were evaluated at a post smolt stage {92 g) for behavior, blood physiological parameters and histology of gill tisst
bioassay included four fish tanks A=Control; B=250 cefls@H500 cells m) and D=100 cells mt, with a final volume ¢
100 | of filtered seawater. Seven fish in each tank were exposed for 24 hrs. The blood physiological parameters
significant differences between tanks with diferents cells concentrations, showing significaease in blood levels
Sodium (Na +), potassium (K +), chloride @@d Glucose in fish exposed to higher concentratios ohtenellaFish tank
B and D showed a lethargic behavior of the fish, being located near the air diffuser with low egpossmuli
Histopathological results showed presencéotatenellaells in the gill filaments. Other histological findings were epitt
hypertrophy with pale cell and corresponding fish mortality in tanks B and D, laminar hyperplasia was haltish fron
tank B, and moderate in fish from tank D. Also noted edema gill and telangiectasia lamellar fish from tanks B, C ¢
results obtained, mainly blood and histopathological physiological parameters, indicate a harmfubaffistt exposd
to different concentrations ofA. catenellaested,which relate mainly to damage of gill type, whighich relate mainly t
damage of gill type, which could explain a disruption in osmoregulatory capacity.

POS0250
The cysts role in the population dynaimof Alexandrium catenellaat Chilean coast: an
exploration through a population matrix model.

Daniel Abrahama Varélalavier Paredés

tUniversidad de los Lagos, Chile
2Universidad Catdlica del Norte, Chile

e-mail: dvarela@ulagos.cl

Ecologicalstudies onAlexandriumblooms have outstanding the importance of cyst beds in the population dyr
Therefore many works have focused in the cysts distribution and abundance, optimal conditions controlling
germination and the ability of germlingglls to contribute to population dynamic and the initiation of the blooms. How
several studies in Chile have demonstrated that the cyst abundance is scarce. Thus, the role of cyst beds in the
dynamic or at initiation of the blooms in Chiteuld be considered unimportant. The present work evaluates the rc
cysts at population dynamic through matrix population mode. The construction of this model took into account ¢
life cycle stages and transitions between them. Consideringptted data derived previously it was possible to run the m
in eight different scenarios, which evaluate the role of cysts under different idealized conditions for population dyn
very basic conditions, where the cysts in the sediment are thg amhtribution to the population, under the worst scen:
(i.e. considering the lowest growth rate for vegetative cells) the vegetative cells are scarce. But in best scenam®
highest growth rate), the contribution to the cells abundance is r@hyveven for the bloom initiation. Conversely, un
another scenarios, prebloom and bloom, new cysts production is more important. Spite the scarce cyst abunde
catenellain Chile, the present work highlights the important contribution of cyst e vegetative cells in the watt
especially under the best (environmental) conditions.
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POS0251
Effects of salinity on the interaction dlannochloropsis sgEustigmatophyceae) anBiacroneme
sp.(Pavlovophyceae), isolated from a urban eutrophic brestkicoastal lagoon

Renan Silva ArrudaThago Augusto Valaddo Carnéi@atricia DomingdsMarcelo Manzi Marinhb

lUniversidade do Estado do Rio de Janeiro, Brazil
e-mail: renan.arruda@ymail.com

Nannochloropsis sgNN) andDiacronema sp(DIl) arenanoplanktonic species involved in recurrent blooms at Rodri¢
Freitas Lagoon (RFL), BR in 2012. Knowleged about ecophysiology of species is fundamental to the understanding
of the blooms mechanisms. We investigated the influence of sakimitthe interaction between NN and DI, growth rate
YR LIK2G2aéyiKSGAO -éstinatedby fagid lighcvries RLE)X Sirkins BfDI ahd NN were isolat
maintained in F/2 medium, in salinities 8, 14 and 20 (S), = 25°C and 12/tidpphiod. Experiments were performed to t
if metabolites present in cultures NN and DI affect the growth of each other. Monocultures of the two strains were
ten days to obtain exudates. Each strain was then inoculated Hfreeliexudates fron monocultures of the other specit
after replenishment of nutrients. RLC were measured immediately after the inoculation in exudates (Oh) and 24h, .
NNSEdzRI S NBRAzOSR -ZBYf1426%0; 2DSH4%). THe BiMUd&tdincréasdd vdtS & 2 F > T
14S +83%; 20S +70%)DE dzRI S NBRdzOSR NB ¢ w3  91¥2,56 R0,009), BuFthisbetfect g |
permanent and decreased with time. Differences between rETR in control and other treatments were oldseri
(Fs,6=3,23 <0,015), showing the possible site of metabolites acfldve recorded allelopathic interaction between NN
DI strains could influence the persistence of these two organisms at the RFL in 2012.

POS0252
pH/inorganic carbon balanceféects onCylindrospermopsis raciborsKiCyanobacteria) growth
and biomass acquisition: insights to understand its predominance in eutrophic waterbodies

Mauro Cesar Palmeira VitaAriadne do Nascimento Mouawilliam dos Santos XavieRenato Josédis Molicg

lUniversidade Federal do Rio de Janeiro, Brazil
2Universidade Federal Rural de Pernambuco, Brazil

e-mail: maurovilar@gmail.com

Cylindrospermopsis raciborslgi a potentially toxic cyanobacterial specie considered invasive in differgttdies. It:
capacity of occupying several niches is a feature which is linked to its physiological traits, which allow it to h
ecological amplitude to several environmental parameters as light, temperature and nutrients. However, few wol
investigated these responses under different conditions of pH and inorganic carbon sources. To investigate the
pH/inorganic carbon variations in growth and biomass of the stfirraciborskilTEPAL, this study was conducte
Experiments were damwith 2L ASM. culture medium in different pH ranges (buffieee, 6.8 and 8.2) and inorganic carl
availability (with/without C®@ enrichedair bubbling and bicarbonate source (NaHGQ@ mM)). Growth rate, bioma
acquisition and physicochemical parat®es were analyzedC. raciborskiiTEPAL showed better growth (u>0.80; Tuk
p<0.01) and biomass yield under alkaline pH (>$€).05), with aeration (>500 ug ¢)LpH and inorganic carbon, as v
as growth (f5247135.42;p<0.01) showed an increag trend throughout the experiment, reaching higher values u
bicarbonate input (up to pH 10; 25 mg &).L.Considering that eutrophic environments are usually alkaline its expe
direct dissociation of the GOnto HC@, as the main carbon sowcvailable to the photosynthesis. At a L) risinc
scenario, it might provide an ideal growth condition to bicarbonate user specie€ likaciborskiivhich have differer
carbon concentration mechanisms, supporting its distribution to other latigyaeainly in aquatic systems where higtr
has been recorded.
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POS0253
Blooms of planktonic microalgae in Acapulco Bay, Guerrero, Mexico

Maria Esther Meave del Castfljdvaria Eugenia Zamudio

lUniversidad Autébnoma Metropolitana, Mexico
e-mail: mem@anum.uam.mx

The aim of this study was to identify planktonic microalgae blooms occurring in Acapulco Bag02800sing cell dens
and relative abundance data. Such blooms frequently become HABs. The study includes the analysis of 524 sactgxd
with plankton nets or Van Dorn bottles in and around Acapulco Bay. Phytoplankters from bottle samples were g
dzaAy 3 ! GSNX¥KIfQad YSGK2R® oy of22yYa 6SNB ARSYGATASR
the rainy (June to October) and digold (NovembeiMarch) seasons. Most diatom blooms were harmless. Tweng
blooms were formed by species that can be harmful, six of which commonly produce toxins; the Bisgonfenitzschi:
pseudodelicatissimahat could produe domoic acid and five dinoflagellate€dchlodinium polykrikoides, Dinoph
caudata Lingulodinium polyedrum, Gymnodinium catenatum and Pyrodinium bahamanssompressum)The last tw
are saxitoxin producers which represent the greatest risk to huimgalth. These HABs are associated with La Nifia .
Nifio events, respectivel. catenatunhad the highest density (2.3 x%dell 1Y) in Acapulco Bay; other species, which
reached high densities, ai@. polykrikoide$1.3 x16cell 1Y) andP. bahamensevar. compressun(773 x 18cell ). An
additional 59 taxa were found in Acapulco Bay (28 dinoflagellates, 26 diatoms, 2 rhapidophytes, 2 haptophytes
cyanophyte) were considered as potentially HAB producers because of their toxic duhaature, but occurred in lo
densities.

POS0254
Gymnodinium catenatunassessment in Acapulco Bay, Guerrero, Mexico

Maria Esther Meave del CastflldMaria Eugenia ZamudjdGuillermo Pérez Cortés

lUniversidad Auténoma Metropolitana, Mexico
e-mai: mem@xanum.uam.mx

The naked dinoflagella®®ymnodinium catenatuns widely distributed along the Mexican Pacific; the first bloom was r
in 1979 (1.15x1%cell LY). Acapulco is a small, waswater bay (19.81°C), located in the southern MexicancRia. Thi
species is a common inhabitant here all year and typically produces HABs from November to March. The first
Acapulco occurred in March 1999 (37.6%&6ll ). The aim of this study was to record the occurrence and density
species from May 2009 to March 2014 in Acapulco. Phytoplankton samples were obtained with Van Dorn bottles ¢
stations at different depths, inside and around the bay. The cell density varied broadly throughout the study, from .
x 1@ cell LY the highest densities were found in March 2014. Three HAB events were recorded over the period
November 24, 2009 (17xi@ell '), another on November 2@010 (188x1®cell L), and the latest on March 27, 2C
when reddish discoloration was served in the water at the center of the ba$. catenatunreached a density of 3.1x9
cell L at 1 m. The relative abundance @f catenatunwas up to 72.1%, followed W3rorocentrum gracilé20%, 8x1®cell
LY. On April 22014 a closure for shellfisharvesting was declared by the Laboratorio Estatal de Salud Publica de G
State because the level of saxitoxin in oysters was 418 pgSXTed.100g
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POS0255
Physiological response of a toxin producing cyanobacteriunHtmrdeum vulgard.. extract

Gustavo Franciscatti MecinaMaria do Carmo Bittencoufliveir&, Mathias Ahii ChfaMicheline Kezia Cordei@raujc,
Regildo Marcio Gongalves Stiva

IUNIVERSIDADE ESTADUAL PAULISTA "JULIO DE MESQUITA FILHQO", Brazil
2Universidade de S&o Paulo, Brazil

e-mail: mecina_l16@hotmail.com

The eutrophication of aquatic environments is a serious environmental problem, mainly due to the consequent in
blooms of toxic cyanobacteria, which can negatively affect animal and human health. As an altematventonly use
synthetic algaecides, chemical compounds from plants are employed to camitn@organisms that are of public hee
importance. This study aimed to evaluate the effectHafrdeum vulgaré.. extract (50, 100, 250 and 500 mb) bn the
growth and antioxidant response dflicrocystis aeruginoséitzing) Kitzing (strain BCCUSP282pm the beginning «
the exposure to the extracthere was a significant concentration dependent decrease in the cell density
cyanobacterium. The decrees observed in the presence of the extract were statistically different from the cc
Increasing extract concentrations resulted in an upregulation of peroxidase activity throughout the study, while su;
dismutase activity was only increased aaydb at 250 and 500mg-land day 8 at 50 and 100 mg é&xtract concentration:
Regarding GST activitie only significant change was observed at 50 and 100 hextkact concentrations on day 8. T
study demonstrates that the plant species possegseactive compounds that can interfere with the normal physiolo
development ofM. aeruginosa

POS0256
Evaluation of Dinoflagellates Kareniaceae and related genera in Acapulco Bay, Guerrero, Mi

Maria Eugenia ZamudidVaria Esther Meave del €tllo*

lUniversidad Auténoma Metropolitana, Mexico
e-mail: maruzare@gmail.com

The naked dinoflagellates from Kareniaceae and Brachidiniaceae families are morphologically and genetically rele
interest from a systematic perspective as walahuman and environmental health threat. Several Kareniaceae pr
neurotoxins (brevetoxins) or gymnodimine or hemolysins. This study identifies and quantifies the abundance
belonging to both families in Acapulco bay. The samples were collasted Van Dorn bottles from 2009 to 2015. Fift
taxa were recorded; eighKarenig one Takayama three Asterodinium(A. gracile A. spinosum A. sp.) and thre
Brachidinium(B. brevipes, B. capitatum, Bf. taylori).Three specie( brevisulcata, Kohgicanalisand T. cladochromyj
have been reported only in Acapulco bay and therefore are new records for the Mexican coast. The most
Kareniaceae from Acapulco ake asterichroma(10 - 2.8x10 cell. %), K. cf. papilionacea(20 - 4.5x1G cell. %), K
bicuneiformis20- 4.6x10 cell. 1Y), K. brevisulcaté?0 a 1.5x18cell. [*) andK. selliformisi0 a 9.4x18cell. L). TwoKarenit
were rare:K. papilionace20 a 491 cell."}) andK. mikimotoi(20 a 4.5 x1¥cell. ). Throughout the stug, the only specie
that produced a bloom wak. longicanalisapparently a nofioxic species, reaching high densities (near to 73x0 )
in March 2013 in the marine area surrounding the bay at 3m depth. Because of its ability to produce gymnad
selliformisis a potential ecological risk in the bay, even though this species has only been recorded at neacdlDk10
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POS0257
Spatiotemporal distribution of Mesodinium rubrum Dinophysiscf. acuminataand okadaic acid
in the shellfish farning area of Babitonga Bay, southern Brazil.

Thiago Pereira AlvesThatiana Oliveira PintpLirian JuraczKyLuiz Laureno Mafra 3r.

YInstituto Federal de Educacéo, Ciéncia e Tecnologia de Santa Catarina, Brazil
2Universidade Federal do Paran4, Brazi

e-mail: thiago.alves@ifsc.edu.br

The occurrence of toxic dinoflagellates of the gemisophysishas posed recurrent shellfish harvesting closures dt
bivalve contamination with unsafe lipophilic toxin levels in southern Brazil. Considerin@itttathysispopulations ar:
closely dependent on trophic relationships with other taxa #lerubrumand cryptophytes), then their eoccurrence mu
be synchronized in time and space in order Banophysido attain harmful cell densities. Therefore, wevestigated th:
abundance ofDinophysisspp. and their prey through sampling campaigns carried out twice a month over on
(Feb.2018Mar.2016) on a deep €Bm) and a shallow (2m) site around a shellfish farming area in Babitonga Bay,
CatarinaState. There were no significant differences in plankton composition and abundance, nutrient concer
salinity, temperature, turbidity or water transparency between the two sites. Integrated water column samples, c
with a hose, revealed freaguntly low abundances d@.cfacuminataandD. caudatamax. 150 and 20 cellsLrespectively
strongly associated with the presenceMf rubrummainly in early winter, when the highest cell densities of the prey (
610 cells.t) were recorded. Oldaic acid in the fredorm (freeOA) was detected (max. 0.021 p.lin the particulat:
fraction (>0.45 um) of the seawater, whereas @& and conjugated (acylated) forms were found in suspended, fe
Perna pernanussels (max. 101.14 ug total OA)@nd only conjugated forms (max. 17.82 ug)igwild Anomalocardi.
brasilianaclams sitting on the sandyuddy bottom, indicating different toxin transfer pathways from phytoplankto
either pelagic or benthic filtefeeding bivalves.

POS0258
Effects of irradiance and salinity on growth and toxin production Byorocentrum lima

Bruna Fernanda Sobrinhd_uiz Laureno Mafra 3r.

lUniversidade Federal do Paran4, Brazil
e-mail: brunafernanda.sob@gmail.com

Prorocentrum limds a cosmopolitan bentb dinoflagellate known to produce the diarrheic toxins okadaic acid (O#
dinophysistoxial (DTXL). In order to evaluate the influence of relevant environmental variables on growth anc
production, P. limawas cultured under different salinitig§1=15; S2=25; S3=35) crossed with multiple irradiance
(N1=277.5; N2=58.0; N3=12.2 pmol photoriésM) during 30 days. Cultures were originally growing at 100 umol photc
2.st and salinity 30, and no acclimatization was performed prior to ékperiment. Cell abundance varied among
irradiance levels, attaining a maximum of 54,266 and 59,066 celisinday 25 in N1 and N2, respectively, and only !
cells.mf'in N3 (day 15). Significantly higher (p=2.2%)li@tracellular OA concentrans were recorded in N1 (10.9163.7~
pg.cellt) compared with N2 and N3 (4.9795 pg.ceit) at day 4. OA cell quotas decreased thereafter for N1 an
dropping to a minimum of 1.53.98 pg.ceit, but remained similar for N3 (5.0452 pg.ceit) at day 30, probably as a res
of toxin retention by slowdividing cells exposed to the lowest light level. EXTéoncentrations (max.1-4.2 pg.ceil) alsc
decreased after day 4, but were not affected by irradiance. Salinity had no clear effect on t@xitioretor cell growtt
Thus,P. limapresented a highly effective mechanism of osmotic regulation, tolerating abrupt salinity changes &
enforced in tidedominated estuaries, where cellabundance and toxin content are expected to be greater during €
periods, when light incidence on the bottom is maximum.
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POS0259
Species of the thecate dinoflagellate genAsexandriumfrom the tropical Mexican Pacific

David U. HernandeBecerrit, Ebodio MacieBaltazaf, Sofia A. Baré@ampi$, Karina Esquia-Lard

lUniversidad Nacional Auténoma de México, Mexico
2Universidad de Ciencias y Artes de Chiapas, Mexico

3Instituto Nacional de la Pesca, Mexico

4Centro del Cambio Global y Sustentabilidad del Sureste, Mexico

e-mail: dhernand@cmarl.unam.mx

Thecae dinoflagellates of the genuslexandriuminclude more than 30 recognized species, 16 of which are conside
harmful, either forming blooms and/or producing toxins. All species are marine and truly planktonic, and are sprea
the world. Base@n samples obtained following several methods and from various localities of the tropical Mexican
from coasts of Jalisco to coasts of Chiapas, we have found eight species (morphospa&ssnaifriumAlexandrium affing
A. concavum A. globosum, A. minutum, A. monilatum A. pseudogongaulaXA. tamarenseand A. tamiyavanichii Thes
species are described and illustrated by both light microscopy, after thecal dissociation, and epifluorescence mi
using Calcufluor. This is the first recanl Alexandrium globosumand the first morphological documentation &,
pseudogongaulakom the Mexican Pacific Ocean. At the moments there are 16 spAt@&andriumisted for the Mexica
Pacific, but we believe that this number will increase whenerstudies dedicated to the genus can be undertaken, inclt
cultures and molecular biology.

POS0260
Systematic review of fish contamination by microcystins

Nathalie Arnich
French Agency for Food, Environmental and Occupational Health, France
e-mail: nathalie.arnich@anses.fr

The observation of cyanobacterial blooms in some French water bodies led the risk managers to set a tempora
commercial and recreational fishing activities due to the risk of fish contamination by cyanotoxinssimgreamber ¢
storage dams as well as nutrient inputs associated with pollution of surface waters contribute to amplify this issu
context, a systematic review has been conducted to collect data in order to assist risk managers regarding<tu
contamination of freshwater fish by microcystins (concentrations reported in muscle and liver in various fish specie
the word), on the kinetic of contamination and depuration and on the possible relationship that can be draw
monitoring data on cyanobacteria and/or MCs in water. A special attention has been given to the analytical meth
in the studies to quantify the concentration of MCs in fish tissues and a score on the reliability has been attributeidg
to the descriptbn provided in the paper. From ~ 1000 references retrieved from literature search databases, 69
criteria for analysis. The whole process of this systematic review will be presented as well as the main data co
answer the questions. For exgple, regarding results on MCs in fish muscle, when considering the reliability of the ar
YSGK2RZ 2yté FS¢6 RFEGF NBYIFIAY FTNRBY FASER adGddzZRASa® ¢
silver carp ilypophthalmichthys molitx) from China for the sum of MRR and LR by HPMS.
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POS0261
Physiological responses dicrocystis aeruginosdécyanotoxin producer) against algaecide actic
of Pistia stratiotesL. extracts

Regildo Marcio Gongalves Stlvanderson Lorenc&pGustavdrranciscatti Mecina Maria do Carmo Bittencoufliveir&,
Micheline Kezia CordeirAraujc

lUniversidade Estadual Paulista "Julio De Mesquita Filho", Brazil
2Universidade de Sao Paulo, Brazil

e-mail: regildos@yahoo.com.br

The increase in urban aeiiies, industrial and agricultural, along with the discharge of their effluent causes and acce
the process of eutrophication of bodies of water. This phenomenon coupled with the rise in temperature h
consequence the rapid proliferation ofaryobacteria in the aguatic environment, a process known as bloom. In this
recent studies have demonstrated the applicability of compounds of plant origin as important resources for the c
microorganisms, algae and weeds that harm directlg/anindirectly the health of populations, as well as agricult
production. This study aimed to evaluate the effecPidtia stratioted.. extracts aqueous and ethanolic (100, 250 anc
mg %) on the growth and antioxidant response Microcystis asiginosa(Kutzing) Kitzing (strain BCCUSP232). F(
density there was a significant reduction to the different concentrations of the aqueous extract from the 2nd
exposure, which are statistically different when compared with control. As foethanolic extract, a similar profile w
observed, and for the highest concentration used (500 my, lthe cell density was reduced to 0 from the 4th da
exposure. Furthermore exposure to tlie stratiotesextracts caused increased internal productieinhydrogen peroxid
and in general the production of peroxidase, catalase and glutath&tnensferase related to antioxidant defer
metabolism of cyanobacteria, with the exception of the enzyme superoxide dismutase. In view of these resul
corcluded thatP. stratioteshas the potential to control populations of cyanobacteria, suggesting that this action «
correlated with oxidative stress caused the same.

P0OS0262
First record of microcystin in a tropical coastal lagoon with intensive fishming (Juara Lagoon,
Serra, ES)

Fernanda Bréda Alvesvaléria de Oliveira Fernandes

tUniversidade Federal do Espirito Santo, Brazil
e-mail: f.bredaalves@hotmail.com

Cyanobacteria are widely distributed in aquatic continental environments atttbse where there is eutrophication i
common occurrence of toxic algal blooms. The objective of this research was to evaluate the community of cyan
and the potential for flowering and production of microcystin, besides the limnological vesiabh tropical coastal lago
located in an urban area and submitted to various human impacts of its multiple use. A major local economic acti
intensive fish farming. The samples were collected in the subsurface, using a horizontal Van tberfotbtater toxir
analysis by immunoenzymatic analysis method (ELISA). The attributes of cyanobacteria community were:
composition, total density, abundance and biovolume, as well as environmental variables and limnological: wind ¢
values, turbidity, transparency, water temperature and concentration of the main nutrients. The identification had
of 43 species of cyanobacteria belonging to 17 genus, 8 families and 4 orders, of which 3 genus confirmed in lit
microcystin poducing. The cyanobacteria density and the concentration of nutrients showed high in two stations, E/
the influence of a disseminator stream of domestic effluent and EA3, located in intensive fish farming system, bott
showed concentratiorof microcystin. This work is a warning due to the presence of microcystin found in tropical
lagoon Juara, located in Serra, ES, Brazil, a place that has low data on bloom of cyanobacteria and their toxil
economic importance for the regiadue to intensive fish farming.
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POS0263
Dynamics of microcystin toxic genotypes in the environmental gradient Rio UrueRiayde la
Plata, South America

Gabriela Martinez de la Escalerangel SegurfaCarla Krui?, Claudia Picchi

linstituto de Invatigaciones Biolégicas Clemente Estable, Uruguay
2Centro Universitario Regional Este, Cede Rocha, Uruguay
Facultad de Ciencias, Universidad de la Republica, Uruguay

e-mail: gmesiri@gmail.com

Among the cyanobacterial species associated to toxic bloMitspcystisspp. is usually the most frequently found an
has been shown that these blooms are composed by toxic anedamaaMicrocystispopulations. It is well known that ti
toxicity of Microcystispopulations is encoded by thecy genetic clusterwhich comprises 10 genes arranged in
bidirectional operons. In this study we considered toMirocystispopulations to those harboringncy genes (toxi
genotypes). We analyzed the distribution Miicrocystistoxic genotypes in the Rio UruguRyo dela Plata system |
guantitative real time PCR targeting four genagyB mcyD mcyEand mcyJ Six bimonthly sampling campaigns we
performed (20132014) in six locations spanning 800 km, from Salto Grande reservoir (Rio Uruguay) to Punta del E
limit of Rio de la Plata). The highest abundance of toxic genotypes was found in Salto Grande reservoir (upstre
other sites) during warm seasons, decreasing towards the marine end. To evaluate iMioxicystispopulations
flourishing in thissystem belong to a unique or to several genotypes, their diversity was addresddigjlibyResolutic
Melting Analysief mcyJand decisiorree learning techniques. Surprisingly, distinctive clustersoyJgenotypes wer
found for freshwater or estuarineater, being salinity and temperature the main variables determining their organiz
This study demonstrated the presence of differdfitrocystistoxic genotypes and suggested that salinity and temper:
gradient from Rio Uruguay to the estuary wabakt as environmental filter, selecting those populations able to thri
brackish estuarine waters.

POS0264
Cianobacterial blooms in a Uruguayan coastal lagoon

Ana Martine?, Lorena RodriguézCarla Krul

!Direccién Nacional de Recursos Aau@gi Uruguay
2Centro Universitario Regional Este, Cede Rocha, Uruguay
SFacultad de Ciencias, Universidad de la Republica, Uruguay

e-mail: anamart30@gmail.com

Coastal lagoons are highly dynamic shallow ecosystems that connect periodically with the Deegprprovide sevel
ecosystem services and constitute one of the most diverse and productive aquatic habitat with high conservati
Castillos Lagoon (81 Enmain depth 1.5 m) is part of a coastal lagoon system in the East coast of Uruguag andriecte
to the Atlantic Ocean through Arroyo Valizas (14 km). During the last years are being observed changes in the le
its catchment areaife. agriculture intensification). As a result, signals of eutrophication have been perceivedinn
cianobacterial blooms of potential toxic species (eMijcrocystisspand Dolichospermunspp). These changes aff
ecosystem functioning, increasing the risk to human health and biodiversity loses. Our aim is to evaluate this f
relation to the increasing cyanobacteria blooms occurrence. With this objective we sampled the lagoon in three site
central and marine influence) during one year evaluating phytoplankton and environmental variables. An inc
nutrients and chlorophyl& concentrations were observed when compared to previous studies in the system. We
potential management actions to avoid increasing eutrophication and irreversible permanent blooms as occurred
coastal lagoons of Uruguay.
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POS0265
Occurrence bthe Nodularin in a cyanobacterial bloom in a shrimp farm in South Brazil

Luiza Dy Fonseca Cdstaucas Abraao Pachécbdlathalia Kunrath Carolina CostaGeraldo FoésWilson Wasielesky
Jo&o Sarkis Yunes

lUniversidade Federal do Rio GrandegA#ir
e-mail: luiza_dy@hotmail.com

Since 2010, blooms of the brackish cyanobactbiialularia spumigenare recurrent in the shrimp growth tanks of 1
Marine Aquaculture Station during summer in Southern Brazil. Cyanobacterial growth led to a décteasghite shrim|
Litopenaeus vannamgiroductivity. The main target organ of nodularin is the liver. One of the important toxicol
mechanisms of these toxins is the inhibition of serine/threonine specific protein phosphatases PP1 and PP2Auri
leads to hyperphosphorylation of proteins, ultimately resulting in deterioration of cellular integrity. In the summer g
aNodulariabloom was collected from the tanks; filaments were separated by flotation and washed thoroughly twic
culture medium. Healthy filaments were lyophilized and the powder used for nodularin quantification byDHAEL@n
immunoassaysNodularin containing lyophilized powder was also tested for toxicity against the brine shrimp Artemi
postlarvae and thewhite shrimpLitopenaeus vannam@5 days old larvae. The lyophilizBddulariapowder containe:
1.88 mg of the toxin nodularirgl.w. Its toxicity was confirmed in bioassays wAtttemia salinandLitopenaeus vannarn
giving L& of 1.22 and 2.50 pgiof nodularin, respectively. We here describes the occurrence and the toxicity of Noi
in South Brazilian Coastal waters with consequences to shrimp farming.

POS0266
Toxins prospection in benthic oscillatoriacean (Cyanobacteria) strains from noettern region
of S&o Paulo State

Bruna Buch Mariéllen Dornelles MartidsLuis Henrique Zanini Brartco
lUniversidade Estadual Paulista Julio de Mesquita Filho, Brazil
e-mail: bruna.buch@gmail.com

The occurrence of toxic benthic cyanobacteriargshwater bodies has been documented all over the world in the
years, including cases of animal intoxication and death. New occurrences of microcystin and homoanptogiuncers fc
the order Oscillatoriales have been documented in New Zealandt BggpUSA in recreational water bodies, irrigatic
channels and reservoirs. In the northeast of Brazil, the saxitoxin prodbimgnidium uncinatunvas reported for the firs
time in a stream. Our aim is to prospect potential cyanotoxins producersditid@sriaceae in lentic freshwater bodies
the northwestern region of Sdo Paulo State. Eleven benthic oscillatoriacean strains, belonging to theyoehys(four
populations) Oscillatorialone) andPhormidium(six), were collected in nine freshwateodies, isolated and grown in E
MM YSRALF G wnc/ p mc/ GSYBRSNI pdzNE 2t y RS 'ofxiddaiica, jviha ¥4:1
hours light/dark period. The strains identification was made based on morphological features as #el16S rRNA a
ITS 1623S sequences. The toxic potential of the strains was tested through amplification and sequencing ofgyér
ndaF,sxtA,anaCOsc and PS for microcystin, nodularin, saxitoxin, anatoxin and cylindrospermopsin, respéatieedirail
of L. majorwas positive formcyE andndaF genes, which is a potential microcystin and nodularin producer. This
important finding since no toxic strain of the gerlusigbyawvas reported for Brazilian freshwater bodies until now.
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POS0267
CGenetic study ofDidymosphenia geminatgamples from a subantartic region, southern Chile.

Diana Schofiefd Juan Carlos UniérManuel SanchézMarco Antonio Pinto Torréd Guillermo Alvarado Pia Carcantp
Paola Acuita Oscar MancillaMaximo Jorgdrangopulos RivetaFabiola Arcds

!Fundacion CEQUA, Chile
2Universidad Austral de Chile, Chile

e-mail: diana_sch.a@hotmail.com

The diatomDidymosphenia geminat@Q is an invasive unicellular alga from benthic freshwater environments. Thig
capable of produce massive algal blooms, causing serious consequences of ecological, economic and aestheti
2004DGwas reported for the first time in the southern hemisphere, affecting New Zealand and quickly spread all &
south island In 2010 this microalga was detected for the first time in south America, in the Futaleufa river waterst
Lagos Region, Chile), and in 2013 was reported its presence in the Magellan region (subantarctic region), invadin
the Blanco lake, IBnco, Grande and Serrano rivers, the latter located in the Torres del Paine Nationgbd&ak. thi
identification of DGin Magellan region was performed using taxonomic classification and the geographical origit
microalgae has not been elucidat yet, thus we performed genetic analysis to clarify its origin. Five samples from «
four water reservoirs (river or lake), where obtained to collect cellB@Because the complex diversity of microorgani
present in the samples, a filtrationnd purification protocol was developed to isolddsfrom other microalgac
Subsequently, DNA extraction protocol based on the CTAB method was standardized. Genetic analysis using spe:
to amplify a fragment of the mitochondrial gene 18 P@was performed. Our results showed the genetic identificatic
DG in 3 freshwater courses of the Magellan region. This study set the methodological basis for future genetic anc
analysis of this species.

POS0268
Dynamics of alkaline phosphatase aaty during the period of cyanobacterial bloom in a
tributary of the Three Gorges

Yonghong Bj Yijun Yuah Zhengyu Hu

IChinese Academy of Sciences, China
2University of Chinese Academy of Sciences, China

e-mail: biyh@ihb.ac.cn

In order to illumnate cyanobacterial characteristics of excreting AP, daily investigati@itu was conducted during
O2YLX SGS LINRPOS&aa 2F Oelyz2o0l OGSNAIE oft22Y (2 aONBSy

a(Chla) and APA in the Xidgapg River, a tributary of Three Gorges Reservoir. The complete process of cyanobacteri
could be divided into the bloom stage and blo@®mcaying stage according to the variations of &hbvater temperature
(WT) and dissolved oxygen (DO). At theoht stage Microcystissp. dominated the phytoplankton communities, WT,
and the total APA (ARAkept a high level and Caldisplayed an ascending trend during the time course and reache
peak. APA. « pecupied the main proportion of ARAnd showed the significant positive relationship with S&®.05). A
the bloomdecaying stage, the predominant species Wasbaenasp., the values of WT, DO, ARMd AP, « fleglinec
and lower than that in te bloom stage, Claldecreased during the time course. AR still-occupied the main proportic
of APAand showed the significant negative relationship with §RB.05). It was proved that APA was mainly excrete
phytoplankton and was not treatedsathe indicator of P deficiency wheMicrocystissp. dominated the phytoplanktc
communities but could be looked as the indicator of P deficiency when other cyanobacterial species domin
community. It was concluded that there was a complex excretieghanisms of APA in the Three Gorges Reservoir.
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POS0269
First macroscopic record of the invasive diatdbidymosphenia geminatavithin a lentic system
in Tierra del Fuego Island, Chile.

Marco Antonio Pinto Torrég, Maximo Jorge Frangopulos Rivera&bastian Ruiz ParedeGuillermo Alvarado Oscar
Mancill&, Juan Carlos UniénManuel SanchézFrancisca Quezati@ia CarcantpSantiago Astefe Carla Mora

lUniversidad Austral de Chile, Chile
2Fundacion CEQUA, Chile
3Servicio Nacional de PescAguicultura, Chile

e-mail: Marcoapintot@gmail.com

Didymosphenia geminatdrom now on, Didymols an invasive diatom, capable of producing large algal blooms, whict
benthic substrate of freshwater environments, as a result of excessive extilacslialk production, causing severe phys
chemical and biological changes in them. The first presence of Didymo in Chile was reported in 2010 on the Fut:
Espoldn rivers, about 1700 km north of the Magellan region. In this study we reporeetirsh record of macroscof
O2t2yASa 2F 5AReY2 Ay | fSyGtAaAO aeadasSy Ay ¢ASNNFY R
cycpT QH We evaldate echemical parameters (Nitrate, Nitrite, Phosphate, Inorganic Phosphatege Sllaiciun
dissolved oxygen and pH), physical characteristics like meteorological variables, temperature and conductivity an
biological samples (periphyton) to associate these environmental variables with the presence of Didymo in this
results obtained confirm the presence wfble cells of Didymo; we also detected massive growth of biofilm:
diatomological associations within the lotic system. These findings corresponds to the first tangible recorded of ma
colonies of Didyno in Chilean lakes, since the statement made by Asprey (1962) for Sarmiento lake (Torres del Pai
which to date, never had an official confirmation, and also the second for South America lakes, after the record o
Huapi lake (2013) in Aegtina. Nowadays this is the fifth worldwide record for a lentic system. Further research is ne
to evaluate the role of environmental factors on the triggering and settlement of Didymo blooms in lakes. F
support:Programa Didymo Magallane® RDEMA

POS0270
Blooms ofChattonellaspp. in Guanabara Bay, Brazil

Rafael Bernardo MenezedMichelle Amarié Paulo liboshi Hargreavessiovana de Oliveira FistaroFabiano Lopes
Thompson, Denise Rivera TenenbalyRaulo Sergio Salombn

lUniversdade Federal do Rio de Janeiro, Brazil
e-mail: rafaelbm26@gmail.com

Guanabara Bay is a 400 Kmopical estuary connected to the South Atlantic Ocean in southeastern Brazil. The bay is
in one of the most densely populate areas of the countrjhiclh has led to intense eutrophication of its wat:
Raphydophytes of the gen@hattonellaare members of th@lanktonic community of the bayAlthough massive fish ki
have taken place in Guanabara Bay during the last decades, little is known &kounfltence of harmful algae on t
events. We monitored the planktonic community of Guanabara Bay using an automated, in flow imaging system (F
Live samples collected at the water surface on a biweekly to monthly basis in 2 to 8 locationday thver a period
nearly 4 years were analyze@hattonellaspp. cell were quantified in the samples using the software VisualSpreac
Additionally, six clonaChattonellacultures were established from natural populations using FACS (Fluoresietiatec
Cell Sorting)Chattonellaspp. cells were frequently observed in the water, mostly in shallow, protected embayment
SeveralChattonellaspp. blooms with cell concentrations in excess of 11.2% 1@ere detected. Sequencing of the :
rDNA gene showed that all six isolated strains belonghattonella subsalsaAlthough no direct correlation betwe
Chattonellablooms and fish kills in the area could be established during this survey, the frequent high cell densitie
species pees a threat to wild fish populations in Guanabara Bay.
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POS0271
Diverse algal blooms in fjords and channels of southern Chile, increased abundance and
geographic coverage during summer 2016

Rodrigo Martine% Leonardo GuzméanOscar EspinozZaonzalez Pamela Carbonéill

lnstituto de Fomento Pesquero, Chile
e-mail: rodrigo.martinez@ifop.cl

Chile has an extensive estuarine system shaped by fjords and channels, characterized by a complex oceanograph
These fjords ecosystems play an impaoiteole in biological productivity and carbon cycles in aquatic ecosystems
region. On the other hand, these fjords system are characterized by a wide variety of harmful microalgae bloom
which have some characteristic patterns of abundanod distribution in the area. Although some harmful microa
species are recurrent in some geographical areas each year, their abundance during the productiveusmmieg seasc
in the Chilean fjords and estuaries varies locally and is determined kgicghyactors such as light, mixing, circula
patterns, salinity, temperature and chemical factors as nutrients availability. However, abnormal changes
parameters may results in an increase in the occurrence, density, geographic coveragstdpgtion patterns of thes
harmful algae, as well as sporadic events of rare or less abundant algae species in the area, with serious conse
coastal resources, local economy and public health. During the suvantemn of 2016, different HABs affted fjords an
channels of southern Chile, such Atexandrium catenelland Alexandrium ostenfeldiispecies associated with F
production andDinophysis acuteDinophysis acuminatand Protoceratium reticulatumassociated with the production
lipophilic toxins. This species showed important increases in densities and geographical coverage, unusual for the
data of these microalgae in the area, probably due to changes in weather conditions caused by strong ENSO
affected the Pacifi©cean during the southern hemisphere summer.

POS0272
Temporal and spatial variability oAlexandrium catenelldblooms in estuarine fjords of the Aysé
region, Chile

Oscar Espinoz&onzale% Elias Pinilfa Valentina BesoainLeonardo Guzman

Ynstituto de Fomento Pesquero, Chile
e-mail: oscar.espinoza@ifop.cl

The Aysén region (449S18°S) is a complex marine area of fjords and channels that receives a very large river di
and glaciar melting waters forming a extensive estuarine systethid area, blooms dflexandrium catenellare recurren
events, resulting in paralytic shellfish pois@RASP) outbreaksvery summer. Over 10 years (2008016) observations
cells abundance, flow rivers, hydrographic sections (temperature, sadind density) and meteorological data (velocity
wind direction, pressure, radiation, air temperature) were used to assess drives odtenellaspatial and tempor:
variability. We hypothesize that the estuariggstems play an important role in ehccumulations due the determinati
of convergences zones formed by oceanic salty waters and freshwaters. From each sampling year a multivariate
approach was used to investigate the samples stations with high valués oftenellaabundanceand PSP leve
Additionaly, historical river data flows (Palena, Cisnes and Aysén) were used to determine the high probabilit
associated to stratified waters. Water column stability estimations within and outside the frontal region were detd
to compare thedifferent stations. The cluster analysis results indicated the stations with the highest abundances
levels were associated to the Moraleda channel, with important temporal and spatial differences linked to riv
anomalies dung 2009. We discuss that the dominant factors controllingAheatenelleblooms in the Aysén region we
the water column stratification, which regulates the vertical and horizontal distribution along to the Moraleda chan
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POS0273
The production, dstribution and fate of Yessotoxins YTXs in the Northern Yellow Sea of Chir

Renyan LiYy Yubo Liang

INational Marine Environmental Monitoring Center, China
2National Marine Environmental Monitoring center, China

e-mail: liurenyan1963@163.com

YTXs are widely distributed in the watplankton, sediment and shellfish of the northern Yellow Sea of China. Where
lowest YTX levels occurred in sediment, maximum levels appeared in the seawater during spring. Among
dinoflagellates which can produce YTRsofoceratium reticlatum, Lingulodinium polyedrunand Gonyaulax spinifelk
which have all been found in the ard®, reticulatunmoccurred frequently and exhibited the highest abundance, followe
G. spinifera. The variation in the abundance of toxic dinoflagellates wesistent with the presence of YTXs in plank
seawater and shellfist®. reticulatumO | Yy & dzNBA @S €26 6 G§SNJ G SYLISNI (dzNBa&s
urea rather than other nitrogen sources. YTX was the dominant toxin produced wheticBlatum was cultivated at 15°
Hme: alfAyAdes Ay | YSRAdzY gAGK Y2y2a2RAdzY LIK2ALKI G
majority (about 3/4) of YTXs were quickly converted into molecules of undefined structure. Sheltiishoratec
approximately 1% of the YTXs that were available within the particulate matter in seawater. Ipdintbpecten yessoen
and Chlamys farreritoxin levels increased with increasing cell abundance of P. reticulatum in food. The shejistive
glands accumulated higher YTX levels than any other organ and exhibited the most complex toxin profile, inclL
homo-YTX, 480HYTX, 480HhomoYTX and carboxyTX. According to the results of the present investigation, the nor
Yellow Sa is still a suitable area for shellfish aquaculture, but the potential ecological risk of YTX accumulation an
cannot be ignored.

POS0274
Accumulation of paralytic shellfish toxins in commercial bivalves: are faster growing oysters 1
most toxic?

Malwenn Lassudrfe Shauna A. MurrdyWayne A. O'ConngrFloriane Boulldt Emilien PoussgChristophe Lambett
Zouher Amzi| Philippe Souda#tCaroline FabiodxHéléne Hégarét

tUniversity of Technology Sydnellant Functional Biology ar@limate Change Cluster, Australia

NSW Department of Primary Industries, Port Stephens Fisheries Institute, Australia

3Laboratoire des sciences de I'environnement marin (LEMAR), UMR6539 CNRS/Ifremer/IRD/UBO, Institut Univer
Européen de la Mer (IUEMjrance

“Laboratoire Phycotoxines, France

e-mail: malwenn.lassudrie@gmail.com

During toxic algal blooms, shellfish accumulate toxins, becoming unsafe for human consumption and leading tc
harvesting closures, which can strongly impact the aaglture industry. Understanding the factors influencing t
accumulation in shellfish is therefore an important pulblEalth and socigeconomical challengdt is still unclear in whi
ways the genetic and physiological characteristics of oysteremfkitheir toxin accumulation. Yet, ploidy modification
selective breeding are widely used in the oyster industry to obtain better performahess, paralytic shellfish toxin (P
levels and profiles were compared in triploid diploid Pacific oyers Crassostrea giga®oth produced from a commc
brood stock to minimize genetic differences), and in wild Sydney Rock o$stecsstrea glomerates. Sydney Rock oystt
selected for disease resistance and faster growth, after exposure to cultileéndrium minutumat field-realistic
concentrationsThe first results indicate that PST levels in the digestive glands of triploid Pacific oysterfaigkrdighe
than in diploids, after 4 days of exposureAominutumas well as after 7 days of depuiat. Additionally, the toxin profil
suggests differential biotransformation of certain saxitoxin analogues, which may be attributable to different m
activities between triploids and diploids.
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POS0301
New invertebrate vectors for legislated phycokxins and emergent ones in the North Atlantic,
should monitoring practices be revised?

Vitor Vasconceld€, Ines RodriguézAldo Barreirg, Manfred Kaufmanth Ana Netd, Meryem Hassouaif)iBrahim
Sabouf, Amparo Alfonst) Luis Botani Marisa Silve?

Ynterdisciplinary Centre of Marine and Environmental Research, Portugal
2Faculty of Sciences University of Porto, Portugal

SUniversidade de Santiago de Compostela, Spain

4Universidade da Madeira, Portugal

®Universidade dos Acores, Portugal

®Université Chouaib Doukkali, Morocco

e-mail: vmvascon@fc.up.pt

Harmful Algal Blooms (HABs) have huge impacts in human health, economy and ecosystems, by causing poisonir
affecting the fishery and tourism sectors and generating anoxic zorsestirey in huge marine life fatalities. Blooms h
an unpredictable nature, requiring periodic monitoring, being this strategy the worldwide official method to p
poisoning incidents and economical losses by controlling shellfish areas using basaladgator species. Neverthele
since 2004 till nowadays emergent toxins have been reported in the temperate waters of the North Atlantic by
poisoning incidents. This alerted us to begin this work, to understand how prevalent these toxinaniet® assess tt
real human health risk. For achieving our goal, Portuguese coast, Madeira Island, S&o Miguel island (Azores archi
the northwestern Moroccan coast were surveyed for emergent toxins (Tetrodotoxin (TTX), Ciguatoxins (CTK)jr@&y
(Cls)) and legislated ones (Diarrheic Shellfish Toxins (DSTs) and Paralytic Shellfish Toxins (PSTs)). A total o
benthic vectors were screened (bivalves, echinoderms, gastropods and crustaceans). We sampled edible species
direct impact in human health and inedible ones for their importance in thefwel, besides, we were searching for r
toxin vectors, since we believe that monitoring based only in bivalves underestimates human health risk. Sam|
analyzed using HEEFLD and L®IS/MS and UPLRIS/MS techniques. We report 30 new benthic vectors for emergen
legislated toxins, we detected CI in the Portuguese coast ever, and starfishes as CTXs vectors. Our data inc
monitoring strategies must be revised.
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POS0302
Occurrence of Toxic & Nemoxic Cyanobacteria species in Limpopo river catchment

Murendeni Magonong Jabulani Ray Gumbo

tUniversity of Venda, South Africa (zuid Afrika)
e-mail: murendy22@gmail.com

The nutrient enrichment of our freshwateesources through municipal sewage discharge is on the increase in Sout
and worldwide. The Limpopo River receives from a number of tributaries in Southern Africa that contribute to
loading. Here we report on the occurrence of toxic amh4oxic cyanobacteria species in the Limpopo river catchi
using molecular techniques to determine presence and or absenogcygfienes. The sediments samples were colle
from Limpopo, Crocodile, Mokolo, Mogalakwena, Nzhelele, Lephalale, Sand (Bivatts Africa); Notwane, Shashe Ri
(Botswana) and Mzingwane River (Zimbabwe). The cyanobacteria total genomic DNA were extracted and Polyme
reaction (PCR) method was used to detect the genetic profile of the cyanobacteria species (DN#ifitiggy. Moleculal
identification of cyanobacteria based on PCR amplification and sequencing of the 16S rDNA gene. The 16S rDN
absent from sediments of Mogalakwena and Lephalale Rivers but was the 16S rDNA gene was present in
sediments. The cyanotoxins detection was also based on PCR by amplification of microcystin/nodule
cylindrospermopsin polyketide synthetase gen&®r most of the samples, no amplification of any of the toxin gene:
obtained. Nevertheless fiver samplshowed the amplification of cylindrospermopsin polyketide synthetase gene
River, Nzhelele River downstream of Biaba sewage works, Crocodile River downstream Hartbeespoort dam, Nzt
next To Tshipise and Shashe River) and four samples dhamelification of microcystin/nodularin synthetase g
(Crocodile River downstream Hartbeespoort dam, Nzhelele River next To Tshipise and Mzingwane River). Thus tt
of toxic genes may imply the presence of toxic cyanobacteria species in theseidienents and may be hazardous
humans. Rural communities and commercial farmers abstract water from Limpopo river catchment for human cons
and irrigation.

POS0303
Lipophilic toxins in pen shehtrina maurafrom Gulf of California, Mexico

Ignacio Leyva/alencid, Jesus Ernestina Hernand@astrd, Christine Johanna Bai8thmidt, Andrew Turnek, Erick Julia
NufiezVazque?, José Reyes Hernandelfonsd

ICentro Interdisciplinario de Ciencias Marirasstituto Politécnico Nacional, Mexico
2IPNCentro Interdisciplinario de Ciencias Marinas, Mexico

3Centre for Environment, Fisheries and Aquaculture Science, United Kingdom
4Centro de Investigaciones Bioldgicas del Noroeste, S.C., Mexico

e-mail: ileyvalencia@gmail.com

Bivahes molluscs are an important food resource in the northwest of Mexico and pen Atrela(maurg is recognized i
a delicious product for local and foreign people. A toxin monitoring in natural beds of this species was carried
January to OctobeR015, in two sites within the Ensenada de La Paz in Baja California Sur, Mexico. Five specin
collected monthly on each site, all meat was homogenized and processed for lipophilic toxins extraction, the extrz
analyzed using LRISMS in CEFABK. Seven distinct lipophilic toxins were identified including: Okadaic acid, Din
toxins, Gymnodimins, Azaspiracids, Pectentoxins, Yessotoxins and Pinnatoxins, of these toxins in Mexico only o
is regulated. All toxins showed concentoats Vulcanodinium rugosum, recognized as producer of these toxins has ni
identified in our samples. Other dinoflagellate species sucRrasocentrum rathymumP. limaand Dinophysis cauda
were recurrent during the sampling period. This is thd firae that lipophilic toxins are monitored in wild bivalves usec
human consumption in the Gulf of California, Mexico.
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Immobilized algicidal bacteria and their effect on harmful dinoflagellates

Yanfei Wanyy Kathryn J. Coyhe
tUniversity é Delaware, United States
e-mail: yfwang@udel.edu

Dinoflagellates are noxious harmful algal species that produce toxins, which can be transferred through the food «
are poisonous to fish, shellfish, marine animals, and humans. Methods usenittolainoflagellate blooms include nutrie
load reduction, as well as the application of clay flocculants and chemical surfactants. Although these methods are
they are costly and may have negative impacts on other marine life in the same o@tenn. Recently, the algicit
bacterium,Shewanellasp. IRI160, was found to be effective to mitigate dinoflagellate blooms without negative impa
other phytoplankton.Shewanellasecretes a water soluble algicidal compound, so that direct conattt algae is nc
necessary for controlling blooms. Immobilizing bacteria within porous matrices, and deploying these matrices ini
may provide an environmentally friendly way to control dinoflagellate blooms while also avoiding direct dispénsak
bacteria. In this study, we will evaluate the growth and retentionSbhiewanellasp. IRI160 in four matrices: algina
hydrogels, agar, cellulosic sponges, and polyurethane foam. The effectiveness of immobilized bacteria in
dinoflagellateabundance will also be examined by deploying the immobilized bacteria in lab cultures of two |
dinoflagellatesGyrodinium instriatunandKarlodinium veneficunihe results of this study will provide not only an effec
and environmendfriendly meas to control dinoflagellates blooms, but also approval for future studies rela
application and deployment of immobilized algicidal bacteria to areas that are threatened by dinoflagellates
regularly.

POS0305
A matter of scale: In situ and sallite based harmful algal bloom observations in the Ebro Delt:
NW Mediterranean

Julia A. BuscéhKarl Andreg Jorge Diogerfe Margarita Fernandez TejedpEric Jeansou, Bernd Krgdkan Price, Urban
Tillmanr?, Hendrik J van der Woerd, Oliver ZigkinAllan Douglas Cembella

1Jacobs University Bremen, Germany
?Institut de Recerca i Tecnologia Agroalimenaries, Spain
SAlfred-Wegenerinstitute, Germany

e-mail: julia.busch@unbldenburg.de

Effective monitoringand mitigation strategies for adverse effects of harmful algal blooms (HABS) require detailed kn¢
of causative species” population. In particular highly dynamic coastal zones pose challenges for acquiring HAB ol
on an informationrrich spato-temporal scale. One option is to combine information from different observational sys
including integration of information from citizen observers, over various scales. Over a largetspataral scale, seasor
variations in algal biomass were dysed from Full Resolution MERIS satellite images in two embayments of the Eb
in 2011. In Maydune, in situ determination of water colour indicated highly dynamic shifts in both bays. Enviror
observations combined with microscopic identificat and enumeration of HAB taxa revealed two distinct water reg
during the study period, which complied with known habitat preference®ifophysisspecies, assigned to stratifi
systems, andKarlodinium associated with moderate salinity and incrigastemperature. Association of species types:
favoured habitat regimes is worthwhile for HAB surveillance in the Ebro Delta, and interpretation froteiondataset
may be transferable to habitat models for other regions. Bloom patterns can bévegsover spatid¢emporal scales n
covered by detailed point sampling, as shown for a combination of spased and seaurface determinations of wat
O2f 2dzN®» ¢KS&S YSI&adz2NBYSyida FNB RANBOGfe O2YLI NI
(www.eyeonwater.org) and hence demonstrate a simple integration of observational data from MiRISitizens. Su
combined findings could support monitoring efforts and in addition increase understanding and trust in local monit
the general pubc.
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POS0306
Algicidal and flocculating activity of bacterial supernatants on raphidophyteterosigma
akashiwo

Juan Jose GallarycAlfredo SaavedtaLilian MunoZ Sergio RodriguézKhaterine Sos$aAllisson Astuya

tUniversidad de Concepcion,ieh
e-mail: juangallardo@udec.cl

22NI RGARS I .aQ AYLIOG Aa AYyONBlFraAy3a Ay I NBlFa ¢KSNI
has been impacted by several species: dinoflagellates sutlerandrium catenelland Gymmodniumspp., and especia
by raphidophyte microalgae such Heterosigma akashiwand Chattonella.Despite control of these species might se
unapproachable (due to the magnitude, recurrence and for the fact that they are produced in open systems3xibie
successful examples of emergency solutions based in protocols that allow lessening the associated economic lo¢
the most promising methods are based in flocculants (e.g. modified clays), alone or in combination with other sul
The main concern is the environmental impact due to the unspecific effect of clays and the probable toxicity of floc
wild or cultured species (e.g. shellfish) . Aquaculture facilities which may be located nearby (such is the case afild
be affected by the deposition of the flocculated toxic biomass. Further improvement of this methodology must nec
act on the selectivity. Specific methods to control bleforming species may be inspired in natural dynamics. M.
bacteria are known to imibit raphidophytes in natural systems and contribute to the bloom termination. In the pr
work supernatants and EPS of different bacterial strains were tested aghiakashivndCCMP302) and nearget specie
(Dunaliella tertiolectaand T. tetrathde). Cell growth inhibition and lysis ability were evaluated for concentrations ra
from 5-10°to 0.1 (vol:vol). As bacterial supernatants contain Exopolysaccharideffocelllation was also investigated.

POS0307
Data Mashups: Linking Human Healéimd Wellbeing with Weather, Climate and the Environme

Lora E FlemirtgLucinda Lintoft Keith Davidsof Gordon Nichofs Christophe SarrdanHarriet Gordon Brown Rosa
Barciel&

tUniversity of Exeter, United Kingdom
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e-mail: L.E.Fleming@Exeter.ac.uk

A large part of the global disease burden can be linked torenmental factors, underpinned by unhealthy behavio
Research into these linkages suffers from the lack of common tools and databases for investigations across man
scientific disciplines to explore these complex associations. The MEDMIic@Wedd Environmental Data Mashup
Infrastructure) Partnership brings together leading organisations and researchers in climate, weather, environir
human health and wellbeingVe have created a proaif-concept central data and analysis systeithvthe UK Met Offic
and Public Health England data as the interbased MEDMI Platform (www.dataashup.org.uk) as a common resot
for researchers to link and analyse complex meteorological, environmental and epidemiological data in the UK. Tim
is hosted on its own dedicated server, with secure internet angeirson access with appropriate safeguards for ett
copyright, security, preservation, losigrm accessibility and data sharing issues. Via the Platform, there is a demon:
Browser Application with access to ussglected subsets of the data for: a) analyses using time series, and t
visualizations. One demonstration project is linking climate change, harmful algal blooms (HABs) and ocea
modelling building on the lrodynamiecbiogeochemical coupled models; in situ and satellite observations as well
HAB data and hospital episode statistics data are being used for both model verification and future fore€astiMgE DN
Project provides a demonstration ofthepS y G A F £ = GKS o6F NNASNB |yR OKIFffSy
health dataessential to truly explore the complex interactions between climate, environment and health.
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POS0308
Tetrodotoxins in shellfish from Dutch production sites

Mirjam D. Klijnstrg Hester J. van den Thrjen Gerssen

IRIKILT Wageningen UR, Netherlands
e-mail: mirjam.klijnstra@wur.nl

Tetrodotoxins (TTXs) are neurotoxins which may cause paralysis and in severe cases have fatal consequences t
of TTX contaminated seafood. Regarding the marine environment, until a few years ago it was assumed that
occurred in more tropical areas. However, in the last few years TTXs were also found in more temperate waters,

Europe. A survey on TTKRdanalogues in shellfish samples from Dutch shellfish production areas was performed

In total 322 shellfish samples were collected from January to December. Samples were collected at 20 different sai
spread over 7 different productionr@as. All collected samples were extracted and analysed on TTXs. The analys
polar TTXs was performed by separation under hydrophilic interaction liquid chromatographic conditions and T
subsequently measured with a triple quadrupole masscmeter. In total 11 samples, which were sampled in July
August, contained TTXs with a concentration above LOQ varying from 13.3 to 124.1 ug/kg. All samples which cont
were sampled in one specific area. As knowledge on TTXs in sheliistive scarce more date should be gathered or
occurrence, the source organism as well as the toxicity of these toxins.

POS0309
An approach about harmful algae and cyanobacteria in Biological Sciences courses in the di
learning modality

Kleker Renan de Souza Santadlaquiel Duarte Vidal Marcia Regina Pelisser

1Centro Universitario Leonardo da Vinci, Brazil
e-mail: santoskrs@gmail.com

The advance in digital technology made it possible to expand the access to degree courses icaBfdagices in tl
Distance Learning Modality (DLM). Parallel to this, the theme harmful algae and cyanobacteria has become in
important as the number of occurrence events of toxic blooms of these organisms in continental and marine envir
has increased in the recent years in Brazil. Thus, the objectives of this study were to verify how this theme is beir
in the Biological Sciences course in the DLM mode at UNIASSELVI (University Center LeonardcaBbd Wérigy)(throug
a semistructured questionnaire application) the relevance of the theme in the training of the future biology and ¢
teachers. The analysis of the studies booklets and the Virtual Learning Environment (VLE) revealed that th
approached in a occasial and simplified way in the Botanical | booklet (Cryptogams Diversity) and Microbiolog
finding led us to develop a learning object on harmful algae and cyanobacteria to supply the lack of updated inforn
the subject. The first version of ithmaterial was inserted into the VLE of students (n = 50) enrolled in the Microt
discipline in the Unit of Indaial/SC. The results showed that the students consider the topic relevant to their prof
activities, and rated as good / great thematning object content for the formation of their knowledge. This finding w
used to expand the insertion of HA issues into future DLM courses.
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POS0310
Comparative transcriptomic analysis reveals the adaptive response of a digsieletonema
costatumto ambient phosphorus change

Shufeng ZhartlgChun Juan YugrYing Chef Xiao Huang ChénXu Dong LiJiu Ling LiyLin Lih, Da Zhi Wanlg
IXiamen University, China
e-mail: zhangshusss@163.com

Phosphorus (P) is recognized as a typical limitiagronutrient influencing the growth and distribution of marine diat
However, the wholegenome molecular responses contributing to ambient P change are poorly understood ir
important primary producers. Here, we compared the P acclimation of anealiatom Skeletonema costaturgrown ir
inorganic Preplete, Rdeplete, and inorganicand organieP resupplied conditions by transcriptome profiling. Global
expression profiles demonstrated that majority dfifferentially expressed genegere relatal to RNA transpor
glycerophospholipid metabolism, ether lipid metabolism and nucleotide metabolism. Under P deficiency, genes
inorganic P transport, intracellular P reallocation, organic P anePotilization were significantly ugggulated. Meanwhile
genes associated with nucleotide metabolism, photosynthesis, glycolysis and cell cycle were also significagdiatga
Remarkably, genes participating in circadian rhythm regulation, such as circadian clock associated 1, were firftig
in marine diatoms and were upegulated in Rleficient cells. We hypothesize that the differences in abundance of |
contribute to acclimation o6. costatunto ambient P change. Additional circadian rhythm may be readjusted to im
adaptabilityunder P deficiency. This study provides new insights into the adaptive capacities of marine diatoms in |
ocean.

POS0311
Metaproteomics reveals bacterioplankton community structure and metabolic activities at
different blooming phases of a dinadgellateProrocentrum donghaiense

Xu Dong Ej Hao Zhanly Shufeng ZharigZhang Xian XieXiao Huang ChérLin Lih, Da Zhi Wang
IXiamen University, China
e-mail: lidongxul991@126.com

The interaction between microbe and phytoplankton in the axds essential for both partners, which impacts t
physiology, alters the chemistry of their environment, and shapes ecosystem diversity. In this study, we inv
bacterioplankton community structure and metabolic activities at different bloompiases of a dinoflagelle
Prorocentrum donghaiense the coast of East China Sea using a shotgun proteomic approach. Our study showed
abundance of bacterioplankton increased as the bloom procee@edanospirillalesontributed a lot to bactenplanktor
community in pre, early, and middleblooming samples wherea8seudoalteromonadominated the bacterioplanktc
community in lateblooming sample. A total of 476 and 955 higinfidence bacterioplankton proteins were identified fr
middle- and hkte-blooming samples, respectively. Membrane proteins, substance transporters and energy m
proteins dominated the protein profiles in both samples. Transporters were highly expressed in the-biadofteng sampl
while TonBdependent receptor pregged higher abundance in the latdooming sample. Interestingly, betducosidas
from Pseudoalteromonasharacterized with algicidal capability was only identified in the-ldd®ming sample, suggesti
that it might be involved in the lysis 8f donghaiensecells. Our results indicated that the composition of bacterioplan
community changed significantly with the blooming process and the key bacterioplankton groups might play import
in regulating the bloom process & donghaiense This gt proteomic study, for the first time, unveiled commur
structure and metabolic activities of bacterioplankton during the blooming period of a dinoflagellate and shed the
the interaction between bacteria and algal blooming cells.
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POS0312
ITRAQ-based quantitative proteomic analysis of the dinoflagellafédexandrium catenellaunder
the colchicine treatment

ShuFei Zhany Yong ZhargLin Lif, Da Zhi Wanlg
IXiamen University, China
e-mail: shufeizhang@qqg.com

Alexandriums a harmful algl bloom genus which is notorious as a producer of the paralytic shellfish toxins (PSTs).
studies revealed that the toxin biosynthesis is coupled with cell cycle in dinoflagellates. Here, the colchicine wa
arrest the cell cycles of a t@anic dinoflagellatéA. catenella(ACHKT) and its nortoxic mutant (ACHIT), and the
proteomes were compared with the control groups using iTRA&ed proteomic approach. Flow cytometry and t
analysis showed that cell cycle was arrested in G1 pimaketh of these two strains and PSTs production was inhibit
ACHKT. Among the 6988 identified proteins, a total of 113 (AQMI&ind 253 (ACHKT) proteins were differential
displayed. Colchicine treatment significantly influenced the expressiéngraieins participating in bioluminescen
chlorophyll biosynthesis, reactive oxygen metabolism, protein and carbohydrate metabolism in both of these twc
While for the absorption and utilization of nitrogen, ACHKInd ACHKIT responded differdty: colchicine significant
inhibited the expressions of nitrate reductase and glutamine synthetase in AJHkhile their expressions maintair
relatively stable in ACHK suggesting intracellular toxin content might play a feedback role in reguldtengellula
nitrogen metabolism. Our study extended the understanding about the biological role of PSTs and provided new ir
the PSThiosynthesis process in dinoflagellates.

POS0313
Quantitative proteomic analysis unveils cell cycle regulatioha marine dinoflagellate
Prorocentrum donghaiensduring the blooming period

Jiu Ling Ly Hao Zhanly ShuFei Zhany Yong ZharlgShufeng ZhargLin Lik, Da Zhi Wang
IXiamen University, China
e-mail: LynnShinny90@163.com

Dinoflagellates a the major causative agents of harmful algal blooms in the ocean, and much effort has been de
biology and ecgphysiology of them. However, little is known about cell cycle regulation of dinoflagellates, especial
in situblooming cells. He, we compared protein profiles of a dinoflagell&®eorocentrum donghaienseells collected ¢
different cell cycle phases during the bloom and characterized differentially expressed proteins usingb#BRe
proteomic approach combining transcriptomilatabase. The results showed that the blooming cell®.oflonghaiens
completed a cell cycle within 24 hours as those in laboratory. Totally, 6,118 proteins from five cefihasgdesample
(early/middle/late G1, S and G2/M) were identified and 2,59%heim were highconfidence proteins. Several cell ¢y
related proteins were successfully identified and presented similar expression patterns to other eukaryotic cells.
related to transport, ROS removal and light harvesting were abundant inen@t phase characterized with high biom
light intensity and temperature compared to other phases, while proteins involved in protein metabolism, fat
biosynthesis and purine nucleotide metabolism presented low expressions. This study progiflest thsights into the ce
cycle regulation of blooming dinoflagellate céfisitu Dinoflagellate cells follow the cell division rule of eukaryotic cell
periodic expressions of proteins involved in carbohydrate, nucleotide, protein and enestabaolisms was critical

maintain the proper order and function of cell cycle during the bloom. The occurrence of marine dinoflagellate bloc
accumulation result of cell growth rather than a bursting.
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POS0314
Comparative transcriptomic study of toxic A. catenellaand its nontoxic mutant exposed to
metabolic inhibitor colchicine

Yong Zhanlg ShuFei Zhang Lin Lifh, Da Zhi Wanlg
IXiamen University, China
e-mail: foryzhy@gmail.com

Dinoflagellates and cyanobacteria are notorious to pradgaxitoxin (STX) which are known as the causative ag
paralytic shellfish poisonings. In contrary to walicidated STX biosynthesis in cyanobacteria, the mechanism o
synthesis is still inconclusive in dinoflagellates. Toxin biosynthesisreyssted to be coupled with cell cycle
dinoflagellates and therefore, we utilized a metabolic inhibitor colchicine to arrest cell cy&lexaindrium catenellACHEk
T) and its noftoxic mutant (ACHIT) to investigate the mechanism of STX biosynthdeitowed by comparativ
transcriptome studies on control (TC/NC) and colchitiaated cells (TCO/NCO). Results revealed that cell cycle ¢
strains were arrested in G1 phase and toxin biosynthesis was inhibited. After sequencing, 110,370 urégeassemble
and 66,141 were annotated in the known databases. Totally, 6,898 and 1,586 genes were differentially expressec
TCO and NCO, respectively. The DEGs were mainly involved in RNA transport, lipid metabolism and toxin biosyntt
encoding motor proteins and suppressor proteins were enhanced, as well aslc¥elinich was identified for the first tir
in dinoflagellates. In addition to inhibition of tubulin polymerization, cell cycle arrest might also result from enhan
expressions of cyclith2 and suppressor of tubulin and actin. In addition, 125 homologs of sxt proteins were identif
6 were upregulated in TCO. The contradiction betweenragulated toxin genes and permanent toxin concentra
suggested a translatioh@r posttranslational regulation of toxin biosynthesis. Discoveries in this study might sen
base for further mechanistic investigations on toxin biosynthesis in dinoflagellates.

POS0315
Ostreopsisstrains isolated from the NE Brazilian coast: taomic and toxicity evaluation

Maria Cristina de Queiroz MendesPilar Riobd Francisco Rodrigutzlose Mariano FrangoSantiago FragaMariangel:
Meneze$, Jose Marcos de Castro Nuhes

lUniversidade Federal da Bahia, Brazil

2Comissédo de Aperfggamento de Pessoal do Nivel Superior, Brazil
3Instituto de Investigaciones Marinas, Spain

4Instituto Esparfiol de Oceanografi@entro Oceanografico de Vigo, Spain
SUniversidade Federal do Rio de Janeiro, Brazil

e-mail: cristinagmendes@mail.com

Taxonomic and toxicity @streopsissolates from Bahia coast (northeastern Brazil) have been evaludégtial sequence
of LSU rDNA(D1/D2) of nine strains confirmed their identity witbtreopsiscf. ovata distributed in the clade
AtlantidCaribean, Atlantic/Pacific and Atlantic/Mediterranean. Analysis under fluorescence microscopy and SENM
morphological variability of the plates and dimensions in most studied strains making impossible their ta:
identification.The results obtagd from analysis of 1@streopsi€f. ovatastrains by liquid chromatograpHyigh resolutiol
mass spectrometry (LBRMS) indicated that only one strain produogatoxins The biological activity evaluated by spe
hemolysis assay for palytoxins demaased all 13 strains with hemolitic activity, one inhibited by ouabain while the o
showed hemolysis with unknown factotCQM- Doctoral scholarship FAPESRED0006/2012/ICQM- CAPESDoctora
scholarship (Processn® 9944-0/2014).This is a contoution of: Unidad Asociada de I+D+iMicroalgasNocivasCiEC
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