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Fish Biology Congress 2014 - Detailed Schedule

Sunday, August 3, 2014

14001900

18302100

Monday, August 4,
2014

09:0012:30

PLENAR SESSION

9:30

Welcome: Dr. Mark Hartl

9:40

Official Opening

9:50

Introduction to Plenary Session: Dr. Brian Smalll

9:55

HOW WILL ANTARCTIC NOTOTHENIOID FISHES FARE AS THE SOUTHERN OCEAN WARMS? Dr. Kristin O'Brien

10:25

UNDERSTANDING THE MEISMS OF TOXICITY OF ENVIRONMENTAL CHEMICALS TO FISH Dr. Eduarda Santos

10:55

Refreshment Break

11:15

DO T HELPER CELLS EXIST IN FISH? Dr. Chris Secombes

11:45

AGNATHAN FISH AND THE EVOLUTION OF IONIC REGULATORY PHYSIOLOGY Dr. Susan Edwards

12:15

Presentation of the Award of Excellence in Fish Physiology: Dr. Brian Small

12:20

Award of Excellencdalk THE PHYSIOLOGY OF ANADROMY Dr. Steve McCormick

12:50

Lunch Break

13501530

Fish Cell Cultures as
Tool for Fish
Physiology Researc

Stress in Fish: Airbreathing
Mechanisms, Fish- in Nature

Responses and | and Aguaculture
Adaptations

5th International
Symposium on
Burbot

Moderator

Matt Vijayan Sjannie Lefevre Bruria Funkenstein

Martin Stapanian

Location

Room 1 Room 2 Room 4 Room 6




1350 INTRODUCTION TO TH AIR BREATHING AN COLLAGEN FORMING FI A DOUBLEDGED
- STRESS SYMPOSIUM | PHYSIOLOGICAL CELL LINES AND I[RHESE SWORD: USING
Vijayan, M.M., ard STRATEGIES DURII IN FISH PHYSIOLOGY A BURBOT SWIMMING
Tort, L. EMERSION IN TOXICOLOGY Lee, L.E.J. AND JUMPING
GALAXIIDS Urbina, al. PERFORMANCE DA
M.A. et al. TO AID THE DESIGN
OF BARRIERS TO
MIGRATION AND FIS
PASSAGETRUCTUR
Myrick, C.A. et al.
14 10 POSSIBLE AMPHIBIOUS ABC TRANSPORTERS IN CONSISTENT
- INVOLVEMENT OF ASTRONAUTS: GIL| ONCORHYNCHUS MYKI INDIVIDUAL

MINERALOCORTICOID
SIGNALING PATHWAY|

REMODELLING IN
RESPONSE TO

PRIMARY GILL CELL
CULTURE Kropf, C. et al.

DIFFERENCES IN
BURBOT HOME

IN STRESS RESPONSI ALTERED BODY
AND EMBRYOGENESI{ WEIGHT IN THE

IN RAINBOW TROUT. | MANGROVE
Kiilerich, P. et al. RIVULUS Turko, A.J|

RANGE, DISPERSAL,
MOVEMENT AND SI
FIDELITY: EVIDENC
FOR PERSONALITY

et al. DEPENDENT SPATI
ECOLOGY Harrison,
P.M. et al.

TEMPERATURE ZEBRA FISH LIVER ZFL SEASONALITY IN DI

1430 SEROTONERGIC

RESULATION OF THE | SUSCEPTABILITY C LINE, AN KVITRO MODEL MOVEMENTS AND
HYPOTHALAMIC OXYGEN BINDING | FOR THE ASSESSMENT HABITAT USE OF
PITUITARWTERRENAI CATFISH TBFINDUCED STEATOSI BURBOT IN A SUB
AXIS VIA THE HEMOGLOBIN FISH Porte, C. et al. ARCTIC LAKE Cott, P

SEROTONIN 1A
RECEPTOR IN THE GU
TOADFISH (OPSANUS
BETA) Medeiros, L.R. ef
al.

Damsgaard, C. et al. etal.

CELITYPE SPECIFIC
ARYLHYDROCARBON
RECEPTOR SIGNALING |
CULTURED LIVER AND
IMMUNE CELLS OF
RAINBOW TROUT Moller,
A.M. et al.

THE EFFICIENCY OF
ELECTROFISHING F
BURBOT UNDER
EXPERIMENTAL

CONDITIONS. De
Charleroy, D. et al.

1450 EFFECTS OF CORTIS( BEING AN AIR

) INPLANTS ON INNATE| BREATHER IN THE
IMMUNE GENES AND | ARCTIC: HOW DOE]
CORTICOSTEROID ALASKA BLACKFISH
RECEPTOR GENES IN| SURVIVE HYPOXIA
RAINBOW TROUT Telel AND
M. et al. SUBMERGENCE?
Lefevre, S. et al.




15:10 EFFECTS OF LHRH AN ONTOGENETIC
. HCG ON CORTISOL | TRANSITION FROM
PRODUCTION BY AQUATIC TO
RAINBOW TROUT AMPHIBIOUS LIFE |
INTERRENAL TISSUE | THE MUDSKIPPER,
VITRO Barry, T.P. et al.| PERIOPHTHALMUS
MODESTUS
Yokouchi, K. et al.
15:30
15:50-18:30 Stress in Fish: . .
. Airbreathing
Mechanisms, L
Fish-in Nature
Responses and
. and Aquaculture
Adaptations
Moderator Lluis Tort Mark Bayley
Location Room 1 Room 2
15:50 EXPLORING DO STIAL STATUS
. PHYSIOLOGICAL OR PREDATION
FUNCTIONS OF THE | THREAT INFLUENC
PLEIOTROPIC AIRBREATHING
MELANOCORTIN BEHAVIOR OF A
ALPHAMSH IN FACULTATIVE AIR

ATLANTIC SALMON
Gorissen, M. et al.

BREATHER,
PANAQUE MACCUS
Owens, C.E. et al.

THE PASSIVE AND
FACILITATED TRANSPO
OF PHARMACEUTICALS
A PRIMARY FISH GILL C
CULTURE MODEL Stott,
etal.

Refreshment Break

Fish Cell Cultures as
Tool for Fish
Physiology Research

Bruria Funkenstein

Room 4

THE ESTABLISHWIEAND
USE OF A FIN CELL LINE
FROM RAINBOW TROUT
(ONCORHYNCHUS MYKI
TO STUDY RHABDOVIRA
INFECTIONS IN VITRO

Alvarez de Haro, N. et al.

DIET ANALYSIS OF
BURBOT FROM
EASTERN LAKE
MICHIGAN: 19992012
Leonard, J.B.K. et al.

5th International
Symposium on
Burbot

Zebrafish as Tools ir|
Fish Physiology

Chris Myrick Ted Henry
Room 6 Room 7
CHANGES IN SPATIA LIGHT WAVELENGTH

DISTRIBUTION AND
POPULATION SIZE
STRUCTURE OF
BURBOT IN RESPON
TO INCREASED
PREDATION BY A
RECOVERED LAKE
TROUT POPULATION
IN LAKE SUPERIOR
Gorman, O.T. et al.

DIFFEBNTIALLY AFFEC
THE ONTOGENY OF
BEHAVIORAL RHYTHMY
IN ZEBRAFISH LARVAE
Rosa, V. et al.




16 10 THE ROLE OF 02
' OXIDATIVE STRESS IN CHEMORHEPTORS
THE MECHANISMS OF AND THE CONTROL
AMMONIAINDUCED OF
BRAIN SWELLING ANl CARDIORESPIRAT(
TOLERANCE IN THE | Y RESPONSES TO
GOLDFISH (CARASSIU HYPOXIA IN THE
ARUATUS L.) Lisser, D, AFRICAN
SHARPTOOTH
CATFISH, CLARIAS
GARIEPINUS, AN Al
BREATHING FISH.
Beldo, T.C. et al.
1630 KINETICS OF THE HEA AERIAL RESPIRATI(
' SHOCK RESPONSE IN| IN POLYPTERIDS J¢
LAKE WHITEFISH CJ. etal.
(COREGONUS
CLUPEAFORMIS)
Stefanovic, D.S. et al.
1650 THE HEAT SHOCK PH REGULATION
' RESPONSE AND THE | DURING
DEVEOPMENT OF HYPERCAPNIA IN
THERMOTOLERANCE | STRIPED CATFISH,
EMBRYONIC LAKE PANGASIANODON
WHITEFISH HYPOPHTHALMUS
(COREGONUS Damsgaard, C. et al.
CLUPEAFORMIS)
Sessions, K.J. et al.
17 10 COVARIATION AQUACULTURE OF
' BETWEEN BEHAVIOUR AIRBREATHING
AND PHYSIOLOGICAL| SPECIES IN VIET N/
INDICATORS OF COPI| Nguyen, T.P. &fl.
STYLE IN ADULT AND
LARVAL ZEBRAFISH
(DANIO RERIO)
Tudorache, C. et al.
17:30

OMEGA3 FATTY ACIDS
INFLUENCE
MITOCHONDRIAL
FUNCTION AND
INFLAMMATORY STATU
ATLANTIC SALMON IN
VITRO DIFFERENTIATED
PREADIPOCYTES Ruyter,
etal.

ROLES OF LEPTIN AND
GHRELIN IN ADIPOGENE
AND LIPID METABOLISM
RAINBOW TROUT
ADIPOCYTES IN VITRO
Salmeron, C. et al.

IN VITRO EFFECTS-OF L
LEUCINE;ARGININE AND
L-GLUTAMINE ON
ADIPOGENESIS AND LIPI
METABOLISM IN RAINBO|
TROUT (ONCORHYNCH
MYKISS) Lutfi, E. et al.

MOLECULAR AND
FUNCTIONAL
CHARACTERIZATION OF
NICOTINIC ACETYLCHO
RECEPTOR ALPHA 7 IN
RAINBOW TROUT
(ONCORHYNCHUS MYKI
Torrealba, D. et al.

OPPOSING MUSCLE
GROWTH PARADIGMS:
MODEL FOR
UNDERSTANDING THE
BALANCE BETWEEN
ATROPHY AND
HYPERTROPHY. Biga, P.
al.

POLYCHLORINATED
BIPHENYL HOMOLO
DISTRIBUTIONS IN
BURBOT FROM GRE
SLAVE LAKE ANBKE
ERIE Stapanian, M.A.
etal.

THE EFFECTS OF
MATERNAL CAROTEN(Q
CONSUMPTION ON
DEVELOPMENT IN
ZEBRAFISH Eaton, L.E.
al.

THE EFFECTS OF
WATER
DEVELOPMENT ON
THE GENETIC
STRUCTURE OF
NORTH AMERICAN
BURBOT
POPULATIONS
Underwood, Z. E. et al

ORIGIN AND
DEVELOPMENT OF THH
DOPAMINERGIC
NEURONS INNERVATIN
THE PITUITARY IN
ZEBRAFISH Fontaine, R|
al.

IGFBPL AS A POTENTIA
MARKER OF

ENVRONMENTAL STRE
IN FISH Budige, V. et al.

TEST THE WATER!
EFFECTS OF A WATER
DISINFECTION
BYPRODUCT ON
ZEBRAFISH (DANIO
RERIO) EMBRYOS Beng
D.etal.




17:50

18:10

18:30

LONGTERM

SPONTANEOUSLY
CONTRACTING 3D HEAR
AGGREGATE GENERAT!
IN VITRO FOR USE IN
PHY®LOGICAL RESEAR
Grunow, B. et al.

ISOLATION, CULTURE Al
CHARACTERIZATION OF
RAINBOW TROUT
GRANULOSA CELLS Marri
E. etal

End of Session

18:45

Poster Session

Tuesday, August 5, 2014

08301010 Stress in Fish: Effects of
Mechanisms, Environmental
Responses and | Change on the
Adaptations Links Between
Physiology and
Behaviour
Moderator Matt Vijayan Neil Metcalfe
Location Room 1 Room 2
8:30 TOWARDS AN THE ROLE OF
. EVOLUTIONARY INTRASPECIFIC
BACKGROUND FOR | PHYSIOLOGICAL
DEPRESSION: ATLANT DIVERSITY IN
SALMON AND DETERMINING
DEPRESSNIKE RESPONSES TO
STATES Vindas, M.A. e ENVIRONMENTAL
al. PERTURBATIONS
Clark, T.Det al.
8:50 A FISHY PERSPECTIV] ANIMAL
. ON CARRYOVER PERSONALITY IS
EFFECTS Cooke, S.J. § RELATED TO
al. THERMAL
PREFERENCE IN
WILDTYPE

ZEBRAFISH DANIO

Extra and ntra-
Cellular
Signalling:
Conserved

Responses
Controlling
Diverse
Physiological
Functions
PungPung Hwang

Room 5

HYDROGEN SULPH
- AN ENDOGENOUS
REGULATOR OF IO
UPTAKE IN
ZEBRAFISPerry, S.F.
etal.

THE ROLE OF
HYDROGESULPHID!
IN THE CONTROL O
BREATHING IN
HYPOXIC ZEBRAFI
(DANIO RERIO)
Porteus, C.S. et al.




9:10

GLOBAL
BIOTECHNOLOGICAL
STRATEGIES FOR
CHARATERIZATION O
THE TRAIT ROBUSTN
IN RAINBOW TROUT
Verleih, M. et al.

9:30

COMPARISON OF
ROBUSTNESS TRAIT
TWO ISOGENIC LINES]
OF RAINBOW TROUT:
USE OF A NEW
APPROACH BASED O
MODELISATION OF
BIOLOGICAL
RESPONSES TO ACU
STRESSORS Sadoul,
et al.

9:50

GROWTH AND
PHYSIOLOGICAL
RESPONSE OF JUVE
TIDEWATER GOBY T
INTERSPECIFIC
COMPETITION Chase,
D.A. etal.

10:10

Refreshment Break

SIGNALING BY NIT
OXIDE AND ITS
METABOLITES
Jensen, F.B.

UNIQUE
REGULATORY
MECHANISMS FOR
SULFATE SRETION
BY THE EEL KIDNE
Takei, Y. et al.

HIFPROTEINS IN
ZEBRAFISH
DEVELOPMENT AN
IN HYPOXIA Pelster,
B. etal.

11




10301230 Stress in Fish: Effects of Tropical Fish a Lampreys Extra and Intra- Physiological
Mechanisms, Environmental Biological Performance, Cellular Perspectives of
Responses and | Change on the Goldmine Physiology and Signalling: Fish Habitats
Adaptations Links Between Coping with Conserved
Physiology and Environmental Responses
Behaviour Disturbances Controlling
Diverse
Physiological
Functions
Moderator Lluis Tort Neil Metcalfe Dal Val Stacia Sower PungPung Hwang Cory Suski
Location Room 1 Room 2 Room 3 Room 4 Room 5 Room 6
10:30 | DEVELOPMENTAL PHYSIOLOGICAL All GUT TRANSPORT | CONTRASTING EVIDENCE FORA | EVALUATION OF A
: SOCIAL EXPERIENCE | BEHAVIOURA CHARACTERISTICy PCPULATION GENETIC | ROLE OF HEME HABITAT
PARENTS AFFECTS | ASSESSMENT IN HERBIVOROUS | STRUCTURE AMONG OXYGENASEN THE| ENHANCEMENT IN
BEHAVIOUR OF PROVIDES INSIGHT AND CARNIVOROY FRESHWATHEESIDENT | CONTROL OF COASTAL WETLAND
OFFSPRING IN INTO THE RESPON| CHARACID FISH | AND ANADROMOUS CARDIAC FUNCTION OF THE ST. LAWREN
ZEBRAFISH Tamilselva| AND LIKELY FROM ION POOR | LAMPREYS; THE ROLE Q IN THE ZEBRAFISH | RIVER USING
P. etal. SURVIVAL OF RIO NEGRO WATE| DEMOGRAPHIC HISTORY LARVAE EXPOSED 7 INDIVIDUAL HEALTH
PAGRUS AURATUS| Pelster, B. et al. DIFFERENTIAL SITE CHANGES IN WATE| METRICS OF
TO HYPOXIA Herber FIDELITY, AND OXYGEN LEVELS | PUMPKINSEED
N.A. et al. ANTHROPOGENIC Tzaneva, V. et al. (LEPOMIS GIBBOSUS
INTENSIFICATION Bracke| Ward, TD. et al.
F.S.A etal.
10:50 | MATERNAL STRESS | ESTIMATING LINKS| INTEGRATING LAMPREY CONSERVATI( HIF1 MEDIATES YEARROUND 3
: AFFECTS CORTISOL | BETWEEN RESTIN( METABOLIC AND RESTORATION: ADAPTIVE DIMENSIONAL
DYNAMICS IN METABOLIC RATE | BIOCHEMISTRY AN SHARING KNOWLEDGE | MET/BOLISM SHIFT| SPATIAL AND
ZEBRAFISH Faught, E.| AND BEHAVIOUR A| FEEDINGCOLOGY: Noakes, D. L. G. et al. IN FISH BRAIN UNDf TEMPORAL
al. THE BETWEEN THE RELATIONSHI COLD EXPOSURE | DISTRIBUTION OF
INDIVIDUAL LEVEL.| BETWEEN DIETAR Tseng, Y.C. et al. TWO SYMPATRIC
Adriaenssens B. et a| PREFERENCE ANC MORPHS OF ARCTIC
GLUCOSE CHARR (Salvelinus
METABOLISM alpinus), FROM A
AMONG REMOTE, LAND
SERRASALMID LOCKED, ARCTIC
FISHES (PIRANHAS POPULATION Rosten
AND PACUS) Spee C. M. et al.
Roesch, B. et al.
11:10| MATERNAL SOCIAL | DECLINE OF THE | THE USE OF CAT'S IMPACT OF IRRIGATION | MOLECULAR THE ROLE OF LIPIDS
: STATUS AFFECTS WEATHERFISH CLAW, Uncaria DIVERSION SCREENS Ol EQUIPMENT FOR [ AND RHEOTAXIS OF
DEVELOPMENT OF TH (MISGURNUS tomentosa, IN THE | JUVENILE LAMPREYS IN| CELL VOLUME JUVENILES IN THE
STRESS RESPONSE If FOSSILIS) IN THE | FEEDING OF THE COLUMBIA RIVER | LINKED FORMATION OF
ZEBRAFISH LARVAE | NETHERLANDS IN | TROPICAL FISH: | BASIN Mesa, M. @t al. OSMOSENSING PHENOTYPIC GROUI
Jeffrey, J.D. et al. RELATION TO GROWTH AND Watanabe, S. etal. | AND HETEROGENEI
CHANGES IN IMMUNE RESPONS OF ATLANTIC SALM(
ENVIRONMENTAL | Yunis, A.J. et al. Murzina, S.A. et al.
FACTORS AND
PHYSIOLOGY AND

12




11:30

INVESTIGATING THE
EFFECS OF
ENVIRONMENTAL
STRESSORS ON FISH
WELFARE USING NO
INVASIVE MEASURES
Edmonds, E.J. et al.

11:50

SEEMINGLY
CONTRADICTORY
RESULTS REGARDIN
THE WELFARE OF FIS
STUNNED USING
DIFFERENT METHOD.
Grans, A. et al.

12:10

USING
ACCELEROMETER TA!
TO ESTIMATE PGST
TAGGING BEHAVIOU
AND STRESS RESPO
IN FISH Broell, F. et al.

12:30

Lunch Break

PHYLOGENETIC AN
MOLECULAR
APPROACHES TO
UNDERSTANDING
CALCIUMSENSING
RECEPTOR
FUNCTIONS IN FIS
Loretz, C.A. et al.

SENSING ACID/BAS
VIA THE cAMP
PAHWAY
Tresguerres, M.

TROUT
MINERALOCORTIC
D RECEPTOR EXER
IN VITRO A
DOMINANT
NEGATIVE ACTIVIT
ON
GLUCOCORTICOID
RECEPTOR
TRANSACTIVATION
ACTIVITY. Prunet, P.
etal.

13




13:30-15:30 Stress in Fish: Effects of Tropical Fish a Biology of the Extra and Intra- Conservation
Mechanisms, Environmental Biological Hagfishes Cellular Physiology of Fisk
Responses and | Change on the Goldmine Signalling: Migration
Adaptations Links Between Conserved
Physiology and Responses
Behaviour Controlling
Diverse
Physiological
Functions
Moderator Lluis Tort Shaun Killen Vera Val Sue Edwatds Stee Perry Christian Tudorache
Location Room 1 Room 2 Room 3 Room 4 Room 5 Room 6
13:30 STRESS AND DISEASH THE ROLE OF THE IMPORTANCE| IMPORTANCE OF PUTTIN BIASED SIGNALLIN{ WHEN NETS GET IN
: SUSCEPTIBILITY OF | DEVELOPMENTAL | OF SPATIAL SCALE BIOLOGICAL RESEARCH| BY TWO THE WAYTHE STOR
WILD ADULT PACIFIC | ENVIRONMENT IN | TO ANALYSIS OF | THE FOREFRONT OF ENDOGENOUS GnR| OF ENDANGERED
SALMON Teffer, AK. etff SHAPING FISH DIVERSITY IN HAGFISH FISHERIES ISOFORMS IN COHO SALMON EN
al. BEHAVIOUR AND | AMAZONIAN DEVELOPMENT Grant, S.| GOLDFISH: ROUTE TO SPAWNIN
PHYSIOLOGY Slom{ FLOODPLAIN LAKE INTEGRATION OF | GROUNDS Cooke, S.
KA. AND IMPLICATION CLASS | PIBK etal.
FOR DEPENDENT SIGNA
CONSERVATION TRANSDUCTION
Freitas, C.E.C. et al. Pemberton, J.G. et al
13:50 COMBINED EFFECT O| CONTEXT SPATIAL SEASONAL MIGRATION ( THE LOSGILLS: AN | TEN YEARS OF LAB
: TEMPERATURE AND | DEPENDENT LINKS| HETEROGENEITY | PACIFIC HAGFISH ESSENTIAL ROLE O AND TELEMETRY
STARVATION ON THE | BETWEEN AND (EPTATRETUS STOUTI) ¢ PARATHYROID STUDIES ON
APOPTOTIC PATHWAY INDIVIDUAL ORGANIZATION OFf THE CENTRAL CALIFORN HORMONE IN I 'b! 51 Q{ [
AND ANTIOXIDANT VARIATION IN FISH ASSEMBLAGH COAST Fox, D. A.etal. | DEVELOPING SALMON RIVER FINLC
DEFENSE OF MEAGRE METABOLISM AND | IN AMAZONIAN ZEBRAFISH Kwong, | EXCEPTIONALLY HiI(
(ARGYROSOMUS SOMATIC GROWTH FLOODPLINA LAKE R.W.M. et al. MORTALITY OF
REGIUS) Soumalevris, 4 IN BROWN TBUT SiqueiraSouza, F.K. MIGRATING FEMALE
etal. Auer, S.K et al. etal. SOCKEYE: ARE THE
RUNNING OUT OF
GAS STRESSED, SIC
OR DO THEY DIE OF
BROKEN HEARTS?
Hinch, S.G. et al.
14:10 EXOGENOUS DO DISPARITIES IN| INTRAAND INTER | HAGFISH SLIME Fudge, 0 FUNCTIONAL CYPRINID FISH
: GLUCOCORTICOID ON INDIVIDUAL ANNUAL CHANGES REGUATION AND | MOVEMENTS IN
LEUKOCYTE RESPON] THERMAL HABITAT| IN THE CONDITION HORMONAL UPSTREAM
OF TILAPIA DURING | USE EXPLAIN FACTORS OF THR CONTROL OF FRAGMENTED
ACUTE INFLAMMATIO| WITHIN CURIMATIDAE CALCIUM UPTAKE I STREAMS Branco, P.
Belo, M.AA. et al. POPULATID DETRITIVORES ZEBRAFISH Hwang, | al.
VARIATIONS IN FROM AMAZONIAN P.etal
GROWTH RATES O| FLOODPLAIN LAKE
A COLBWATER Correia, G.B. et al.

FISH? Guzzo, M.M. ¢

al.

14




14:30)| 'S STRESS IN FARME[ THERMAL REGIME | MOLECULAR BASI{ ¢ | 9 49, 9¢ ! bl Discussion following | MIGRATION OF THE
: SALMON (SALMO CHANGE AFFECTS| OF CHANGES IN | PHOTORECEPTION IN | paper presentations. | WEATHERFISH
SALAR) AN IMPORTAN LIFE HISTORY PROPERTIES OF | HAGFISHES: INSIGHTS IN (MISGURNUS
FACTOR FOR PARAMETERS IN A| BLOOD IN THE EVOLUTION OF VISI FOSSILIS) BETWEEN
SAPROLEGNIOSIS? | TROPICAL PROTOPTERUS | Collin, S. P. et al. DIFFERENT HABITAT
Beckmann, M.Jet al. FRESHWATER FISH ANNECTENS IN TWO
Reeve, AJ. et al. DURING AGRICULTURAL
AESTIVATION Ong, DITCHES WITH
L.Y.J. etal. DIFFERENT
WATERLEVEL
REGIMES Krariearg,
J. etal.
14:5(0| GLUCOCORTICOID | HOW DOES PREY | TROPIAL CLIMATE| ANTIGEN RECEPTOR GH LARVAL DRIFT OF
: EFFECT OF QUALITY AFFECT | CHANGE IMPAIRS | ASSEMBLY IN HAGFISH SELECTED NATIVE
DEXAMETHASONE ON LIFEHISTORY TRAIT SHARK EARLY Nagawa, F. AND INVASIVE
SERUM BIOCHEMISTH UNDER DIFFERENT ONTOGENY: BENTHIC FISHES
RESPONSE DURING | TEMPERATURE DEVELOPMENTAL ALONG TWO
INFECTIOUS REGIMES? Ross, S.| AND DIFFERENT SHORE
AEROCISTITE. Belo, | etal. PHYSIOLOGICAL TYPES\ THE
M.AA. etal. IMPLICATIONS Ros AUSTRIAN DANUBE
R. etal. Ramler, D. et al.
15:10| METABOLIC EFFECTS| INTEGRATING HYPOTHALAMIC JUVENILE GREEN
: AND LIVER DAMAGE ( INDIVIDUAL PITUITARBONADAL STURGEON
MICROCYSTINS BEHAVIOR AND ENDOCRINE SYSTEM IN (ACIPENSER
CONTENT ON THE PHYSIOLOGY TO HAGFISH Nozaki, M. MEDIROSTRIS)
CRUDE EXTRACT OF | EXPLAIN BEHAVIOR NEAR
CIANOBACTERIA, ALTERNATIVE LIFE WATER DIVERSIONS
RADIOCYSTIS HISTORIES IN AND FISH GUIDANCE
FERNANDOI, IN PARTIALLY DEVICES:
NEOTROPICAL FISH, | MIGRATORY EXPERIMENTS IN
HOPLIAS MALABARIC| STEELHEAD AND LABORATORY
Paulino, M.G. et al. RAINBOW TROUT SWIMMING FLUMES.
(ONCORHYNCHUS Poletto, J.B. et al.
MYKISS). Sloat, M.R
et al.
15:30 Refreshment Break
15:50-16:10 Stress in Fish: Effects of Tropical Fish a Biology of the Extra and Intra- Conservation
Mechanisms, Environmental Biological Hagfishes Cellular Physiologyof Fish
Responses and | Change on the Goldmine Signalling: Migration
Adaptations Links Between Conserved
Physiology and Responses
Behaviour Controlling
Diverse
Physiological
Functions
Moderator Matt Vijayan Shaun Killen Vera Val Sue Edwards Steve Perry Christian Tudorache
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Location

Room 1

Room 2

Room 3

Room 4

Room 5

Room 6

15:50

USE OF CARBON
DIOXIDE AS A NON
PHYSICAL BARRIER T{
FISH MOVEMENT Susk
C.D. etal.

MATURATION SHIF]
IN A TEMPERATE
MARINE FISH STO(
CANNOT BE
EXPLAINED BY
WARMING
TEMPERATURES
ALONE Wright, P.J. ¢
al.

OXYGEN TRANSFE
IN THE AMAZONIA|
FISH PROCHILODU
NIGRICANS Val, A.
et al.

THE STEROID SIGNALLIN
PATHWAY IN HAGFISH
Bury, N.R

RANGNG AND
MIGRATION OF LAR
SHARKSECOLOGICA
AND PHYSIOLOGICA
FACTORS Ormond,
R.F.G. etal.

16:10

EFFECTS OF SELECTE
POLLUTANTS ON THE
GROWTH AND
SURVIVAL OF CLARIA!
GARIEPINUS
(BURCHELL, 1822)
Abidemilromini, A.O.
etal.

FUNCTIONAL ROLE
OF AQURORINS IN
THE GILLS OF THE
CLIMBING PERCH,
ANABAS
TESTUDINEUS,
DURING SEAWATE
ACCLIMATION ANL
AMMONIA
EXCRETION Chen,
X.L. etal.

COMPARATIVE
MORPHOLOGY OF PACIH
HAGFISH
IONOREGULATORY
STRUCTURES Weinrauch

QUANTIFICATION OFR
MASSIVE SEASONAL
SHARK
AGGREGATIONS
Kajiura, S.M.

16:30

TROPICAL FISH
EMBRYOS ON LAN
TERRESTRIAL
EMBRYO
DEPOSITION
ENHANCES
DEVELOPMENT IN
THE AMPHIBIOUS
FISH KRYPTOLEBI
MARMORATUS
Wright, P.A. et al.

SOLUBLE ADENYLYL
CYCLASE IN HAGFISH Gl
Roa, J.N. et al.

16:50

NITROGEN
METABOLISM OF
THE TAMBAQUI
(Colossoma
macropomum)
Wood, C.M. et al.

EPITHELIAL TRANSPORT|
TRACE METALS IN PACIH
HAGFISH Blewett, T.A. et

17:10

Wood, C.M. et al.
CONTINUED

EXTRABRANCHIAL
HANDLING OF AMMONIA
LOADING FOLYWONG
HIGH EXTERNAL AMMON
EXPOSURE IN THE PACI
HAGFISH (EPTATRETUS
STOUTII) Clifford, A.M. et
al.
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17:30

EXTREME AMMONIA
TOLERANCE AND AND
EVIDENCE OF ACTIVE
AMMONIA EXCRETION B
THE PACIFIC HAGFISH
Wilkie, M.P. et al.

17:50

End o

f 8ssion

18:00

Poster Sessionl

Wednesday, August 6, 2014

08301010 lon and AcidBase | Climate Change Sensing the Physiology of Growth and Fish in a Toxic Swimming
Regulation in Fish| and Expanding Environment Hasmobranch Fishes Metabolism in World: Physiology of Fish
Dead Zones: Fishes Biomarkers and
From the Tropics Impacts of
to the Poles, Exposure
How Will Fish
Adapt?
Moderator Colin Brauner Jay Nelson Keith Tierney Gary Anderson Brian Small Mark Hartl Josep Planas
Location Room 1 Room 2 Room 3 Room 4 Room 5 Room 6 Room 7
8:30 THE EVOLUTIONARY | INTRODUCTION TO| KJELL B. D@VING | Session start at 8.45 with 5| RAINBOW TROUT | EFFECT OF SWIMMING PHYSIOLOQ
. CONSEQUENCES OF | THE CLIMATE (19362014): HIS minute introduction. HEPATOCYTES: A | ETHOFUMESATE OF FISH Palstra, A.P., ar]
STAYING IN CHANGE AND FISH| LIFE AND SCIENTIH MODEL FOR HERBICIDE ON Planas, J.V.
FRESHWATER: SYMPOSIUM Jay | CONTRIBUTIONS RESOLVING THE ENERGY METABOLI{
SEAWATER Nelson Stabell, O.B. GROWTH IN ROACH (RUTILUS
PERFORMANCE, PROMOTING AND | RUTILUS) Maes, V. e
PHYSIOLOGY AND LIPID CATABOLIC | al.
ENDOCRINOLOGY OF ACTIONS OF
LANDLOCKED AND GFOWTH HORMONE
ANADROMOUS Sheridan, M.A.
SALMON. McCormick,
S.D. et al.
8:50 EFFECTS OF TEMPERATURE AN| KJELL B. D@VING | APPLYING SENSORY USING COMPARATI| COMBINED IMPACTY EVIDENCE FOR A
: ANDROGENS AND PH AFFECTS BLOO| (19362014): HIS PHYSIOLOGY TO SHARK| BIOLOGY TO OF PERSISTENT MEDIATORY ROLE OF
CORTISOL ON GILL IO] OXYGEN AFFINITY | LIFE AND SCIENTIf CONSERVATION Kajiura,| UNDERSTAND ORGANIC AMPRACTIVATED
TRANSPORTERS AND| SELECTED FISH CONTRIBUTIONS | S.M. GROWTH POLLUTANTS AND | PROTEIN KINASE ON T!
OSVMIOREGULATORY | SPECIES OF THE | StabellO.B. REGULATION IN GLOBAL WARMING | METABOLIC EFFECTS (

CAPACITY IN ATLANTI
SALMON (SALMO
SALAR) Nilsen, T.O. et
al.

AMAZON Val, A.L. €l
al.

TELEOSTS. Biga, P.H
etal.

ON THE CORAL REE
FISH SIGANU
GUTTATUS Baum, G.
etal.

SWIMMINGNDUCED

CONTRACTILE ACTIVIT

THE FISH SKELETAL

MUSCLE Planas, J.V. et

17




9:10 | MIGRATORY MODULATION OF | FRIEND OR FRE | EVOLUTION AND GROWTH AND IMPACTS OF SWIM TRAINING OF
: BEHAVIOUR AND LDH GENES AND | DOES SMELLING | FUNCTION OF THE CONDITION OF TW{ WEATHERED CRUDE ADULT ZEBRAFISH
PHYSIOLOGICAL SURVIVAL OF THE 'ENEMY' ELASMOBRANCH VISUAL SMALLSIZED OIL EXPOSURE ON 1 PROMOTES
STATU®F OF POST | SPECIES OF INFLUENCE WHER| SYSTEM Hart, N.S. etal. | CYPRINIDS IN A EMBRYONIC HYPERTROPHY AND
SPAWNERS OF AMAZONIAN FISH | JUVENILE REEF FI HYDROLOGICALLY | DEVELOPMENT AND VASCULARIZATION OF
ATLANTIC SALMON | EXPOSED TO FUTY CALL HOME? ALTERED LARVAL FITNESS OF FAST SKELETAL MUSC
(SALMO SALAR L.) IN | CLIMATE CHANGE | Coppock, A.G. et al. MEDITERRNEAN GULF KILLIFISH Bro ABERS THROUGH
RIVER LZAERDALSELVA SCENARIOS Almeid| STREAM Merciai, R. | C.A. et al. ACTIVATION OF
NORWAY Kristensen, T| Val, V.M.F. et al. etal. MYOGENIC AND
etal. ANGIOGENIC
TRANSCRIPTIONAL
PROGRAMS Rovira, M. ¢
al.
9:3( | MECHANISMS OF PROTECTING OCEAN HYDRODYNAMIC REGULATION OF | EXPOSURE ROUTE | AEROBIC AND
: RESILIENCE TO HUMAN FOOD ACIDIFICATION COMPLEXITY OF FLOW I| PITUITARY GROWTl PRODUCES DIFFERE ANAEROBIC
ENVIRONMENTAL SECURITY AND IMPAIRS THENASAL REGION OF Al HORMONE CARDIORESPIRATOl METABOLISM IN FISH:
SALINITY IN KILLIFISH| BIODIVERSITY: CAN OLFACTORY GUITARFISH Cox, J. et al.| PRODUCTION BY | EFFECTS FOLLOWIN GAIT USE, MODELING
SPECIES Galvez, F. FISH ENERGETICS | SENSITIVITY GONADOTRORIN | ACUTE BENZ® AND TRADBFF
HEP TO PREDICT | DIRECTLY IN INHIBITORY PYRENE IADULT Svendsen, J.C. et al.
THE IMPACTS OF | EUROPEAN SEA HORMONE IN ZEBRAFISH (DANIO
CLIMATE CHANGE | BASS GOLDFISH Habibi, | RERIO) Weber, L.P.
ON TROPICAL (DICENTRARCHUS| H.R. et al.
FRESHWATER LABRAX) Porteus,
FISHES? Lapointe, [ C.S. et al.
etal.
9:5() | INOSITOL METABOLIS| FISH IN HOT WATE| NUCLEOBASE NEUROANATOMICAL NESFATHU PARENAL TROPHIC | RECUPERATION OF
: AND HAS THE THERMAL| COMPOUNDS AS | INSIGHTS INTO SENSOR| REGULATION OF | EXPOSURE TO ATLANTIC COD (GADUSY
OSMOREGULATION IN PHYSIOLOGY OF | DIVERSE ABILITIES AND BEHAVIO| GROWTH HORMONI POLYCYCLIC MORHUA) FOLLOWING
TWO EURYHALINE NONNATIVE CHEMOSENSORY | IN ELASMOBRANCHS Co| SECRETION IN FISH AROMATIC EXHAUSTIVE EXERCISE
TELEOSTS, THE SPANISH STIMULI ACROSS | S.P. etal. Unniappan S. etal. | HYDROCARBONS | A SWIM TUNNEHOW
EUROPEAN EEL PUMPKINSEED FISH SPECIES EFFECTS ON CAN KNOWLEDGE OF
(ANGUILLA ANGUILLA] (LEPOMIS GIBBOSY Shamchuk, A.L. et METABOLIC AND SWIMMING PHYSIOLGY
AND THEILE TILAPIA | RESPONDED TO TH al. SWIMMING IMPROVE FLESH
(OREOCHROMIS MILD CLIMATE OF PERFORMANCE IN | QUALITY? Svalheim, R.A
NILOTICUS). Kalujnaia,| ITS INTRODUCED DESCENDANTS OF | etal.
S.etal. RANGE? Rooke, A.C ZEBRAFISH DANIO
et al. RERIO Lucas J. et al.
10:10 Refreshment Break
10301230 lon and AcidBase | Climate Change| Sensing tle Physiology of Growth and Fish in a Toxic Swimming
Regulation in Fish| and Expanding | Environment | Elasmobranch Fisheg Metabolism in World: Physiology of Fish
Dead Zones: Fishes Biomarkers and
From the Tropics Impacts of
to the Poles, Exposure
How Will Fish
Adapt?
Moderator Colin Brauner Jay Nelson Keith Tierney Pat Wright Brian Small Lynn Weber JosepPlanas
Location Room 1 Room 2 Room 3 Room 4 Room 5 Room 6 Room 7
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1030 SEAWATER EXPERIEN CARDIORESPIRAT( TRANSIENT REPRODTIIVE INTERACTIONS OF | TREATMENT WITH FORCED SWIMMING IN
) ENHANCES HYPO Y FUNCTION AND | RECEPTOR ENDOCRINOLOGY IN NITRIC OXIDE AND | THE SELECTIVE RAINBOW TROUT DOES
OSMOTIC REGULATOl RED MUSCLE POTENTIAL ELASMOBRANCHS: BASI| CALCIUM SEROTONI NOT CONFER A
ABILITY IN MEDAKA PERFORMANCE IN | CHANNELS (TRP) If AND APPLIED SCIENCE | SIGNALLING REUPTAKE INHIBITQ BIOENERGETIC
Miyanishi, H. et al. ARCTIC CHARR RAINBOW TROUT | Awruch, C.A. et al. PATHWAYS IN FLUOXETINE, ADVANTAGE BUT

(Salvelinus alpinus) | (Oncorhynchus GROWTH HORMONI INTERFERES WITH T REDUCES THE FRACTI
vs. ATLANTIC mykiss): AN RELEASE FROM ABILITY OF TOADFIS OF PROTEIN OXIDIZED
SALMON (Salmo INTERFACE GOLDFISH PITUITAR TO RESPONSE TO FUEL METABOLISM Sko
salar) AT ELEVATEL] BETWEEN THERM CELLS Chang J.P. etf ENVIRONMENTAL P.V. etal.
TEMPERATURES SENSING AND HYPOXIA McDonald,
Gamperl, AK. etal. | MELATONIN M.D. et al.
SECRETION.
Nisembaum, L.G. et
al.
1050 PROTECTIVE EFFECT|{ DO ANTARCTIC FIS| PRERETINAL THE EPIGONAL ORGAN | NUTRIENT SENSING INHIBITION OF P FORCED SUSTAINED
' OF DISSOLVED LIKE IT HOT? WHA| DEVELOPMENT OF AND MATURE POLE OF T IN FISH: GLYCOPROTEIN IN | SWIMMING EXERCISE 4
ORGANIC CARBON ENERGY NONVISUAL TESTIS IN THE INVOLVEMENT IN THE BLOGBRAIN OPTIMAL SPEED TO
(DOC) ON NA+ ALLOCATION CAN | SYSTEM IN RECREATIONAXLEISHED | THE REGULATION ¢ BARRER OF TROUT | ENHANCE GROWTH
REGULATION AND TELL US ABOUT ATLANTIC HALIBU| BLUE SHARK (PRIONACE FOOD INTAKE AND | ALTERS AVERMECT| PERFORMANCE OF
NITROGENOUS WAST| DISTRIBUTION (HIPPOGLOSSUS | GLAUCA): HISTOCHEMIC| ENERGY NEUROTOXICITY AN| YELLOWTAIL KINGFISH
EXCRETION IN DANIO| SHIFTS Sandersfeld] HIPPOGLOSSUS) | FUNCTIONAL CORRELAT METABOLISM SWIMMING (SERIOLA LALANDI) Me
RERIO EXPOSED TO | T.etal. Eilertsen, M. etal. | McClusky, L.M. et al. Soengas, J.L. PERFORMANCE D. etal.
LOW pH IN SOFT Kennedy, C.J. et al.
WATER. Duarte, R.M. e
al.
11 10 CHARACTERIZATION ¢ FIT FOR THE FUTUl DEVELOPMENT OF IMMUNE FUNCTIONING Il CHARACTERISATIO| DEVELOPMENTAL IS THE SALMONID
) SODIUM UPTAKE MITOCHONDRIAL | VISUAL SYSTEM IN CARTILAGINOUS FISHES AND GENE EFFECTS OF A ADIPOSE FIN A
DURING DEVELOPING| PLASTICITY FORMSY ATLANTIC COD Dooley, H. EXPRESSION SYNTHETIC MECHANOSENSORY
RAINBOW TROUT THE BASIS FOR Valen, R. et al. ANALYSIS OF GLUCGORTICOID ORGAN? Bucklasidicks,
EMBRYQOS Blair, S.D. e AEROBIC CALPAINS, DURING J.etal.
al. PERFORMANCE IN CATHEPSINS AND | EMBRYOGENESIS IN
CHANGING CLIMAT] UBIQUITIN ZEBRAFISH McNeil,
Mark, F. C. PROTEASOME P.L.etal.
MEMBERS IN
GILTHEAD SEA
BREAM SKELETAL
MUSCLE Salmeron,
etal.
1130 CLONING OF SLC26A6 LINKS BETWEEN CONE ARE POLAR SEAS TWO INSULINIKE GENERATIONAL WHY ARE SCULPIN
) A PROPOSED-EICO3 | METABOLIC TRAITY PHOTORECEPTOR PARTICULARILY GROWTH FACTOR | EFFECTS OF SUSCEPTIBLE TO THE
EXCHANGER IN AND LATITUDINAL | DEATH & UNINVITING TO BINDING PROTEIN | BISPHENOL A ON EFFECTS OF ARTIFICIA
RAINBOW TROUT, ANI[ DISTRIBUTION REGENERATION ELASMOBRANCHS? (IGFBRL SUBTYPES| SOMATOTROPIC AN STRUCTURES?
CHARACTERISATION ( ACROSS FISH SPE( DURING Treberg, J.R. et al. AS NEGATIVE STRESS AXES PROPOSED METHOD QO
CHLORIDE ACGAUTION| Nati J.J.H. et al. ONTOGENY, AS GROWTH INDICES || FUNCTION IN IMPROVEMENT BASED
IN FISH DURING EARL MODELED IN SALMON Shimizu, M| RAINBOW TROUT ON THE SWIMMING

RAINBOW TROUT
DEVELOPMENT Clifforg
A.M. et al.

ZEBRAFISMlison,
W.T.

etal.

Vijayan, M.M. et al.

BEHAVIOR Muraoka, K.
al.

19



11:50 CL UPTAKE IMPACTS OF CO2 | SPECTRAL TUNINd PHOSPHATE BALANCE I APPETITE GENE DROSPIRENONE ACCOMMODATING THH

: MECHANISM INCG ACIDIFIED IN DEEFSEA THE CHOROID PLEXUS  REGULATION IN EFFECTS IN HEPATI{ COST OF SWIMMING
EXPRESSING SEAWATER ON THE MYCTOPHIDS: A | SHARKS S. ACANTHIAS 4 GROWTH HORMON| METABOLISM AND | THE APPLICABILITY OF|
IONOCYTES IN PHYSIOLOGICAL | NOVEL AND M. CANIS: A ROLE FOR P| TRANSGENIC COHQ GONADAL GENE EXERCISEDUCED
ZEBRAFISH Wang, Y.F| PERFORMANCE OF UNIQUE VISUAL | TRANSPORTERS AND PT SALMON Kim, J.H. ef EXPRESSION IN GROWTH IN NOVEL
etal. JUVENILE ANTARC| ADAPTATION de | IN A CENTRALLY al. EUROPEAN SEA BAY FINFISH AQUACULTUR

FISH Todgham, A.E.| Buserolles, F. et al.| REGULATED RENAL (DICENTRARCHUS | SPECIES, THE HAPUKU
et al. GASTROINTESTINAL AXI LABRAX) Blanco, M. ¢ (POLYPRION
Guerreiro, P.M. et al. al. OXYGENEIOS) Khan, J.F
etal.
12:10 ACIDSENSING ION OCEAN DEVELOPING A FIELD | CHARACTERIZATIO| HOW DO

: CHANNELS (ASICS) AH ACIDIFICATION APPROACH FOR OF SCAPHIRHYNCH XENOBIOTICA
INVOLVED IN STIMULATES EXAMINING STURGEON INSULIN BIOTRANSFORMATI
EPITHELIAL SODIUM | RESPIRATORY ELASMOBRANCH FEEDIN LIKE GROWTH N RATES IN
UPTAKE IN RAINBOW | PIASTICITY IN THE ECOLOGY Semmens, J.M| FACTORS Small, B. ANTARCTIC
TROUT Dymowska, A.K ESTUARINE RED al. etal. NOTOTHENIOID FISH
etal. DRUM, SCIAENOPS COMPARE TO

OCELLATUS. TEMPERATE SPECIE
Esbaugh, A.J. et al. Strobel, A. et al.
12:30 Lunch Break
13301530 lon and AcidBase | Climate Change| Sensing the Physiology of Growth and Fish in a Toxic FITFISH
Regulation in Fish| and Expanding Environment | Elasmobranch Fishey Metabolism in World:
Dead Zones: Fishes Biomarkers and
From the Tropis Impacts of
to the Poles, Exposure
How Will Fish
Adapt?
Moderator Greg Goss Dal Val Keith Tierney Suzie Currie Brian $nall Tyson MacCormack Arjan Palstra
Location Room 1 Room 2 Room 3 Room 4 Room 5 Room 6 Room 7
13:30 POTASSIUM EXCRETI{ ADAPTATION TO | PASSIVE THE EFFECTS OF NUTRIENT SENSING DOES OCEAN COST ACON FA1304:

: VIA ROMKA OCEAN MONITORING OF | ECOLOGICAL OSMOTIC | SYSTEMS ON ACIDIFICATION SWIMMING OF FISH AN
POTASSIUM CHANNEL ACIDIFICATMOOF A | ROUND GOBY CHALLENGES ON THE | REGULATION OF REDUCE COPPER | IMPLICATIONS FOR
EXPRESSED IN THE G| TEMPERATE FISH, | ACOUSTIC ECOLO| METABOLISM OF AN FOOD INTAKE AND | INDUCED DNA MIGRATION AND
IONOCYTES OF DICENTRARCHUS | AND THE ESTUARINE ASSEMBLAG GROWTH IN DAMAGE IN MARINE| AQUACULTURE (FITFIS
MOZAMBIQUE TILAPIA LABRAX Crespel, A.| INFLUENCE OF OF SHARKS Morash, A.J.| CHANNEL CATFISH| FISH AND Palstra, A.P., and Planas
Furukawa, F. et al. ANTHROPOGENIC| al. Kobayashi, Y. etal. | CRUSTACEANS? J.V.

NOISE. Higgs, D.M. Newbatt, S.J. et al.
et al.
13:50 EURYHALINE AND HEART PROTECTION FRO| ROLES OF CHEMICAL AN TRACKING SEASON INVESTIGATION INT( SWIMMINGINDUCED

: EURYTHERMIC FISH: | PERFORMANCE CADMIUM MOLECULAR CHAPERON CHANGES IN GENETIC DIVERSITY, MODULATION OF THE
REGULATION OF ION | UNDERLIES HYPOX INDUCED WITH HYPO@SMOTIC CENTRAL GENE PERCH WITHIN THE | SKELETAL MUSCLE
TRANSPORT IN THE | TOLERANCE IN OLFACTORY STRESS IN AN ESRINE | EXPRESSION OF | QONTEXT OF NPP | TRANSCRIPTOME IN

COLD Marshall, W.S. et
al.

EUROPEAN SEA BA
Ozolina, K. et al.

DYSFUNCTION BY
SPECIFIC METALS
RAINBOW TROUT

(ONCORHYNCHUS

MYKISS) Dew, W.A

ASSEMBLAGE OF ANCIE
FISHES Currie, S. et al.

APPETITE
REGULATORS IN
ANADROMOUS
ARCTIC CHARR

(SALVELINUS

ACTIVITY Ragauskas
etal.

RAINBOW TROUT Plang
J.V. etal.
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etal. ALPINUS) Striberny,
A. etal.
14 10 IMMUNOLOCALIZATIO| INTRASPECIFIC INHERITED THE RESPONSES OF THI FASTING AND ZNO NANOPARTICLE FOOD AVAILABILITY AN
' N OF RHCG1, RHCG2,| VARIATION IN MAGNETIC OCEAN DOGFISH SHARK (SQUAI REFEEDING AFFEC| DISRUPT THE ENVIRONMENT ALTER
RHBG AND NHE3B IN | LOCOMOTOR NAVIGATION IN ACANTHIAS SUCKLEYI) T PLASMA LEPTIN IN | PHYSIOLOGICAL SWIMMING CAPACITIES
THE GILL IONOCYTES| EFFICIENCY, JUVENILE PACIFIC| HIGH ENVIRONMENTAL | RAIMBOW TROUT STRESERPONSE IN| IN FRESHWATER FISH
RAINBOW TROUT Hiro| HYPOXIA SALMON Noakes, | AMMONIA Nawata, C.M. g| Johansson, M. etal. | WHITE SUCKER, Boeck, G. et al.
J. TOLERANCE AND | D.L.Getal. al. CATOSTOMUS
ECOLOGICAL COMERSONII
PERFORMANCE IN MacCormack, T.J. et
EUROPEAN SEA al.
BASS: IMPLICATION
FOR AN
INCREASINGLY
HYPOXIC WORLD
Nelson, J.A. et al.
1430 EFFECTS OF AMMONI| LOCALIZED EXTRE| OLFACTORY DOES AMMONIA TRIGGE| OREXIN A ENHANCE THE EFFECT OF THE MIGRATION
) OR TERRESTRIAL HYPOXIA AND DISCRIMINATING | VENTILATION IN FOOD INTAKE AND | SALINITY ON THE BEHAVIOUR OF
EXPOSURE ON THE PHENOTYPIC ABILITY OF ADULT| ELASMOBRANCHZ®® LOCOMOTOR MECHANISMS OF NI| EUROPEAN SILVER EE
EXPRESSION OF RHE] DIVERGENCE CHUM SALMON Boeck, G. et al. ACTIVITY, AND TOXICITY IN THE (ANGUILLA ANGUILLA)
GLYCOPR@INS IN THE Chapman, L.J. et al. | TOWARDS NATAL EXERTS ANXIOGEN| EURYHALINE RELEASED IN OPEN
GILLS OF THE CLIMBIN TRIBUTARY LIKE ACTION ATLANIC KILLIFISH | OCEAN CONDITIONS
PERCH, ANABAS STREAMS Okubo, 1 Matsuda, K. et al. Blewett T.A. et al. Hanel, R. et al.
TESTUDINEUS Chen, etal.
X.L. etal.
1450 ZEBRAFISH (Danio rerif BEHAVIORAL THE MOLECULAR | THE ROLE OF RHESUS | EFFECTS OF MOLECULAR SWIMMING DEPTH OF
' AQUAPORIN 1a IS A RESPONSES OF BASIS OF PARR GLYCOPROTEINS IN PHYTOESTROGENS MECHANISMS ATLANTIC SALMON
MULTIFUNCTIONAL JUVENILE ESTUAR] SMOLT AMMONIA BLANCE IN ON EXPRESSION Of UNDERLYING (Salmo salar L.) DURING|

WATER, CO2 AND NH{
CHANNEL Gilmour, M.
etal.

FISHES TO DIEL
CYCLING HYPOXIA
AND PH Dixon, R.L.
etal.

TRANSFORMATION
IN ATLANTIC
SALMON (SALMO
SALAR) Lorgen, M.
etal.

DOGFISH SHARK (SQUA
ACANTHIAS) IN RESPON
TO HYP@SMOTIC STRES
Wright, P.A. et al.

GENES REGULATIN
GROWTHRELATED
PROCESSES IN
RAINBOW TROUT
Cleveland, B.M. et al.

CADMIUMCOPPER
AND COPPHHREAD
INTERACTIONS IN
GILLS OF ZEBRAFIS
DANIO RERIO

Komjarova, |. et al.

SEA MIGRATION
Sturlaugsson, J.
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15:10 AQUAPORIN INTERACTIVE INNATE AND A FUNCTIONAL SHIFT OH INCLUSION OF MERCURY DIFFERENT POSSIBILIT|
: EXPRESSION IN THE | EFFECTS OF LEARNED UREAPRODUCING SITE | SOYBEAN MEAL IN | CONCENTRATIONS | FOR TRACKING
JAPANESE MEDAKA | TEMPERATURE AN| PREFERENCES FQ FROM EXTRAEMBRYONIf ATLANTIC SALMON| AND TRENDS IN STURGEON MIGRATION
(ORYZIAS LATIPBS) | OVERNIGHT NATURAL STREAM YOLK SAC TO LIVER IN T| (SALMO SALAR L.) | AFRICAN INLAND AND HABITAT MAPPING
FW AND SW: HYPOXIA VS. GROUND DEVELOPING EMBRYOS| DIETS IS ASSOCIAT| WATERS Hanna, D.E{ IN THE DANUBE RIVER
CHALLENGING THE | ACCLIMATIONS ON| WATER IN TWOOVIPAROUS WITH THE etal. Lenhardt, M. et al.
PARADIGM OF THERMAL AND SALMONIDS CARTILAGINOUS FISHES PRODUCTION OF
INTESTINAL WATER | HYPOXIA Dittman, A.H. et al. | Takagi, W. et al. INFLAMMATORY
TRANSPORT. Madsen,| TOLERANCE OF MARKERS
S.S.etal. ARCTIC CHAR AND DETECTABLE IN FIS
ATLANTIC SALMON FECES Wacyk, J. et i
CONNECTION TO
DIFFERENCES
OXYGEN SUPPLY
SYSTEM Anttila, K. €
al.
15:30 Refreshment Break
15:50- 18:50 lon and AcidBase Sensing the Physiology of Growth and Fish in a Toxic FITFISH
Regulation in Fish Enviromrment Elasmobranch Fishey Metabolism in World:
Fishes Biomarkers and
Impacts of
Exposure
Moderator Greg Goss Keith Tierney Gary Anderson Brian Small Tyson MacCormack Arjan Palstra
Location Room 1 Room 2 Room 3 Room 4 Room 5 Room 6 Room 7
15:50 DISCOVERY OF PROTECTION OF | IDENTIFICATION AND PHYSIOLOGICAL AN IMPACT OF MODERATE PASSAGE
: TRANSCRIPTION FISH OLFACTION | EXPRESSION OF MOLECULAR METHYLMERCURY (| EFFICACY, MIGRATOR
FACTORS FOR AGAINST COPPER| ELASMOBRANCH GLUCQ CHANGES IN MIGRATORY DELAY AND PHENOTYH
SEAWATER INDUCED TRANSPORTERS Deck, @ RAINBOW TROUT IN BEHAVIOUR IN GLAY SELECTIVITY ASSOCIA
ACCLIMATION IN FISH IMPAIRMENT etal. RESPONSE TO EEL (ANGUILLA WITH A NATURBEKE
INTESTINE VIA A Azizishirazi, A. et al. DIETARY SOURCES| ANGUILLA): AN FISHWAY: HOW
TRANSCRIPTOMIC Overturf, K. EXPERIMENTAL STU IMPORTANT IS FISH
APPROACH Wong Claveau, J. et al. SWIMMING
M.K.S. et al. PERFORMANCE?
Svendsen, J.C. et al.
16:10 EXPRESSION PROFILI THE ROLE ORILPHA ROLE OF LIPIDS IN | MECHANISMS OF | DOES REGIONAL
: OF EY ION HYDROXYCORTICOSTEH POSTLARVAL DEVELOPMENTAL | STREAMFLOW
TRANSPORTERS AND E INTHE ENDOCRINE DEVELOPMENT OF | TOXICITY IN VARIABILITY INFLUENC
AQUAPORINS IN THE STRESS RESPONSE OF | THE ARCTIC FISH | ZEBRAFISH BX$ED | SWIMMING

GILL AND ESOPHAGE/

GASTROINTESTINAL

TRACT OF EURYHALIN
MOZAMBIQUE TILAPIA

OREOCHROMIS
MOSSAMBICUS IN
FRESHWATER,
SEAWATER AND

HYPERSALINE WATER

ELASMOBRANCHS Lamb
F.N. et al.

LEPTOCLINUS
MACULATUS DURIN
POLAR NIGHT IN
SVALBARD Pekkoev
S.N. etal.

TO SELENIUM Janz,
D.M. et al.

PERFORMANCE OF
FRESHWATER FISH?
Quintella, B.R. et al.
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Lam, S.H. et al.

1630 NUTRIENT ABSORPTI( BIOSYNTHESIS OF 1ALP] THE EFFECT OF DETERMINATION OH Discussion
' IN THE ATLANTIC HYDROXYCORTICOSTER MODULATING DIFFERENTIAL META
SALMON (SALMO E IN LEUCORAJA OCELL4{ RATION AND DIETAl AND METALLOIDS
SALAR L.) INTESTINE | EVIDENCE TO SUGGEST| LIPID ON GROWTH,| ACCUMULATION IN
AFFECTED BY NOVEL STEROIDOGENIC SMOLTING, AND GILL, KIDNEY,
ENVIRONMENTAL ROUTE Wiens, J.K. etal. | EARLY MALE HEPATOPANCREAS
SAINITY Sundh, H. et MATURATI® IN AND MUSCLE AND
al. YEARLING UMATILL| BIOMARKERS
RIVER FALL CHINO( RESPONSE IN
SALMON Larsen, D.lf, CENTROPOMUS
etal. PARALLELUS IN
NEOTROPICAL
ESTUARIES Souz@.
etal.
1650 INTESTINAL FLUID ISOLATION OF A CY-P11 | EFFECTS OF A LETHAL AND SUB
) ABSORPTION BY LIKE MRNA FROM PHYTOGENIC FEED| LETHAL TOXICITY O
MARINE TELEOSTS ELASMOBRANCH ADDITIVE ON NITRATES AND
AFFECTS AGHASE INTERRENAL TISSUE: TH GROWTH AND PHOSPHATES IN TH
BALANCE Grosell, M. e KEY TO 1ALPHA SUSCEPTIBILITY OF ENDEMC FISH SKIFF
al. HYDROXYCORTICOSTER CHANNEL CATFISH| MULTIPUNCTATA AN
E SYNTHESIS? Evané, A.| EDWARSIELLA GOODEA ATRIPINNIY
ICTALURI AND LEVE Ruedalasso R.A. et al
OF MANNOSE AND
RHAMNOSE BINDIN
LECTIN Peterson, B.
etal.
17 10 GAS TRANSPORT, ACI EFFECTS OF
) BASE AND ION PROBIOTICS ON FIg
REGULATION IN THE LARVAL
AIRBREATHING FISH DEVELOPMENT
ANABAS TESTUDINEU Carnevali, O.
BLOCH Peter, M.C.S. ef
al.
1730 SERUM
' BIOCHEMICAL
CHANGES IN
ALLOXANDIABETIC
TILAPIA DURING
INFECTIOUS

AEROCISTITE Belo,

A. A etal.
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17:50

AEROBIC
METABOLISM,
GROWTH AND
REPRODUCTION IN
THE SHORTVE
NOTHOBRANCHIUS
FURZERI: INFLUENC(
OFAGEING AND
TEMPERATURE
Durollet M.v

18:10

End of Session

18:10-23:30

Congress Banquet DinnerGasford House

Thursday, August 7, 2014

08301010 lon and AcidBase Physiological Parasites and | Intrinsic and Extrinsic General Winter Fish
Regulation in Fish Genomics Diseases of Fisl Regulation of Fish Contributed Biology: the
Cardiovascular Papers Dynamic World
Function of Icy Rivers
Moderator Steve McCormick Avner Cnaani Alastair Lyndon Kurt Gamperl Don MackKlay Jill Leonard
Location Room 1 Room 2 Room 3 Room 4 Room 5 Room 6
8:30 INTRODUCTION TO| AEROMONAS BENEFITS AND A GRAPH BASED | STABILITY OF
: THE PHYSIOLOGIC| SALMONICIDA LIMITATIONS OF USING | APPROACH TO SALMONID
GENOMICS PROLIFERATION | MAXIMUM HEART RATE | ENHANCE INCUBATION
SYMPOSIUM Elena | AND QUORUM ESTIMATE UPPER FUNCTIONAL ENVIRONMENTS
Symposium will start at Sarropoulou SENSING IN TEMPERATURE LIMITS § CONNECTIVITY OF | DURING WINTER IN
- RESPONSE TO FISH Anttila, K. et al. FRAGMENTE SNOWDOMINATED
' MUCINSSOLATED SYSTEMS Branco, P| INTERIOR
FROM ATLANTIC etal. WATERSHEDS
SALMON SKIN ANDC Shrimpton, J.M. et al.
INTESTINE Padra,
J.T.etal.
8:50 RESPIRATORY DEVELOPING AEROMONAS CARDIAC OXYGEN PELAGIC LARVAL | MODELING OF
: RESPONSES AND GU7| SPECIESPECIFIC | SALMONICIDA SSH LIMITATION DURING AN | DURATION, SIZE AT| ENVIRONMENTAL
CARBONATE MARKERS IN TILAP| SALMONICIDA ACUTE TEMPERATURE | SETTLEMENT AND | FLOW ®TIONS FOR
PRODUCTION DURING BASED ON BINDS CHALLENGE IN THE COASTAL OPTIMAL ATLANTIC
HYPOXIA AND RESTRICTION DIFFER¥TIALLY TO| EUROPEAN PERCH, PER| RECRUITMENT OF | SALMON (SALMO
HYPERCARBIA IN THE| ASSOCIATED DNA | MUCINS ISOLATED FLUVIATILIS: IMBATIONS LIPOPHRYS PHOLIS SALAR) EMBRYO
EUROPEAN.BUNDER | SEQUENCING (RAC| FROM SKIN AND | OF THERMAL REVEALED FROM | SURVIVAL DURING
(PLATICHTHYS FLESU| Seq) AND INTESTINAL ACCLIMATION AND OTOLITH WINTER IN A
Rogers, N.J. et al. ADENOSINE ORGANS OF AMBIENT HYPEROXIA | MICROSTRUCTURE| HYDROPEAKING RIV
DEAMINASE (ADA) | ATLANTIC SALMON Ekstrom, A.B. et al. Carvalho, M.G. et al. | CasasMulet R. et al.
Syaifudin M., et al. IN AN N

ACETYLNEURAMIN
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C ACID DEPENDEN
MANNER Lindén,

S.K. etal.
9. 10 THE EFFECTS ON DIFFERENTIAL GEN DOES GROWING EFFECTS OF LOMA OVARIAN THE EFFECT OF NEA
) INTESTINAL EXPRESSION AND | GREY SEAL MORHUA MORPHOLOGY OF | FREEZING
PHYSIOLOGY BY THE| TRANSCRIPTOME | POPULATION IN TH (MICROSPORIDIA) ASTYANAX TEMPERATURES ON
GUANYLIN PEPTIDES | CHARACTERIZATIC BALTIC IMPACT ON INFECTION ON THE ALTIPARRAE DEVELOPMENT OF
GULF TOADFISH IN EUROPEAN SEA| INCREASING THE | CARDIORESPIRATORY A (TELEOSTEI, COHO SALMON
(OPSANUS BETA) BASS PREVALENE OF SWIMMING CHARACIDAE): DURING INCUBATIO
EXPOSED TO (DICENTRARCHUS | INFECTION WITH | PERFORMANCE OF MACROSCORPIC, Tuor, K.M.F et al.
HYPERSALINITY AND | LABRAX) LARVAL | ANISAKID LARVAE| ATLANTIC COD GADUS | MICROSCOPIC, ANL
HYPERCAPNIA Ruhr, | STAGES Kaitetzidou| IN COD? Nadolna, ¥ MORHUA (L). Powell, M.D| ULTRASTRUTURAL
I.M. et al. E. etal. etal. etal. CHARACTERS Cass
M. et al.
930 INFLUENCE OF PHYSIOLOGICAL NON MAMMALIAN | THE TEMPERATURE SEASONAL FACTORS
' HYPERCAPNIA ON RESPONSES TO HI{ PATTERN DEPENDENT CARDIAC | VARIATIOMN CONTRIBUTING TO
INTESTINA WATER RECOGNITION REMODELING RESPONS| BREEDING SUCCES THE OVERWINTER
TRANSPORT AND TEMPERATURE IN | RECEPTOR FROM| RAINBOW TROUT Keen, | IN TWGSPOTTED SUCCESS OF YOUN
CALCIUM CARBONATE TWO THREATENED ROCK BREAM AN. et al. GOBIES de Jong, K. { OFTHEYEAR BROOK|
FORMATION IN THE CALIFORNIA FISHE| (OPLEGNATHUS al. TROUT (SALVELINUY
GULF TOADFISH Jeffries, K.M. et al. FASCIATUS): FONTINALIS) Wagne
(OPSANUS BETA) GENOMIC J.C.etal
Heuer, R.M. et al. CHARACTERIZATI(
AND
TRANSCRIPTIONA
PROFILE UPON
BACTERIAL AND
VIRAL INDUCTIONY
Thanthrige, T.P. et
al.
950 IMPACT OF TRANSCRIPTOMIC MORPHOLOGICAL CARD| SEXY MALES IN ACUTE AND CHRON
) FRESHWATER DIFFERENCES IN T REMODELING AND MUDDY WATER? ADJUSTMENTS OF
CHEMISTRY ON POST| GILLS OF ANAEMIA IN MARINE PHENOTYPIC INTRINSIC TISSUE
FEEDING ACIRASE EURYHALINE FISHES. Powell, M.D. et all DIVERGENCE IN AN| METABOLIC RATE
REGULAON AND MOZAMBIQUE AFRICAN CICHLID PLAY IMPORTANT
RESPIRATORY TILAPIA Gary, S.M. et al. ROLES IN THE
FUNCTION IN RAINBO| OREOCHROMIS INITIATION AND
TROUT Urbina, M.A. et| MOSSAMBICUS IN MAINTENANCE OF
al. HYPGAND HYPER WINTER DORMANCY
OSMOTIC STRESS. IN THE TEMPERATE
Lam, S.H. et al. WRASSE
TAUTOGOLABRUS
ADSPERSUS Speers
Roesch, B. et al.
10:10 Refreshment Break
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10301230 lon and AcidBase Physiological Intrinsic and Extrinsic General Winter Fish
Regulation in Fish Genomics Regulation of Fish Contributed Biology: the
Cardiovascular Papers Dynamic World
Function of Icy Rivers
Moderator Steve McCormick Elena Sarropoulou Ben SpeerfRoesch Don MacKinlay Jill Leonard
Location Room 1 Room 2 Room 4 Room 5 Room 6
10:30 RED CELL pH CL[!'tL! Qf ELECTRICAL ACTIVATIOI LAKE NIPISSING AN| EFFECTS OF ICE CO
. REGULATIONURING | ADAPTATION AND REPOLARIZATION | LAKE ONTARIO ON THE BEHAVIOUR
THE POSFEEDING FROM SEQUENCE IN THE WALLEYE: AND GROWTH OF
ALKALINE TIDE Wilson| COMPARATIVE RAINBOW TROUT HEA | SIMILARITIES AND | BROWN TROUT Watz
R.W. etal. TRANSCRIPTOME Shiels, H. et al. DIFFERENCES IN | J. etal.
ANALYSIS TO NOVE PROVISION OF FAT
GENES ACIDS TO OVA
CHARACTERIZATIC Wiegand, M.D. et al.
Cnaani, A. et al.
10:50 TRANSLOCATION OF | METAANALYSIS OF| THE EFFECTSATRUTE EVOLUTION OF LINKING WINTER
: VHAAND PENDRIN IN | TISSUE ANOXIA ON THE SODIUM MELATONIN HABITAT VARIABLES
SHARK GILLS: A TRANSCRIPTOMES CURRENT OF ISOLATED| BIOSYNTHESIS: A 5( TO FISH CONDITION
MECHANISM FOR STUDIES VENTRICULAR MYOCYTH MY-OLD STORY ICE COVERED
ACID/BASE INVESTIGATING OF THE RAINBOW TROU| Magnanou, E. etal. | STREAMS Leonard,
REGULATION Roa, J.N| SUBSTITUTION OF Hardy, M.E.L. et al. JB.K. etal.
etal. DIETARY FISHMEAI
WITH PLANT
PROTEINS IN
ATLANTIC SALMON
De Santis, C. et al.
11:10 OSMOREGULATION | CHARACTERIZATIQ NESFATHI REGULATION | LIGHT TO DARK: NONNATIVE
. AND ACIEBASE OF THE OF CARDIOVASCULAR | INVESTIGATING PUMPKINSEED
BALANCE IN WHITE | PROTEINACEOUS FUNCTIONS IN ZEBRAFIY{ NOVEL PATHWAYS | (LEPOMIS GIBBOSUS
STURGEON (ACIPENS| MATRIX ASS@JED Nair, N. et al. LINKING INHABITING THE
TRANSMONTANUS) | WITH INTESTINAL PHOTOPERIODIC | IBERIAN PENINSULA
DURING EXPOSURE T| CALCIUM CUES TO THERAIN | (SPAIN) HAVE LOST
ELEVATED SALINITY | CARBONATE PITUITARBONAD | THEIR ANCESTRAL
AND AQUATIC PRECIPITATES USII| AXIS IN ATLANTIC | TOLERANCE TO
HYPERCARBIA MASS COD Doyle, A. etal. | NORTHERN NORTH
Shaughnessy, C.A. et al SPECTROMETRY AMERICAN WINTER
Schauer, K.L. et al. CONDITIONS Rooke,
A.C. etal.
11:30 GLOB\L CHANGE: CAN| CHARACTERIZATIC IMPACTS OF ICE
. MINOR HYPERCAPNIA OF PEPTIDE FORMATION AND
HAVE MAJOR TRANSPORTER REGULATED FLON
CONSEQUENCES? SYSTEMS IN THE JUVENILE ATLANTIC
Nilsson, G.E. INTESTINE OF SALMON Alfredsen, K|
MOZAMBIQUE etal.
TILAPIA

(OREOCHROMIS
MOSSAMBICUS)

Rozenberg, P. et al.
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11:50

CO2INDUCED OCEAN
ACIDIFICATION CAN
INCREASE ANXIETY IN
COASTAL CALIFORNIA
ROCKFISH, SEBASTES
DIPLOPROA Hamilton,
T. etal

IDENTIFICATION OF
GENE PATHWAYS
INVOLVED IN
DIFFERENTIAL
GROWTH OF HYBR
STRIPED BASS USI
TRANSCRIPTOMICS
Fuller, S.A. et al.

12:10

THE EFFECTS OF
AQUATIC
ACIDIFICATION ON
GROWTH,
DEVELOPMENT, AND
OLFACTORY AND
BEHAVIORAL
RESPONSES OF EARL
LIFE STAGES OF PINK
SALMON,
ONCORHYNCHUS
GORBUSCHA Brauner,
C.J. etal.

12:30

13:30-14:30

13:30

13:50

14:00

14:30

14:45

15:00
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List of Posters:

Poster Locations are Numbered from P1 to P181

5th International Symposium on Burbot (Lota lota)
P1-MULTIPLEXING OF MICROSATELLITE MARKERS FOR PARENTAGE-BASED TAGGING OF
HATCHERY BURBOT-Ashton, N.K., Campbell, M.R., Anders, P.J., Powell, M.S., and Cain, K.D.

Airbreathing Fish - in Nature and Aquaculture

P2-EFFECTS OF ANAESTHESIA WITH BENZOCAINE, MS-222 OR AQUI-S ON BLOOD GASES AND
HAEMATOLOGICAL PARAMETERS IN STRIPPED CATFISH (PANGASIANODON
HYPOTHALAMUS)-Phuong, L.M., Huong, D.T.T., Wang, T., and Bayley, M.

P3-SIMILAR RESPONSES TO HYPOXIA IN TWO AIR-BREATHING ANABANTOID FISHES WITH
DIFFERENT GILL MORPHOLOGY-Lin, H.C., Lin, S8.S., and Wang, M.C.

P4-EXTRAORDINARY TOLERANCE TO NITRITE IN THE AIR BREATHING SWAMP EEL
(MONOPTERUS ALBUS)-Do, T.T.H, Nguyen, Q.T., Nguyen, K.H. and Bayley, M.

P5-BACTERIA FLORA IN THE GUT AND RESPIRATORY ORGANS OF CLARIAS GARIEPINUS IN
FRESH AND BRACKISH WATER HABITATS OF ONDO STATE, SOUTH/WEST NIGERIA-
Osungbemiro, N.R. , Sanni, R.O. ., Olaniyan, R.F. and Olajuyigbe, A. O.

Application of Physiology to Improve Fish Culture
P6-THE EFFECT OF PROCESSED COPEPODS AS FOOD SOURCE ON FISH LARVAL
PERFORMANCE-Arndt, C., Miest, J., Ueberschaer, B., and Sommer, U.

P7-THE COMBINED EFFECT OF DHA AND TAURINE ON GROWTH, SURVIVAL AND EYE
DEVELOPMENT IN BLUE FIN TUNA LARVAE (Thunnus thynnus).-Besseaul, L., Escandel, M.-L.,
Nixon2, O., Azouli2, S., Koven?2 B., and Falconi, J.

P8-EFFECTS OF PARTIAL INSECT MEAL SUBSTITUTION OF FISH MEAL IN DIETS ON ENZYMATIC
ACTIVITY IN DIFFERENT FARMED TELEOST SPECIES-Bousdras, T., Feidantsis, K., Chatzifotis,
S., Piccolo, G., Gal, F., Gasco, L. and Antonopoulou, E.

P9-INSULIN-LIKE GROWTH FACTOR 1 AS A POTENTIAL INDICATOR FOR AMINO ACID
DEFICIENCIES IN THE YELLOWTAIL FISH-Fukada, H., Takahashi, N., Hosomi, N., Morioka,
K.,and Masumoto, T.

P10-APPETITE-REGULATING HORMONES IN THE YELLOWTAIL : cDNA CLONING AND RESPONSE
TO NUTRITIONAL CONDITIONS-Hosomi, N., Takahashi, N., Masumoto, Y., Fukada, H.

P11-MOLECULAR MECHANISMS FOR ALTERED SKELETAL RESPONSE TO DIET IN TRIPLOID
ATLANTIC SALMON (SALMO SALAR)-McStay, E., Kokkinias, P., Smedley, M.A., Taylor, J.T.,
Migaud, H.

P12-IMMUNOMODULATION IN TURBOT LARVAE AND ITS EFFECT ON SURVIVAL AND IMMUNITY-
Miest, J.J., and Arndt, C.

P13-EFFECT OF FISH MEAL COMPONENT ON GENE EXPRESSION LEVELS OF
CHOLECYSTOKININ AND PANCREATIC DIGESTIVE ENZYMES IN YELLOWTAIL SERIOLA
QUINQUERADIATA-Murashita, K., Takahashi, N., Hosomi, N., Yamamoto, Y., and Fukada H.

P14-DIFFERENCES IN DIETARY LIPIDS PROFILE DURING EARLY LARVAL DEVELOPMENT
AFFECT THE INCIDENCE OF SKELETAL DEFORMITIES IN SOLEA SENEGALENSIS-
Rodriguez-Rua, A., Roman-Padilla, J., Fernandez-Diaz, C. and Hachero-Cruzado, |.

P15-PROTEOMIC PROFILE OF SKIN MUCUS OF GILTHEAD SEA BREAM (SPARUS AURATA) AS
NON-INVASIVE WELFARE INDICATOR-Sanahuja, 1., Millan-Cubillo, A.F., Sanchez, S., de
Oliveira, E., Odena, M.A., Diaz, R., Blasco, J., Ferndandez-Borras, J., Ibarz, A.

P16-METABOLIC REORGANISATION OF GILTHEAD SEA BREAM LIVER DURING THERMAL
FLUCTUATIONS: DIETARY ENERGY EFFECTS ON COLD GROWTH ARREST AND
RECOVERY CAPACITY-S§nc hez, S., Eroldojan, o. T., ¥zkahinoj/l
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Sanahuja, 1., Millan-Cubillo, A.F., Guerreiro, P.G., Fontanillas, R., Blasco, J., Fernandez-Borras, J.,
Ibarz, A.

P17-REPLACEMENT OF FISHMEAL WITH PLANT FEEDSTUFFS IN THE DIET OF RED DRUM:
EFFECTS ON PRODUCTION CHARACTERISTICS AND TOLERANCE TO AQUACULTURE-
RELATED STRESSORS-Tomasso, J.R., Moxley, J.D., Rossi, A., Buentello, C., Pohlenz, C., Gatlin,
D.M.

P18-PHYSIOLOGICAL AND BIOCHEMICAL ASPECTS OF PARTIAL REPLACEMENT OF FISH MEAL
WITH PLANT PROTEIN SOURCES IN COMBINATION WITH DIETARY VITAMIN C IN MEAGRE
(Argyrosomus regius)- 7sertou, M.I., Feidantsis, K., Chatzifotis, S., Paviidis, M., Katharios, P. and
Antonopoulou, E.

P19-COMPLEMENT C1S SUBCOMPONENT FROM ROCK BREAM (OPLEGNATHUS FASCIATUS):
GENOMIC STRUCTURE, MOLECULAR CHARACTERIZATION AND EXPRESSION ANALYSIS-
Godahewa, G. ., Bathige, S. D. N. K., and Lee, J

P20-USE OF CLOVE OIL IN ANESTHESIA FOR HOPLIAS MALABARICUS FISH-Murgas, L.D.S.,
Felizardo, V.O.; Dias, L.C.; Lima, P.C., Ass/s, I.L., Libeck, L.T., De Leon, J.A.S., Torquete, M.A.

Biology of the Hagdfishes

P21-INVESTIGATION OF INSHORE HAGFISH ADAPTIVE IMMUNE RESPONSE FOCUSED ON
IMMUNE RELATED GENE AND VARIABLE LYMPHOCYTE RECEPTORS (VLRS)-S.P /Im* J.S
Lee, SWKim, Y.L Kim, Y.G Kim, H.B Jang, S.W Nho, |.S Cha, S.B Park, J.E Yu, JM Lazarte, T.Q
Nhu and T.S Jung

P22-MECHANISMS OF SLIME THREAD PRODUCTION IN THE HAGFISH GLAND THREAD CELL
(CYCLOSTOMA: MYXINIDAE)-Schorno, S., Fudge, D.S., and Heyland, A.

Climate Change and Expanding Dead Zones: From the Tropics to the Poles, How Will Fish

Adapt?

P23-EFFECTS OF OCEAN WARMING AND ACIDIFICATION ON THE EARLY DEVELOPMENT OF AN
ANTARCTIC FISH, GYMNODRACO ACUTICEPS-Flynn, E.E., and Todgham, A.E.

P24-1 T6S GETTI NG WARM AND WATERY!! THDBFMMOTETEHENA ENDOCRI NE
ROSSII AND N. CORIICEPS IN RESPONSE TO ENVIRONMENTAL CHALLENGES-Guerreiro,
P.M., Becker, A.G., Louro, B., Couto, E., Silva, S. and Canario, A.V.M.

P25-UNDER THE HEAT: TRANSCRIPTOMICS OF TWO IBERIAN CYPRINIDS-Jesus, T. F., Almeida-
Val, V. M.F., Coelho, M.M.

P26-OCEAN ACIDIFICATION: BEHAVIOURAL DISTURBANCE IN GASTEROSTEUS ACULEATUS IS
RESOTORED BY GABA-A RECEPTOR ANTAGONIST-Laj, F., Jutfelt, F., and Nilsson, G.E.

P27-RESOLVING FISH HAEMOGLOBIN: SIMULTANEOUS PH AND SPECTROPHOTOMETRIC
RECORDINGS IN BLOOD MICROVOLUMES ADVANCE OXYGEN BINDING MEASUREMENTS.-
Oellermann, M, Portner, H.O., and Mark, F.C.

Conservation Physiology of Fish Migration

P28-PHYSIOLOGICAL CHARACTERIZATION OF SMOLTIFICATION OF TWO FOREIGN STRAINS OF
ATLANTIC SALMON UNDER BELGIAN ENVIRONMENTAL CONDITIONS. IMPLICATION FOR
RESTOCKING EFFORTS.-Bernard, B., Mandiki, S.N.M. and Kestemont, P.

P29-Sperm quality for the migratory species Piaractus mesopotamicus along of the breeding period- Streit
Jr. D.P.; Povh, J.A.; Sirol, R.N.; Maschio, D.; de Mello, F.; Gonc¢alves, L.; Ribeiro, R.P.

Effects of Environmental Change on the Links Between Physiology and Behaviour

P30-COMPOSITION AND DYNAMICS OF SOME NUTRIENT LEVELS IN JABI DAM, LOWER USUMA
DAM AND GWAGWALADA RIVER IN FEDERAL CAPITAL TERRITORY, ABUJA, NIGERIA.-
Ojutiku, R.O, Kolo, R.J, Mbanaso, C.A

P31-BEHAVIOURAL AND METABOLIC RESPONSES OF THE DOLPHINFISH (CORYPHAENA
HIPPURUS) TO OCEAN ACIDIFICATION-Pimentel, M.S, Pegado, M., Repolho, T., Rosa, R.
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P32-LITHIUM CHLORIDE EXPOSURE AFFECT CAUDAL FIN REGENERATION IN CORYDORAS
AENEUS: AN ULTRASTRUCTURAL STUDY-Zarnescu, O., and Stavri, S.

Extra- and Intra-Cellular Signalling: Conserved Responses Controlling Diverse Physiological

Functions

P33-GnRH-SELECTIVE SIGNAL TRANSDUCTION NETWORKS AND PITUITARY CELL FUNCTION:
UNDERSTANDING THE INTRACELLULAR COMPLEXITY OF MULTIFACTORIAL
NEUROENDOCRINE CONTROL-Pemberton, J.G., Orr, M.E., Stafford, J.L., and Chang, J.P.

P34-MOLECULAR CHARACTERIZATION AND TISSUE EXPRESSION ANALYSIS OF ROCK BREAM
(OPLEGNATHUS FASCIATUS); CYTOCHROME C-Jayasinghe, J.D.H.E., Godahewa, G.}.,
Wickramaarachchi, W.D.N., and Lee, J.

Fish Cell Cultures as a Tool for Fish Physiology Research

P35-THREE-DIMENSIONAL (3-D) HEPATIC FISH SPHEROIDS AS AN ALTERNATIVE IN VITRO
MODEL FOR FISH PHYSIOLOGICAL AND TOXICOLOGICAL RESEARCH-Baron, M., Purcell, W.,
Jackson, S., Owen, S., and Jha, A.

P36-ESTABLISHMENT AND CHARACTERIZATION OF A PRIMARY CULTURE OF PITUITARY CELLS
FROM MEDITERRANEAN SEABASS DICENTRARCHUS LABRAX.-Baye, E., Paulin, C-H.,
Mathieul, G., Falcon, J., and Besseau, L.

P37-DEVELOPMENT OF A 3 DIMENSIONAL IN VITRO MODEL USING GASTROINTESTINAL TRACT
CELLS (RTGUTGC) OF RAINBOW TROUT FOR ECOTOXICOLOGICAL STUDIES-Langan, L.M,
Owen, S.F, Jackson, S.K, Purcell, W.M and Jha, A.N

P38-CYTOTOXIC EFFECTS OF METHYLMERCURY AND ARSENIC IN THE GILTHEAD SEABREAM
CELL LINE SAF-1-Morcillo, P., Esteban, M.A., Cuesta, A.

P39-OSTEOBLASTOGENESIS IN GILTHEAD SEA BREAM: TRANSCRIPTIONAL
CHARACTERIZATION AND TEMPERATURE EFFECTS-Riera, N.1, Andres, M.1, Salmeron, C.1,
Velez, E.J.1, Takahashi, L.S.2, Gutierrez, J.1, Navarro, 1.1, Capilla, E.1.

Fish in a Toxic World: Biomarkers and Impacts of Exposure

P40-ACCUMULATIONS OF CADMIUM IN SOME TISSUES, HAEMATOLOGICAL AND BIOCHEMICAL
PARAMETERS IN OREOCHROMIS NILOTICUS, EXPOSED TO LONG TERM VARIOUS
CONCENTRATION OF CADMIUM CHLORIDE-Abdel-Warith A.A., Younis E.M., Al-Asgah N.A.,
and Allam H.Y.

P41-EFFECTS OF LAMBDA-CYHALOTHRIN IN DIGESTIVE ENZYMES ACTIVITIES OF THE
NEOTROPICAL FISH MATRINXA (BRYCON AMAZONICUS)-Avilez, I.M.; Venturini, F.P.; Moraes,
F.D.; Soares, C.P.; Rossi, P.A.; Hackbarth, A.; De Almeida, L.A. Moraes, G.

P42-EFFECT OF A BPA-ENRICHED DIET ON S.AURATA REPRODUCTION AND DETOXIFICATION-
Carnevali, O., Nozzi, V., Dalla Valle, L., Traversi, I., Gioacchini, G., Benato, F., Colletti, E., Gallo,
P., Di Marco Pisciottano, 1., Mita, D.G., Hardiman, G., Mandich, A., Maradonna, F.

P43-HIPPOCAMPUS REIDI AS A BIOINDICATOR OF CRUDE OIL EXPOSURE-Delunardo, F.A.C.,
Carvalho, L.R., Galdo, M., Silva, B.F., Chippari-Gomes, A.R.

P44-BEHAVIOURAL EFFECTS OF SEROTONIN RE-UPTAKE INHIBITORS ON THE THREE-SPINE
STICKLEBACK-Kellner, M., Porseryd, T.,0I/sén, H.

P45-EFFECTS OF MICROCYSTIN-LR ON CARDIORESPIRATORY PARAMETERS OF TRAIRA
(Hoplias malabaricus) DURING AQUATIC HYPOXIA.-Martins, N.D., Yunes, J.S., Rantin, F.T.,
Kalinin, A.L.

P46-GENOTOXIC EFFETCS OF CYPERMETHRIN INSECTICIDE IN A NEOTROPICAL FISH
MATRINXA (BRYCON AMAZONICUS)-Moraes, F.D., Pesenti, E., Venturini, F.P., Rossi, P.A.,
Avilez, I.M., Cestari, M.M., Moraes, G.
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P47-BIOCHEMICAL EFFECTS OF ACUTE EXPOSURE TO THE ANTIBIOTIC ERYTHROMYCIN IN
RAINBOW TROUT (ONCORHYNCUS MYKISS)-Rodrigues, S., Antunes, S.C., Carvalho, M.G.,
Correia, A. T .C., and Nunes, B.

P48-EFFECTS OF A PYRETHROID INSECTICIDE ON THE ANTIOXIDANT METABOLISM OF THE
FRESHWATER FISH (BRYCON AMAZONICUS)- Venturini, F.P., de Moraes, F.D., Rossi, P.A.,
Avilez, M., Moraes, G.

P49-ALTERATIONS ON BIOCHEMICAL PARAMETERS OF RAINBOW TROUT AFTER A
PYRETHROID SINGLE-PULSE EXPOSURE FOLLOWED BY REPEATED SWIMMING- Venturini,
F.P., Osachoff, H.L., Moraes, G., Kennedy, C.J.

P50-OXIDATIVE DEFENSE OF SMTB AND MT2, AND OTHER ANTI-OXIDATIVE RESPONSES IN THE
GILLS AND BRAIN TISSUES UPON CADMIUM EXPOSURE ON ZEBRAFISH (Daino rerio) Wu
SM., ShulL.S. and Liu J.H.

P51-HISTOPATHOLOGICAL ALTERATIONS IN THE LIVER AND INTESTINE OF THE NILE TILAPIA,
Oreochromis niloticus EXPOSED TO LONG-TERM SUBLETHAL CONCENTRATIONS OF
CADMIUM CHLORIDE- Younis, E.M.; Abdel- Warith, A.A.; AL-Asgah, N.A.; Ebaid,H.

P52-KINETICS OF DNA DAMAGE AND REPAIR IN FISH, USING THE ZEBRAFISH (DAN|O RER|O)
AS A MODEL-McCabe, C.A., Theodorakis, C.W., Henry, B.T., Hartl, M.G.J.

P53-TOXICITY EFFECT OF LASER ABLATED SILVER NANOPARTICLES ON FERTILIZATION
CAPACITY OF RAINBOW TROUT (ONCORHYNCHUS MYKISS)-Johari, Seyed Ali

P54-TOXICITY EFFECT OF SILVER IONS ON REPRODUCTION SUCCESS OF RAINBOW TROUT
(ONCORHYNCHUS MYKISS)-Johari, Seyed Ali

Fish Reproductive Physiology and Biotechnology

P55-NEUROKININ B-RELATED PEPTIDE SUPPRESSES THE EXPRESSIONS OF GNRH |, KISS 2,
TAC 3 AND VTG GENES IN MATURE FEMAIL NILE TILAPIA-Jin, Y.H., Park, J.W., Kim, J.H., Kim,
H.K., Kim, W.S. and Kwon, J.Y.

P56-MECHANISMS OF REPRODUCTIVE TOXICITY FOLLOWING EXPOSURE TO BISPHENOL A IN
ZEBRAFISH (DANIO RERIO).-Laing, L.V., Viana, J., Trunkfield, L., Uren Webster, T.M., Mill, J.,
and Santos, E. M.

P57-TRANSCRIPTOME CHARACTERIZATION OF TISSUES INVOLVED IN SEXUAL DEVELOPMENT
AND ASSESSMENT OF POPULATION SPECIFIC VARIABILITY IN GENE EXPRESSION
PATTERNS-Machado, M.P., Pinho, J., Matos, 1., Grosso, A.R., Indcio, A, Schartl, M. and Coelho,
M.M.

P58-TIMING OF STRESS, NOT MAGNITUDE, IS AN IMPORTANT FACTOR IN DETERMINING EGG
VIABILITY OF FARMED FEMALE RAINBOW TROUT (ONCORHYNCHUS MYKISS)-Medeiros,
L.R., Elliott, M., and Nagler, J.J.

P59-THE EPIDERMAL GROWTH FACTOR FAMILY IN THE OVARY OF EUROPEAN SEA BASS
(DICENTRARCHUS LABRAX): LH AND FSH ACTIONS-Mufioz, 1., Rocha, A., Mazon, M.J., Zanuy,
S., Gomez, A.

P60-EFFECTS OF PITUITARY INJECTIONS ON SEXUAL MATURATION IN THREE-SPINED
STICKLEBACKS, GASTEROSTEUS ACULEATUS, UNDER DIFFERENT PHYSIOLOGICAL
CONDITIONS-Roufidou, C., and Borg, B.

P61-SEX SPECIFIC MARKER DEVELOPMENT FOR THE BURBOT (LOTA LOTA) BY USING THE
FLUOMEP METHOD-Uri, Cs., Sipos, D., Bakos, K., Bokor, Z., Reining, M., Zarski, D., Urbanyi, B.,
Kovdcs, B.

P62-WNT4 EXPRESSION IN THE GONADS OF THE OLIVE FLOUNDER (PARALICHTHYS
OLIVACEUS)-Zou Y.X, Weng, S.D, You, F, Wang, L.J, Wu Z.H, Zhang P.J

General Contributed Papers
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P63-ULTRASTRUCTURE OF THE SALMONID ADIPOSE FIN: EVIDENCE OF A COMPLEX NEURAL
NETWORK-Buckland-Nicks, J., and Croll, R.P.

P64-ACTIVITIES OF CENTRAL ANTIOXIDANTS SUPEROXIDE DISMUTASE AND CATALASE, BUT
NOT GLUTATHIONE-DEPENDENT ANTIOXIDANTS, ARE GENERALLY HIGHER IN RED-
BLOODED THAN WHITE-BLOODED ANTARCTIC NOTOTHENIOID FISHES-Evans, E.R., Kuhn,
D.E., and Crockett, E.L.

P65-COMPARISON OF RATES AND ENERGETIC COSTS OF PROTEIN SYNTHESIS BETWEEN RED-
BLOODED AND WHITE-BLOODED ANTARCTIC FISHES-Grove, T.J., Lewis, J.M., and O'Brien,
KM.

P66-MATURATION IN COD AND OTOLITH ZONE FORMATION-/rgens, C., Folkvord, A., and Kjesbu,
0.S.

P67-ANTIOXIDANT CAPACITIES ARE NOT MATCHED TO LEVELS OF NON-HEME IRON IN
SELECTED TISSUES OF WHITE- AND RED-BLOODED ANTARCTIC FISHES-Kuhn, D.E., and
Crockett, E.L.

P68-DEVELOPMENT OF MUSCLES TISSUE OF LARVAE TROUT (SALMOTHYMUS
OBTRUSIROSTRIS, HECKEL 185) FROM VRLIKA RIVER (CROATIA)-Nejedli, S., Kozaric, Z.,
Tlak Gajger, 1., Nejedli, D.

P69-MITOCHONDRIAL RESPONSES OF CRUCIAN CARP (CARASSIUS CARASSIUS)
CARDIOMYOCYTES TO CHEMICAL ANOXIA-Scott, M.A., Stenslokken, K.O., and Nilsson, G.E.

P70-GONAD DEVELOPMENT AND HISTOLOGY IN BAGRUS BAYAD CULTURED IN OUTDOOR
EARTHEN POND- 7sadu, S.M., Lamai, S.L., Yisa, T.A. and lbrahim, S.U.

P71-ADAPTATION FOR ACTIVITY PREDICTS INTERSPECIFIC VARIATION IN THE METABOLIC
RATES OF FISHES-Killen, S.S., Glazier, D.S., Clark, T.D., Atkinson, D., Willener, A.S.T., and
Halsey, L.G.

P72-FUNCTIONAL INSIGHTS INTO A POTENT BIOLOGICAL IRON CHELATOR, IDENTIFIED FROM
ROCK BREAM (OPLEGNATHUS FASCIATUS) AT ITS MOLECULAR LEVEL.-Elvitigala, D.A.S.,
Thanthrige, T.P. and Lee, J.

P73-POPULATION DYNAMICS OF THE HOODED CUTTLEFISH SEPIA PRASHADI (WINCKWORTH,
1936) FROM THE OMANI COASTAL WATERS OF THE ARABIAN SEA-Mehanna, Sahar F.,
Dawood Al-Mamry

Growth and Metabolism in Fishes

P74-STRONG EXPRESSION OF CREATINE-RELATED GENES IN THE SKELETAL MUSCLE OF
RAINBOW TROUT INDICATES DIFFERENCES TO MAMMALS-Borchel, A., Verleih, M., Rebl, A.,
Kihn, C., and Goldammer, T.

P75-EFFECTS OF DIETARY INCLUSION OF MICRO ALGAE (CHLORELLA VULGARIS) BY-PRODUCT
ON GROWTH PERFORMANCE, BODY COMPOSITION AND ANTIOXIDANT ENZYME ACTIVITY
OF OLIVE FLOUNDER (PARALICHTHYS OLIVACEUS)-Choi, J., Park, H.G., and Lee S.M.

P76-METABOLIC ENZYMES ACTIVITY AND MUSCLE SPECIFIC GENES EXPRESSION IN RAINBOW
TROUT (PARASALMO MYKISS WALB.) IN RELATION TO AGE AND GROWTH RATE-Churova,
M.V., Meshcheryakova, O.V., Aleksandrova, A.M., Nemova, N.N.

P77-IMPROVEMENT OF INSULIN RESISTANCE BY PLANT MATERIALS IN FISH-K. Takase and
l.Kakuta

P78-CHANGES IN PHYSIOLOGICAL GROWTH PARAMETERS DURING DOWNSTREAM AND
COASTAL MIGRATION IN CHUM SALMON OF EASTERN HOKKAIDO, JAPAN-Kaneko, N.,
Taniyama, N., Inatani, Y., Nagano, Y., Miyakoshi, Y., Fujiwara, M., Torao, M., and Shimizu, M.

P79-EFFECTS OF DIETARY INCLUSION OF SOLID CULTURE FERMENTED SOYBEAN MEAL WITH
PHAFFIA RHODOZYMA ON THE MUSCLE PIGMENTATION AND ANTIOXIDANT ENZYME
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ACTIVITY OF JUVENILE RAINBOW TROUT (ONCORHYNCHUS MYKISS)-Lee, S.Y., Choi, J.,
Chang, K.H., Cho, S.J., Seo H.J., and Lee, S.M.

P80-DO AEROBIC METABOLIC CAPACITIES REGULATE GROWTH AND REPRODUCTION
PERFORMANCES IN THE SHORT LIVE NOTOBRANCHUS FURZERI?-Lucas J., M. Durollet,
Schouman A. , L. Kayser, C. Lefrangois

P81-INTESTINE, LIVER AND MUSCLE CELULAR ACTIVITY AND DEVELOPMENT OF JUVENILE
DOURADO (SALMINUS BRASILIENSES) FED WITH LYOPHILIZED BOVINE COLOSTRUM-
Nordi, W.M.; Moretti, D.B.; da Cruz, T.M. P.; Cyrino, J.E.P.; Machado-Nero, R.

P82-DIET LIPID PROFILE MODULATES EXPRESSION OF GENES RELATED WITH PHOSPHOLIPIDS
METABOLISM AND LIPOPROTEIN SYNTHESIS IN SOLEA SENEGALENSIS LARVAE-Roman-
Padilla, J., Rodriguez-Rua, A., Manchado, M., Ponce, M., Fernandez-Diaz, C., and Hachero-
Cruzado, 1.

P83-INFLUENCE OF TEMPERATURE AND AGING ON PERFORMANCES IN NOTHOBRANCHIUS
FURZERI-Schouman A, Durollet M, Lucas J, Lefrancois C

P84-LOW SALINITY ENVIRONMENT ENHANCES THE ABILITY OF INTESTINAL AMINO ACID
ABSORPTION IN MOZAMBIQUE TILAPIA-Soma, S., Kaneko, T., Watanabe, S.

P85-IN SILICO CHARACTERIZATION OF GLUTAMINE SYNTHETASE FROM FRESHWATER FISHES-
Devi P., Baruah C and Sharma D.K.

Intrinsic and Extrinsic Regulation of Fish Cardiovascular Function
P86-GASTROINTESTINAL BLOOD FLOW AND DRINKING DYNAMICS IN RAINBOW TROUT
TRANSITIONING INTO SEAWATER-Brifs, J., Olsson, C., Axelsson, M., and Sandblom, E.

P87-INFLUENCE OF TEMPERATURE IN THE AGE-RELATED CHANGES OF NOTHOBRANCHIUS
FURZERI HEART-Durollet M., Becquet V., Murillo L., Huet V., Houque A., Lefrangois C., and
Imbert Auvray N.

P88-CARDIAC MYOGLOBIN DEFICIT HAS EVOLVED REPEATEDLY IN FISH-Garcia de /a Serrana, D.,
Macqueen J.D and Johnston, . A.

P89-DYNAMIC CHANGES IN SCOPE FOR HEART RATE AND CARDIAC AUTONOMIC TONES
DURING THERMAL ACCLIMATION IN TROUT-Hellgren, K. Ekstrém, A. Grdns, A. Sandblom, E.

P90-INTER-SPECIFIC DIFFERENCES IN FISH CARDIOPHYSIOLOGY REVEALED USING
ECHOCARDIOGRAPHY-Ma, K. G. L., Gamperl, A. K., Rodnick, K. J., Syme, D. A., and Weber, L.
P.

P91-ALTERNAGIN-C, A DISINTEGRIN-LIKE PROTEIN FROM RHINOCEROPHIS ALTERNATUS
SNAKE VENOM, INDUCES BOTH POSITIVE INOTROPIC AND CHRONOTROPIC EFFECTS ON
FISH MYOCARDIAL CONTRACTILITY-Monteiro, D.A., Selistre-de-Araujo, H.S., Kalinin, A.L.,
Rantin, F.T.

P92-CHRONOTROPIC NEUROCARDIOLOGY OF THE ZEBRAFISH, DANIO RERIO-Smith, F.M.,
Stoyek, M.R., and Croll, R.P.

lon and Acid-Base Regulation in Fish

P93-CARNOSINE METABOLISM IN TELEOST FISH; IS THERE A POSSIBLE ROLE FOR HISTIDINE
CONTAINING DIPEPTIDES (HCDS) IN OSMOREGULATION?-Dagens, C., Jin, J.Y., Kalujnaia, S.
and Cramb, G.

P94-H+-ATPASE INVOLVMENT IN NA+ REGULATION OF TWO AMAZON FISH SPECIES EXPOSED
TO LOW PH IN NATURALLY ION-POOR AND HIGH DISSOLVED ORGANIC CARBON
CONDITION.-Duarte, R.M., and Val, A.L.

P95-THE ROLE OF ACID-SENSING ION CHANNELS (ASICS) IN EPITHELIAL SODIUM UPTAKE IN
ADULT ZEBRAFISH-Dymowska, A.K., Schultz A.G., Boyle, D., and Goss, G.G.

P96-EFFECT OF ACIDIC ENVIRONMENT ON MECHANOTRANSDUCER CHANNEL-MEDIATED CA2+
ENTRY IN ZEBRAFISH NEUROMAST HAIR CELLS-Horng, J.L., and Lin, L.Y.
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P97-COMPARISON OF SEASONAL PROFILES OF GILL NA+,K+-ATPASE BETWEEN MASU SALMON
IN SOUTHERN AND NORTHERN JAPAN-/natani, Y., Nakajima, T., Ineno, T., Shimura, H., Uchida,
K., and Shimizu, M.

PIS-EFFECTS OHRRI®DPGTHBRODNINE, PROPYLTHIOURACIL, CORTISOL AND
DEXAMETHASONE ON GILL NA+/K+-ATPASE AND H+-ATPASE ACTIVITIES IN GILTHEAD
SEA BREAM (SPARUS AURATA) JUVENILES-Jerez, 1., Ruiz-Jarabo, 1., and Mancera, J. M.

P99-ROLE OF IONOCYTES IN MEDAKA LARVAE (ORYZIAS LATIPES) SUBJECTED TO
ENVIRONMENTAL HYPERCAPNIA-L/u, S.T., Chen, P.Y., Horng, J.L., Lin, L.Y.

P100-EXPRESSION OF BK POTASSIUM CHANNELS IN GILLS OF SALMO SALAR DURING
SMOLTIFICATION-Loncoman, C., Gutierrez, L., Strobel, P., Oyarzun, R., Conejeros, I., Alarcon,
P., Contreras, C. and Morera, F.J.

P101-EFFECT OF TWO PISCIRICKETTSIA SALMONIS TYPES ON THE FISH SPECIES
ONCORHYNCHUS MYKISS AND ELEGINOPS MACLUVINUS- Vargas-Chacoff, L., Oyarzun, R.,
Valdivia, S., Saldoval, R., Bertran, C. and Yarez, A.

P102-THE PSEUDOBRANCHS OF EURYHALINE SILVER MOONY (MONODACTYLUS ARGENTEUS)
AND MOZAMBIQUE TILAPIA (OREOCHROMIS MOSSAMBICUS) WITH SALINITY-DEPENDENT
MORPHOLOGY AND ION TRANSPORTERS EXPRESSION- Yang, S.H., Kang, C.K., Yen, L.C.,
and Lee, T.H.

Lampreys - Performance, Physiology and Coping with Environmental Disturbances
P103-EFFECT OF PIKE PREDATION ON MIGRATING RIVER LAMPREY IN A SOUTHEASTERN
BALTIC RIVER-Bagdonas K., and Nika N.

P104-RNA INTERFERENCE TECHNOLOGY IN SEA LAMPREY: A PROOF-OF-CONCEPT-Docker,
M.F., Heath, G., Childs, D., McCauley, D.W., and Whyard, S.

P105-GENE EXPRESSION DURING OVARIAN DIFFERENTIATION IN PARASITIC AND NON-
PARASITIC LAMPREYS: IMPLICATIONS FOR FECUNDITY AND LIFE HISTORY TYPES-Docker,
M.F., Spice, E.K., and Whyard, S.

P106-IS THE FATE OF PACIFIC LAMPREY (ENTOSPHENUS TRIDENTATUS) WRITTEN IN THE
CLOUD?-Noakes, D. L. G., Unrein, J. R., Fedewa, E., Gonzalez, R., Rincon Diaz, M. P., and Nicole
Duplaix , N.

P107-PASSAGE EFFICIENCY AND BEHAVIOUR OF SEA LAMPREY SPAWNERS IN A VERTICAL-
SLOT FISHWAY-Quintella, B.R., Mateus, C.S., Alexandre, C.M., Cardoso, G.R., Ferreira, A.F.,
Pereira, E.D. and Almeida, P.R.

P108-IDENTIFICATION OF PHEROMONE RECEPTOR ANTAGONISTS FOR INVASIVE SEA
LAMPREY CONTROL-Scott, A.M., Huertas, M., Liu, N., Gunturu, S., Raschka, S., Kuhn, L.A., and
Li, W.

P109-INVESTIGATION INTO GENETIC VARIABILITY OF PARASITIC AND NON-PARASITIC
LAMPREYS INHABITING RIVERS IN LITHUANIA-Staponkus, R., Butkauskas, D., Kesminas, V.,
Sruoga, A.

P110-EFFECTS OF SEX PHEROMONES ON CIRCADIAN ELEMENTS OF LOCOMOTOR RHYTHMS IN
THE SEA LAMPREY-Walaszczyk, E.J., Johnson, N.S., Steibel, J.P., Bussy, U., Li, K., Chung-
Davidson,Y.-W., and Li, W.

Molecular and Physiological Mechanisms of the Fish Kidney

P111-RENAL FUNCTION IN THE ANTARCTIC NOTOTHENIA ROSSII EXPOSED TO DILUTED
SEAWATER AND ELEVATED TEMPERATURE-Guerreiro, P.M., Louro, B., Cruz, B., Wilson, J.M.
and Canario, A.V.M.

P112-TUBULAR LOCALIZATION AND EXPRESSION DYNAMICS OF AQUAPORINS IN THE KIDNEY
OF ATLANTIC SALMON (SALMO SALAR).-Madsen, S.S. and Engelund, M.B.

Parasites and Diseases
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P113-ATLANTIC SALMON IMMUNE RESPONSE TO PARAMOEBA PERURANS INFESTATION
(AMOEBIC GILL DISEASE) AND INFLUENCE ON THE HOST PHYSIOLOGICAL STATUS-
Benedicenti, Ottavia, Catherine Collins, Una McCarthy, Chris Secombes

P114-EFFECT OF PROBIOTIC BACILLUS POLYFERMENTICUS AGAINST STREPTOCOCCUS
AGALACTIAE AND GROWTH PROMOTION OF TILAPIA-Lukkana, M., and Wongtavatchai, J.

P115-INVESTIGATION OF FARM MANAGEMENT FACTORS ASSOCIATED WITH WHITE SPOT
DISEASE IN PACIFIC WHITE SHRIMP-Piamsomboon, P., Inchaisri, C., and Wongtavatchai, J.

Physiological Genomics

P116-A SYSTEMATIC NEXT-GENERATION ANALYSIS OF THE IMPACT OF GENOME DUPLICATION
ON THE PHYSIOLOGICAL EVOLUTION OF SALMONID FISH-Lappin, F.M., Martin, S.A.M.,
Macqueen, D.J.

P117-CHARACTERIZATION OF THE TRANSCRIPTOME OF FAST AND SLOW MUSCLE FIBRES IN
THE PACU (PIARACTUS MESOPOTAMICUS)-Mareco, E., Garcia de la Serrana, D., Johnston I.A.,
Dal-Pai-Silva, M.

P118-PRODUCTION OF GENETICALLY MALE TILAPIA THROUGH INTERSPECIFIC HYBRIDIZATION
BETWEEN NILE TILAPIA (OREOCHROMIS NILOTICUS) AND BLUE TILAPIA (OREOCHROMIS
AUREUS): II- PRODUCTIVE PERFORMANCE AND HETEROSIS OF MALES-E/-Zaeem, S.Y., and
Salam, G.M.

Physiological Perspectives of Fish Habitats

P119-FISH FARMS AS A HABITAT FOR WILD FISH: HOW ARE ADULT ATLANTIC MACKEREL
(SCOMBER SCOMBRUS) AND JUVENILE SAITHE (POLLACHIUS VIRENS) AFFECTED?-
Ghanawi, J., Telfer, T., McAdam, B.

P120-WITHIN-POPULATION VARIATION IN ACTIVITY RATES AND HABITAT SELECTION OF A
COLD-WATER STENOTHERM: BIOENERGETIC IMPLICATIONS-Guzzo, M.M., Cott, P.A.,
Chapelsky, A.J., Callaghan, D.T., Blanchfield, P.J.

P121-GENETIC DIFFERENTIATION OF GADUS MORHUA ACCORDING TO SALINITY GRADIENT-
Kijjewska, A. , KotlsyA., ard Wenne, R.

P122-PATTERNS IN SEA TROUT SALMO TRUTTA FRY PHYSIOLOGICAL STATUS AT EMERGENCE
FROM NATURAL REDDS-Nika, N., Virbickas, T. and Kontautas, A.

P123-PROTEOMIC STUDIES ON THE SARCOPLASMIC PROTEIN COMPONENTS IN THE MUSCLES
OF DEEP-SEA FISH SPECIES-Ochial, Y.

P124-OSMOREGULATORY POTENTIAL OF THE CHICLID AUSTRALOHEROS FACETUS, AN
INVASIVE SPECIES IN SOUTHERN PORTUGAL STREAMS-Silva, F.B.V., Saraiva, J.L., Canatrio,
A. V.M., and Guerreiro, P.M.

Physiology of Elasmobranch Fishes

P125-MOLECULAR CHARACTERISATION AND TOOL GENERATION TO STUDY THE IMMUNE
RESPONSE IN SMALL-SPOTTED CATSHARK (SCYLIORHINUS CANICULA)-Pettinello, R.,
Alnabulsi, A., Cash, B. G., Crouch, K., Dooley, H.

P126-CONSTRUCTING A MULTI-SPECIES TRANSCRIPTOME RESOURCE FOR CHONDRICHTHYES
TO ENABLE EVOLUTIONARY AND FUNCTIONAL STUDIES-Redmond, A.K., Crouch, K., Dooley,
H.

Sensing the Environment
P127-THE ORIENTATION OF ZEBRAFISH (DANIO RERIO): ROLES OF RHEOTAXIS AND
MAGNETOTAXIS-Cresci, A., De Rosa, R., Agnisola, C.

P128-FLOW AND WATER TEMPERATURE SIMULATION WITH FUTURE SCENARIOS FOR
WATERDHED ECOSYSTEM MANAGEMENT IN THE KUSHIRO RIVER, JAPAN-Kameyama, S.,
Yamagata, Y., Nohara, S., Sato, M. and Terui, S.
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P129-SOME LIKE IT HOT: THE IMPACT OF THERMAL CHOICE ON DISEASE SUSCEPTIBILITY IN
FISH-Boltafia, S. Rey, S. Roher, N. Vargas, R. Huerta, M. Huntingford, F.A. Goetz, F.W. Moore, J.
and MacKenzie, S

Stress in Fish: Mechanisms, Responses and Adaptations
P130-MATERNAL STRESS AND ELEVATED EMBRYO CORTISOL EXPOSURE AFFECTS
LOCOMOTOR ACTIVITY IN LARVAL ZEBRAFISH-Best, Carol and Mathilakath M. Vijayan

P131-SERUM AMYLOID A AND ITS USE AS ABIOMARKER-Bo han, S., Dowling,

P132-CORTISOL TREATMENT MODULATES VASOTOCIN AND ISOTOCIN RECEPTORS
EXPRESSION AFFECTING METABOLIC AND STRESS SYSTEMS OF GILTHEAD SEA BREAM
(Sparus aurata)- Cadiz, L.(1,2), Roman-Padilla, J.(1), Martinez Rodriguez, G.(2), Mancera, J.M.(1),
Martos-Sitcha, J.A.(1,2)

P133-THE ROLE OF THE CORTISOL STRESS AXIS IN REGULATING GONADAL FUNCTION-Faught,
E, and Vijayan, M.M.

P134-SEASONAL VARIATIONS OF APOPTOSIS AND AUTOPHAGY IN THE LIVER OF THE
GILTHEAD SEA BREAM (Sparus aurata)-Feidantsis, K., Antonopoulou, A., and Michaelidis, B.

P135-THE EFFECT OF TRIPLOIDY ON THE NEUROENDOCRINE RESPONSE TO STRESS IN
ATLANTIC SALMON-Fraser, T., Vindas, M. A., Fjelldal, P.G., Winberg, S., Thornquist, P., Overl,
O., Hansen, T., and Mayer, |.

P136-INTERACTIONS OF CORTISOL WITH NITRIC OXIDE SYNTHESIS IN RAINBOW TROUT-Gerber,
L., Jensen, F.B., and Madsen, S.S.

P137-DOES STRESS DURING EMBRYOGENESIS AFFECT THE DEVELOPMENT AND INTEGRITY
OF THE HPI- AND SOMATOTROPIC AXES IN ATLANTIC SALMON (SALMO SALAR)?-
Gustavsen, L.A.S., Johnsen, H.K., Tveiten, H., Johnsen, H. and Jargensen, E.H.

P138-EFFECTS OF GRADUAL TRANSFER TO SEA WATER ON GROWTH RATE AND FOOD
CONFERSION RATIO IN FRESHWATER TILAPIA ZILLII-Jenjan, H.B., Salman, N.A., and
EITUMMEY, F.F

P139-INFLUENCE OF CORTISOL AND DEXAMETHASONE ON HYPOTHALAMIC-PITUITARY-
INTERRENAL AXIS REGULATION IN GILTHEAD SEA BREAM (SPARUS AURATA) JUVENILES-
Jerez, |., Ruiz-Jarabo, 1., and Mancera, J. M.

P140-STRESS AND SKIN IMMUNOLOGY IN TURBOT-Kl/ein, V., and Miest, J.

P141-THE EFFECTS OF PHOTOPERIOD, TEMPERATURE ACCLIMATION AND HEAT SHOCK ON
GENE EXPRESSION IN SALMONIDS-Lewis M., Anttila K., Kanerva M., Prokkola J., Nikinmaa M.

P142-INITIAL CHARACTERIZATION OF IMMUNORELEVANT GENES AS PREREQUISITE FOR
STRESS ANALYSES IN AQUACULTURED MARAENA WHITEFISH (COREGONUS MARAENA)-
Nipkow, M., Altmann, S., Bochert, R., Goldammer, T.

P143-CLOVE OIL AS ANAESTHETIC FOR LAMBARI ASTYANAX ALTIPARANAE (PISCES,
CHARACIDAE): ATTENUATION OF STRESS RESPONSES- Pereira-da-Silva, E.M., Oliveira,
R.H.F., and Beraldo, C.M.

P144-MECHANISMS OF BRAIN SWELLING IN THE RAINBOW TROUT (ONCORHYNCHUS MYKISS)
AND IN THE GOLDFISH (CARASSIUS AURATUS)-Pham-Ho, P., Lister, Z., and Wilkie M.P.

P145-CAN MARINE FISHERY BY-PRODUCTS REDUCE STRESS RESPONSE IN CULTURED
ATLANTIC SALMON (SALMO SALAR)?-Plante, S., Béland, B., Lamarre, S., and McNiven, M.

P146-EFFECT OF FOOD DEPRIVATION AND REFEEDING ON VASOTOCIN AND ISTOCIN
RECEPTOR GENES EXPRESSION IN THE GILTHEAD SEA BREAM (Sparus aurata)-Skrzynska
A.K., Martos-Sitchaa J.A., Martinez-Rodriguez G. , Mancera J.M.
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P147-STRESS RESPONSE IN GILTHEAD SEA BREAM (SPARUS AURATA L.) IS TIME-OF-DAY
DEPENDENT- Vera, L.M., Montoya, A., Puante, I.M., Pérez-Sanchez, J., Calduch-Giner, JA,
Mancera, J.M., Moliner, J., Sanchez-Vazquez, F.J.

P148-CHARACTERIZATION OF THE APOPTOTIC CASPASE CASCADE IN RAINBOW TROUT- Ver/eih,
M., Borchel, A., Rebl, A., Brunner, R.M., Kdllner, B., Kiihn, C., and Goldammer, T.

P149-FRUSTRATIVE REWARD OMISSION INCREASES AGGRESSIVE BEHAVIOUR OF INFERIOR
FIGHTERS- Vindas, M.A., Johansen, I.B., Vela-Avitua, S., Norstrud, K.S., Aalgaard, M., Braastad,
B.O., Hoglund, E., @verli, 2.

P150-A KUNITZ-TYPE SERINE PROTEASE INHIBITOR FROM ROCK BREAM, OPLEGNATHUS
FASCIATUS INVOLVED IN IMMUNE RESPONSES-Bathige, S.D.N.K., Godahewa, G. |.,
Umasuthan, N., and Jehee Lee

P151-MOLECULAR CHARACTERIZATION AND TISSUE EXPRESSION ANALYSIS OF ROCK BREAM
(OPLEGNATHUS FASCIATUS); CYTOCHROME C-Jayasinghe, J. D. H. E., Godahewa, G. 1.,
Wickramaarachchi, W. D. N., and Lee, J.

P152-SERINE/THREONINE PROTEIN KINASE ULK1 GENE FROM ROCK BREAM (OPLEGNATHUS
FASCIATUS): MOLECULAR CHARACTERIZATION AND POTENTIAL ROLE IN IMMUNE
RESPONSE AGAINST BACTERIAL AND VIRAL PATHOGENS-Jayasinghe, J.D.H.E., Thanthrige,
T.P., Godahewa, G.I., and Lee, J.

P153-FUNCTIONAL INSIGHTS INTO A POTENT BIOLOGICAL IRON CHELATOR, IDENTIFIED FROM
ROCK BREAM (Oplegnathus fasciatus) AT ITS MOLECULAR LEVEL.-Priyathilaka, T,T., Elvitigala,
DA.S., Lee, J.

Swimming Physiology of Fish

P154-ASSOCIATION BETWEEN SWIMMING CAPACITY, CARDIAC PERFORMANCE AND THERMAL
TOLERANCE IN ATLANTIC SALMON (SALMO SALAR).-Anttila, K., Jorgensen, S.M., Casselman,
M.T., Timmerhaus, G., Krasnov, A., Farrell, A.P., and Takle, H.

P155-TRANSCRIPTOME PROFILING OF THE ADULT ZEBRAFISH HEART UNDER EXERCISE-Rovira,
M., Burgerhout, E. Palstra, A.P., and Planas, J.V.

P156-THE EFFECT OF ENVIRONMENTAL STRESSORS ON THE ENERGETICS AND KINEMATICS
OF FISH SWIMMING-Thomas, A.L., Ozolina, K., Samson, E. Nudds, R., Shiels, H.A.

P157-SUSTAINED EXERCISE: MUSCLE GROWTH POTENTIAL IN GILTHEAD SEA BREAM (SPARUS
AURATA L.)-Velez E.J., Azizi S., Millan-Cubillo A.F., Lutfi E., Navarro 1., Ibarz A., Fernandez-
Borras J., Blasco J., Capilla E., Gutierrez J.

P158-SEXUAL HARASSMENT DRIVES INCREASED SWIMMING EFFICIENCY IN FEMALE GUPPIES-
Killen, S.S., Darden, S.K., Salin, K., Metcalfe, N.B., and Croft, D.P.

Tropical Fish - a Biological Goldmine

P159-CHANGES IN ERYTHROPOIETIN GENE EXPRESSION ARE FOLLOWED BY HEMATOLOGICAL
CHANGES IN AMAZON OSCAR (Astronotus ocellatus) DURING HYPOXIA AND AFTER
RECOVER-Baptista. R.B.; Val, A.L. and Almeida-Val, V.M.F.

P160-REPRODUCTIVE CYCLE, TRANSPORTATION AND INDUCED BREEDING OF THE AMAZONIAN
CATFISH HYPOPHTALMUS MARGINATUS: A BIOPROSPECTING STUDY OF FISH SPECIES
WITH POTENTIAL FOR SUSTAINABLE AQUACULTURE-Batlouni, S.R., Hainfellner, P., Barbosa,
L., De Souza, T.G., Kuradomi, R.Y., Figueiredo, D.G., Freitas, G.A., Queiroz, L.D., Nogueira, B.A.,
Maciel, C.R., Moraes-Valenti, P., Valenti, W.C.

P161-MORPHOLOGICAL AND HISTOCHEMICAL STUDY OF DIGESTIVE TRACT OF THE Leporinus
elongatus (ANOSTOMIDAE, TELEOSTEI)-Chedid, R.A., Faccioli, C.K., Mori, R.H., Amaral, A.C.,
Franceschini-Vicentini, I.B. and Vicentini, C.A.

P162-PARTICULARITIES IN THE HORMONAL INDUCTION PROCESS IN WILD L. FRIDERICI
SPECIMENS. A SOUTH AMERICAN MIGRATORY FISH (BLOCH, 1794).-De Souza, T.G.,
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Kuradomi, R.Y., Hainfellner, P., Figueiredo, D.G., Lira, L.V.G., Barbosa, R.P., Freitas, G.A.,
Rodrigues, S., Porto-Foresti, F. and Batlouni, S.R.

P163-HEMATOLOGY, BIOCHEMICAL PROFILE AND THYROID HORMONES OF FOUR SPECIES OF
FRESHWATER STINGRAYS- Engracia de Moraes J.R.1,2, Brito F.M.1, Claudiano G.S.1, Yunis
JA.2,

P164-LEVAMISOL AND DEXAMETHASONE IN CHRONIC INFLAMMATION BY FOREIN BODY IN
Piaractusmesopotamicus- Engracia Moraes, Julieta Ruas de 1,2, Thalita Regina Petriflo1, Gustavo
Claudiano da Silval, Jefferson Yunis AguinagaZ, Fldvio Ruas de Moraesl 1Department of
Veterinary Pathology, School of Agrarian and Veterinary Sciences, Sao Paulo State University
(UNESP), SP/Brazil. 2ZAquaculture Center of Unes, Sdo Paulo, Brazil.

P165-PRODUCTION OF Ig-Y SPECIFIC TO BACTERIAL ANTIGENS OF Photobacterium damselae IN
THE PREVENTIVE THERAPY OF Rachycentron canadum EXPERIMENTALLY INFECTED-
Engracia Moraes, Julieta Ruas del,2, Silas Fernandes Etol, Gustavo Claudiano da Silval ,
Dayanne Carla Fernandesl, Jefferson Yunis AguinagaZ2, Thiago Fernandes Alves 2, Marina Tie
Shimada 2, Rogério Salvador 3, Flavio Ruas de Moraes1 1Department of Veterinary Pathology,
School of Agrarian and Veterinary Sciences, Sao Paulo State University (UNESP), SP/Brazil.
ZAquaculture Center of Unesp, Sao Paulo, Brazil.3Department of Veterinary Pathology, State
University of the North of Parana (Uenp), Luiz Meneghel Campus, PR/BraZzlil.

P166-MORPHOMETRY OF THE MICROVILLI AND ALKALINE PHOSPHATASE ANALYSIS OF THE
INTESTINE OF Hemisorubim platyrhynchos-Faccioli, C.K., Chedid, R.A., Mori, R.H., Amaral, A.C.,
Franceschini-Vicentini, 1.B. and Vicentini, C.A.

P167-RE-STRIPPING AND SEMINAL CHARACTERISTICS OF PACU (PIARACTUS
MESOPOTAMICUS) DURING THE BREEDING SEASON-Kuradomi, R.Y., De Souza, T.G.,
Foresti, F., Schulz, R.W., Bogerd, J., Honji, R.M., Moreira, R.G., Squassoni, G.H., Furlan, L.R.,
Maschio, L.R., Almeida, E.A., and Batlouni, S.R.

P168-Na+, K+, AND AMMONIA NET FLUXES OF TWO AMAZONIAN FISH SPECIES NATIVE FROM
RIO NEGRO (CUIEIRAS AFLUENT) CHALLENGED BY ACUTE LOW pH EXPOSURE-Mota, S. B.,
Duarte, R. M. S., Sadauskas-Henrique, H., Almeida-Val, V. M. F.

P169-OXIDATIVE DEFENSE IN THE MUSCLE OF PROTOPTERUS ANNECTENS DURING
AESTIVATION-Ong, L.Y.J., Chng, Y.R., Hiong, K.C., Ching, B.Y., Chen, X.L., Wong, W.P., Chew,
S.F.,andlp Y. K

P170-PALEOCHANNEL TARUMA-MIRIM AND CUIEIRAS: A RECENT GEOLOGICAL BARRIER
CAUSING DIFFERENTIATION IN Apistogramma sp. POPULATIONS (PERCIFORMES:
CICHLIDAE)- 54 Leitdao, C.S., Santos, C.H.A., Vilarinho, G.C.C., Castro, N.S., Paula-Silva, M.N.,
MM.G.C.N., Val, A.L., Almeida-Val, V.M.F.

P171-CASCADE HYDROPOWER STATIONS SUPPLY AN ARTIFICIAL AND ADAPTED
ENVIRONMENT FOR THE ALIEN SPECIES: TILAPIA-Sen Ding, Yuan Zhang, Xin Gao

Zebrafish as Tools in Fish Physiology
P172-COMPARATIVE VITELLOGENIN EXPRESSION IN TWO ALTERNATIVE FISH MODELS USING
1 7-BTHYNYLESTRADIOL-Baron, M., Dummett, C., Henry, T., and Jha, A.

P173-SELENIUM ANTIOXIDATIVE PROTECTION IN ZEBRAFISH SUBJECTED TO DIETARY
OXIDATIVE STRESS-Betancor M.B., Almaida-Pagan P.F., Sprague M., Herndndez A., and Tocher
D.R.

P174-CAN PROBIOTICS MODULATE ZEBRAFISH BEHAVIOUR?-Borrelli, L., Fioretti, A., Leggieri, E.,
Dipineto, L., and Agnisola, C.

P175-EFFECTS OF DIFFERENT LIGHT WAVELENGTHS ON THE ONTOGENY OF CLOCK GENE
EXPRESSION IN ZEBRAFISH LARVAE-Di Rosa, V., Frigato, E., Lépez-Olmeda, J.F., Sanchez-
Vazquez, F.J., Bertolucci, C.
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P176-A METHOD FOR EPISODIC-LIKE MEMORY TESTING IN ZEBRAFISH (DANIO RERIO)-Gallup, J.,
Lucas, K., Myggland, A., May, Z., Powell, R., Digweed, S., Schalomon, M., and Hamilton, T.J.

P177-TOXIC EFFECTS OF PHENOLIC METABOLITE 6-OH-BDE 85 ON ZEBRAFISH (Danio rerio)
EMBRYOQOS-Kheirallah, N., and El-Sayed Ali, T.

P178-BEHAVIOURAL FEVER OF ZEBRAFISH LARVAE DURING A DSRNA-INDUCED ANTI-VIRAL
IMMUNE RESPONSE-Moiche, V., Rey, S., Boltana, S., Teles, M., and MacKenzie, S.

P179-EVALUATION OF THE TRANSCRIPTIONAL ACTIVITY OF A CONJUGATED ESTROGEN (-
ESTRADIOL-6 (O-CARBOXYMETHYL) OXIME: BSA) ON AN ESTROGEN-SENSITIVE
BIOMARKER ZEBRAFISH LINE-Reining, M., Bakos, K., Marcell, I., Csepeli, A., Csenki, Zs.,
Urbanyi, B., Kovacs, B., Patocs, A.

P180-ZEBRAFISH IS ALSO A SENSITIVE ANIMAL MODEL TO ASSESS THE SEWAGE DISCHARGE
AND OTHER POTENTIAL WATER POLLUTION- 7sai, Shu-Chuan

P181-ETHANOL TOXICITY IN ZEBRAFISH DEPENDS ON TIME OF DAY-Vera, L.M., Bello, C.,
Sanchez-Vazquez, F.J.
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List of Abstracts

All Abstracts are listed Alphabetically by First Author

ACCUMULATIONS OF CADMIUM IN SOME TISSUES, HAEMATOLOGICAL AND BIOCHEMICAL PARAMETERS IN
OREOCHROMIS NILOTICUS, EXPOSED TERMNGARIOUS CONCENTRATION OF CADMIUM CHLORIDE
AbdelWarith, A.A., Younis, E.M., Msgah, N.A., and Allam, H.Y.

Symposium¥Fish in a Toxic World Type:Poster Order: P35
Contact:AbdelWahab A. AbdelMarith Email: aaabdelwarith@yahoo.com
Department of Zology, College of Science, King Saud University, Riy&#udi Arabia

Abstract: Oreochromis niloticus, weighing 36.45+1.12 g were divided into four groups first one unexposed fish and
other three groups exposed to 10,20 and 30% of LC50 cadmium chlorid2 ©8d@vestigate the effects of

exposure periods and concentrations of Cd on tissues and haematological and biochemical. Gill Cd accumulations
was significantly increased in samples ranged between 7.64+0.86 to 61.73+0.82ug/g dry weight from lower
concentation at 10 days to higher concentration at 30 days compared to control group 0.19+0.03ug/g dry weight. In
the same trend accumulation of Cd in liver and muscles observed significant increased by increasing time and doses.
RBCs, Hb and Hct were reducedfish exposed to Cd at all periods and they were lower than that of the control

with significant differences. Plasma glucose concentration showed higher significant values increased. TP level of
fish cadmium reflects significant reduction. TL of fish olygerthat increased cadmium concentrations led to

significant increase in total lipids. Activities of AST and ALT were significant changes in plasma of O. niloticus.

EFFECTS OF SELECTED POLLUTANTS ON THE GROWTH AND SURVIVAL OF CLARIAS GARIEPINUS
Abidemilromini, A.O., and Kusemiju, K.

SymposiumStress in FisiType:Oral Order:31
Contact:Abidemi-lromini, Atilola Olateju  Email: attytej@gmail.com
Fisheries and Aquaculture Department, School of Agriculture and Agricultural Technology, Federal Urobersity
Technology, PMB 704 Akurbligeria

Abstract: Spent engine oil, NPK fertilizer (15:15:15) and sewage effluent pollutants on growth/survival of juvenile

Clarias gariepinus catfish fed 5% body weight floating feed were investigated. Temperaturéd(8ad,gissolved

oxygen (mg/l), mortality and growth rate were monitored. 35% mortality occurred in NPK and 15% mortality in

control tanks. Specimens in control and NPK tanks survived experimental period (70 days) with highest mean

weight: control tank (51.9g) and length (9.6cm); NPK specimen had mean weight 35.0g and length 8.4cm.
Condition factor 6K®& in control tank and NPK tank wel
NPK tanks were: 2.00 and 1.51. Food Conversion Efficiencpimrol and NPK tanks were: 50.11% and 66.35%.

Specific growth rate in control tank was 1.47% per day, and NPK was 1.29% per day. No significant difference

occurred in growth/survival rate of surviving specimens.

FOOD AND FEEDING HABITS OF TAIARIAND CHRYSICHTYS NIGRODIGITATUS IN OGUN RIVER
Adeosun, F..

SymposiumGeneral Contributed Papers Type:Oral Order:12

Contact:Adeosun Festus Idowu E-mail: adeosunfi@yahoo.com
Federal University of Agriculture Abeokuta. Ogun Stidtgeria
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Abstract: This paper provides information on the diets of Tilapia zilli and Chrysichthys nigrodigitatus in Ogun
River. Fish species were procured from fishermen every fortnight using gill nets, cast nets and specimens were
transported to the laboratory. 166h specimens of each species were examined and their stomach and gut contents
were analyzed. Frequency of occurrence and numerical methods were employed in this study. In T. zilli, the result
of the analysis showed that Spirogyra formed the main butikoaf consumed. Nymphea, Pithophora and
Cornpsopogon occurred frequently while Pistia detritus and plant remains featured less frequently while in C.
nigrodigitatus the food organisms consisted of phytoplankton, crustaceans, molluscs, plans rmatefisth

parts. Variation in the frequency of occurrence of the various food items was observed. On the basis of food items
found in the gut, T . zilli was classified as primary consumers.

ESTIMATING LINKS BETWEEN RESTING METABOLIC RATE ANDAHEHAYERTRVERNNDIVIDUAL LEVEL
Adriaenssens, B. and Biro, P. A.

SymposiumEnvironmental Changgype:Oral Order: 7
Contact:Bart Adriaenssens Email: Bart.Adriaenssens@glasgow.ac.uk
IBAHCM, Graham Kerr Building, University of Glasgow, G12 8QK

Abstract: Consistent individual differences in energy metabolism have been proposed to promote the occurrence of
individual differences in behaviour, or animal personality. Metabolism and behaviour are however traits that also
show considerable variation withindividuals, both through time and in response to environmental factors. Scores

of behaviour and metabolism could therefore show either labile correlations driven biirakatijustments of

both traits in concert, or more stable links caused by permmangimonmental effects or genetic correlations (i.e.

within- versus betweeimdividual correlations). | will present data from repeated scores of resting metabolic rate
(RMR) and behaviour in mosquitofish (Gambusia holbrooki). During my talk | will dés¢listhe consistency of

both traits and (2) to which extent behaviour and RMR are consistently linked at the betsveieinal level. The

results will be discussed in relation to existing hypotheses about the links between RMR and behavioural variation.

IMPACTS OF ICE FORMATION AND REGULATED FLOW ON JUVENILE ATLANTIC SALMON
Alfredsen, K. and Stickler, M.

SymposiumWinter Fish Biology Type:Oral Order:8
Contact:Knut Alfredsen Email: knut.alfredsen@ntnu.no
Dept. of hydraulic and environmental enggming, NTNU, 7491 Trondheikorway

Abstract: In the Norwegian high head hydropower system, regulated rivers can provide a winter environment that is
completely different from a natural river. Release of water from deep reservoirs alter winter tempechthereby

the ice formation regime. Fish responses to the formation of ice have been studied in some rivers, but relatively few
studies exists in rivers heavily influenced from hydropower production. This study builds etes fadio

telemetry studyri the river Orkla in a period with very variable ice formation. Previously, Stickler et al. (2007)
analysed behaviuor of a group of permanently monitored fish collected during the same experiment. In this study we
add analysed all fish tracked over theirenperiod with a focus on movements, diurnal patterns and ice induced
behaviuor. The results show behaviour that contrast previous findings-iregulated rivers, particularly related to

timing and length of movements. Results from this project areareidor management and planning of winter

operation of hydropower plants.

CONE PHOTORECEPTOR DEATH AND REGENERATION DURING ONTOGENY, AS MODELED IN ZEBRAFISH
Allison, W.T.
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Symposium:Sensing the Environment Type:Oral Order: 10
Contact:W. Ted Allison Email: ted.allison@ualberta.ca
University of Alberta, Edmonton Alberta, T6G 2ERANADA

Abstract: Like many fish, Salmonid retinas integrate ultraviolet sensitive (UV) cone photoreceptors as part of their
colour vision. Salmonid UV cones are lost anderegrate from the retina associated with migratory events and

thyroid hormone signaling. To best appreciate both ultimate and proximate mechanisms, we model these events by
genetically engineering zebrafish. Conditional cell ablation constructs in traodigérinave allowed us to

specifically kill select cone photoreceptors, assess visual abilities, and asses8 sgjhaling during regeneration.

We find that loss of UV cones led primarily to regeneration of cones, with a bias towards generatingg/¥nzbn
restoring the cone mosaic. Further, the model speaks against an ultimate hypothesis of UV cone loss being
associated with life in deeper waters, because death of UV cones did not induce generation of rod photoreceptors.
Genetic analyses are revedglimtrinsic signaling required for specifying cone subtypes during development and
regeneration.

MODULATION OF LDH GENES AND SURVIVAL OF SPECIES OF AMAZONIAN FISH EXPOSED TO FUTURE CLIMA
CHANGE SCENARIOS
AlmeidaVal, V.M.F., Fé, L.M.L., Campos, D.Bragan, F.G., Castro, N.S., Jesus, T.F., Pa8ilva, M.N., Coelho,
M.A. and Val, A.L

SymposiumClimate Change Type:Oral Order:2
Contact:Vera Maria Fonseca de Almeida e Val ~ Email: veraval@inpa.gov.br
INPA, Av Andre Araujo 2936, Manaus, AM, ZIP 690875 Brazil

Abstract: Tropical fish present lower resistance to thermal variations compared to temperate fish. In the present

work differential abilities of commercial and ornamental fishes of the Amazon to survive future climate change

scenarios are analed. Juveniles of tambaqui (Colossoma macropomum) and two congeneric ornamental fishes,

cardinal tetra (Paracheirodon axelrodi) and green neon tetra (P. simulans), had their CTmin and CTmax determined

and were exposed to simulated scenarios of climategesa(microcosmos). Thermal tolerance breadth for tambaqui

was higher than tetrabs. All three species exposed to |
metabolism, increasing LDH activities. Cardinal tetra presented significant increase dityrmvéa future climate

change scenarios. LDH structure of fish living at extreme low temperatures is more thermo adaptable compared to

tropical fish. Differences in LDH primary structure of Amazon fish seem related to differential ability to survive

higher temperatures. (INPA; INCT ADAPTACNPg/FAPEAM; PIATAM- FINEP; FCT/CAPES)

THE ESTABLISHMENT AND USE OF A FIN CELL LINE FROM RAINBOW TROUT TO STUDY RHABDOVIRAL INFECT
IN VITRO
Alvarez de Haro, N., Fischer, U., and Villena, A.

Symposium¥Fish Cel Cultures Type:Oral Order:7
Contact:Neila Alvarez  Email: neila.alvarez@unileon.es
Molecular Biology Department, Cell Biology Area. Faculty of Biological Sciences. Vegazana Campus, University
of Ledn. 24007 Le6spain

Abstract: Viral Haemorrhagic Sejgaemia (VHS) is a disease of high economic impact and is notifiable according

to EU and OIE. Here, we report the use of a rainbow trout fin cell line as a model to study the early infection with
VHS virus (VHSV). This rhabdovirus, has been previouslyregu to use the fin base as the main portal of entry.
Several cell lines were established from primary cultures of fin explants. One of them, (subcultured for more than 3
years so far) was used to study the early stages of VHSV infection, and antiVidalfeece. VHSV was used at
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different MOI to infect cells for 24 and 48 hours. Viral replication was recorded by immunofluorescence and
characterized by concomitant expression of immuatated genes using gRATCR. Main findings were up

regulation of Inteferon type | and the antiiral Mx protein, as well the chemokines-8, CK10 and CK12, which

agree with the reported in vivo observations. Neila Alvarez held a predoctoral grar2QBg827613) from the
Spanish National Programme for Training Humags®urces. This work was supported by Grant AGL22892%
Co302 from the Spanish A-PDadaoNacional de | +D+1 2008

BENEFITS AND LIMITATIONS OF USING MAXIMUM HEART RATE TO ESTIMATE UPPER TEMPERATURE LIMITS ¢
FISH
Anttila, K. and Farrell, A.P.

Symposiim: Cardiovascular Function Type:Oral Order:1
Contact:Katja Anttila Email: katant@utu.fi
University of Turku, Department of Biology, Laboratory of Animal Physiology,-200014 TurkuFinland

Abstract: The mechanisms by which temperature, an ecologieater factor, influences biogeographic

distributions hold great interest. From salmonids to cyprinids and from polar fishes to eurythermal ones, acute
warming increases maximum heart rate until a maximum rate is reached and then cardiac arrhythfoilwien

By overlying the thermal response of maximum heart rate on that for aerobic scope, transition temperatures for
maximum heart rate such as the Arrhenius break point are closely associated with those for aerobic scope such as
optimum and pejus temgpatures. Thus, maximum heart rate can be used to explore the upper thermal limits of

fishes with the benefits of (a) a more rapid assessment with fine temperature resolution than measuring aerobic
scope, and (b) easily studying individual responses owéd@temperature range. However, great care is needed

when studying thermal acclimation because the precise relationship between aerobic scope and maximum heart rate
may change.

ASSOCIATION BETWEEN SWIMMING CAPACITY, CARDIAC PERFORMANCE ANBERARGEIMN. ADIANTIC
SALMON
Anttila, K., Jagrgensen, S.M., Casselman, M.T., Timmerhaus, G., Krasnov, A., Farrell, A.P., and Takle, H.

Symposium:Swimming Physiologyl'ype:Poster Order:P136
Contact:Katja Anttila Email: katant@utu.fi
University of Turku, @partment of Biology, Laboratory of Animal Physiology, FIR014 TurkuFinland

Abstract: In the present experiment we tested the hypothesis of linkage between the swimming capacity, cardiac
performance and upper thermal tolerance in Atlantic salmon (Sadhag. For the experiment 3200 smolts were
screened for the swimming performance and divided to poor and good swimmers (critical swimming-§pgeds 4
body length sl and >7.5 body lengthXk respectively). The poor swimmers had significantly lower émihs

Break Point temperature for maximum heart rate (fHmax), which is previously associated with optimum
temperature, than good swimmers (13.9+0.4°C vs. 15.6+0.5°C). Furthermore, poor swimmers had a relatively
smaller ventricular mass and thinner compagér in ventricles. Thus, possibly as compensatory mechanism the

poor swimmers had higher fHmax at warm temperatures than good swimmers. These morphological and heart rate
differences persisted 15 weeks of rearing in brackish water. Therefore, it saee®rh selection for swimming

capacity could increase other capacities related to oxygen movement and thermal tolerance at the same time and this
selection may represent a promising approach for salmon production.
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INTERACTIVE EFFECTS OF TEMPERADWURERNIGHT HYPOXIA ACCLIMATIONS ON THERMAL AND HYPOXIA
TOLERANCE OF ARCTIC CHAR AND ATLANTIC SALMON; CONNECTION TO DIFFERENCES AT OXYGEN SUPPLY
Anttila, K., Lewis M., Prokkola, J., Kanerva, M. and Nikinmaa, M.

SymposiumClimate Change Type:Oral Order: 16
Contact:Katja Anttila Email: katant@utu.fi
University of Turku, Department of Biology, Laboratory of Animal Physiology,-20014 TurkuFinland

Abstract: We studied the interactive effects of warming and overnight hypoxia on capacity wf fidarate these

adverse conditions. An increase in acclimation temperature from 8°C to 15°C increased the critical thermal
maximum (CTmax) of both char and salmon (by 1.3°C and 2.2°C, respectively). Hypoxia acclimation reduced the
CTmax (by 0.2°C and 0°€, respectively). Both warm acclimation and overnight hypoxia more than doubled the
hypoxia tolerance of salmon and also increased the tolerance of char by 25%. Salmon had 1.3°C higher CTmax than
char but char tolerated much lower oxygen levels than saliha given temperature. These environmental

influences were connected to the oxygen supply system of fish. The relative ventricle mass was higher in cold
acclimated fish but the thickness of compact layer of ventricle increased with both warm and agplixiation.

Char had significantly larger hearts and thicker compact layers than salmon. These changes could be correlated to
the changes in hypoxia tolerance. The results show that encountering multiple stressors can hagpegiécies
antagonist andynergic effects on the capacity of fish to tolerate the stressors.

THE EFFECT OF PROCESSED COPEPODS AS FOOD SOURCE ON FISH LARVAL PERFORMANCE
Arndt, C., Miest, J., Ueberschaer, B., and Sommer, U.

Symposium¥ish Culture Type:Poster Order:P5
Contact Carmen Arndt Email: carndt@geomar.de
GEOMAR Helmholtz Centre for Ocean Research, Dusternbrooker Weg 20, 24 1@Geiishny

Abstract: Fish larvae are very immature after hatching with undeveloped eyes, an immature immune system and no
stomach. Sumptimal nutrition is one aspect that leads to high mortalities among larvae during the first weeks of
development. Copepods are the superior food for fish larvae than rotifers or Artemia because of their natural
ingredients. However, their production in suifict amounts is often not reliable. Therefore we made a storable
product of copepods. In this study we offered the product via rotifers as a carrier to turbot larvae (Scophthalmus
maximus) to see if the advantages of copepods also remain when fed assagqaroduct. Daily mortality was
monitored and larvae were sampled at 11 and 24 dph to analyse growth, trypsin activity and expression of immune,
growth, antioxidative and digestiorlated genes. The results will be discussed in regard to optimizatemwal

rearing for agquaculture purposes.

MULTIPLEXING OF MICROSATELLITE MARKERS FOR PR&REROAGEGING OF HATCHERY BURBOT
Ashton, N.K., Campbell, M.R., Anders, P.J., Powell, M.S., and Cain, K.D.

SymposiumBurbot Type:Poster Order:P1
Contact:Neil Ashton Email: nklashton@yahoo.com
USA

Abstract: Concerned stakeholders in various nations are investigating stock enhancement or supplementation as one
of several strategies to restore imperiled burbot (Lota lota L.) populations. In other iekgstidied species, the

use of genetic markers for parentdggsed tagging (PBT) has become an important tool for evaluating the ecology

of hatcherywild fish interactions. Our objective was to determine if microsatellites previously developed for studies

of burbot phylogeography could be multiplexed for effective PBT. A total of 14 microsatellite loci were multiplexed

in four panels and tested for PBT efficacy in a hatchery population of burbot. An exdbasied test involving 123
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anonymous offspring @51 known parenpairs resulted in 97% of the progeny assigning to the correct parents.

Due to modest genetic diversity in the broodstock population, a highadsssgnment rate (19%) was observed

when parental cross information was excluded from pagerdaalyses. The existing set of burbot microsatellites

can be multiplexed into effective panels for PBT, however, we recommend the development of additional
microsatellite or single nucleotide polymorphism markers to improve exclusionary power. Advatxieniea

field of burbot genetic markers could have broad implications for understanding the economy and ecology of future
supplementation efforts.

CONTEXDEPENDENT LINKS BETWEEN INDIVIDUAL VARIATION IN METABOLISM AND SOMATIC GROWTH IN
BROWN TROUT
Aug, S.K., Salin, K., Rudolf, A. and Metcalfe, N.B.

SymposiumEnvironmental Changgype:Oral Order:13
Contact:Sonya Auer E-mail: sonya.auer@glasgow.ac.uk
Graham Kerr Building, University of Glasgow, Glasgow G12 8QiKQ

Abstract: Metabolic rates can vaias much as-&Id among individuals in a population, but why such variation

persists is unclear given that they determine the energetic cost of living. Relationships between standard metabolic
rate (SMR), growth and survival can vary with environmemnalditions, suggesting that the fitness consequences

of a given metabolic phenotype may be contieppendent. Less attention has focused on the link between aerobic
scope (AS) and fitness under different environmental conditions, despite the importaabaf scope to an

organi smdéds tot al energetic capacity. We examined the e
Brown Trout under different food levels in the laboratory. SMR and AS were uncorrelated across individuals. We
found thatthecomsquences for growth of an individual s SMR or A

hypothesis of contexdependent links between individual variation in metabolism and fitness.

EFFECTS OF LAMBDAJALOTHRIN IN DIGESTIVE ENZYMES ACTIVHEEEOR ROPICAL FISH MATRINXA
Avilez, I.M.; Venturini, F.P.; Moraes, F.D.; Soares, C.P.; Rossi, P.A.; Hackbarth, A.; De Almeida, L.A. Moraes, G.

Symposium#Fish in a Toxic World Type:Poster Order: P36
Contact:Gilberto Moraes Email: gil@ufscar.br
UFSCar Depto Genética e Evolu¢do Rodovia Washington Luis, km 835310 Jardim Guanabara, Sao Carlos
SP, 1356%05Brazil

Abstract: Lambdacyhalothrin is highly toxic to notarget organisms such as fish. This compound is widely used to
control insectsad ectoparasites in fish farm. Toxicity is revealed by hematologic and metabolic changes, liver and
nervous system damages, oxidative stress and genotoxicity. The aim of this study was to investigate the effects of
lambdacyhalothrin based insecticides ()Bn digestive enzymes in gut of B. amazonicus exposed for 96h to 0.65

ug L-1 (formulation tested was TrincaCaps® LBI). After exposure, it was observed an increase in trypsin activity
(27.8%) and a decrease in chymotrypsin (16%). The inhibition of ingeshiymotrypsin of matrinxd might decrease

the digestion efficiency, decrease the growth rate and reduce survival rate. However, the increase in trypsin activity
should be to maintain protein digestion in 96 hours.

REPRODUCTIVE ENDOCRINOLOGY IN ELASCIIRMBASIC AND APPLIED SCIENCE
Awruch, C.A., Waltrick, D.

SymposiumElasmobranchs Type:Oral Order:5
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Contact:Cynthia Awruch Email: Cynthia.Awruch@utas.edu.au
School of Biological Sciences, University of Tasmania, Private Bag 55, Hobart, TASA\u60lia

Abstract: The evolutionary success of Elasmobranchs is greatly attributed to their wide range of reproductive
strategies controlled by different endocrine mechanics. The diversity of reproductive strategies display by
Elasmobranchs makes it diffilt to generalise the control of gametogenesis and steroidogenesis. Novel information
on the endocrine mechanisms controlling embryonic diapause, a temporary ceasing or retardation of development at
any stage of embryogenesis, on the Australian sharphasie Rhizoprionodon taylori will be presented. In

addition, the use of reproductive endocrinology as aletiral technique for management of Elasmobranch

populations is becoming more popular, however up to date previous studies have linked reproductineshaith

external examination of the gonads from dead animals to validate the technique. Reproductive hormone levels were
used as the only method to address reproduction on the seven gill shark Notorynchus cepedianus, which has
significant potential tdoe used as a model in those cases where validation is not possible, e.g. threatened or
endangered species, or species habiting marine protected areas.

PROTECTION OF FISH OLFACTION AGAINST COPPER INDUCED IMPAIRMENT
Azizishirazi, A., Dew, W. A., Bougas, Bernatchez, L., Pyle, G.

Symposium:Sensing the Environment Type:Oral Order: 19
Contact:Ali Azizishirazi Email: Aazizish@lakeheadu.ca
Biology Department, Lakehead University, 955 Oliver Road, Thunder Bay, ON, P7Bd&tza

Abstract: Mechanisms ofopperinduced olfactory toxicity were studied in yellow perch exposed to 20 pg/l of
copper for 24 hours. A novel, 10@€ature yellow perch microarray showed a total of 71 genes that were over/under
transcribed in the Caxposed fish. RIPCR confirmed tb Cuinduced down regulation of genes of particular
interest, including two subnits of Na/K ATPase. Based on the role of Na/K ATPase in the olfactory neurons and
the ability of increased dietary Na to protect Na/K ATPase against Cu, we then testedyfstidium uptake could
compensate for Gimpaired olfaction. Rainbow trout were fed for 7 d with food having normal or elevated
concentrations of sodium. After a 24 h exposure to 10 pg/l of Cu, olfactory acuity was tested using electro
olfactography. Alhough fish fed with the normal diet had impaired olfaction, fish fed with the high Na diet had
intact olfaction. These results suggest that elevated dietary Na can protect agamusto€d olfactory function.
However, subsequent feeding trials found wiglence to support that Gexposed fish preferentially chose hibjla
food.

EFFECT OF PIKE PREDATION ON MIGRATING RIVER LAMPREY IN A SOUTHEASTERN BALTIC RIVER
Bagdonas K., and Nika N.

SymposiumLampreys Type:Poster Order: P91
Contact:Kasparas Bagdosa E-mail: Kasparas.bagdonas@gmail.com
Marine Science and Technology Center, Klaipeda University, Klaipeda, H. Manto @229 Lithuania

Abstract: Economically important and protected migratory fish species are vulnerable to high predation risk during

certain migration stages. Injuries attributed to northern pike (Esox lucius) were observed on migrating river lamprey
(Lampetra fluviatilis) in Gventoji River, western Lithi
lamprey were measuredidng a twayear investigation. Direct predation mortality of river lamprey was assessed by
guantifying the proportion of lamprey in the diet of pike while the indirect effect of injuries was evaluated in an in

situ experiment on chronic overwintering naditty. Results revealed only 12 % lamprey occurrence rate in the

autumnal diet of pikes, moreover 63 % of pikes had empty stomachs. Meanwhile, an experimental group of injured
lampreys had higher overwintering mortality than a control group. The invéstigateals that pike predation may
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have substantial effect on river lamprey mortality through a combination of direct predation mortality and chronic
physiological effects.

PERFORMANCE IN EXTREME ENVIRONMENTS: A CASE STUDY OF AN AFRICAN GXIPREIWBNPHYP
Baltazar, C., and Chapman, L.J.

Symposium:Tropical FishType:Oral Order: 1
Contact:Catherine Baltazar Email: cath.baltazar@gmail.com
McGill University, Biology Department, Room N3/12B, 1205 Dr. Penfield Av., Montreal Qc, H3AQ&thda

Abstract: East African papyrus swamps and their connected streams are characterized by a very steep gradient of
dissolved oxygen ranging from extremely hypoxic swamp waters teowgtlenated stream habitats. These

connected ecotypes host morphologicallg ahysiologically distinct phenotypes of the cyprinid fish Barbus
neumayeri. One hypothesis explaining | ocal adaptation |
their home habitat than in the alternative habitat. The goal of thig atasito compare the performance of swamp

and streandwelling B. neumayeri in their home habitats, quantify dispersal rates between habitats, and evaluate
potential effects of movement on fitnesdated traits. A markecapture experiment was conducteeroa 10month

period in Kibale National Park, Uganda. Results indicate lower condition and smaller average size in the swamp
dwelling fish. These findings are consistent with predictions based on physiological costs of hypoxic habitats.
However, tradeoffs associated with reproductive success or survival may offset challenges of life in low oxygen
conditions.

CHANGES IN ERYTHROPOIETIN GENE EXPRESSION ARE FOLLOWED BY HEMATOLOGICAL CHANGES IN AMA
OSCAR DURING HYPOXIA AND AFTER RECOVER
Baptista. R.B.; ¥l, A.L. and Almeid&/al, V.M.F.

Symposium:Tropical FishType:Poster Order:P141
Contact:Ramon Barros Baptista E-mail: ramon.barros@hotmail.com
Laboratory of Ecophysiology and Molecular Evolution, Brazilian National Institute for Amazon Research, 1756
Aleixo, Manaus, AMBrazil

Abstract: Erythropoietin (Epo) is a glycoprotein hormone that control red blood cell production. EPO binds to

receptors on erythrocytic precursor cells, multiplying and differentiating them into mature blood cells. Amazon fish,
show remarkable hematological changes when exposed to extreme hypoxia. However, the relationship between such
hematological changes and Epo gene expression has never been investigated in these animals. Here, we describe the
relationship between the prodiat of red cells during hypoxia in the Amazonian cichlid Astronotus ocellatus, and

the expression of hepatic Epo gene. Ten fold increase of hepatic EPO gene under hypoxia, compared to control, is
synchronized with increases in RBC, hematocrit, and glueosé After reoxygenation Epo expression and RBC,
hematocrit and glucose are reduced to levels neagxpesure (normoxia). We suggest that the changes between

EPO gene expression and red blood cells are interconnected and play an important rolagrikeapi

oxygenation in Astronotus during hypoxia. (INPA; INCT ADAPITENPqg/FAPEAM)
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Baron, M., Dummett, C., Henry, T., and Jha, A.

SymposiumZebrafish ~ Type:Poster Order:P153
Contact:Matt Baron Email: matthew.baron@plymouth.ac.uk
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School ofBiological Sciences, 4th Floor Davy Building, Plymouth University, Drake Circus, Plymouth, Devon, PL4
8AA UK

Abstract: Few studies currently exist on the comparison between fish in vitro and in vivo systems and their relative
sensitivities to chemical ergure. Here we report a study that compared the expression profiles of the vitellogenin
gene (vtg) over time in a rainbow trout (Oncorhynchus mykid3)li8er spheroid (in vitro) and zebrafish (Danio

rerio) larvae (in vivo) model, after exposure to envirentally relevant levels of the endogenous estrogéh 17
Ethynylestradiol (EE2). Optimisation of RNA extraction and reverse transcription techniques for both models was
followed by exposure to EE2 (0.011 pg L-1) to determine NOEC and LOEC values. A tioairse exposure was

then used to profile vtg expression in each model using qPCR. Suitable housekeeping genes (i.e. 18S rRNA for
spheroids ané-actin for the larvae) were also fully optimised and validated. The data presented here demonstrates
the compaative sensitivity of the fish models to EE2 exposure.

THREBIMENSIONAL-3) HEPATIC FISH SPHEROIDS AS AN ALTERNATIVE IN VITRO MODEL FOR FISH
PHYSIOLOGICAL AND TOXICOLOGICAL RESEARCH
Baron, M., Purcell, W., Jackson, S., Owen, S., and Jha, A.

SymposiumFish Cell Cultures  Type:Poster Order: P30

Contact:Matt Baron Email: matthew.baron@plymouth.ac.uk
School of Biological Sciences, 4th Floor Davy Building, Plymouth University, Drake Circus, Plymouth, Devon, PL4
8AA UK

Abstract: The development and vdation of reliable in vitro methods that offer an alternative to conventional in

vivo studies is rapidly becoming an important tool to determine esganific physiological functions that can be

used as markers to assess the toxicity of chemicals atehtioants in the aquatic environment. Here we describe

a protocol for the routine formation of hepatic spheroids from rainbow trout and characterise their morphological
and biochemical orgafunctionality, with comparisons to immature suspension aBdn@nolayer cultures.

Spheroids display significantly higher levels of glucose production and albumin synthesis compared to conventional
culture systems, much like levels detected-Ib 8rganotypic models (liver slice / mammalian spheroids).

Significantly lover levels of basal lactate dehydrogenase leakage suggest a high degree of membrane integrity
within the spheroids, an important criterion for longevity in culture. Spheroids also maintain the morphological
characteristics of in vivo liver tissue, partiaty the histological architecture.

EFFECTS OF LHRH AND HCG ON CORTISOL PRODUCTION BY RAINBOW TROUT INTERRENAL TISSUE IN VITI
Barry, T.P., and Kang, V.

Symposium:Stress in FistType:Oral Order:5
Contact:Terence P. Barryemail: tpbarry@wisc.edu
Laboratory of Fish Endocrinology and Aquaculture, 660 N Park St., Madison, W| RE7A6

Abstract: We tested the hypothesis that luteinizing hormone releasing hormone (LHRH) and luteinizing hormone
(LH) stimulate cortisol production in fish. Interrenal tissfrom immature and sexually mature rainbow trout was
cultured in vitro in the presence of various doses of LHRH, hCG (LH analog)2Q7-dihydroxyprogesterone
(17,20P), and ACTH. 17,2® and ACTH both increased cortisol production approximatelyfd@above control
levels. LHRH and hCG both increased cortisol production approximateigild @bove control levels. The effects
LHRH, hCG and 17,2® were greater in mature fish than immature fish. We conclude that reproductive hormones
can regulate cortid levels in spawning salmonid fish, and that physiological changes associated with gonadal
maturation can alter the sensitivity of the interrenal to these factors. A model describing the key role-Bfaiit|20
other reproductive hormones in mediating ttypercortisolism associated with the death of semelparous Pacific
salmon will be presented.
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REPRODUCTIVE CYCLE, TRANSPORTATION AND INDUCED BREEDING OF THE AMAZONIAN CATFISH
HYPOPHTALMUS MARGINATUS: A BIOPROSPECTING STUDY OF FISH SPECIES RORHSRISTANIASRL E
AQUACULTURE
Batlouni, S.R., Hainfellner, P., Barbosa, L., De Souza, T.G., Kuradomi, R.Y., Figueiredo, D.G., Freitas, G.A.,
Queiroz, L.D., Nogueira, B.A., Maciel, C.R., Moraéaenti, P., Valenti, W.C.

Symposium:Tropical FishType:Poger Order:P142
Contact:Sergio Ricardo Batlouni Email: batlouni@caunesp.unesp.br
University of Sao Paulo State (UNESP), Aquaculture Centre of UNESP (CAUNESP), Via de Acesso Prof. Paulo
Donato Castellane, s/n 148880 Jaboticabal, SBrazil

Abstract: In this study we took the first steps towards the domestication of Hypophtalmus marginatus (a
planctophagous catfish), standardizing transportation and spermiation and obtaining advances in induced ovulation.
We standardized in an unprecedented mannerahsgort of Hypophtalmus marginatus wild specimens from
Tocantins River (ParBrazil) to captivity. Vitellogenesis and spawning occur respectively in Octdbeember

and December and females remain eight months in resting class (n = 291). All injeletedmm@) spermiated after
induction with carp pituitary extract (EBHC) (0.5 and 6.0 mg/kg, 12 hours interval). Females ovulated only with the
concomitant use of EBHC and prostagladin F (3 of 6 injected), but not when using only EBHC or mammalian
gonadotr@in releasing hormone analog with metoclopramide (one or two doses, various concentrations). The
consolidation of the species for aquaculture purposes still depends on a better understanding of their reproductive
biology and advances in the knowledge sfdaptive management. Acknowledgements: authors would like to thank
the Fundacgdo de Amparo a Pesquisa do Estado de S&o Paulo (FAPE®A 2716 (research grant) and FAPESP

1 2011187345 (scholarship)).

COMBINED IMPACTS OF PERSISTENT ORGANIC P®RNDIGNOBAL WARMING ON THE CORAL REEF FISH
SIGANUS GUTTATUS
Baum, G.B., Kegler, P. and Kunzmann, A.

SymposiumFish in a Toxic World Type:Oral Order:2
Contact:Gunilla Baum  Email: gunilla.baum@zmbremen.de
Leibniz-Zentrum fur Marine Tropenoékologi€ahrenheitstrs, D-28359 BremerGermany

Abstract: Worldwide, human populations are growing continuously at an enormous speed. As a result, a mixture of
anthropogenic stressors can simultaneously affect marine organisms. For this project, the coneiseaf ffo
persistent organic pollutants (POPSs), polycyclic aromatic hydrocarbons (PAHSs) and linear alkylbenzene sulfonates
(LAS), as well as their effect under a scenario of global warming respectively, was studied on the coral reef fish
Siganus guttatiin Indonesia. Metabolic rates were measured and combined with other biochemical parameters
(electron transport system activity, total protein and lipid content) to determine condition of S. guttatus. Preliminary
results show a decreasing trend in ovdisli condition such as increased standard metabolic rates at higher LAS
concentrations and temperature (31 °C). Under combined stress of PAH and LAS together or in combination with
increased temperature respectively, effects seem to multiply. This stedsy sew light on the physiological impact

of POP’s in combination with global warming on coral reef fishes.

ESTABLISHMENT AND CHARACTERIZATION OF A PRIMARY CULTURE OF PITUITARY CELLS FROM MEDITERRA
SEABASS
Baye, E., Paulin, €., Mathieul, G., Flgén, J., and Besseau, L.
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Abstract: The pituitary gland is a componenttbe neuroendocrine system at the interface between the nervous
system and the rest of the body. It receives input from the brain and produces in turn a set of hormones involved in
physiological functions as important as reproduction, growth, osmoregulfgeaing and immunity. The aim of

this project was to establish and characterize a culture of Mediterranean sea bass (D. labrax) pituitary cells. For this
purpose, pituitaries were dissociated (collagenase/trypsin solution) and the cells seeded itutel Bhedium
supplemented with 10% fetal calf serum, using different substrates. We established conditions favorable to cell
maintenance, proliferation and expression (immunocytochemistry, gPCR) of all the pituitary hormones as well as
the secretion (westeiblot, ELISA) of some of them. This offers unique opportunities for in vitro investigations on

the regulation of pituitary secretions, and the interaction and proliferation of pituitary cells. Project supported by the
European Community under the FRBSEMBLE project (grant agreement N° 227798A) and by EMBRE
France/l nvestissement doAv eRranage,CHPauldang &€ Matteesbygr ant ed by
ASSEMBLE.

IS STRESS IN FARMED SALMON AN IMPORTANT FACTOR FOR SAPROLEGNIOSIS?
Beckmann, M.J., Sectwas, C.J., van West, P.

Symposium:Stress in FisiType:Oral Order:25
Contact:Max Beckmann Email: RO2MB12@abdn.ac.uk
University of Aberdeen Aberdeen Oomycete Laboratory Institute of Medical Sciences Foresterhill, Aberdeen AB25
2ZD UK

Abstract: Saprokgniosis is a major concern to fish farms leading to heavy losses due to infection by this filamentous
oomycete pathogen. These infections are often observed after procedures likely to induce significant stress to the
fish such as vaccination. In this syudle have analysed the expression of a number of genes as putative stress
markers, from fish at different stages of the vaccination process. These include steroidogenic acute regulatory
protein (StAR) and cytochrome P450sit®incleavage, responsible ftre regulation of steroidogenesis, the
glucocorticoid receptor (GR) and heat shock proteins 90 and 70. First data shows significant activation of these
stress markers as well as raised blood cortisol and glucose concentrations likely to affect sitgad#dihon to
Saprolegnia after vaccination. We aim to link stress marker gene expression to immune gene expression in future
studies, with major changes in the latter seen during infection of salmon with Saprolegnia.

O2-CHEMORECEPTORS AND THE CONFRIARDIORESPIRATORY RESPONSES TO HYPOXIA IN THE AFRICAN
SHARPTOOTH CATFISH, AIBREATHING FISH.
Belado, T.C., Florindo, L.H., Leite, C.A.C., Kalinin, A.L., and Rantin, F.T.

SymposiumAirbreathing Fish Type:Oral Order:7
Contact:F. Tadeu Rantin Email: ftrantin@gmail.com
Federal University of Sdo Carlos, Department of Physiological Sciences, Via Washington Luiz, kir8385905
Sé&o Carlos SPBrazil

Abstract: The location, distribution and orientation of branchial O2 chemoreceptors andthanrthe control of

the cardiorespiratory response to hypoxia in théesather C. gariepinus were analyzed. Fish were divided in two
groups: Control (CG) with the four gill arches preserved and, denervated (DG), with the 1st gill arches excised. Both
groups were submitted to graded hypoxia with and without access to air and the following variables were analyzed:
Oxygen uptake , breathing frequenciy fR, ventilatory tidal volumé VT, gill ventilation- , oxygen extraction

50



from the inspired watér EO2, and heart ratefH (without access to air), and fR, fH and-bhieathing frequency

fAB (with access to air) Internal and external injections of NaCN were administrated to confirm the receptors
location and orientation. Externally oriented receptiistribute in all gill arches elicit the fH responses. Internally
oriented receptors, restricted to the 1st gill arches, elicit the fR. The receptors modulating the fAB are internally
oriented and present in the four gill arches.

SERUM BIOCHEMICAL GGEAS!IN ALLOXAWABETIC TILAPIA DURING INFECTIOUS AEROCISTITE
Belo, M. A. A.; Prado, E. J. R.; Moraes, A. C.; Foz, E. P.; Barbuio, R.; Faria, V. P.; Sebastido, F. A.

SymposiumGrowth and Metabolism Type:Oral Order: 23
Contact:Marco Antonio de Andraded3o  Email: maabelo@hotmail.com
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Abstract: Nile tilapia, Oreochromis niloticus, GIFT (x532 g), masculinized, were divided into three groups of 21
animals each, treated or not with alloxan (both inoculated with Aeromonas hydrophila in the swim bladder) and a
control group (inoculated with saline). Seven animals from each treatment were sampled at 6, 24 and 48-hours post
inoculation (HPI). Diabetic tilapi showed an increase (P <0.05) about 10 times in glycemia (6 HPI). These findings
were accompanied by transient increases in triglycerides and cholesterol in the initial phase of the infectious process.
With 24 and 48 HPI blood glucose, triglycerides ahdlesterol decreased and did not differ (p> 0.05) from the

control animals. A significant increase (P <0.05) in serum alkaline phosphatase activity in diabetic tilapia was
observed in all study periods compared to both groups inoculated with A. hydropsébne.

EXOGENOUS GLUCOCORTICOID ON LEUKOCYTE RESPONSE OF TILAPIA DURING ACUTE INFLAMMATION
Belo, M.A A., Prado, E.J.R., Moraes, A.C., Foz, E.P., Barbuio, R., Faria, V.P., Sebastido, F.A.

Symposium:Stress in FisiType:Oral Order:24
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Abstract: Nile tilapia , Oreochromis niloticus, GIFT ( £532g) , masculinized , were dividedhiree groups of 21

animals each treated or not with 2mg/kg of dexamethasone, intramuscular route (both inoculated with Aeromonas
hydrophila in the swim bladder) and a control group (inoculated with saline). Seven animals from each treatment
were sampled &, 24 and 48 hours pestoculation (HPI). Tilapia treated with dexamethasone showed significant
(P<0.05) decrease in the number of neutrophils (6 HPI) and significant increase 48 HPI compared to infected tilapia.
The number of monocytes revealed a sigaiit decrease (P<0.05) in animals treated with dexamethasone compared
to inoculated fish (24 and 48 HPI). Lymphopenia (P<0.05) was observed in fish treated with glucocorticoid (6, 24
and 48 HPI) compared to both groups inoculated with A. hydrophilaioesalilapias treated with dexamethasone

presented low number of thrombocytes (P<0.05) compared to saline control group (24 and 48 HPI) and to inoculated
tilapia (24 HPI).

GLUCOCORTICOID EFFECT OF DEXAMETHASONE ON SERUM BIOCHEMISTRY RESPONSEJBURING INFE
AEROCISTITE
Belo, M.A.A., Prado, E.J.R., Moraes, A.C., Foz, E.P., Barbuio, R., Faria, V.P., Sebastido, F.A.

Symposium:Stress in FisiType:Oral Order: 26

Contact:Marco Antonio de Andrade Belo Email: maabelo@hotmail.com
Department of Veterinarlpathology, S&o Paulo State University, Jaboticabal, Zip code: B3Brazil
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Abstract: Nile tilapia , Oreochromis niloticus, GIFT ( £532¢) , masculinized , were divided into three groups of 21
animals each treated or not with dexamethasone (both inedwdth Aeromonas hydrophila in the swim bladder )

and a control group (inoculated with saline). Seven animals from each treatment were sampled at 6, 24 and 48 hours
post inoculation (HPI). Tilapia treated with dexamethasone showed no significant (B)}ricrease in blood

glucose, triglycerides and cholesterol when compared to control animals in the most acute phase of the inflammatory
process (6 HPI) . With 24 and 48 HPI blood glucose, triglycerides and cholesterol increased significantly (P<0.05)

in animals treated with dexamethasone. The effect of dexamethasone on serum alkaline phosphatase activity was not
observed. Fish treated with dexamethasone had higher amounts of total protein (24 HPI) and albumin (48 HPI) when
compared to both groups inocudtwith A. hydrophila or saline.

TEST THE WATER! EFFECTS OF A WATER DISINFECTION BYPRODUCT ON ZEBRAFISH EMBRYOS
Bencsik, D., Bakos., K., Fetter, E., Scholz, S., Kovacs, R., Gazsi, Gy., Kévesi, J., Csepeli, A., Szende, B., Racz, G.,
Urbanyi, B.*, CsenkiZs.*
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Abstract: Water is the fundamental life source that sustains all beings on Earth, and the driving force of the
development of mankind. Perhaps due to the high degree of development and industrializatioq, \dateiof

good quality and quantity becomes less and less accessible. Disinfection byproducts are poorly studied pollutants of
drinking water. Based on literature, the number of compounds formed during drinking water treatment is estimated
to be over 2004-ethylbenzaldehyde is one of these, detected in the drinking water of the Hungarian capital,
Budapest. Effects of the substance have previously been examined on adult zebrafish (Danio rerio), however no
information is available on its embyotoxic effeciie goal of this study was to determine the
deformities/developmental disorders, lethal concentrations (LC) genotoxic effects and gene expression changes in
the very early life stage of zebrafish.

ATLANTIC SALMON IMMUNE RESPONSE TO PARAMOEBA MHRITANEON (AMOEBIC GILL DISEASE) AND
INFLUENCE ON THE HOST PHYSIOLOGICAL STATUS
Benedicenti, Ottavia, Catherine Collins, Una McCarthy, Chris Secombes
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Abstract: Amoebic gill disease (AGD) is an emerging disease in North European Atlantic salmon (Salmo salar)
aguaculture caused the amoeba Paramoeba perurans. Environmental conditions are known to affect the causative
agent P. perurans but their effect on the host immune response is also important in understanding the role they play
in disease emergence. Temperatures ataptimal host ranges can induce stress in the fish. The role of temperature

in modulating the immune response is one important factor to investigate 1) the role of the stress related to the
neuroendocrinégmmune system and 2) the interplay between these twersgsiFcell response gene expression
analyses on fish infected with different AGD clones are under investigation to characterize the type of host immune
response. Subsequent AGD challenges at a range of temperatures will be used to investigate fhihisffect o
environmental parameter on the host immune response and on tpatasste interaction in Atlantic salmon.
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PHYSIOLOGICAL CHARACTERIZATION OF SMOLTIFICATION OF TWO FOREIGN STRAINS OF ATLANTIC SALMC(
UNDER BELGIAN ENVIRONMENTAL CONDITIONSTI@RLFOR RESTOCKING EFFORTS.
Bernard, B., Mandiki, S.N.M. and Kestemont, P.

Symposium#Fish Migration Type:Poster Order: P25
Contact:Bernard Benoit E-mail: benoit.bernard@unamur.be
University of Namur 63, rue de Bruxelles 5000 Naretgium

Abstract: Smoltification insures high survival rates at sea entry for migrating salmon juveniles. Some environmental
factors controlling that process have been documented but less is reported on the impact of genetic pool or its
interaction with environmental coritins. As smoltification is population specific, strain characteristics are of high
importance for restocking programs, especially in rivers where fish populations already became extinct like in the
river Meuse (Belgium). The present study aimed to comipaire-Allier (France) and Cong (Ireland) strains under
simulated Belgian conditions along the smoltification season using hormonal, osmotic and enzymatic indicators.
Both strains showed similar hormonal secretion patterns over time but exhibited détenmenariation range (i.e.

IGF-1: 57,8 vs 47,2ng/ml; Na+K+ATPase: 10,2 vs 14,8 umol ADP.mg goh1). According to the most reliable
indicators, smolting peak in Lon&llier smolts occurred one week earlier than in Cong smolts. Implications for
maximising yield of restocking efforts are then discussed.

THE COMBINED EFFECT OF DHA AND TAURINE ON GROWTH, SURVIVAL AND EYE DEVELOPMENT IN BLUEFIN T
LARVAE
Besseau, L., Escande, M., Nixon, O., Azouli, S., Koven, B., and Falcén, J.

Symposium#FishCulture Type:Poster Order: P6
Contact:Laurence Besseau Email: besseau@obsanyuls.fr
Sorbonne Universités UPMC Univ Paris 06, CNRS, UMR 7232, BIOM, Observatoire Océanolog&fiést;
Banyuls/MerFrance

Abstract: The larval rearing of blue fin tur@FT) is plagued by high mortality, particularly during first feeding.

This may be due to poor eye development reducing the efficiency of prey capture leading to poorer growth and
survival. Two nutrients, deficient in unenriched rotifers, that play aatitble in visual acuity are the essential fatty
acid, docosahexaenoic acid (DHA; 228&nand the aminaulfonic acid, taurine. This paper describes a series of
studies that determined effective dietary DHA and taurine levels in first feeding BFT ilateamns of retinal opsin

level, rotifer ingestion rate, growth and survival. A significant DHA ddspendent effect on larval rotifer ingestion

and retinal photopigment opsin was shown. DHA enhanced visual acuity and rotifer consumption did not markedly
influence larval growth or survival suggesting that taurine may be another limiting factor. We suggest that BFT first
feeding larvae require high dietary DHA to improve visual acuity and prey ingestion rate while moderate and low
dietary taurine is necesydor enhanced survival and growth.

MATERNAL STRESS AND ELEVATED EMBRYO CORTISOL EXPOSURE AFFECTS LOCOMOTOR ACTIVITY IN LAI
ZEBRAFISH
Best, Carol and Mathilakath M. Vijayan

Symposium:Stress in FisiType:Poster Order:P116

Contact:Carol Best Email: bestc@ucalgary.ca
University of Calgary, Biological Sciences, 2500 University Dr. NW, Calgary, AB, T2Nlaada
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Abstract: Maternal stress and the attendant rise in cortisol levels in the embryos affect early developmental
programming in zebrafish @hio rerio). Glucocorticoid receptor (GR) knockdown along with transcriptome

analysis suggested that early cortisol signalling affects a variety of pathways, including those critical for nervous and
sensorimotor development. However, whether the chandasgiet genes are reflected in an altered sensorimotor
activity has not been addressed before. We tested the hypothesis that elevated embryo cortisol levels alter the
sensory and locomotor activity of zebrafish and this involves GR signalling. Fish lamrosetivity was assessed

using a higkthroughput video analysis system. Our results highlight a role for elevated cortisol levels in the embryo,
mimicking maternal stress, in impacting the locomotor activity in zebrafish. The increased locomotor adfity i

dark, but not with light, suggest a role for cortisol in affecting sensorimotor development, leading to an altered
behavioural phenotype.

SELENIUM ANTIOXIDATIVE PROTECTION IN ZEBRAFISH SUBJECTED TO DIETARY OXIDATIVE STRESS
Betancor, M.B., Almaid®agén P.F., Sprague M., Herndndez A., and Tocher D.R.

SymposiumZebrafish  Type:Poster Order:P154
Contact:Ménica B Betancor Email: m.b.betancor@stir.ac.uk
Institute of Aquaculture, School of Natural Sciences, University of Stirling, Stirling FKOUKA

Abstract: Selenium (Se) is an essential micronutrient for vertebrates involved in antioxidant protection and thyroid
hormone regulation among others. Se functions through its incorporation into proteins, and has as key role in
selenoproteins (SEP). Lgrchain polyunsaturated fatty acids, such as docosahexaenoic acid (DHA), are essential
for fish although high dietary levels may lead to increased oxidative stress due to the high degree of unsaturation.
The present study investigated the effect of Selsupmtation on zebrafish oxidative status as well as SEP
expression profile when subjected to a high DHA diet. Four groups of fish were fed for two months one of four
experimental diets, containing high or low DHA, in combination with or without organ{@ pm). Whole fish Se
content reflected the dietary content. High dietary DHA increased oxidation, which was reduced by dietary Se.
Results regarding SEP and-&ated gene expression will be discussed.

USING COMPARATIVE BIOLOGY TO UNDERSTAND RIR&WAHION IN TELEOSTS
Biga, P.R. and Froehlich, J.M.

SymposiumGrowth and Metabolism Type:Oral Order:2
Contact:Peggy Biga Email: pegbiga@uab.edu
University of Alabama at Birmingham, 1300 University Blvd, Birmingham, AL 350282

Abstract: Due to he diversity of habitats that teleostei members inhabit, varying degrees of growth and metabolic
phenotypes exist. However, most teleosts exhibit an indeterminate growth paradigm, with few exceptions identified
to date. Additionally, teleosts are well knovor their ability to maintain relatively normal homeostasis during times

of fasting and/or starvation. However, recent evidence suggests that metabolic regulation appears to vary among
teleosts depending on various environmental parameters and gemé&ticdund. We recently demonstrated that

inbred strains of zebrafish exhibit differential responses to fasting, both physiologically and molecularly.
Alternatively, zebrafish (Danio rerio) do appear to exhibit a robust response to fasting owéaaiiod, where a

closely related species does not. Most interestingly, is these two closely related fish species exhibit different overall
growth potentials that is likely due to differences in overall metabolic regulation capacity.

OPPOSING MUSCLE GROPARADIGMS: A MODEL FOR UNDERSTANDING THE BALANCE BETWEEN ATROPHY
AND HYPERTROPHY
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Biga, P.R., Froehlich, J.M., and Seiliez, I.

Symposium#Fish Cell Cultures  Type:Oral Order: 13
Contact:Peggy Biga Email: pegbiga@uab.edu
University of Alabama at Birmingim, 1300 University Blvd, Birmingham, AL 352125A

Abstract: Closely related piscine species exhibiting differential growth potential serve as a unique platform to study
the regulation of growth. The zebrafish (Danio rerio) has been used extensivehpdslasystem for

developmental studies but, unlike most teleost fish, it grows more determinately. A close relative, the giant danio
(Devario cf. aequipinnatus), grows indeterminately, displaying both hyperplasia and hypertrophy in muscle as an
adult. Muste satellite cells in the determinate growth model express myogenic biomarkers consistent with

mammals, while indeterminate growing danionins express high levels of Pax3 and little Myf5 and a higher
proliferative capacity. These data support a more-$ieenphenotype in indeterminately growing fish. Hormonal

sensitivity and responsiveness vary between the growth paradigms, suggesting that the balance between atrophy and
hypertrophy in adults is due to mechanisms regulating cell phenotype. Closely rpkaties £xhibiting opposing

growth paradigms offer a unique platform to test various questions related to the regulation of growth potential.

CHARACTERIZATION OF SODIUM UPTAKE DURING DEVELOPING RAINBOW TROUT EMBRYOS
Blair, S.D., Boyle, D., Goss, G.G

Synposium:lon and AcidBase Regulation Type:Oral Order:8
Contact:Salvatore Blair Email: sdblair@ualberta.ca
Department of Biological Sciences, CW 405, Biological Sciences Bldg., University of Alberta, Edmonton, Alberta
T6G 2E9Canada

Abstract: Freshwagr fish embryos are hypertonic to their external environments and must acquire ions to
compensate diffusional losses. Developing embryos are known to regulate internal ion concentrations regardless of
the external environment and elucidating the transpoieolved is necessary for the overall understanding of this
early process. In this study, the role of sodium uptake mechanisms were characterized in rainbow trout
(Oncorhynchus mykiss) embryos in low and normal waters. Using a radioisotopic flux@ppod transporter

specific pharmacological inhibitors, sodium (22Na) uptake was measured in whole embryos reared in normal
(Edmonton City tapwater, 46M) and low ionic strength water (6M). Significant sodium uptake inhibition was
observed in both mediums signifying the utilization of multiple Na+ uptake pathways. Transporter expression
patterns in embryos were also monitored with IHC and gPCR bgeardurse of development and correlated with
physiological sodium uptake rates. Results shed light on the different modes of Na+ transporter in developing trout
embryos.

DROSPIRENONE EFFECTS IN HEPATIC METABOLISM AND GONADAL GENE EXPRESSSEBN BASSROPEAN
Blanco, M., Fernandes, D., Medina, P., Blazquez, M., and Porte, C.

Symposium®Fish in a Toxic World Type:Oral Order: 10
Contact:Maria Blanco  Email: maria.blanco@cid.csic.es
Instituto de Diagndstico Ambiental y Estudios del Agua (IDAESIC).C/ Jordi Girona 186, 08034 Barcelona.
Spain

Abstract: The presence of progestagens in aquatic systems viawatseeffluents has significantly increased in

the last decade. Drospirenone is one of the most widely used progestagens in contraceptimetsrand hormone
replacement therapy. In a previous work, we reported drospirenone to inhibit CYP17 anch@¢fitles in carp
subcellular fraction at the low nM range. Nonetheless, no information is available about in vivo effects in fish. Thus,
juvenile European sea bass (Dicentrarchus labrax) were exposed to different concentrations of drospirenone through
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the food (0.01, 0.1, 1 and 10 mg/Kg) for up to 31 days in order to investigate in vivo toxicological effects. 7
EthoxyresorufirO-deethylase (EROD),-Benzyloxy4-trifluoromethytcoumarin Gdebenzyloxylase (BFCOD),
UDP-glucuronyltransferase (UDPGT) andfetitansferase activities were determined in liver. Gene expression

levels of cypl9ala, cypbland cypl7al in gonads were quantified using-¢fR. Plasma samples analysed by
HPLC-MS/MS allowed the detection of drospirenone circulating in fish blood. However, no significant differences
between control and exposed fish were detected for any ahtigsed engboints, apart from higher expression of
cypl7al in exposed females in comparison to controls. This study evidences no alteration of the hepatic metabolism
in juvenile sea bass exposed to drospirenone.

THE EFFECT OF SALINITY ON THE MECHARNISMIOXICITY IN THE EURYHALINE ATLANTIC KILLIFISH
Blewett T.A., Ransberry, V.E., McClelland, G.B.,Wood, C.M

Symposium¥Fish in a Toxic World Type:Oral Order:15
Contact:Tamzin Blewett Email: blewetta@mcmaster.ca
1280 Main St. West, Hamilton, ON B34L8 Canada

Abstract: The mechanism by which nickel (Ni) causes toxicity to aquatic organisms is still subject to debate. This
study investigated the effects of salinity on the mechanisms of Ni toxicity in the euryhaline killifish (Fundulus
heteroclitus) Killifish were exposed to sulethal levels (5 mg 1) of waterborne Ni for 96 h in 0%, 10%, 30% and
100% seawater. Salinity had a protective effect against Ni accumulation only at the gill and kidney, while no effect
of salinity was seen in other orgamidfects on tissue ion levels were negligible. However, catalase activity was
decreased by Ni exposure in the gill in FW and 30% SW only and superoxide dismutase activity increased in the
intestine following exposure to Ni at 100% SW. This work emphasiegdNi is an oxidative stressor in fish and

that salinity is not entirely protective against Ni accumulation or oxidative toxicity. (NSERC CRD, NiPERA)

EPITHELIAL TRANSPORT OF TRACE METALS IN PACIFIC HAGFISH
Blewett, T.A., Glover, C.N., Niyogi, S., ¥doC.M

SymposiumHagfishes Type:Oral Order: 10
Contact:Tamzin Blewett Email: blewetta@mcmaster.ca
1280 Main St. West, Hamilton, ON L8S 4[Gnada

Abstract: While recent evidence has shown that the skin rivals the gut as an uptake route formuigeemts in

hagfish, nothing is known regarding the absorption of trace metals in this group. In vivo and in vitro techniques with
radioisotopes were therefore employed to examine the uptake of nickel and iron across gut and/or skin epithelia in
Pacific hagfish. In vitro iron uptake per unit area was significantly higher across the skin than across the gut, and
was dependent upon oxidation state in both epithelia. Cutaneous nickel uptake was biphasic, with saturation at low
concentrations superseded byfukfon at higher levels. Supporting a role for the skin, nickel was absorbed directly
from the water in vivo, albeit at rates an order of magnitude lower than those for amino acids. These data indicate a
potential role for the skin of hagfish in the abgmnp of inorganic nutrients. (NSERC Discovery)

GENE EXPRESSION PROFILING IN TESTIS OF PREPUBERTAL SALMON WITH DIFFERENT NUTRITIONAL STAT
Bogerd, J., Crespo, D., Montfort, J., Le Cam, A., Le Gac, F., Sambroni, E., Anderson, A., Taranger, G.L., Schulz,
R.W.

SymposiumReproductive Physiology Type:Oral Order: 6
Contact:Luiz de Franca Email: Irffranca@icb.ufmg.br
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Utrecht UniversityNetherlands

Abstract: The molecular mechanisms regulating spermatogenesis in seasonally breeding species are still poorly
understood. We investigated normal development and energy-istdtiegd changes in testicular gene expression in
early pubertal fish to study how growth and energy stores interfere with thepliiraiary-testis axis to influence

the decision to mature.

SERUM AMYLOID A AND ITS USE AS A BIOMARKER
Bohan, S., Dowling, D., and OO6Har a, R.

Symposium:Stress in FisiType:Poster Order:P117
Contact:Sandra Bohan Email: sandra.bohan@itcarlow.ie
Institute of Technology Carloweland

Abstract: Serum Amylod A (SAA) is a major acute phase protein which can be found in most vertebrates. SAA is
divided into two forms; Acute phase Serum Amyloid A$AA) and Constitutive phase Serum Amyloid A (C

SAA). Of these two forms only &AA increases in concentrationnesponse to stress that includes inflammation

or infection. This study aims to test the hypothesis, thSAA can be used as a biomarker for stress in fish as an
indicator of environmental pollution. InitimlNA will be extracted from the liver,

fatty tissue, heart, reproductive organs etc. of Oncorhynchus mykiss (Rainbow Trout). These samples will be used to
determine where the largest@AA concentrations can be found and the study will then focus ontthsses.

Quantitative PCR will be used to amplify the gene and estimate the gene expression levels in these tissues and from
fish under different conditions.

STRONG EXPRESSION OF CRIRELINEED GENES IN THE SKELETAL MUSCLE OF RAINBOW TROUT INDICATES
DIFFERENCES TO MAMMALS
Borchel, A., Verleih, M., Rebl, A., Kihn, C., and Goldammer, T.

SymposiumGrowth and Metabolism Type:Poster Order: P63
Contact:Andreas BorchelEmail: borchel@fbrRdummerstorf.de
Leibniz Institute for Farm Animal Biology (FBN), $titute of Genome Biology, Fish Genetics Unit, WilheBtaht
Allee 2, 18196 Dummerstoermany

Abstract: Creatine is an important metabolite that acts as a cellular energy buffer. In this study, we identified the
rainbow trout cDNA sequences of GATM (glpe amidinotransferase) and GAMT (guanidinoacetate N
methyltransferase), both encoding enzymes involved in cresymbesis, as well as CKM (creatine kinase,

muscle), encoding a creatine kinase. Furthermore, we analyzed thehstiesiiic gene exprs®n in kidney, liver,
skeletal muscle and brain using quantitative real time PCR-@®&R). GATM and GAMT as well as CKM were
strongly expressed in the skeletal muscle. In contrast to that, creatine synthesis and usage in mammals have been
shown to be spmlly separated. Their GATM and GAMT are mainly active in the kidney and liver, respectively, but
not in the muscle, while in rainbow trout GATM and GAMT gene expression was strikingly higher in the muscle
(GATM >10x, kidney; GAMT >2x, liver). This indidas that creatine is not only used but also synthesized in the
skeletal muscle of rainbow trout. (EFF grant: pilot project #680/73084).

CAN PROBIOTICS MODULATE ZEBRAFISH BEHAVIOUR?
Borrelli, L., Fioretti, A., Leggieri, E., Dipineto, L., and AgniaplC.
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Abstract: A growingbody of data supports the hypothesis that probiotics can exert psychotropic effects. Recently, it
has been demonstrated that in mice the probiotic Lactobacillus rhamnosus impacts behavior and produces
neuroactive substances such as GABA and serotoninhwletocon the braigut axis. We tested the effects of L.
rhamnosus on behavioural and swimming performance in zebrafish (Danio rerio), a well known model organism in
translational neuroscience and behavioural research. Adult zebrafish were treatecafigs @8hlL. rhamnosus,

and parameters were measured weekly. Spontaneous activity of fish was evaluated withrackdesoftware,

while maximal swimming performance was individually evaluated in a swimming tunnel. Compared with control
fishes, treatednimals displayed an increase in growth rate and mean spontaneous swimming speed, as well as a
change in the shoaling behavior. On the other end, no effect was observed in the maximal swimming speed in a
sprint swimming protocol.

EFFECTS OF PARTIALONSEAL SUBSTITUTION OF FISH MEAL IN DIETS ON ENZYMATIC ACTIVITY IN DIFFERENT
FARMED TELEOST SPECIES
Bousdras, T., Feidantsis, K., Chatzifotis, S., Piccolo, G., Gai, F., Gasco, L. and Antonopoulou, E.

Symposium#Fish Culture Type:Poster Order: P7
Contact Konstantinos Feidantsis Email: kostas.feidantsis@gmail.com
Laboratory of Animal Physiology, Department of Biology, Aristotle University of Thessaloniki, 54124,
ThessalonikiGreece

Abstract: The scientific and commercial interest of using insects adtamative protein source to replace fish meal

in fish diets is increasing. To that end, different growth trials have been conducted in three important farmed teleost
species (Dicentrarchus labrax, Sparus aurata and Oncorhynchus mykiss). Herein,rttegieazyivity of metabolic
(L-LDH, CS, MDH) and antioxidant (catalase, SOD, GR) enzymes in heart, white muscle, liver and intestine is
presented. Generally, the enzymatic activities exhibited both distinct species specificity and tissue specificity. It
appears that the insect meal based diets influenced less O.mykiss among the examined species, indicating that the
water ecology may have an impact. Although all species are carnivorous, their trophic levels differ (3,3 for S. aurata;
3,8 for D. labrax and 4,for O. mykiss based on diet in natural habitats). Further studies on various protein
translation levels such as mitogaativated protein kinases are in progress.

CONTRASTING POPULATION GENETIC STRUCTURE AMONG FRESHDENTEERID ANADROMOUS
LAMPRES; THE ROLE OF DEMOGRAPHIC HISTORY, DIFFERENDHALTSITAND ANTHROPOGENIC
INTENSIFICATION
Bracken, F.S.A., Hoelzel, A.R., Hume, J.B., Lucas, M.C.

Symposiumlampreys Type:Oral Order:7
Contact:Martyn Lucas  Email: m.c.lucas@durham.ac.uk
DurhamUNiversity, South Road, Durham, DH1 31K

Abstract: Loss of migratory ability remains a poorly understood aspect of evolutionary biology that may play an
important role in promoting species radiation by both allopatric and sympatric mechanisms. Aniatherantly

offers an opportunity for the colonisation of freshwater environments, and the shift from an anadromous to a
wholly-freshwater lifehistory has occurred in many families of fishes. Freshwatgdent forms have arisen
repeatedly among lamgys (Petromyzontidae), and there has been much debate as to whether anadromous
lampreys, and their derived freshwatesident analogues, constitute distinct species or are divergent ecotypes of a
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single polymorphic species. Samples of 543 European awvepriey Lampetra fluviatilis and European brook

lamprey L. planeri from across 15 sites, primarily in the British Isles, were investigated for 829bp mtDNA sequence
and 13 polymorphic microsatellite DNA loci. We found contrasting patterns of populatiotustrém mtDNA and
microsatellite DNA markers, such that low diversity and little structure were seen for all populations for mtDNA
(consistent with a recent founder expansion event), whilst structure was determined by ecotype for nuclear markers.
Strong dfferentiation was seen among freshwatesident L. planeri populations and between L. fluviatilis and L.

planeri in most cases, but little structure was evident among anadromous L. fluviatilis populations. We conclude that
postglacial colonisation fouretl multiple philopatric resident populations that became highly differentiated, a

pattern that was likely intensified by anthropogenic barriers.

CYPRINID FISH MOVEMENTS IN UPSTREAM FRAGMENTED STREAMS
Branco, P., Amaral, S.D., Ferreira, M.T., and Santb$!.

Symposium¥Fish Migration Type:Oral Order:3
Contact:Paulo Branco  Email: pjbranco@isa.ulisboa.pt
CEF- Instituto Superior de Agronomia, Tapada da Ajuda, 1349 LisboaPortugal

Abstract: Fish migratory pattern is sometimes tainted by thegores of instream artificial barriers that hamper
longitudinal connectivity. Is this pattern completely altered in upstream fragmented streams? To reply to this
question a 6.5 km long stretch of river was monitored for movements during one year. Fishggeedewith Visible
Implant Elastomer tags (VIE) and hydraulic parameters of each barrier were characterized every season. Results
show that, although most of the barriers registered bad and poor permeability scor&éCEonnectivity

Index) in all sasons, fish were able to negotiate them. But, contrarily to what was expected, fish preferred not to
move. The traditional volitional downstream migration of young adults and the upstream spawning migration of the
adults seem to be altered in upstreamrfragted streams.

A GRAPH BASED APPROACH TO ENHANCE FUNCTIONAL CONNECTIVITY OF FRAGMENTED SYSTEMS
Branco, P., Segurado, P., Santos, J.M., and Ferreira, M.T.

SymposiumGeneral Contributed Papers Type:Oral Order:1
Contact:Paulo Branco  Email: pjbranca@isa.ulisboa.pt
CEF- Instituto Superior de Agronomia, Tapada da Ajuda, 1349 LisboaPortugal

Abstract: Freshwater systems are severely impacted by connectivity reduction due to the construction of dams and
weirs. There is an increasing need for nug@rools that help decisiemakers to plan restoration actions. This

study provides a methodology for prioritizing the removal of barriers using spatial graphs and habitat suitability
modeling. To exemplify the application of this procedure we used ter [dagus river network and evaluated the
impact of the dams (29 built between 1928 and 2004) on the river functional connectivity for two cyprinid fish
species (Luciobarbus bocagei and Squalius pyrenaicus). Results show that dam construction onwes Tagus
responsible for a 48i454.4% reduction in connectivity. Actions to promote connectivity in 7 of the implanted dams
would increase connectivity by 35.87.2%. This prioritization method makes it possible to quantify the impact of
the removal or thelpcement of a new barrier in a river network.

MYCOSPORINEKE AMINO ACIDS PROVIDE A RAPID RESPONSE MECHANISM FOR UV PROTECTION IN REEF FIS
Braun, C., Reef R., Siebeck, U.E.

Symposium:Tropical FishType:Oral Order:3
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Abstract: Mycosporinelike Amino Acids (MAAS) are ultraviolet (UV) absorbing compounds commonly foand i
marine organisms. MAAs are continuously secreted into the external mucus of fish and are hypothesized to act as
natural sunscreens by preventing UV radiation (UVR) induced DNA damage. To test this hypothesis, we analysed
MAA levels and UV specific DNA daage in skin samples of two reef fish species exposed to a 1hr pulse of light
either containing (treatment) or lacking UVR (control). Our results provide evidence for a protective role of MAAs
as i) DNA damage was negatively correlated with MAA levelsigidAA levels significantly increased following

UV exposure in one species (Pomacentrus amboinensis). This upregulation of MAA levels is the fasted reported in
any organism. Quick modulation of sunscreen protection in response to changing UVR leyadstsceto provide

P. amboinensis with a selective advantage if UV levels continue to rise as predicted.

THE EFFECTS OF AQUATIC ACIDIFICATION ON GROWTH, DEVELOPMENT, AND OLFACTORY AND BEHAVIOR!/
RESPONSES OF EARLY LIFE STAGES OF PINK SALMON
Brauner, C.J.Ou, M., Lyall, E., Eom, J., Yun, S., Close, D., Gallup, J., and Hamilton, T.

Symposiumilon and AcidBase Regulation Type:Oral Order: 32
Contact:Colin Brauner Email: brauner@zoology.ubc.ca
Department of Zoology, University of British Columbia, 6270iversity Blvd., Vancouver, BC, V6T 1Z@anada

Abstract: Projected increases in CO2 will affect marine and freshwater (FW) systems, however, the latter has
received little attention. Pink salmon are the most abundant of the Pacific salmon. They ia#iailhyFW but

migrate to seawater (SW) at the smallest size of any salmonid (0.2g) before they are fully prepared for
hypoosmoregulation. Thus, they may be very susceptible to environmental acidification. To investigate this, fish
were exposed to 4 diffent pCO2 scenarios (400, 1000, 2000 and a diurnal oscillating treatme+&2q@0@atm))

in FW, from eyeeembryos through to yotkac absorption (YSA). Control fish (400 uatm) were transferred to SW at
YSA (when they would naturally migrate to SW), angh@sed to 400 or 1600 for 3 weeks. In both FW and SW,
there was a reduction in growth and maximal oxygen consumption rate at high CO2. In FW, there was also a
reduced ability to sense and respond to alarm cues, along with altered behavior at high CO2.

GASTROINTESTINAL BLOOD FLOW AND DRINKING DYNAMICS IN RAINBOW TROUT TRANSITIONING INTO
SEAWATER
Brijs, J., Olsson, C., Axelsson, M., and Sandblom, E.

SymposiumCardiovascular Function Type:Poster Order:P74
Contact:Jeroen Brijs Email: jeroen.brijs@bioengu.se
Goteborgs Universitet, Institutionen for Biologi och mijlévetenskap, Box 463, SE 405 30, Gifbedgn

Abstract: The rainbow trout (Oncorhynchus mykiss) is a euryhaline teleost that can readily adjust physiologically

from freshwater to seawateonditions. In seawater, drinking increases to compensate for water lost osmotically to

the hyperosmotic environment through the gills and skin. In the gut, water is absorbed due to the osmotic gradient
established by the active uptake of ions. Relatilittlg is understood about the gastrointestinal blood flow

responses and potential metabolic costs associated with these osmoregulatory processes. Here we measured
gastrointestinal blood flow and metabolic rate to explore these questions, with the higpbtitegastrointestinal

blood convection increases in hyperosmotic environments to transport absorbed ions and water, as well as supplying
oxygen and nutrients to a more metabolically active gastrointestinal tract. Additionally, the dynamics of the

6i mmad ed drinking response was investigated using a no
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musculature of the esophagus. Preliminary results indicate that gastrointestinal perfusion increases in seawater. The
underlying causes of this responsd & further discussed.

USING ACCELEROMETER TAGS TO ESTIMARGBEIES BEHAVIOUR AND STRESS RESPONSE IN FISH
Broell, F., Burnell, C., Taggart, C.T., Taylor, A., Litvak, M. K.

SymposiumsStress in FisiType:Oral Order: 21
Contact:Franziska Broell Email: franziskabroell@dal.ca
Dalhousie University, Department of Oceanography, 1355 Oxford Street, Halifax, B3BatR#a

Abstract: Conventional and electronic tags play an important role in estimating fish movements and activity.
However, externaktgs can adversely effect fish behaviour, swimming efficiency and elevate stress levels resulting
from tagging procedures and tag load. We usaxidl micreaccelerometers to assess immediate (acute) post
tagging behavioural response in shortnose stur@fapenser brevirostrum) in the wild and as well as lortgem
(chronic) postagging response in captive Atlantic cod (Gadus morhua) tagged with diffesergtytags. First, we
summarise the analytical techniques developed to determinergtiessibehavioural response based on

acceleration data. Using these techniques, we show that Atlantic cod present aberrant swimming behaviour
(repetitive scouring) apparently associated with attempts to reduce tag load. We then demonstrate that elevated
energy ependiture (maximum acceleration) during scouring is a function of tag load. Finally, we demonstrate that
in the wild, immediate pogtigging behaviour is highly variable among individuals ranging from extended resting to
elevated activity.

IMPACTS OF WEHERED CRUDE OIL EXPOSURE ON THE EMBRYONIC DEVELOPMENT AND LARVAL FITNESS C
GULF KILLIFISH
Brown, C.A., Green, C.C., and Galvez, F

Symposium¥Fish in a Toxic World Type:Oral Order:3
Contact:Charles A. Brown E-mail: cbrow87@tigers.Isu.edu
Louisiana $ate University, 213 Life Sciences Building, Baton Rouge, LA, 70383

Abstract: The Deepwater Horizon oil spill, which occurred off the Louisiana coast in the northern Gulf of Mexico,
was the largest marine discharge of crude oil in history. Reseasaeh@nstrated that embryonic development is a
sensitive life stage to teratogenic hydrocarbon exposure, resulting in bradycardia, cardiovascular developmental
abnormalities, and reduced hatch. This study will assess the sensitivity and biologicabéfieetdoping killifish

to embryonic exposure to water and sediments contaminated with southern Louisiana crude oil. Killifish embryos
will be derived from six populations ranging from Texas to Florida along the northern Gulf of Mexico with different
histaries of environmental hydrocarbon exposure. Biological effects including impairment in cardiovascular form
and function, hatching success, larval morphometrics, and mortality were monitored. Current studies are assessing
the consequences of embryonic oipesure on larval and juvenile fitness, including metabolic rate and hypoxia and
salinity tolerance.

DECLINE OF THE WEATHERFISH IN THE NETHERLANDS IN RELATION TO CHANGES IN ENVIRONMENTAL FACT
AND PHYSIOLOGY AND BEHAVIOUR OF THE SPECIES
Bruin, A. andKranenbarg, J.

SymposiumEnvironmental Changgype:Oral Order:8
Contact:Jan Kranenbarg Email: j.kranenbarg@ravon.nl
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Toernooiveld 1, 6525 ED Nijmegéyetherlands

Abstract: The behaviour and physiology of resident floodplain species and the effaet@fvironment has

received little study compared to the main stream migratory species. The weatherfish (Misgurnus fossilis) is a
floodplain species highly adapted to living in densely vegetated and muddy waters like swamps, oxbows and pools.
The river hndscapes of the Netherlands have been cultivated since the 14th century. By building dikes, digging
ditches and pumping off water, river floodplains were turned into agricultural land. The weatherfish seemed to be
able to assimilate to these changes flama time. The second half of the 20th century, however, saw a strong

decline. In an effort to find the reasons for this decline we have analyzed the current and historical habitat of over
100 locations. We will discuss the occurrence of the weatherfigteiNetherlands through the centuries and the

effect of changes in environment on its occurrence in relation to the physiology and behavior of the species.

IS THE SALMONID ADIPOSE FIN A MECHANOSENSORY ORGAN?
BucklandNicks, J., and Croll, R.P.

Symposum: Swimming Physiologyl'ype:Oral Order:8
Contact:John BucklaneNicks E-mail: jpucklan@stfx.ca
St Francis Xavier University, Biology Department, 2320 Notre Dames Avenue, Antigonish, Nova Scotia, B2G2W5
Canada

Abstract: Experiments showing that remdw the adipose fin of juvenile salmonids negatively affects swimming

efficiency in turbulent water, suggested the possibility that the fin might serve a sensory function. Recent analysis of

fin ultrastructure with electron microscopy and laser confodatascopy has revealed a complex network of nerves

interacting with astrocytéike glial cells (ALCs). Several nerves enter the base of the fin and anastomose throughout

its length forming specific patterns of terminal branching along the edge of tinefires are often linked to

elements of structural collagen, as is typical of other vertebrate mechanoreceptors, providing support for the

hypot hesis that the adipose fin is functioning as a HAp!
of marking salmonids should be investigated, as millions of hatchery fish each year may be compromised by having

their adipose fin removed prior to release.

ULTRASTRUCTURE OF THE SALMONID ADIPOSE FIN: EVIDENCE OF A COMPLEX NEURAL NETWORK
BucklandNicks,J., and Croll, R.P.

SymposiumGeneral Contributed Papers Type:Poster Order: P54
Contact:John BucklaneNicks E-mail: joucklan@stfx.ca
St Francis Xavier University, Biology Department, 2320 Notre Dames Avenue, Antigonish, Nova Scotia, B2G2W5
Canada

Abdract: The adipose fin of salmonids, although once widely regarded as vestigial and lacking innervation, has

been shown to be important to the swimming efficiency of juvenile fish in turbulent water. Immunocytochemistry

was combined with laser confocal mascopy to unveil a complex neural network forming specific patterns of

terminal branches in three different regions of the outer edge. This elaborates on previous work done with electron
microscopy that revealed the presence of siftained nerves inteonnected with astrocylée cells, as well as

myelinated and unmyelinated axons in nerves entering the fin. Fusiform actinotrichia in the subdermis provide
structural support to the entire fin but also are linked to collagen cables that connect bietwkrmal collagen

layers on opposite sides of the fin. Nerves are tied into this structural collagen suggesting that the adipose fin may be
acting as a mechanosensory organ.
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IGFBPL AS A POTENTIAL MARKER OF ENVIRONMENTAL STRESS IN FISH
Budige, V. and éwitt, M.S.

SymposiumZebrafish  Type:Oral Order: 4
Contact:Vasanthi Budige Email: vasanthi.budige @uws.ac.uk
4 Dundasvale Court, Falt 3/4, Glasga@4 OHUUK

Abstract: Insulin-like growth factors have diverse roles in growth and metabolism thagéguéated by a family of
IGF-binding proteins (IGFBPs). IGFBP is an important inhibitor of IGF action. In mammals hepatic IGEBR

inhibited by insulin, and stimulated by glucocorticoids and other stedsied factors. In zebrafish there are two

IGFBP-1 genes and we have shown that expression of each is suppressed in vivo by feeding. We have developed a
liver explant culture system to study the direct regulation of Igfbpla and Igfbplb in vitrb.éxRosure to a

maximally effective concentration oelamethasone stimulated Igfbplaféi (p<0.001) and Igfbplb 2fbld

(p<0.001), in the presence and absence of inhibition by insulin. A maximally inhibitory concentration of insulin was
more effective at short incubation times (15min). Oestrogen stindul@feBR 1, particularly at long incubation

times (24h). It is speculated that IGFRRexpression is a marker of environmental stress in fish.

THE STEROID SIGNALLING PATHWAY IN HAGFISH

Bury, N.R
SymposiumHagfishes Type:Oral Order:7
Contact:Nic Bury E-mail: nic.bury@kcl.ac.uk

King's College London, Division of Diabetes and Nutritional Sciences, Franklin Wilkins Building, 150 Stamford
Street, London, SE1 9NHK

Abstract: Hagfish and lamprey, representatives of early vertebrates, are grouped iadmend are thus equally

related to jawed vertebrates. The hagfish, however, have undergone an extraordinary loss of vertebrate features
making them appear more primitive. The evolution of a complex steroid hormone/receptor networks is unique in
vertebraes. Within the steroid hormone family the corticoids are essential for glucose metabolism and
ionoregulation in lamprey and jawed vertebrates, but their role in hagfish is enigmatic. The presentation will explore
the evolution of the steroid receptors dhelir physiological role in the primitive fishes and question whether the
glucocorticoid and mineralocorticoid properties of vertebrate corticosteroid receptors has been lost in hagfish.

CORTISOL TREATMENT MODULATES VASOTOCIN AND ISOTOCIN REESSTORSEFEHCTING METABOLIC
AND STRESS SYSTEMS OF GILTHEAD SEA BREAM
Cédiz, L., Romairadilla, J., Martinez Rodriguez, G., Mancera, J.M., Mai$itcha, J.A.

Symposium:Stress in FisiType:Poster Order:P118
Contact:Juan Miguel Mancera  Email: juanmigiel.mancera@uca.es
Departamento de Biologia, Facultad de Ciencias del Mar y Ambientales, Universidad de QadizQPuerto
RealSpain

Abstract: Arginine vasotocin and isotocin are neurohypophyseal hormones involved in several physiological
processes demding on the specific tissue in which their receptors are present. In teleosts, cortisol is a pleoitropic
hormone, presenting different physiological roles (metabolism, stress, growth, osmoregulation, etc.). In this study,
we assessed changes in vasotacid isotocin receptors (AVTR and ITR, respectively) mRNA expression in liver
and heaekidney of the gilthead sea bream (Sparus aurata) treated with cortisol. Specimens were injected
intraperitoneally with slow release implants of coconut oil alone (criraontaining cortisol (50 pug-@ body
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weight), and sampled at 12 hours, and 1, 3, and 10 daysguantation. Our results suggest that enhancement of
hepatic metabolic processes to provide energy to overcome stress could be mediated in part lgndMTRs
Moreover, changes in mMRNA expression of both receptors atkigaey also suggest a role of these nonapeptides
in feedback mechanism regulating cortisol synthesis/release.

EFFECTS OF PROBIOTICS ON FISH LARVAL DEVELOPMENT
Carnevali, O.

Symposum: Growth and Metabolism Type:Oral Order: 22
Contact:Oliana CarnevaliEmail: o.carnevali@univpm.it
Department of Life and Environmental Sciences, Polytechnic University of Marche, Via Brecce Bianche, 60131
Anconaltaly

Abstract: Growth, metabolisnand energy balance regulation is essential for correct development of organisms. A
number of studies have shown that the administration of probiotic can positively modulate several biological
processes during early stages of fish development. Probiotiniathation is able to provoke intestinal microbiota
changes, in turn affecting many biological processes such as food intake, lipid metabolism and muscle growth. In
addition, a clear advancement of the bone deposition process together with a reddmdiosn déformities were also
demonstrated in different species. The multiple beneficial role of probiotic on fish larval development has been
highlighted by morphological, histological and molecular methods in both marine and freshwater species. Although
ther role during larval stage has been, as said, highly demonstrated, the mechanisms through which the above
mentioned processes are affected still need to be clarified. Our interest is focused on the possible pathways activated
by microbiota changes duringrerio development.

EFFECT OF A BEMRICHED DIET ON SPARUS AURATA REPRODUCTION AND DETOXIFICATION
Carnevali, O., Nozzi, V., Dalla Valle, L., Traversi, |., Gioacchini, G., Benato, F., Colletti, E., Gallo, P., Di Marco
Pisciottano, I., Mita, D.G., Hatiman, G., Mandich, A., Maradonna, F.

Symposium#Fish in a Toxic World Type:Poster Order: P37
Contact:Oliana CarnevaliEmail: o.carnevali@univpm.it
Di parti mento di Scienze della Vita e dell 6Mnbi ent e, U

Abstract: In this study Sparus aurata juveniles were used for monitoring the effects of the administration of a BPA

enriched diet on the reproductive and detoxification system of fish. Analysis of expression of genes involved in
reproduction uncoveckaltered levels of vtg and Zp, indicating BPA estrogenic effect. Similarly, BP#&gydated

catd and era gene expression. The VtgA and vtgB isoforms are differently modulated by BPA. Cyplal, EROD

activity and GST were significantly downregulated, confing the ability of estrogenic compounds to inhibit the

recovery process. The upregulation of CAT activity might be associated with the generation of ROS. All these

results together confirm the estrogenic effect of BPA and its ability to impair repralactil the detoxification

process. All this information could be useful in developing diagnostic tools and in the generation of a database on

the induction of key genes by different EDs. Support et
environmental safety t he probl em of the endocrine disruptorso to

PELAGIC LARVAL DURATION, SIZE AT SETTLEMENT AND COASTAL RECRUITMENT OF LIPOPHRYS PHOLIS /
REVEALED FROM OTOLITH MICROSTRUCTURE
Carvalho, M.G., Moreira, A.S., Moreira, C., Queiroga, H., Santos,,Rid Correia, A.T.
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Abstract: Lipophrys pholis is a worldwide interdital fish usually found in the Portuguese coastal shores. Spawning
takes place from October/November to May in rocky beaches, after which demersal eggs hatch and larvae disperse
to the coastal area. Individgaleturn within two or three mordtand settle in a particular set of rock tide pools,
suggesting a homing behavior. Field data about the coastal recruitment and connectivity process are however limited
for species. In this study 110 r ecr uidurigthéBwtd@ed0 mm) wer
periods in four rocky beaches along the occidental (Cabo do Mundo, Peniche and Vale do Homem) and south
(Olhos de Agua) Portuguese coasts. Some early life traits, such as pelagic larval duration (PLD) and size at
settlement (SAS) werbackcalculated from microstructure of otoliths. PLD estimated from miecoements

counts until the settlement mark showed a latitudinal reduction trend from North to South (73 £ 5 days; 64 + 4 days ;
57 + 6 days and 58 + 5 days, for Cabo do MundoidhenVale do Homem e Olhos de Agua, respectively).

Furthermore PLD appears to be related in 30% with the regional seawater temperatures probably through the direct
effect on the somatic growth. SAS did not show however any regional differences (15mhm)0sliggesting to be

a more conservative character within species. Back calculated spawning, hatching and settlement dates showed an
uniform distribution through the lunar cycle. These new findings are discussed according to the current biological
knowledge about the L. pholis.

MODELING OF ENVIRONMENTAL FLOW OPTIONS FOR OPTIMAL ATLANTIC SALMON EMBRYO SURVIVAL DURIN
WINTER IN A HYDROPEAKING RIVER
CasasMulet R., Alfredsen K., Saltveit S.J.

SymposiumWinter Fish Biology Type:Oral Order:2
Contact:Roser Casadvulet Email: roser.casamulet@ntnu.no
Department of Hydraulic and Environmental Engineering, NTNU, Trondheim, Né8day

Abstract: Recent findings on causes of embryo mortality during winter suggests that long duration drawdowns
during cold griods is the most likely cause of mortality in the ramping zone of hydropeaking rivers. With no water
quality issues and very low inputs of fine sediments, exposure to dry conditions aretetémperatures were the
main factors explaining egg mortalityhis paper presents a framework on which thresholds for optimal embryo
survival are linked to physical habitat requirements at the 1semle and integrated into alternative hydropower
operations at the catchment scale. Several alternative hydropovesrsopere evaluated in terms of economic and
technical feasibility and their contribution to optimize embryo survival. Targeted alternative environmental flow
releases during winter bottleneck periods can be more effective than general operationatongdytavith

legislation. The development of wétiformed and targeted mitigation strategies is important for future
environmental hydropower management.

OVARIAN MORPHOLOGY OF ASTYANAX ALTIPARANAE: MACROSCOPIC, MICROSCOPIC, AND ULTRASTRUTUF
CHARACTBR
Cassel, M., and Borella, M.I.

SymposiumGeneral Contributed Papers Type:Oral Order:3
Contact:Monica Cassel Email: monica_cassel@usp.br
Av Prof Lineu Prestes, n° 1524, lab 426, ICBIdade Universitaria, Sao Paulo/SP. Postal code: 68608razil

Abstract: Astyanax altiparanae ovaries are of a cavity cystovarian kind with the germinal compartment in the form

of lamellae. The oocyte develops into the following stages: oogonia arranged in nests, early oocytes individualized
by follicular cells, estblishment of follicular complex, previtellogenic growth, and vitellogenic growth. Maturation
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is completed when the nucleus migrates toward the micropylar apparatusyv@asdry complex and atresia were
observed. In ultrastructure, the follicular cgllesented flattened nucleus with loose chromatin and many elongated
mitochondria. Theca cells have rounded nuclei with loose chromatin, few mitochondria, many vesicles, desmosomes
and interdigitations. Initially, follicular cells have few organelles; hosvétypresents many vesicles and prominent

RER when the follicular complex is completely established. In this process there is also the thickening of the zona
pellucida and a more pronounced formation of its canaliculi. There were blood capillaries beeaerells and

the basement membrane, and immune cells surrounding the oocyte.

INTERACTIONS OF NITRIC OXIDE AND CALCIUM SIGNALLING PATHWAYS IN GROWTH HORMONE RELEASE FR
GOLDFISH PITUITARY CELLS
Chang J.P., Sawisky G.R., and Uretsky A.D.

SymposiumGrowth and Metabolism Type:Oral Order:6
Contact:John P Chang Email: john.chang@ualberta.ca
CW 405 Biol Sci Bldg., Dept Biological Sciences, University of Alberta, Edmonton, Alberta, T6@&k#da

Abstract: We have shown that nitric oxide (NO) doneitiit Ca2+ signals in identified goldfish gonadotropes and

NO and Ca2+ are two of the many intracellular pathways mediating the control of growth hormone (GH) secretion
by neuroendocrine factors. In this study, we examined the relationships betweed B@2adependent

intracellular mechanisms in GH secretion from primary cultures of dispersed goldfish pituitary cells using a
combination of static incubation and column perifusion experiments and a pharmacological approach. Results
suggest that N@&timuated GH release is dependent on extracellular Ca2+ availability and intracellular Ca2+ stores
possessing BH@nhibited CaATPases together with TMB and caffeing but not ryanodinaensitive, release
channels. Camodulin kinase also participates inihificed GH release but caffeimeluced GH release is not
upstream of NO. These findings also fit into the known properties efad@® Ca2+dependent signalling in
gonadotropirreleasing hormone and dopamine stimulation of GH secretion. (Funded by NSEREIBMR.)

VARIATION IN BODY COMPOSITION, GROWTH AND POPULATION STRUCTURE OF THE CENTRAL MUDMINNOW
RESPONSE TO WATERSHEDU3®ID
Chapman, J.M., King, G.D., Filgueira, R., Suski, C.D., Cooke, S.J.

SymposiumFish HabitatsType:Oral Order:3
Contact:Jacqueline Chapman  Email: jacqchapman@gmail.com
1125 Colonel By Drive, Ottawa, ON, K1S 5B@&nada

Abstract: Changes in landise within watersheds have been demonstrated to influence fish populations in stream
ecosystems, yet the physiological mechasifehind populatictevel changes remain elusive. In this study, GIS
was used to characterize lanse in six tributaries of the St. Lawrence River. We then quantified seasonal energy
dynamics, fish health indices and length at age of central mudminnowalimip across the watersheds. These

data were then compared to tributary fish community data to understand the relationship between U. limi energy
stores, growth patterns and population age structure in response to changing watersiesl land

LOCALED EXTREME HYPOXIA AND PHENOTYPIC DIVERGENCE
Chapman, L.J., and Martinez, M.

SymposiumClimate Change Type:Oral Order:14
Contact:Lauren Chapmar=mail: lauren.chapman@mcgill.ca
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Department of Biology, McGill University, 1205 Dr. Penfield Avenue, Mealr Quebec H3A 1BCanada

Abstract: Aquatic hypoxia (low oxygen) provides a useful system for exploring ecological and evolutionary
consequences of living under extreme conditions. It is also an environmental stressor of accelerating interest due to
human activities that have increased the extent of hypoxic waters. The African cyprinid Barbus neumayeri exhibits
strong patterns of phenotypic divergence between hypoxic swamps and normoxic streams in traits related to oxygen
uptake (e.qg., gill size), anaeliolcapacity (e.g., LDH), lifehistory traits, and parasite occurrence, but also in traits
indirectly affected by hypoxia (e.g., body shape). A combination ofterg acclimation and population genetics

studies of B. neumayeri suggest the possibilityesfagic differentiation between oxygen regimes over small spatial
scales. Studies of adaptation to naturally occurring hypoxia could provide important insights into traits that may
facilitate persistence and recovery in the face of globally increasingabypoxia.

GROWTH AND PHYSIOLOGICAL RESPONSE OF JUVENILE TIDEWATER GOBY TO INTERSPECIFIC COMPETITI
Chase, D.A., and Todgham, A.E.
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Abstract: Recovery of endangered fish species can be complicated by threats from introduced species. Intentional
reintroduction to historic habitat has been used as a recovery tool; however, these fismfaetition from fishes

that have established in their native habitat since extirpation. This study sought to investigate the physiological
response of tidewater goby (Eucyclogobius newberryi), an endangered fish species, when in the presence of
threespime stickleback (Gasterosteus aculeatus), a native species, and rainwater Kkillifish (Lucania parva), a non
native species. Juvenile fish were held in aquaria for 28 days under 50% and 75% feeding levels. Growth rates,
survival, and indicators of strefse. cortisol, glucose, and lactate) were assessed. Reduced feeding levels
significantly affected survival, body condition, cortisol and glucose levels in gobies; however, this effect was similar
across all species combinations. Findings indicate greatepetitive impact from the native species, while the-non
native Killifish performed better than the goby under low food levels.

MORPHOLOGICAL AND HISTOCHEMICAL STUDY OF DIGESTIVE TRACT OF LEPORINUS ELONGATUS
Chedid, R.A., Faccioli, C.K., Mori, R.H., Aamal, A.C., FranceschirVicentini, |.B. and Vicentini, C.A.

Symposium:Tropical FishType:Poster Order:P143
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Department of Biological Sciences, Faculty of Sciences, Sdo Paulo State UnieiSBEP, 1401 Luiz Edmundo
Carrijo Coube Ave., Bauru, SP 173380.Brazil

Abstract: This study characterized the morphology and histochemistry of the digestive tract of a Neotropical

freshwater fish Leporinus elongatus. This specie presents a shoubaral esophagus with thick longitudinal

folds. The esophageal epithelium is stratified squamous containing numerous goblet cells, which secrete acidic and
neutr al mucins for epithelial -ghapedticenstitutedoohnchas, fuddicbndb r i cat i ¢
pyloric regions. The cardiac and fundic regions contain tubular gastric glands. Gastric epithelial cells present apical

neutral mucins to prevent autligestion. The intestine consists of four regions: anterior with ten pyloric caeca,

midd | e ishapet,Nbag and straight posterior intestine and rectum. Intestinal epithelium is columnar containing
enterocytes with PAPositive brush border, goblet cells and rodlet cells. Goblet cells are numerous in anterior

intestine secreting neutrah@ acidic mucins for epithelial lubrification and protection. In conclusion, these features

are related to the feeding habits of L. elongatus, an omnivorous fish.
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FUNCTIONAL ROLES OF AQUAPORINS IN THE GILLS OF THE CLIMBING PERCH DURING SEI®NMATER ACCLIMAT
AND AMMONIA EXCRETION
Chen, X.L., Hiong, K.C., Lam, S.H., Wong, W.P., Chew, S.F., Ip, Y.K.
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Abstract: The freshwater climbing perch, Anabas testudineus, is an obligdieeaihing teleost which can

acclimate to seawater and actively excrete ammonia during emersiammnia exposure. Aquaporins are a
superfamily of integral membrane proteins including the classical aquaporins, aquaglyceroporins and unorthodox
aquaporins. They support a rapid but highly selective flux of water and/or small solutes across biological
membranes. This study aimed to obtain the cDNA coding sequences of several aquaporin isoforms from the gills of
A. testudineus, and to determine their branchial mMRNA and protein expression in fish kept in fresh water (control),
or exposed to seawater or 1901 NH4CI in fresh water. The localization of these aquaporin isoforms in the

branchial epithelium of A. testudineus was also determined using immunofluorescence microscopy. It was hoped
that results obtained would shed light on the functional roles fefrdift aquaporin isoforms in osmoregulation

and/or active ammonia transport in A. testudineus.

EFFECTS OF AMMONIA OR TERRESTRIAL EXPOSURE ON THE EXPRESSION OF RHESUS GLYCOPROTEINS IN T
OF THE CLIMBING PERCH
Chen, X.L., Zhang, B, Hiong, K.C., LaB\H., Wong, W.P., Chew, S.F., Ip, Y.K.

Symposiumilon and AcidBase Regulation Type:Oral Order: 15
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National University of Singapore, Department of Biological Sciences, 14 Science Drive 4, LoweridgnRaad,
S1A #0522, 117544Singapore

Abstract: The freshwater climbing perch, Anabas testudineus, is an obligdieeathing teleost which can actively
excrete ammonia during emersion or when exposed to high concentrations of environmental antmsostiadyl

aimed to clone and sequence the rhesus glycoproteins (rhgp) from the gills of A. testudineus and to determine the
effects of ammonia or terrestrial exposure on their branchial mMRNA and protein expression. Four rhgp (rhag, rhbg,
rhcgl and rhcg?2) ere expressed in the gills of A. testudineus. Exposure to 100 mM of NH4CI or terrestrial
condition led to significant increases in the mRNA expression of rhbg and rhcgl in the gills of A. testudineus,
suggesting their roles in active NH4+ excretion. Effavere also made to determine the cellular localization of the
Rhgp isoforms in the gills of A. testudineus by immunofluorescence microscopy.

TACTICS TO PRODUCE WILD PHENOTYPES IN ARTIFICALLY REARED SPRING CHINOOK SALMON
Chitwood, R., Schreck, C.B.jlIBvan, E.J. Unrein, J., Schroeder, R.K., Sharpe, C.S., Couture, R. and Noakes,
D.L.G.
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Abstract: Juvenile Chinook salmon display considerable variation in life history patterns associated with
downstream movement. We explored the role of environmental variables that could cause fish to develop on
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trajectories asociated with these phenotypes. Given that our evaluations are based on |albeaasatyish, we

also assessed other fish quality variables for resemblance to wild fish. We found that temperature, density, tank
substrate, low lipid diet, and feedingategy could be manipulated to produce fish that fit certain movement patters,
particularly fall and spring run smolts. We also found that these variables were strongly associated with fish
condition as judged from growth rates, fin condition, conditamrtdr, coloration, frequency of precocity, and
potentially body lipid content. Movement behavior of fish assessed in large artificial streams and in a separate
study with telemetry of fish stocked in a river system supports the contention that thésih&isa more like their

wild counterparts than do typical hatchery fish.

EFFECTS OF DIETARY INCLUSION OF MICRO ALGAE (CHLORELLARROOARTSPRYGROWTH
PERFORMANCE, BODY COMPOSITION AND ANTIOXIDANT ENZYME ACTIVITY OF OLIVE FLOUNDER
Choi, J., ParkH.G., and Lee S.M.
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Abstract: This stug was carried out to investigate the effects of dietary inclusion of micro algaetyct (MAB)

on growth, body composition and antioxidant enzyme activity of olive flounder (Paralichthys olivaceus). Five
isonitrogenous and isocaloric diets were formadab contain O (control), 5%, 10% and 15% MAB designated as
MABO, MAB5, MAB10 and MAB15, respectively. Weight gain of fish fed the MAB10 and MAB15 diets were
higher than control. Catalase activity of blood in fish fed MAB10 and MAB15 were higher thanahosntrol and
MABS. Antioxidant capacity of blood in fish fed MAB5 and MAB10 were higher than those of control and MAB15.
DPPH radical scavenging activity of muscle in fish fed MAB15 was higher than control. The results of this study

suggest that inclisn (10-15%) of microalgae byproduct in diet could improve the growth and antioxidant activity
of olive flounder.

METABOLIC ENZYMES ACTIVITY AND MUSCLE SPECIFIC GENES EXPRESSION IN RAINBOW TROUT IN RELATIC
AGE AND GROWTH RATE
Churova, M.V., Meshcingakova, O.V., Aleksandrova, A.M., Nemova, N.N.
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Abstract: Activity of aerobic and anaerobic enzymes (cytochrome ¢ oxidase, COX, and lactate dehydrogenase,

LDH), gene expression of myosin, MyoD, myogenin and myostatin were studied in muscle in rainbow trout of two

ages (0+ and 1+) and were compared between sk fastgrowing groups. The differences in parameters

between age groups were established, such as the expression of myogenic regulatory factors (MyoD, myogenin)

were higher in 0+ trout. The relationship beémeenzymes activity, myosin expression and growth rates were

revealed. The activity of COX and LDH and myosin gene expression were highergndfagtg fish. This

research was supported by Grants of the Russian Federation President 1410.2q14486888.2014.4, the

Russian Foundation for Basic Research@44€0473), the Federal Purposeful Program (contract No. 8050),
Programs of RAS fAR2O0OYAdnganNdt aBeol ogoid.2l Resourceso 2012
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THE ROLE OF INTRASPECIFIC PHYSIOLOGIGAY INHERERMINING RESPONSES TO ENVIRONMENTAL
PERTURBATIONS
Clark, T.D., Messmer, V., Pratchett, M.S., and Norin, T.
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Australian Institute of Mrine Science, PMB 3, Townsville MC, Queensland, 48d$&ralia

Abstract: The diversity and plasticity of phenotypes within a population are fundamental to driving resilience and
acclimation potential. This presentation outlines how baseline differem@edividual phenotypes can be predictive

of subsequent responses to environmental perturbations. First, a study on the tropical barramundi (Lates calcarifer)
shows that individuals with elevated metabolic attributes (standard metabolic rate [SMR], maretalolic rate

[MMR] and aerobic scope [AS]) under control conditions (35 ppt salinity, 290C, normoxia) show little change in
SMR, MMR and AS in response to low salinity and high temperature, while MMR and AS are greatly depressed by
hypoxia. The oppositpatterns are observed in individual fish with relatively low metabolic attributes under control
conditions. Second, a study on the coral trout (Plectropomus leopardus) shows that individuals with a propensity to
exercise exhaustively (e.g., during catritbrelease fishing) will be under negative selection pressure as coral reefs
continue to warm. These findings highlight the diversity of performance levels within populations, and provide some
of the first insight into how individual phenotypes may be taed under particular environmental conditions.

IMPACT OF METHYLMERCURY ON MIGRATORY BEHAVIOUR IN GLASS EEL: AN EXPERIMENTAL STUDY
Claveau, J., Monperrus, M., Baudrimont, M., Gonzalez,P., Cavalheiro,J., Jarry,M., Bardonnet, A., Amouroux, D.,

Bolliet, V.
Symposiumi¥ish in a Toxic WorldType:Oral Order: 18
Contact:J. Claveau Email: jclaveau@spee.inra.fr

INRA UMR ECOBIOP/Aquapole, Quartier Ibarron/64310 SdPete sur Nivellé-rance

Abstract: In this study, we investigated the effect of methylmeyaur glass eels propensity to migrate,

mitochondrial activity and detoxification processes. Marine glass eels were sorted in an experimental flume in
response to dusk. Migrante and non migrante glass eels were individually tagged and exposed to ysotopicall
enriched 201 methylmercury. 40 glass eels were then sampled to study the effect of contamination on muscular
fibres and the expression level of genes involved in detoxification processes and mitochondrial activity. To
investigate the effect of contamirat on glass eels behaviour, migrante and non migrante glass eels were sorted as
explained above. Methylmercury uptake and demethylation product (201Hg(ll)) were determined in all individuals
by GGICPMS. Results showed a bioaccumulation of methylmercyigldss eels and a demethylation potential.
Methylmercury exposure affected detoxification processes, mitochondrial activity, behaviour and revealed muscle
and mitochondrial impairments. These effects varied between migrante and non migrante individuals.

EFFECTS OF PHYTOESTROGENS ON EXPRESSION OF GENES REGUIRHINGEBRRRATHESSES IN
RAINBOW TROUT
Cleveland, B.M., and Manor, M.L.

SymposiumGrowth and Metabolism Type:Oral Order: 16
Contact:Beth Cleveland Email: beth.cleveland@ars.usda.gov
NCCCWA, 11861 Leetown Rd, Kearneysville, WV 25423A

Abstract: Phytoestrogens are plagérived isoflavones that activate estrogen receptors. Phytoestrogen content of
aquafeeds is increasing due to higher inclusion levels of soy and other legumeshése ioompounds. It is
unknown whether phytoestrogens affect grovelated processes in a manner similar to the catabolic effects
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estradiol. Rainbow trout were injected with estradiol and phytoestrogens genistein and daidzein, and regulation of
growth and proteolysiselated gene expression was determined after 24 hr. All compounds increased expression of
estrogen receptor alptiaand vitellogenin in liver. Estradiol and a high dose of genisteirn @ff) produced similar

gene expression responses, like doegulation of the GH/IGF axis and upgulation of igfbp2b. These treatments

also increased expression of FA synthesisfaogidation genes in liver. In muscle, estradiol increased while a low
dose of genistein (8g/g) decreased expression of foxo32 (atragin These data suggest phytoestrogens produce
dosedependent effects on growthlated processes in rainbow trout.

EXTRABRANCHIAL HANDLING OF AMMONIA LOADING FOLLOWING HIGH EXORRNEXPOBWRE IN THE
PACIFIC HAGFISH
Clifford, A.M., and Goss, G.G.

SymposiumHagfishes Type:Oral Order:11
Contact:Alex Clifford Email: alex.clifford@ualberta.ca
Department of Biological Sciences CW 405, Biological Sciences Bldg. University oftAlBdmonton, Alberta
T6G 2E9Canada

Abstract: In this study, we demonstrate differential ammonia handling by the anterior and posterior regions of the
hagfish whereby a significant rate of ammonia flux occurs across the skin in the posterior secédragfitn.

Hagfish were exposed to elevated (20mmol/L) external ammonia (HEA) for 48hr and flux across the anterior and
posterior segments were measured using specially designed flux chambers. Hagfish excreted ammonia at a rate of
147.2 pmol/kg/hr from th@osterior (skin only) region which was ~20% of that observed in the anterior region
(gill+skin). Additionally, hagfish acutely exposed to HEA in the posterior region displayedcdd2@igher

ammonia uptake rate compared to hagfish exposed to HEA anthgor compartment. In situ measurement of
ammonia skin flux rate was assessed using Ussing chambers. We demonstrate that excised skin from 48hr HEA
exposed animals was able to flux ammonia at upftdd3higher rates than skin from ndtEA exposed amnals

thereby suggesting an ability to regulate ammonia flux across the skin.

CLONING OF SLC26A6, A PROPOSHEO@I EXCHANGER IN RAINBOW TROUT, AND CHARACTERISATION OF
CHLORIDE ACQUISITION IN FISH DURING EARLY RAINBOW TROUT DEVELOPMENT
Clifford, A.M.,Boyle D., Orr, E, Chamot, D and Goss, G.G.

Symposiumilon and AcidBase Regulation Type:Oral Order:9
Contact:Alex Clifford Email: alex.clifford@ualberta.ca
University of Alberta, 116 St and 85 Ave, Edmonton, Alberta, T6G ZRBada

Abstract: Frestwater fishes must continuously acquire ions, including tGlcounterbalance diffusive losses to a

more dilute ambient environment. In this study, slc26a6, a prospecti#0CI3- exchanger was identified in gills

of rainbow trout (Oncorhynchus mykiss)dashown to be homologous to previously identified slc26a6 transcripts.

Analysis of MRNA expression in tissues revealed a high abundance of the transcript in gills of freshwater trout

which decreased 370l d after accl i mat i o nClcefvirohmesth Expressiah Of&lc26a6 a wat e r
was also analysed during development of rainbow trout embryos and paired with a pharmacological characterisation

of 36CF acquisition. Although mRNA expression of slc26a6 exhibited little change, unidirectionallggé&ke in

embryos exhibited a marked increase immediately post hatch. Chloride uptake was also shown to be sensitive to

both anion exchange (DIDS) and carbonic anhydrase (acetazolamide) inhibitors supporting the rolélGf@3CI

exchange protein in €uptake in trout embryos.
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ADAPTATION OF TWO MARINE SPECIES, GRAY MULLET AND WHITE GROUPER, TO CULTURE IN INLAND LOV
SALINITY WATER
Cnaani, A., Malamud, S., Perelberg, A., Smirnov, M., Slosman, T., and Harpaz, S.

Symposium¥Fish Culture Type:Oral Order: 2
Contact:Avner Cnaani  Email: avnerc@agri.gov.il
Institute of Animal Sciences, Agricultural Research Organization, Bet Dagan 5260

Abstract: Gray mullet (M. cephalus) and white grouper (E. aeneus) are popular Mediterranean fish species, their
domestication and culture in legalinity water is gaining increasing interest. This study aimed to characterize the
effect of water mineral content and composition on the survival, growth and physiology of gray mullet and white
grouper, in order to evadite the feasibility of their culture in various salinities. Gray mullet transferred from

brackish to lowmineral water suffered an osmotic stress, as reflected in changes in gills structure,-NaP&se

activity, and blood mineral content. Comparisoracflimation protocols through sodium or calcium based solutions
resulted in reduced osmotic stress and improved survival with the sodium based protocol. White groupers that were
raised in range of salinities showed best growth in 1% salinity. Dietarguggdlementation improved growth in low
salinities. Effect of water pH was evaluated and pH 8.2 found to be preferable over pH 7.8.

¢L[!'tL! Qf {!][ Lchr-RAM COMBARATIVE TRANSCRIPTOME ANALYSIS TO NOVEL GENES
CHARACTERIZATION
Cnaani, A., Ronk, D., BenTal Cohen, E., Doroffraigenboim, A., Seroussi, E.

SymposiumPhysiological Genomics Type:Oral Order:5
Contact:Avner Cnhaani  Email: avherc@agri.gov.il
Institute of Animal Science, Volcani Center, POB 6, Bet Dagan 50256l

Abstract: Tilapias (Family: Cichlidae) are a group of freshwater fishes, however, some of these species are tolerant
to high salinities. Differences in salinity tolerance were observed in two tilapiine species, Oreochromis
mossambicus, which is salinity tolerant andhiloticus, which is more sensitive. Aiming to characterize the

underlying mechanism differing their salinity tolerance we analyzed the intestinal transcriptomic response of those
two species to saland freshwater acclimation. mMRNA was sequenced usadltimina HiSeq technique, gene
expression and gerantology (GO) patterns were analyzed, and several genes were further characterized in
additional organs. Our analyses indicate a different salinity dependent gene expression patterns between species
and intestinal section. Overall, between 182 and 404 genes were significantiguwiated in either fresh or salt

water. The species comparison resulted with differential expression patterns of specific genes and GOs, including 70
genes with inversed saiiy response, upegulated in one species and demegulated in the other species. From

these genes we have focused on two potassium channels, KCNJ15 and KCNJ16, characterized their salinity
dependent gene expression and protein localization in variousegutatory organs.

COMBINING TRADITIONAL KNOWLEDGE AND WESTERN SCIENCE TO FURTHER LAMPREY ECOLOGICAL RESE
AND CONSERVATION IN THE UMPQUA RIVER BASIN, OREGON, USA
Coates, K.C., Dunham, Heck, M.P., J.B., Eagiaith, C.A., Kowalski, B.M., Siitari, K.

SymposiumLampreys Type:Oral Order: 11
Contact:Kelly Coates  Email: kcoates@cowcreek.com
Cow Creek Tribal Government Office 2371 NE Stephens Street Roseburg, ORWWSA70

Abstract: The Cow Creek Band of the Umpqua Tribe of Indians Fisheries Pndyma been focusing on ecological
research and conservation of Pacific lamprey (Entosphenus tridentatus) and western brook lamprey (Lampetra
richardsonii) in the Umpqua Basin. Our approach to lamprey conservation incorporates traditional tribal knowledge
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and western science in order to provide a comprehensive approach to conservation. We are examining the current
ecology of lamprey within the basin through multiple research projects including; development of a lamprey
distribution map and GIS database; a@rtargeted juvenile lamprey surveys within the basin and partnering with

U.S. Geological Survey on a smallmouth bass predation on lamprey study. Information gained through traditional
knowledge and current science will prepare us for future lamprey reatiss work at a larger ecological scale.

¢19 a9,9¢ !'b5 tlhe¢hw9/9t¢Lhb Lb I!'DCL{I 9{Y Lb{LDIGC
Collin, S. P., Lamb, T. D., Davies, W. I. L., Hart, N. S. and Hunt, D. M.

SymposiumHagfishes Type:Oral Order:4
Contact:Shauwn P. Collin  Email: shaun.collin@uwa.edu.au
School of Animal Biology and the UWA Oceans Institute, The University of Western Australia, Crawley 6009,
Western Australighustralia

AbstractHagfi sh fieyesodo are small, cobanleng; anliris, a comeaprintd el vy | ac k|
extraocular muscles, and buried beneath unpigmented translucent skin. The neural arrangement of the hagfish retina

is strongly reminiscent of the pineal organ in moammalian vertebrates and therefore does naaptp subserve

vision (image formation) but likely functions as a circadian organ, similar to the gnathostome pineal complex (which
hagfish | ack). However, Ilittle is known about how the |
evolution ofvision in gnhathostomes. Here, we discuss the features of the photoreceptive system in the context of the
evolution of the retina, dim light vision and predicting lighiven behaviours (if any). With further

multidisciplinary research, it is hoped that wan uncover a more in depth understanding of the evolution of
phototransduction and photokinetics of this important stage in vertebrate evolution.

THE EVOLUTION AND DEVELOPMENT OF PHOTORECEPTION IN LAMPREYS: IMPLICATIONS FOR BEHAVIOUF
Collin, S. P., Werrington, R., Davies, W. I. L., Hart, N. S., Potter, I. C., Gill, H. and Hunt, D. M.

SymposiumLampreys Type:Oral Order:3
Contact:Shaun P. Collin Email: shaun.collin@uwa.edu.au
School of Animal Biology and the UWA Oceans Institute, The Universit}/estern Australia, Crawley 6009,
Western Australigustralia

Abstract: Meeting the challenge of visually sampling an ancient aquatic landscape by the early vertebrates was
crucial to their survival and would establish a retinal bauplan to be useddmjpséiquent vertebrate descendents.
Imageforming eyes were under tremendous selection pressure and the ability to identify suitable prey and detect
potential predators was thought to be one of the major drivers of speciation in the Early Cambriarxtbising e
representatives of the earliest stage in vertebrate evolution (lampreys), we present predictions of the evolution and
development of photoreception (image formation and irradiance detection) and show that these jawless fishes
possess a large rangevisual pigments potentially providing the capacity for colour discrimination. The diversity

and function of visual pigments suggests intense selective pressures to optimize light capture and spectral tuning
existed over 500 million years ago.

NEUROANAIMICAL INSIGHTS INTO SENSORY ABILITIES AND BEHAVIOUR IN ELASMOBRANCHS
Collin, S. P., Yopak, K. E, Atkinson, C. J. L., Schluessel, V. and Hart, N. S.

SymposiumElasmobranchs Type:Oral Order:4
Contact:Shaun P. Collin Email: shaun.collin@uwa.edu.au
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School of Animal Biology and the UWA Oceans Institute, The University of Western Australia, Crawley 6009,
Western Australiddustralia

Abstract: As apex predators, cartilaginous fishes hold a unique position within a range of aquatic ecosystems,
maintaininghe fine bal ance between speciesd abundance and bi
understand the impressive battery of sensory strategies that underlie many of their complex behaviours including

finding prey, avoiding predators, navigating hitt their environment, forming reproductive aggregations and

communication. This research focuses on a range of species in order to identify specific adaptations and the
compromise between sensory resolution and sensitivity. For many species, we arejabigitatively assess the

summative convergence of sensory input and the relative importance of different sensory modalities at both

peripheral and central levels of the nervous system. Data will be presented in the context of predictions of sensory
capdilities and anatomical proxies for cognitive abilities and what further research is needed to explore these
behaviourally.

A FISHY PERSPECTIVE ON CARRYOVER EFFECTS
Cooke, S.J., Midwood, J., O'Connor, C., Crossin, G., Larsen, M.H., Boel, M., Jepserg Narestrup, K.

SymposiumStress in FisiType:Oral Order:12
Contact:Steven Cooke Email: steven_cooke@carleton.ca
Carleton University, 1125 Colonel By Dr., Ottawa, ON K1S FBfhada

AbstracttCar ryover effects ar e oalatdl MThey ocaurdanpanycsituationrwhegeran mal ec ol
individual's previous history and experience explains a biologically relevant proportion of their current performance

in a given situation. Much of the research to date on carryover effects in an ecologieat bas focused on

migratory birds. Here we first provide an overview of the concept of carryover effects and its emergence in animal

ecology as a new paradigm for thinking about the consequences of stress. We then summarize some of our recent

work that explores the potential for carryover effects in fish with a focus on a wild population of sea trout in

Denmark. We conclude considering how carryover effects may complicate conservation.

WHEN NETS GET IN THE WANE STORY OF ENDANGERED COHONFAMMRROUTE TO SPAWNING GROUNDS
Cooke, S.J., Raby, G., Hinch, S.G., Farrell, A.P., Cook, K., Clark, T., Patterson, D.

SymposiumFish Migration Type:Oral Order:1
Contact:Steven Cooke Email: steven_cooke@carleton.ca
Fish Ecology and Conservation Physiyy Laboratory, Carleton University, 1125 Colonel By Dr., Ottawa, ON K1S
5B6 Canada

Abstract: Endangered interior Fraser River (Canada) coho salmon are captured incidentally as bycatch while en
route to spawning grounds. Although coho must be releaséd)l fish survive. Here we present findings arising
from field studies associated with the commercial and aboriginal fishing sectors and experimental lab manipulations.

FRIEND OR FOE? DOES SMELLING THE 'ENEMY' INFLUENCE WHERE JUVENILEHQHKMER FISH CALL
Coppock, A.G., Gardiner, N.M., Jones, G.P.

Symposium:Sensing the Environment Type:Oral Order:3

Contact:Amy Coppock Email: amy.coppock@my.jcu.edu.au
School of Marine and Tropical Biology, James Cook University, Townsville, QLD, A8%fralia
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Abstract: Coral reef fish use olfaction to respond to a variety of chemical cues that allow them to garner critical
information regarding their surroundings. The extent to which olfactory cues are utilised by juvenile reef fish in

di scerningnasmmdngrstoftdes @ when determining habitat at se
test olfactory preferences for conspecifics and heterospecifics in newly settled juveniles of coral reef fishes.
Juveniles of four gregarious, coral associated Ponddespecies, which are commonly found ltabiting to

varying degrees. Dascyllus melanurus, Dascyllus reticulatus, Chrysiptera parasema and Pomacentrus moluccensis,
were subjected to a series of pairwise olfactory choice tests usinghavmel choice fluen All four species

demonstrated preferences towards the presence of conspecifics (D. melanurus: 63%, D. reticulatus: 61%, C.
parasema: 65%, P. moluccensis: 56%). However, when tested against heterospecific species, significant avoidances
were apparentThe strength of this avoidance was greatest towards P. moluccensis. While it is already known that
conspecifics play a vital role in settlement site selection, the presence of heterospecifics may also be key
determining the subsequent spatial distritngiof juveniles across areas of coral reef.

INTRAAND INTERNNUAL CHANGES IN THE CONDITION FACTORS OF THREE CURIMATIDAE DETRITIVORES FRC
AMAZONIAN FLOODPLAIN LAKES
Correia, G.B., Siqueirégsouza, F.K., Freitas, C.C.F.

SymposiumTropical FishType:Oral Order: 14
Contact:Gisele Batista Correia  Email: giselemika@gmail.com
Universidade Federal do Amazonas, Manaus, 6900Brazil

Abstract: We tested the existence of intemd interannual changes in the relative condition factors (kn) of three
Curimatidae. We used weight and length data from fish that were caught in eight floodplain lakes of the Rio
Solimdes. These data were from experimental fisheries during each season of the hydrological cycle: flooding,
flood, drying, and dry from 2004, 2005éh2006. In general, there are similar patterns of-atmaual changes for

these three species, with the highest estimates of kn during high water conditions. The lowest values were observed
during the drying and dry seasons of 2005, when an extremehdregurred in the Amazon basin. Higher values

were observed during the same seasons in the yeadnqpagtht. We hypothesized that these patterns would be
explained by the biological characteristics of these species and the effects-ahimied hydrolgical changes,

mainly the flood pulse effect, and by int@nnual climatic events, which are determined by global climate

phenomena.

SEASONALITY IN DIEL MOVEMENTS AND HABITAT USE OF BURBARUN @ ISAKE
Cott, P.A., Guzzo, M.M., Chapelsky, A.Jilng, S.W., Blanchfield, P.J.

SymposiumBurbot Type:Oral Order:3
Contact:Pete Cott Email: pcott@wlu.ca
Wilfrid Laurier University, LaurietGNWT Partnership, Box 1591 Yellowknife, NT X1A 1Rhnada

Abstract: Determining the habitat use and movemdytdish is critical to our understanding of aquatic ecosystem

function. We employed a higtesolution acoustic telemetry positioning system to track the movements and activity

of 10 burbot (Lotdota) over 2 years in a 420 ha sAlxctic lake. Burbot undavent diel vertical migration,

occupying deep water (120 m), with soft, low complexity substrates during daytime and ascended along the

bottom to rocky, shallow water (>10 m) habitats at night. Increased activity rates during shallow water forays and

littoral stable isotope values suggest active feeding events. Diel movement patterns held regardless of photoperiod.
Because rate of vertical movement is governed by burbof
in size over the year, wesal test for seasonal changes in diel ascent rate. The movements of burbot are more

dynamic than previously believed, but are bound by light, temperature, and physiological constraints.
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HYDRODYNAMIC COMPLEXITY OF FLOW IN THE NASAL REGION OF A GUITARFISH
Cox, J., M. Agbesi, D. Sykes, S. Naylor, K. Hay, L. Perkins, J. Maclaine, Z. Wang, and |. Gursul

SymposiumElasmobranchs Type:Oral Order:3
Contact:Jonathan Cox Email:j.p.l.cox@bath.ac.uk
Department of Chemistry, University of Bath, Bath, BA2 7AK

Abstract: We have scanned a guitarfish, Rhinobatos lentiginosus, usrag Microcomputed tomography, and

from this scan produced a virtual model of its head. From this virtual model we have fabricatesizadifelastic

model, and we have used thiagtic model to investigate flow in the paired nasal regions of the guitarfish. First and
foremost, we have shown that flow through the nasal region can be driven solely by an external flow (e.g. generated
by swimming, or by a current). In other words,pieatory activity is not the only mechanism for driving flow

through the nasal region. We have also shown that flow in the nasal region is complex, particularly in the vicinity of
the nasal flaps, where there are several areas of recirculation, presassdtiyng flow through the nasal region.

Our results have significance for both olfaction in elasmobranchs and for the design-tfestémg underwater

vehicles.

THE ORIENTATION OF ZEBRAFISH: ROLES OF RHEOTAXIS AND MAGNETOTAXIS
Cresci, A., De Rosa,.RAgnisola, C.

SymposiumSensing the Environment Type:Poster Order:P114
Contact:Alessandro Cresci Email: a.cresci@studenti.unina.it
Dipartimento di Biologia, Universita di Napoli Federico Il, Complesso MSA, Via Cinthia, 80126 Ntgipli

Abstract How animals can orient themselves, even in environments apparently lacking clear reference points, is still
debated. Teleosts are present in all kinds of aquatic environment of the Earth and some species can cover distances
of thousands of kilometersienting themselves perfectly. Among the various factors that can be involved in the
orientation of fishes, water currents and magnetic fields can play a key role. We studied the behavior linked to
orientation in zebrafish (Danio rerio), a model organisineéhavioral research, using a new swimming tunnel set

up, which allowed us to study animal behavior in varying water flows and magnetic fields. We evaluated behavioral
patterns of both schools and individual fishes with a \dglack software. We found & magnetic fields in the

range of 8100 uT affect the rheotaxis behavior of Danio rerio, suggesting that current and magnetic sensing

interplay in zebrafish orientation.

ADAPTATION TO OCEAN ACIDIFICATION OF A TEMPERATE FISH, DICENTRARCHUS LABRAX
Crespé A., Zambonindnfante, J., Mazurais, D., Servili, A., and Claireaux, G.

SymposiumClimate Change Type:Oral Order: 11
Contact:Amelie Crespel Email: amelie.crespel@ifremer.fr
IFREMER, Laboratoire Adaptation Reproduction et Nutrition des poisson® 68589 LEMAR, Z.1. de la pointe
du diable, Centre de Bres€S 10070 29280 PLOUZANErance

Abstract: Carbon dioxide (CO2) is accumulating in the atmosphere and, as it dissolves in the ocean, the water
becomes more acidic, chemically altering marine estesys. Little is presently known about the capacity for fish
populations to respond and adapt to such ocean acidification. In the present study we compared the larval
development of European sea bass (Dicentrarchus labrax) reared under three capris seenactual situation
(PCO2 = 400 patm), low acidification (intermediate predicted situation: PCO2 = 800 patm) and high acidification
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(harsher predicted situation: PCO2 = 1200 patm). From 2 to 45 days post hatching, no vital difference was observed
amag the fish reared under the three different conditions. However, some physiological indicators revealed an
influence of acidification. Even though this influence did not adversely and significantly impact larval development,
its longterm effect on juvemd performance remains to be assessed to have a more complete picture of the fish
capacity to adapt.

RETINOIC ACID REQUIREMENTS IN THE REGULATION OF ZEBRAFISH SPERMATOGENESIS
Crespo, D., Bogerd J., Schulz R.W

SymposiumReproductive Physiology Type:Oral Order:5
Contact:Luiz de Franca Email: Irfranca@icb.ufmg.br
Utrecht UniversityNetherlands

Abstract: This study examines the possible involvement of retinoic acid (RA), the active form of the retinoids, in
follicle-stimulating hormone (Fskgtimulaed spermatogenesis in zebrafish.

ROLES OF CHEMICAL AND MOLECULAR CHAPERONES-O/$MCHYPOTRESS IN AN ESTUARINE
ASSEMBLAGE OF ANCIENT FISHES
Currie, S., MacLellan, R., Wright, P., MacCormack, T., Morash, A.J., and Semmens, J.M.

SymposiumElasmobanchs Type:Oral Order: 19
Contact:Suzie Currie Email: scurrie@mta.ca
Dept of Biology, Mount Allison University, Sackville, NB, E4L 1&&anada

Abstract: Cartilaginous fishes, the phylogenetically oldest group of living jawed vertebrates, are ditidiatin
holocephalans and elasmobranchs. We studied four species of elasmobranchs: spiny dogfish (Squalus acanthias),
school (Galeorhinus galeus), gummy (Mustelus antarcticus) and-gév@otorynchus cepedianus) sharks and one
holocephalan, the elephastiark (Callorhinchus milii), captured from a Tasmanian estuary. We investigated their
physiological response to an acute, ecologiealgvant 48 h hyp@smotic stress, simulating a rain event. These
sharks predominantly use urea and counteracting fagtityes (e.g. TMAOQ, glycine betaine) to osmoconform to

their environment. We hypothesized that each species would show variable tolerance to osmotic stress and this
tolerance would be correlated with their movements within the estuary and with levedsdthemical (e.g.
methylamines) and molecular (e.g. heat shock proteins) chaperones. We further hypothesized a reciprocal
relationship between these two chaperone systems. Haematology indicated variable osmotic stress tolerance in each
species, likely ked to their ecological patterns. Chaperone relationships will be discussed when we analyse the
data.

IMMUNOHISTOCHEMICAL LOCALIZATION OF MULTIPLE AQUAPORIN ISOFORMS IN EEL KIDNEY
Cutler, C.P., Gaines, A., Ogden D., Garrett, J., Powell, C., Harn8lerton, A. and Phelps, T.

Symposium¥Fish Kidney Type:Oral Order:2
Contact:Dr Christopher P. Cutler E-mail: ccutler@georgiasouthern.edu
Dept. of Biology, Georgia Southern University, 69 Georgia Avenue, Statesboro, GAS04BUSA

Abstract: Rabbt polyclonal antibodies have been made against eel aquaporin isoforms, AQP1, 1b, 3, 4, 4b, 8aa, 8ab

and 10b. These aquaporin isoforms were localized to renal tubules, me@nophageenters, blood vessels or
connective tissue using immunohistochemistng fluorescent and confocal microscopy-l@ealizations of AQP1
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and AQP10b (AQPe) were performed with other aquaporin isoforms by labeling these antibodies directly with
Dylight 550 and/or Dylight 633 (Pierce/Thermofisher). In marine eel kidney, AQRgeshoslocalization with

some AQP1b (AQP1dup), AQP4 and AQP8ab expressing renal tubule segments, although other AQP1b, AQP4 and
AQP8ab expressing renal tubule segments showed no AQP1 expression. AQP10b was expressed in connective
tissue and basolateral mbranes of renal tubule collecting duct cells. Collecting ducts also stained for AQP4 and
AQP3, with possible low level expression of AQP1b and AQP8ab. In freshwater eels, apical renal tubule AQP3
expression was found in different tubule segments in cosgrato AQP1.

CARNOSINE METABOLISM IN TELEOST FISH; IS THERE A POSSIBLE ROLE FOR HISTIDINE CONTAINING DIPEP
(HCDS) IN OSMOREGULATION?
Dagens, C., Jin, J.Y., Kalujnaia, S. and Cramb, G.

Symposiumion and AcidBase Regulation Type:Poster Order: P81
Contact:Claire Dagens Email: cad7@standrews.ac.uk
School of Medicine, University of St Andrews, North Haugh, St Andrews, KY16WHF

Abstract: A single carnosine synthase (CARNS) gene and ESTs for at least two carnosine peptidases (CNDPs) and
two canosine methytransferases (METTLS) have been reported. CARNS expression is very low/undetectable in
some species, and is not regulated by environmental salinity. In Atlantic salmon high levels of expression of
CNDP1 and CNDP2a are found in the kidneythwnuch lower levels found in the gill, fin and skin, where a

CNDP2b isoform predominates. FW/SW transfer resulted in thregydation of CNDP1 and dowgulation of

CNDP2a in the kidney. In the skin the mRNA for CNDP1 and 2b are decreased folloiitrgr&fer, with little

or no change in CNDP2a. The expression of two METTL isoforms (METTL2 and METTLG6) are unaltered in the
kidney and gill, but one or both are dowegulated in the skin and fin respectively, following SW transfer. Results
suggest thatiCDs may act as intracellular osmolytes to compensate for increases in extracellular osmolality
resulting from SW migration.

PH REGULATION DURING HYPERCAPNIA IN STRIPED CATFISH
Damsgaard, C., Gam, L.T.H., Thinh, P.V., Huong, D.T.T., Wang, T., andyBi\le

SymposiumAirbreathing Fish Type:Oral Order:9
Contact:Christian Damsgaard  Email: christian.damsgaard@biology.au.dk
C. F. Mollers Alle 3, Bygning 113@09, 8000 Aarhus ©enmark

Abstract: Pangasiid catfish are important in aquaculture in SBasit Asia and are cultured in-agrated ponds. We

found these ponds to be severely hypercapnic throughout the growing season reaching PCO2 levels of >30 mmHg.
We studied blood acitlase regulation during exposure to realistic levels of hypercapnia dirdeeathing catfish
Pangasianodon hypophthalmus to document the rate of H@fP&ke and to assess its ability to regulate pH during
hypercapnia. Using PCO2 values measured in culture ponds in Vietnam, cannulated fish were exposed normoxic
hypercapniaiad blood was sampled over time. We show that P. hypophthalmus fully regulates pH within 48 hours
of hypercapnia through HCO8ptake in exchange for CIThese results are peculiar because nitrite uptake studies

in P. hypophthalmus indicate a low brancl@iéd permeability, and therefore a low regulatory capacity for pH

during hypercapnia.

TEMPERATURE SUSCEPTABILITY OF OXYGEN BINDING IN CATFISH HEMOGLOBIN
Damsgaard, C., Huong, D.T.T., Wang, T., and Bayley, M.
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Abstract: The airbreathing and economically important tropical fish Pangasianodon hypophthalmus thrives in
severelyhypoxic (down to <3mmHg) and warm waters. To increase our understanding of its respiratory physiology,
we characterized the oxygdinding properties of isolated hemoglobin (Hb) and whole blood. Pangasius has a high
blood O2 affinity (P50=9.2 mmHg) compat to similarly active fish species (trout P50=24, salmon P50=21, tuna
P50=16), but comparable to that of other, more sluggishraathing fish (P50-11 mmHg). The high oxygen

affinity of Pangasius blood stems from low Génsitivity, rendering O2 biriglg strongly temperature sensitive and
reducing blood oxygen affinity at higher temperatugg®506T=0.44mmHg/oC). Pangasius has only one distinct
iso-Hb and cannot therefore change isoform expression pattern at elevated temperatures. In additioalkhe red
appear to have very little response to adrenergic stimulation. O2 transport and in vivo O2 saturation in Pangasius
therefore is unusually susceptible to increasing temperatures impacting in vivo O2 saturation.

DOES AMMONIA TRIGGER VENTILATIONSNGBRANCHS?
De Boeck, G. and Wood C.M.

SymposiumElasmobranchs Type:Oral Order:12
Contact:Gudrun De Boeck Email: gudrun.deboeck@uantwerpen.be
University of Antwerp, Groenenborgerlaan 1712820 AntwerpBelgium

Abstract: In teleosts and mammaklevated levels of plasma ammonia cause central stimulation of respiration. So
far, it is not known whether ammonia also serves as a respiratory stimulant in more primitive ureotelic fish e.g.
elasmobranchs. We examined the ventilatory response of sgifiglidSqualus acanthias to elevated endogenous
or environmental ammonia levels. Cannulated shark were injected with isotonic Na control or ammonia salts.
(NH4)2S04 caused a strong increase in ventilation frequency and amplitude, while NaSO4 did noér Hidseev
PaCOz2 increased and pHa and plasma HQB8reased. NH4AHCO3 caused a smaller increase in ventilation
frequency and amplitude, together with a raise in PaCO2 and plasmaH@je&ion with NaHCO3 which
increased pHa and plasma HG@8& not chang ventilation. Exposure to high environmental ammonia initially did
not induce changes in ventilation but as plasma ammonia increased ventilation amplitude (but not frequency)
increased as well. We conclude that endogenous ammonia stimulates ventilagimy idogfish, while
environmental ammonia only stimulates ventilation after ammonia diffuses into the bloodstream.

PROTECTIVE EFFECTS OF RIO NEGRO WATER TO COPPER TOXICITY IN PACU
De Boeck, G., Duarte, R.M, Wood, C.M., Almeitd, V.M. F. and Val, A..

Symposium:Tropical FishType:Oral Order:10
Contact:Gudrun De Boeck Email: gudrun.deboeck@uantwerpen.be
University of Antwerp, Groenenborgerlaan 1712820 AntwerpBelgium

Abstract: Pacu were exposed to different Cu levels in Rio Negro watér, @),6, 8, 10 and 15 micromolar Cu) and
acute effects were assessed during 6 hour flux periods. Threshold for toxicity seemed to be around 4 to 6
micromolar, as fish showed short lived (2 to 4 hour) increases in chloride losses, sodium losses and reduced
ammonia excretion which all recovered. Plasma Na and ammonia levels remained relatively stable throughout all
exposure levels, despite decreased Na/K ATPase activities. Proton ATPase activity was not affected. For a direct
comparison, Pacu were also expth$o 4 micromolar Cu in INPA well water, which has a much lower DOC

content. Toxic effects were similar, but more pronounced in INPA well water.
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FOOD AVAILABILITY AND ENVIRONMENT ALTER SWIMMING CAPACITIES IN FRESHWATER FISH
De Boeck, G., Sinha, A.K.idw, H.J. and Tudorache, C.

SymposiumFITFISH Type:Oral Order:3
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University of Antwerp, Groenenborgerlaan 1712820 AntwerpBelgium

Abstract: Environmental factors affect physiologicabpesses in fish, including swimming capacity and behavior.
When feeding occurs, it induces and additional competition between different homeostatic processes within an
organism, e.g. those requiring oxygen. Physiological compensation strategies haweab@radwith a focus on
metabolism and energy budgets, nitrogen waste and/or ammonia excretion efficiency and in swimming performance.
Although feeding leads to increased metabolic demands and additional waste production which reduce swimming
performance ad compromise survival during environmental stress, it can also tone down ion loss and toxicant
uptake due to reduced branchial ion transport. Species specific variations in sensitivities towards pollutants such as
ammonia affect behavior and swimming jpenfiance in individual species differently, and thus alter pregmeyr
relationships and survival. Surprisingly, as feeding improves ammonia excretion, it can actually be beneficial during
high ammonia exposure. Therefore, it is important to take fe@giogccount when studying environmental effects

on swimming performance.

SPECTRAL TUNING IN EEEZFPMYCTOPHIDS: A NOVEL AND UNIQUE VISUAL ADAPTATION
de Busserolles, F., Hart, N.S., Hunt, D.M., Davies, W.l., Marshall, N.J., and Collin, S.P.
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Abstract: Deepsea fishes possess several adaptatmafow vision in this extreme environment, where light
detection is pushed to its extreme |imit. We have recel
abundant family of mesopelagic fishes, possess a novel visual specialisation; & skxaaphic retinal yellow

pigment that is unigue among vertebrates and may represent one of the secrets to the success of this family. This

pigment is speciespecific, varying in location, shape and size, and represents the first example of visual sexual
dimorphism in any noiprimate vertebrate. The pigment acts as a filter, maximally absorbing between 356 nm and

443 nm, and is present in species containing at least two rod visual pigments, one shifted toward longer

wavelengths. We believe that this uregqetinal filter serves to enhance contrast, thereby improving the detection of

a more extensive range of bioluminescent and/or fluorescent emissions, and plays a role in food discrimination

and/or sexual communication in the desga.

THE EFFICIENCYERQECTROFISHING FOR BURBOT UNDER EXPERIMENTAL CONDITIONS
De Charleroy, D., Jansen, ., Vught, I., Auwerx, J., Quataert, P. and Coeck, J.
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Abstract: In Flanders, Belgium, a reintroduction program started in 2005, to rehabilitate Burbot, Lota lota, the only

freshwater representative of the efadhiliy. It dissapeared around 19%0m our riversystems. Captures of mature
burbot are frequent in the restocked rivers, and 2 months old larvae are also observed in several cases. Recapture
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numbers however of yoy fingerlings are very low. An experiment was set up to compare the gffioigtnc

selectivity of electrofishing for burbot in comparison with other species, under experimental conditions -likierook
ponds. The results are surprising and show a very significant and distinct behaviour towards electrofishing. Burbot
are more difficlt to capture compared to the other fish species.

SEASONAL VARIATION IN BREEDING SUCCESSHNTWVEDO GOBIES
de Jong, K., Myhre, L.C., Wacker, S., Forsgren, E., and Amundsen, T.

SymposiumGeneral Contributed Papers Type:Oral Order: 4
Contact:Karen de Jong Email: karen.dgong@biologie.unituebingen.de
University of Tuebingen, Department of Biology, Institute for Evolution and Ecology, Animal Evolutionary
Ecology, Auf der Morgenstelle 28,-2076 TuebingeGermany

Abstract: Many fish reproduceepeatedly during a reproductive season. In repeated breeders, the timing and

duration of breeding will largely affect reproductive success. Seasonal variations in brood success will likely affect
timing decisions, but have rarely been quantified in thd imilfish with paternal care. The tvapotted goby, a

small marine fish, occurs in temperate regions characterized by strong environmental seasonality. Breeding males
are abundant early in the season, whereas spawedénty females are abundant late, iatiieg a sex difference in

peak breeding time. We introduced artificial nests in the Gullmarfjord (Sweden) to document brood success. Early

in the season breeding male density was higher and males were in better condition. Late in the season, broods were
less often attended, less likely to hatch and the area of hatched eggs was smaller. We suggest that both sexes would
benefit from breeding early, but that females may be more constrained in the onset of breeding.

METAANALYSIS OF TISSUE TRANSCRIPTGWEBIES INVESTIGATING SUBSTITUTION OF DIETARY FISHMEAL
WITH PLANT PROTEINS IN ATLANTIC SALMON
De Santis, C., Bartie, K., Crampton, V., Olsen, R.E., Tocher, D.R.

SymposiumPhysiological Genomics Type:Oral Order: 6
Contact:Christian De Santis Email: christian.desantis@stir.ac.uk
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Abstract: As aquaculture continues to expand, so does the requirement fegquatity protein sources to replace
fishmeal for feed produion. Plant proteins have the best potential for the sustainable and economic substitution of
marine proteins in fish feeds. However, plant proteins are not necessarily nutritionally ideal for all fish species. It is
well established that, in carnivorofish such as Atlantic salmon, plant proteins can negatively affect fish growth

and health possibly due to antinutrients that oftepudfy with the proteins themselves. It could be extremely
advantageous to identify biomarkers with the ability to pretigraded growth and impaired health in response to
dietary plant protein, particularly early in the life cycle of fish. The present study aimed to identify such markers by
comparing tissue transcriptomic profiles obtained from independent nutritionsl Erigther insights into

expression patterns of key genes and their biological significance will be discussed.

PARTICULARITIES IN THE HORMONAL INDUCTION PROCESS IN WILD LEPORINUS FRIDERICI SPECIMENS, A S(
AMERICAN MIGRATORY FISH
De Souza, T.G., Kudomi, R.Y., Hainfellner, P., Figueiredo, D.G., Lira, L.V.G., Barbosa, R.P., Freitas, G.A.,
Rodrigues, S., Port&oresti, F. and Batlouni, S.R.
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Abstract: Aiming to standardize an hormonally inducing protocol for obtaining Lepofitdesici viable embryos,

in this study wild specimens were submitted to two treatments: Carp Pituitary Extract (CPE) (0.5 and 5:5,mg.Kg

12 hours interval) and ovopel [mammalian GnRH analoguAléB, Pro9NEt)-mGnRH + metoclopramide] (40 pg
mGnRHa an®0 mg metoclopramide, single dose). Although most females have ovulated, surprisingly viable
embryos were not obtained with both protocols. After several attempts making changes in both treatments
(concentrations, number of doses and intervals), we dobjireed viable embryos using low doses of CPE (0.5 and

1.0 mg.Kgl, 6 hours interval), but as observed in other South American rheophilic species no L. friderici viable
embryos were obtained with the use of synthetic hormones. We observed a failureggrimgiration process

when ovopel was used indicating that more basic studies are needed to standardize the use of synthetic hormones in
this species. Acknowledgements: FAPESP (2012/14901

IDENTIFICATION AND EXPRESSION OF ELASMOBRANCH GLUCBSERRANSPO
Deck, C.A., LeMoine, C.M.R., and Walsh, P.J.
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Abstract: Elasmobranchs consume extremelydcavb diets and their tissuesvieaa general preference for ketone
bodies as oxidative fuels, contributing to the dearth of information on glucose transporters in this group. Since
rectal glands prefer glucose as a fuel, we aimed to determinine which GLUTs are present and whenjwdrere the
expressed. We searched the little skate transcriptome and identified two putative GLUT sequences as
phylogenetically similar to GLUT1 and GLUT4, and a third unknown GHI& transporter. The first two were

cloned in the dogfish (Squalus suckletg)determine the expression across different tissues. The GLUT1 mRNA
showed a ubiquitous expression and the GLUT4 mRNA was expressed highly in heart, gill, muscle, and brain, with
lower levels in the liver and intestine, patterns that are consistenthoih in other vertebrates. Potential changes

in the expression of these two transporters following feeding and stress are also being investigated.

HIPPOCAMPUS REIDI AS A BIOINDICATOR OF CRUDE OIL EXPOSURE
Delunardo, F.A.C., Carvalho, L.R., Galdo, Milva, B.F., ChipparGomes, A.R.

Symposium¥Fish in a Toxic World Type:Poster Order: P38
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Abstract: The aim of this study was to explore the suitability of the seahorse Hippocampus reidi for assessing the
effects of acute exposure to petroleum hydrocarbons. Fishes were exposed to three concentrations of crude oil (10,
20 and ® mL / L) for 96 h, and the activity of the enzyme glutathiorteaisferase (GST) was measured.

Additionally, we carried out the alkaline comet assay and micronucleus (MN) test on H. reidi erythrocytes. Our
results revealed a significant inhibition of G&gtivity in fish exposed to the higher concentration of crude oil

compared to the corresponding control group. In contrast, the damage index (DI) values, and the frequencies of
micronuclei obtained with the group exposed to a 30 mL / L concentratiorsigaricantly higher than control

group. Therefore, these results indicate that genotoxicity assays are suitable for evaluating the genotoxicity of crude
oil and H. reidi is a promising sentinel organism.

82



PROTECTION FROM CADMINDUCED OLFACTORY DYSHON BY SPECIFIC METALS IN RAINBOW TROUT
Dew, W.A., N. Veldhoen, A. Carew, C. Helbing, and G.G. Pyle
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Abstract: Exposure to individual metals can impair the olfactory response of fish. Few studies, however, have
investigated the effect of complex metal mixtures on olfaction. We utilized el@éaciography to measure the

effect of exposing rainbow trout (Oncorhynchus mykiss) to cadmium, copper, nickel, zinc, or a mixture of the four
metals at or below the current Canadian guideline concentrations. After a 96 h exposure, cadmium caused a general
impairment of the olfactorgystem, while copper, nickel, or zinc had no effect. Cotinteitively, a mixture of all

four metals induced no olfactory impairment. Binary mixture exposures demonstrated that nickel and zinc, but not
copper, protected against cadmiimduced olfactoryysfunction. Sodium, magnesium, or calcium also confer

protection from cadmium exposure. Work is ongoing to determine if metallothionein expression is driving this

pattern of effect. By understanding how metal mixtures affect olfaction, we can bettet padelimetal
concentrations in waterways.

EFFECTS OF DIFFERENT LIGHT WAVELENGTHS ON THE ONTOGENY OF CLOCK GENE EXPRESSION IN ZEBR
LARVAE
Di Rosa, V., Frigato, E., Lépe2imeda, J.F., Sanché&zazquez, F.J., Bertolucci, C.
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Abstract: Zebrafish has been extensively used as a model for studies on both devekmingntadian rhythms.
However, to date little is known on the ontogeny of the molecular clock and particularly the effect of light
wavelengths. The aim of this work was to determine how light of different colors affect the ontogeny of molecular
rhythmicity, that is the onset of rhythmicity of the following clock genes: perl, per2, clock, bmal and dbp. Zebrafish
larvae were raised from 0 to 7 days post fertilization (dpf) under two different lighting regimestdigghtycle

(12:12 LD) and constant darkrse©D). White (LDW), blue (LDB) and red (LDR) light were used for the LD

cycles. The results revealed the presence of rhythmicity at 7 dpf for all clock genes in the larvae raised in LD cycle,
but not in the larvae raised in DD. A rhythmic pattern fronpbDwias found in some genes like perl and per2, with

perl shifting the phase during development whereas other genes such as bmal needed several days to start
oscillating.

LIGHT WAVELENGTH DIFFERENTIALLY AFFECTS THE ONTOGENY OF BEHAVIORAL FHYTHNSVNEZEBRA
Di Rosa, V., Frigato, E., Turcato, C., Cavallini, M., Légelmeda, J.F., Bertolucci, C., Sanchéazquez, F.J.
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Abstract: Zebrafish is commonly used as an animal model in research, especially regarding studies on development.
In fish, previous studies highlighted the importance of lighting conditions on laevi@rmance and survival, but its
effects on other behavioral parameters such as locomotor activity are little explored. The aim of this research was to
evaluate the influence of lighting conditions on the ontogeny of behavioural rhythmicity in zelaafesh IFor this
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purpose, 5 groups of zebrafish embryo/larvae were raised from 0 to 7 daysrplisdtion (dpf) under the

following conditions: 4 groups maintained under light:dark (LD) cycles with light of different wavelengths: blue
(LDB), red (LDR)olet (LDV) and white (full visible spectrum) (LDW), and one group raised under constant
darkness (DD). Locomotor activity was video recorded and analyzed using specialized video tracking software. The
results showed that lighting conditions influenceddhset of daily activity rhythms. Larvae were arrhythmic under

DD. Conversely under LD cycles, the activity was rhythmic with different patterns under LDW, LDV and LDB
respect to LDR. These findings emphasize the importance of lighting conditions arabfigidsition during early

fish development.

INNATE AND LEARNED PREFERENCES FOR NATURAL STREAM VS. GROUND WATER IN SALMONIDS
Di tt man, A. H. , Coutur e, R. B. Coutur e, 06 Nei |l
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Abstract: Many hatchery practices increase the rate of straying by adult salmon rgtiuommthe ocean to spawn.

Homing is governed by olfactory discrimination of hesteeam water and exposure to this water during appropriate
juvenile stages is critical for successful olfactory imprinting and homing. In most hatcheries, salmon aye initiall
reared on ground water to control development rate (temperature) and limit exposure to pathogens. To explore
whether exposure to surface water during embryonic periods is also important for successful imprinting in a
hatchery setting, we conducted a semf experiments to examine innate preferences of emergent salmon for surface
water vs. ground water and whether prior exposure to these water sources influences these preferenees in a two
choice maze. Both steelhead and Chinook salmon demonstratecengreference for stream water over ground

water. Initial incubation in ground water influenced these preference responses, however, suggesting that embryonic
salmon learned olfactory cues.

BEHAVIORAL RESPONSES OF JUVENILE ESTUARINE FISHEIN®HIPOXIA AND PH
Dixon, R.L., Grecay P.A., and Targett T.E.
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Abstract: Diel-cycling hypoxia and cwarying pH fluctuations can reduce the quality of shallow estuarine waters
that serve as nurseries for juvenile fishes. Avoidance or compensatory behaviors allow fish to mitigate oxidative
stress associated wikhw dissolved oxygen (DO). Aquatic surface respiration (ASR), or irrigating gills with the

thin, airsaturated, surface layer is widespread among teleosts and provides a distinct advantage to fishes in hypoxic
environments. 24hour video observations wecenducted under controlled laboratory conditions to determine
behavioral responses of juvenile striped bass (Morone saxatilis), Atlantic silversides (Menidia menidia), striped
killifish (Fundulus majalis), and mummichog (Fundulus heteroclitus) to diffesererities and combinations of
diel-cycling DO (39 mg O2 41 or 1:11 mg O241) and pH (7.27.8 or 6.88.1) compared with responses at static
normoxia (7.5 mg O21) and pH (7.5). The incidence of ASR, activity level, and position of each individual was
recorded at preletermined time intervals. ASR was observed in M. menidia and F. majalis between 1.31 and 1.49
mg O2 1 under the extreme DO rangeX1 mg O2 11), with both cycling and static pH. M. saxatilis reduced
swimming activity and exhibited pitise rheotaxis at corresponding DO levels. F. heteroclitus did not exhibit ASR
in dielcycling treatments but when DO was held constant at 1.0 mglQfssh performed ASR after approximately

7 hours exposure. The occurrence of ASR is dependent updasgeecific hypoxia tolerance, and the temporal
scale over which low oxygen occurs.
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EXTRAORDINARY TOLERANCE TO NITRITE IN THE AIR BREATHING SWAMP EEL
Do, T.T.H, Nguyen, Q.T., Nguyen, K.H. and Bayley, M.
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Abstract: Air -breathing fish may be unusually resistant to the effects of elevated environmental nitrite ions because
they can disassociate oxygen uptake and ion regulation at the branchial surfaces and because the only two species so
far investigated (Channa striata and Pangasionodon hypophthalmus), have atypical responses and high tolerance.
Here we investigated the eftewf nitrite on another air breather, the swamp eel Monopterus albus and report both
toxicity and hematological effects including methaemoglobin fraction, hematocrit, hemoglobin concentration,
erythrocyte and lymphocyte counts. We found the swamp eelaggtnarilly tolerant with a 96h LC50 of 31.3 mM

NO2- in water with 0.3mM Cl., and no mortality below 25mM. Methaemoglobin rose slowly and reached only
reached 35.5% in fish exposed to 25mM. Red blood cell count, hematocrit and hemoglobin concentmtion we
unchanged, even in the highest exposure concentration. Lymphocyte concentrations on the other hand rose
significantly during exposure. This study provides further evidence thbtesthers respond differently to nitrite

than water breathing fish.

THE IMPORTANCE OF LAMPREYS IN SCIENTIFIC RESEARCH
Docker, M.F.
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Abstract: Gi ven their o6l oftydé status at the base of the vert
from at least a small group of scientists. Since the 1950s, considerable research has also been conducted in support
of sea lamprey contrah the Laurentian Great Lakes. Recently, however, lampreys have started getting more
widespread attention. Research related to lamprey endocrinology (particularly the pivotal hypotbitletaig

axis and gonadotropireleasing hormones) and the uséamfipreys in evolutionary developmental (edevo) and

biomedical studies have started to raise the profile of this group of ancient fishes. Lampreys are providing important
and promising model systems in our quest to better understand the early esojutistory of the vertebratés

particularly given the recent publication of the complete sea lamprey génanketheir increasing use in

biomedical research is providing insights into treatment for people suffering from blood coagulation disorders,

biliary atresia, hemochromatosis, and spinal cord injuries. This introduction to the Lampreys: Performance,
Physiology and Coping with Environmental Disturbances symposium will provide a broad perspective of the

growing scientific importance of this previouslyderappreciated group of fishes.

RNA INTERFERENCE TECHNOLOGY IN SEA LAMPREOHCPRCEPT
Docker, M.F., Heath, G., Childs, D., McCauley, D.W., and Whyard, S.
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Abstract: Gene knockdown or silencing (using morpholinos or RNA interference, RNAI) has been used to identify
gene function in many eukaryotic organisnhs fishes, however, although morpholinos have been used routinely
(including in sea lamprey), progress in RNAI research has been slow. In this study, we demonstrated that injection
of six different short interfering, doubktranded RNAs (siRNAS) int@ainprey embryos could reduce the targeted
transcript levels by more than 50% and that gene knockdown could be achieved in larvae by feeding them siRNAs
complexed with liposomes. With the recent publication of the sea lamprey genome, development aftasds su

these may lead to a wealth of new knowledge of the genes and gene networks that control many aspects of lamprey
biology. Furthermore, one of the siRNA treatments caused increased mortality of the larvae following a single
feeding, suggesting thatesgesspecific SIRNAs could potentially be used to kill fitigreding sea lamprey larvae in
streams without adversely affecting Aamget species.

GENE EXPRESSION DURING OVARIAN DIFFERENTIATION IN PARASHARASIDISQKNMPREYS:
IMPLICATIONS FEGRCUNDITY AND LIFE HISTORY TYPES
Docker, M.F., Spice, E.K., and Whyard, S.
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Abstract: Fecundity differences between lamprey life history types (parasitic angarasitic) may first become
evident at ovarian differentiation; ngrarasitic species, which reproduce at small body sizes, may elaborate fewer
oocytes evems larvae. However, nothing is known about the genetic basis of ovarian differentiation in lampreys.
This study examined expression of eight target genes before, during, and after ovarian differentiation in parasitic
chestnut lamprey Ichthyomyzon castas@nd nosparasitic northern brook lamprey I. fossor. Northern brook
lamprey displayed higher expression of cytochrome ¢ oxidase subunit lll, whereas chestnut lamprey had higher
expression of insulitike growth factor 1 receptor; these genes may belwedoin apoptosis and oocyte growth,
respectivel y. Wil msd tumour suppressor protein 1 was
(presumptive male) gonad, whereaskEfa hydroxysteroid dehydrogenase andatsociated protein 1 were

expresse at higher levels in differentiated females. This study is the first to identify genes that may be involved in
ovarian differentiation and fecundity in lampreys.

DIFFERENTIAL MATING SUCCESS OF WRASSES AND EGG PREDATION RATES AT A MATIBNGEMERMPACTED
FISH FEEDING
Donaldson, T.J., Staman, M.H. and Mesa, T.N.
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Abstract: Wrasses (Labridae) mate either in temporary resident spawning aggregations or in small groups at Finger
Reef, Guam. This site is popular also with groups of divers and snorkelers that feed fishes. Fish feeding increases
the density of most speciesdaresident spawning aggregations form. Males that have greater mating success defend
temporary mating territories adjacent to the outer reef slope where current exposure is good. Fish feeding also
increases the densities of damselfishes and reef helnahgitey upon wrasse eggs. This predation reduces the

mating success of spawning fishes. Predation activity affects wrasse courtship success, too, because males often
interrupt courtship activity to attack egg predators. Females often-bfieadurtshipif egg predators are present.

Thus, egg predation and interrupted courtship are costs to reproductive success that are probably much greater at
fish feeding sites where aggregative spawning occurs compared to elsewhere on the reef.
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IMMUNE FUNCTIONINKE CARTILAGINOUS FISHES
Dooley, H.

SymposiumElasmobranchs Type:Oral Order: 7
Contact:Helen Dooley  Email: h.dooley@abdn.ac.uk
School of Biological Sciences. Zoology Building, Tillydrone Avenue. University of Aberdeen. Aberdeen. AB24
2TZ UK

Abstract: Antibody-like proteins were first described in the serum of sharks almost 50 years ago however it was also
believed that the adaptive immune response of elasmobranchs was rather basic and offered poor protection. Work
being carried out by a number of rasgh groups, including my own, is rapidly overturning this misconception; we

are starting to characterise the immune genes of various species and have uncovered that cartilaginous fish have a
diverse range of antibody isotypes and isoforms. Through instixties we have also shown that they use these
different antibodies to generate a robust rdalfered response, which confers lelegm protection, following
immunological challenge. We will overview the accumulated data and discuss the directioraratréstaking to

try to answer some of the outstanding questions about immune functioning in this key group.

LIGHT TO DARK: INVESTIGATING NOVEL PATHWAYS LINKING PHOTOPERIODIC CUPSTUDTARE BRAIN
GONAD AXIS IN ATLANTIC COD
Doyle, A., Cowan, M.Wright, P. J., Migaud, H. & Davie, A.

SymposiumGeneral Contributed Papers Type:Oral Order:8
Contact:Alice Doyle E-mail: alice.doyle@stir.ac.uk
492 King Street, Aberdeen, AB24 58K

Abstract: In temperate climes, photoperiod has been identiféeith@ strongest environmental cue for entraining the
seasonal behaviours of mammals and birds, including seasonal reproduction. Over the last decade, several of the key
drivers involved in the photoneuroendocrine cascade have been elucidated. Eya3aittHe deiodinases, have

all been identified as key drivers of maturation in mammalian and avian seasonal breeders. However, little is yet
known of their influence on maturation in fish. In this study, we analysed the photoperiodic regulation @3he Ey
TSHbB-Dio2 cascade in Atlantic cod exposed to either continuous light (reproductive inhibition) or simulated natural
photoperiod (reproductive stimulation) from July to December. Monthly expression was analysed through qPCR,
demonstrating a strong actti@n of pituitary Eya3 under declining photoperiod. As this coincided with the onset of

secondary gametogenesis, these results suggest that Eya3 may play a stimulatory role in the photoneuroendocrine
cascade of Atlantic cod.

H+ATPASE INVOLVMENT IN REGULATION OF TWO AMAZON FISH SPECIES EXPOSED TO LOW PH IN
NATURALLY IGOOR AND HIGH DISSOLVED ORGANIC CARBON CONDITION
Duarte, R.M., and Val, A.L.

Symposiumion and AcidBase Regulation Type:Poster Order: P82
Contact:Rafael Mendonca DuarteE-mail: mduarte.rafa@gmail.com
National Institute for Research in Amazon, Ave Andre Araujo, 2936; Manaus, Ama2amls

Abstract: Amazon fish species from Rio Negro has been recognized to display specializations in branchial Na+

transport mechanisms to maintdieir ionic balance at naturally acidic ipoor waters. Our main aim was to
evaluate the branchial Na+ regulation in Nannostmous marginatus (Lebiasinidae) and Mesonauta insignis

87



(Cichlidae) acutely exposed to low pH in natural blackwater conditions. inaxginatus, an acidinsensitive Na+
uptake system was seen in gills, that were associated to increased&\irPdse activity, while diffusive Na+ losses
were significantly stimulated at pH 4.0. In contrast, M. insignis showed a strong control ofydarade+ losses;
however, inhibition of both Na+ uptake and A% Pase activity were observed under low pH exposure. Our data
confirm the presence of two basic mechanisms for Na+ regulation in a broader range of Amazon fish species.
Perhaps most interestjly, H+-ATPase activity seems to be directly involved in the mechanisms for Na+ uptake in
fish species inhabiting natural blackwater systems. (INPA; INCT ADAPTANPQ/FAPEAM; Ciéncia sem
Fronteiras)

PROTECTIVE EFFECTS OF DISSOLVED ORGANIC CAGROM{CREGULATION AND NITROGENOUS WASTE
EXCRETION IN DANIO RERIO EXPOSED TO LOW pWAVBRFT
Duarte, R.M., Smith, D.S., Val, A.L., Wood, C.M
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National Institute for Research in Amazon, Ave Andre Araujo, 2936; Manaus, Amamamls

Abstract: The effect of DOC on freshwater organisms under acidic conditions is controversial. Negative and

positive effects of DOC on survivorship,ogvth, ionregulation and nitrogenous waste excretion have been reported.
The extent of DOC effects depends on species, water composition and DOC source. We evaluated the role of two
sources of DOC (Rio Negro and Luther Marsh) on Na+ regulation agxtiton in zebrafish, acclimated to soft

water at neutral pH, and shderm (3h) exposed to either pH 7.0 or pH 4.0. The recovery to thacplienation

condition was also investigated. Both DOCs prevented the inhibition of Na+ uptake by low pH, withffester e

on passive Na+ losses. In addition, DOC attenuated ammonia excretion at acidic conditions, particularly during the
recovery period. Our data support the hypothesis that DOC helps fish to maintain Na+ balance and to thrive in acidic
ion-poor water(INPA; INCT ADAPTA T CNPQ/FAPEAM; Science Without Borders; McMaster University;

Wilfrid Laurier University)

MICRORNAS REGULATE SKELETAL MUSCLE PHENOTYPE AND GROWTH IN PACU
Duran, B.O.S., Ferreira, A.V., Garcia, G.J.F., Moraes, L.N., Mareco, E.A., SalofmA.S., Gutierrez de Paula, T.,
Carani, F.R., Santos, V.B., Carvalho, R.C., {Pali-Silva, M.
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UNESP, Department of Morphology, Botucatu, Sdo Pa&&ilazil

Abstract: The pacu (Piaractus mesopotamicus) is a brazilian fish with high economic interest for pisciculture. The
growth of skeletal muscle occurs by hyperplasia and hypertrophy, processes dependent on proliferation and
differentiation of satellite celldvlany studies show that miRNAs regulate expression of target mRNAs, and that
miR-1, miR-133a, miR133b, miR206 and miR499 participate of muscle development, by inhibition of HDAC4,

SRF, Pax7 and Sox6. The aim of our work was to evaluate the exprefssitRNAs and their target mMRNAS in

muscle of pacu. We studied three development stages (larvae, juvenile and adult). Our results showed that miRNAs
were differentially expressed between groups, and regulated the proliferation and differentiation tef ceits]li

and the specification of phenotype in muscle fibers. This work provided the first miRNAs expression profile related
to skeletal muscle in pacu and highlighted the important role of these molecules in muscle development.
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AEROBIC METABOLISM, WRB AND REPRODUCTION IN THE $HRERVOTHOBRANCHIUS FURZERI:
INFLUENCE OF AGING AND TEMPERATURE
Durollet M., A. Schouman, J. Lucas, C. Lefrancois

SymposiumGrowth and Metabolism Type:Oral Order: 24
Contact:Durollet Marie  Email: marie.durollet@unistr.fr
LIENSs laboratory, UMR 7266 (CNRS/ University of La Rochelle), 2 rue olympe de gouges, 17000 La Rochelle
France

Abstract: Nothobranchius furzeri is an annual fish with a rapid life cycle of about six months considered as a
relevant model to studyé impact of aging on the integrity of biological functions. The objective of our study was

to highlight changes in aerobic metabolism, growth and reproduction effort during juvenile, adult and senescent
stages in N. furzeri. Temperature is also knowmfluénce these functions through its action at the cellular level.
More specifically, a low temperature was demonstrated to slow down the mechanisms of senescence in N. furzeri.
The target functions were studied in N. furzeri acclimated at two temperatuaésng the life cycle, 26°C (optimal
breeding temperature) and 22°C. The lowest temperature induced a shift of optimal age for metabolism and

reproduction effort traduced by a soonest decrease in aerobic metabolic capacities, in eggs production and a
sowdown in growth.

INFLUENCE OF TEMPERATURE IN TREIMIED CHANGES OF NOTHOBRANCHIUS FURZERI HEART
Durollet M., Becquet V., Murillo L., Huet V., Houque A., Lefrangois C., and Imbert Auvray N.

SymposiumCardiovascular Function Type:Poster Order: P75
Contact:Durollet Marie  Email: marie.durollet@unir.fr
LIENSs laboratory, UMR 7266 (CNRS/University of La Rochelle), 2 rue olympe de Gouges, 17000 La Rochelle
France

Abstract: The objective of our study was to explore the role of temperature,eas/annmental regulator of the
agedependant changes in cardiac performances. Heart structure and functioning were studied in Nothobranchius
furzeri, an annual fish with a short lifespan of about six months, bred at 26°C (optimal breeding temperature) and
22°C. Experiments were carried out at different ages: 7, 18, 30 and 36 weeks. We studied 1) calcium cycle during
excitationcontraction coupling in freshly dissociates cells, 2) differential expression of genes involved in
hypertrophy, hyperplasia, aercbhetabolism and oxidative stress using functionalgRTR and finally 3) citrate
synthase activity as an index of mitochondrial oxidative capacity. Our results show an influence of temperature on
heart aging from a structural and functional point of view.

ACIBSENSING ION CHANNELS (ASICS) ARE INVOLVED IN EPITHELIAL SODIUM UPTAKE IN RAINBOW TROUT
Dymowska, A.K., Schultz A.G., Blair, S.D., Chamost, D., and Goss, G.G.

Symposiumilon and AcidBase Regulation Type:Oral Order:11
Contact:Agnieszka Dymowska Email: dymowska@ualberta.ca
Department of Biological Sciences, University of Alberta, Edmonton, Alberta, T6EZakada

Abstract: The current model for Na + uptake in rainbow trout gill proposes two mechanismsRNEotein

metabolon and/or epithelidla+ channel coupled to HATPase. However, while extensive evidence for NHE

mediated Na+ uptake has been gathered, there is no molecular evidence for existence of an epithelial Na+ channel.
We propose that in rainbow trout, asdnsing ion channels (ASjGnembers of the ENaC/DEG family, perform

this function. We cloned ASIC gene homologues from the gill and demonstrated their expression in mitochondrion
rich cells. Moreover, using immunohistochemistry, wdaalized ASIC protein to the MRCs rich in NKANe

also report that in adult rainbow trout, ASIC specific inhibitors decreased Na+ uptake indedesdent manner.
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Our findings suggest that ASIC channels play a role in Na+ uptake in freshwater rainbow trout, and therefore we
propose that they prade an alternative mechanism for Na+ uptake in freshwater.

THE ROLE OF AGIENSING ION CHANNELS (ASICS) IN EPITHELIAL SODIUM UPTAKE IN ADULT ZEBRAFISH
Dymowska, A.K., Schultz A.G., Boyle, D., and Goss, G.G.

Symposiumion and AcidBase Regulation Type:Poster Order: P83
Contact:Agnieszka Dymowska Email: dymowska@ualberta.ca
Department of Biological Sciences, University of Alberta, Edmonton, Alberta, T6EZ&Wada

Abstract: Recently, we have demonstrated that ASICs play a role in Na+ uptake indtesihainbow trout. We
investigated a potential involvement of this protein in Na+ transport in adult zebrafish, a commonly used model for
freshwater fish ionoregulation. Using FPICR we found that ASICs 1,2 and 4 transcripts are present in the gills.
Immunohistochemistry analysis with a&iSIC4 antibody showed that while ASIC4 did notlogalize with NKA,

it did colocalize with H+ATPase. This suggests that ASIC4 protein is expressed in HR type of mitochemchion
cells. Various pharmacological ASI@hibitors significantly reduced uptake of Na+ in adult zebrafish exposed to
hard water, but did not cause the same response in individuals exposed to soft water. Our results suggest that
zebrafish might employ different mechanisms for Na+ uptake at eliffermbient Na+ concentrations.

THE EFFECTS OF MATERNAL CAROTENOID CONSUMPTION ON DEVELOPMENT IN ZEBRAFISH
Eaton, L.E., Sloman, K.A., and Snellgrove, D.

SymposiumZebrafish ~ Type:Oral Order:2
Contact:Lewis Eaton E-mail: Lewis.Eaton@uws.ac.uk
University of the West of Scotland, Paisley Campus, School of Science, Paisley, PAIKRBE

Abstract: Zebrafish were fed diets of varying carotenoids for a 12 week period and subsequently bred. The embryos
were then analysed for carotenoid content via HPLC teradene whether embryonic carotenoid deposition differed
between maternal diet treatments. Carotenoids sequester oxygen and are believed to assist in continued aerobic
respiration during periods of hypoxia by providing an endogenous source of molecanoXyerefore, it was
hypothesised that differences in maternal carotenoid consumption may impact embryonic oxygen consumption
measured via respirometry. The effects of maternal carotenoid consumption on embryonic responses to an

environmental stressorypoxia, were also investigated as the negative effects of hypoxia exposure during
development are well documented.

INVESTIGATING THE EFFECTS OF ENVIRONMENTAL STRESSORS ON FISH WEHRARSIVEING NON
MEASURES
Edmonds, E.J., Sloman, K., Henriquez a@nad Snellgrove, D.

Symposium:Stress in FisiType:Oral Order:19
Contact:Elizabeth Edmonds Emalil: elizabeth.edmonds@uws.ac.uk
School of Science, High Street, Paisley, PA1 2BE

Abstract: There are a variety of methods used to measure the lev@lesd and assess the welfare of a wide range
of fish species. Although neinvasive measures of stress have been developed, the concentration of the stress
hormone cortisol present within blood plasma is still the most popular measure of stress isedtudyt, we
investigated how environmental stressors affected the welfare of ornamental fish using a rangewafsnan
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measures including behavioural responses. In particular, we also considered how the chemical composition of
epidermal mucus varigd response to changes in diet and different stressors. The usefulness of thesasioa
measures in determining fish welfare is discussed.

AGNATHAN FISH AND THE EVOLUTION OF IONIC REGULATORY PHYSIOLOGY
Edwards S.L.

Symposium®Plenary Type:Oral Order: 4
Contact:Susan Edwards Email: edwardssl@appstate.edu
Appalachian State University, Boone, NC 28&08A

Abstract: Modern extant agnathan fishes represent the evolutionary transition between invertebrates and vertebrate
organisms. The current foksgcord suggests that vertebrates originated in a marine environment, with some groups
of agnathan fishes invading freshwater approximately 420 million years ago. This hypothesis is supported in that all
vertebrates, with the exception of hagfishes, digplasma NaCl concentrations lower than that of seawater;
presumably the result of freshwater invasion. To date, we have shown that these organisms do possess the ability
regulate internal ionic and nitrogenous waste perturbations and that the exdrettoass ions and nitrogenous

waste coincides with an eqggulation of ion transport genes and proteins in epithelial tissues similar to those seen in
teleost fishes. The overarching aim of our research is that through the examination of ion regulativogambus

waste excretion in agnathans we may answer questions as to how and when key physiological mechanisms have
evolved.

PRERETINAL DEVELOPMENT OF A®MAL SYSTEM IN ATLANTIC HALIBUT
Eilertsen, M., Drivenes, @., Edvardsen, B.R., Lars O.beBbon, L.O.E. and Helvik, J.V.

SymposiumSensing the Environment Type:Oral Order:8
Contact:Jon Vidar Helvik Email: jon.helvik@bio.uib.no
Department of Biology, University of Bergen, P.Box. 7803020 BergerNorway

Abstract: Non-visual photorecejon is thought to be involved in a range of behavioural and physiological processes
in teleost fishes, such as synchronisation of circadian and circannual rhythms, but also regulation of skin
pigmentation, buoyancy in the water, hatching of eggs and faxesdoKnowledge of the teleost photoreceptive

system and the photopigments involved is far from complete. Especially, the function of the photoreceptive system
at early stages of development, the neuronal integration of the photoreceptor cells areddhdiffelrent

photopigments need to be elucidated. We have identified severalsuat photopigments in Atlantic halibut,
melanopsins, vertebrate ancient opsin and exorhodopsin. Expression studies of these genes shows an advanced
pattern of norvisual fhotoreceptor cells in several brain regions at the time of hatching, which emphasise the
importance of direct brain photoreception in fish.

CARDIAC OXYGEN LIMITATION DURING AN ACUTE TEMPERATURE CHALLENGE IN THE EUROPEAN PERCH
IMPLICATIONS OF THERMAILAATION AND AMBIENT HYPEROXIA
Ekstrom, A.B., B. Clark, T.D. Grans, A. Jutfelt, J. Sandblom, E.
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Contact:Andreas Ekstroniemail: andreas.ekstrom@bioenv.gu.se
University of Gothenburg, Medicinaregat&8, 41390 Gothenbuigweden
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Abstract: Cardiac failure due to inadequate myocardial luminal oxygenation has been proposed to set the upper
thermal tolerance limit in fish lacking coronary arteries. To test this idea, venous oxygen tension (PVO2) and
cardovascular variables were recorded during a critical thermal maximum (CTmax) challenge in 17 and 24°C field
acclimatized European perch (Perca fluviatilis). Although CTmax was 2.2°C higher in warm acclimatized perch,
cardiac output and heart rate declipeibr to CTmax at similar PVO2. This suggests a common critical PVO2
threshold was reached. Ambient hyperoxia (200%) in 17°C acclimatized fish increased PVO2 across temperatures
and elevated CTmax by 0.9°C whilst increasing cardiac output through arsmanesiroke volume. Yet, heart rate

still decreased before CTmax. We suggest that reduced myocardial luminal oxygen supply contribute to cardiac
contractility failure in vivo, but the observed bradycardia prior to CTmax is likely caused by temperatee per

rather than reduced oxygen availability.

RESPONSE OF FISH TO FRIPEZE
Enders, E.C., and Bergeron, N.E.
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Abstract: Throughout their lifetime, riverine fish face seasonal changes in the habitat conditions. Amongst these
changes, those associated with the fragzeeriod of cold region rivelae some of the most drastic ones. In
response to these harsh dynamic conditions, fish adopt a number of physiological and behavioural responses
mitigating some of the negative impacts associated to the ftgeperiod. However, despite these adaptive
mechanisms, this period is critical for the survival of fish and most likely plays an important limiting role in the
production of freshwater species of codanperate region. We discuss how fish inhabiting cold region rivers
respond to the changes in flavhabitat during the freezagp period and how human modifications of freegpe
conditions may impact the natural adaptation to fragzeFinally, the role of past and future technological
developments for the characterization of fluvial habitat andkitmgoof fish movement, growth, and survival during
winter are discussed.

HEMATOLOGY, BIOCHEMICAL PROFILE AND THYROID HORMONES OF FOUR SPECIES OF FRESHWATER STINC
Engracia de Moraes J.R.1,2, Brito F.M.1, Claudiano G.S.1, Yunis J.A.2,

SymposiumTropical Fish Type:Poster Order:P145
Contact:Jefferson Yunis Aguinagdemail: jefyunis@gmail.com
Via de Acesso Prof.Paulo Donato Castellane s/n 19884 Jaboticabal, SBrazil

Abstract: Potamotrygonidae is a family of freshwater stingray endemic athS&merica. We determined the
hematological and serum biochemistry parameters of Potamotrygon motoro and Potamotrygon falkneri from Parana
Basin and Potamotrygon orbignyi and Potamotrygon scobina from Amazon Basin. Blood was collected from 55
specimens olPotamotrygon sp., and these parameters were evaluated: red blood cell count, hematocrit percent,
hemoglobin concentration, leucocytes count, trombocytes count, total protein concentration, albumin, uric acid,
urea, creatinine, triglycerides, cholestetofjh density lipoprotein HDL, calcium, phosphorus, calcium/phosphorus
relationship, creatine kinase CK, gamglatamyl transpeptidase GGT, Aspartate transaminase AST, Alanine
transaminase ALT, globulin, albumin/globulin relationship, alkaline phosphatssoflium, chloride, potassium,
triiodothyronine T3, and thyroxine T4 hormones. The hematological indices were similar for all species, except for
heterophils levels in P. orbignyi and P. scobina that were higher. Calcium, phosphorus, calcium/phosphorus
relationship, sodium, potassium, chloride, AST, ALT, GGT, CK, albumin/globulin relationship, uric acid, creatinine,
urea, triglycerides, HDL, T3, T4 levels had no significant difference between the species. These results suggest that
there is low influencefdhabitat and feeding habits. AP, total protein, albumin, globulin, glucose, and total

cholesterol had significant differences between the studied species. These results support the theory that stingrays
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migrated from Atlantic Ocean, adapting to differeahditions throughout the time and placed themselves
geographically distant from each other.

LEVAMISOL AND DEXAMETHASONE IN CHRONIC INFLAMMATION BY FOREIN BODY IN PIARACTUS
MESOPOTAMICUS
Engracia Moraes, Julieta Ruas de 1,2, Thalita Regina Petrillaist&/o0 Claudiano da Silval, Jefferson Yunis
Aguinaga2, Flavio Ruas de Moraesl 1Department of Veterinary Pathology, School of Agrarian and Veterinary
Sciences, Sao Paulo State University (U
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Abstract: The aim of this study was to investigate the effect of parardeministration of dexamethasone and
levamisole phosphate on the kinetics of accumulation of macrophages and formation of giant cells in glass cover
slips implanted in subcutaneous tissue of pacu (Piaractusmesopotamicus) to simulate a stressfulgtimulus
immunosuppression and the possibility to compensate for it using an immunostimulant. 147 fish (CRD, N=7): NV =
not treated, CL = control, L25 = levamisole (25 mg / kg), L 50 = levamisole (50 mg / kg), D2 = dexamethasone (2
mg / kg), D2 + L25 = dexantigasone (2 mg / kg + levamisole 25 mg / kg), D2 + L50 = dexamethasone (2 mg / kg +
levamisole 50 mg / kg). implanted in animals with sterile glass cover slips at subcutaneous tissue and were
administered intranuscular drugs, according of each treatmefterAwo, seven and 15 days pdsiplantation

(DPI), fish were anesthetized for blood collection and to remove the glass cover slips. The blood was used for
hematological tests and the glass cover slips to assess the kinetics of accumulation of maaogtiageation of

giant cells. Observed reduction in the number of erythrocytes and hemoglobin associated with increase of mean
corpuscular volume, suggesting slight macrocytic anemia. Kinetic evaluation of cell accumulation on glass cover
slip, the highetsnumber of isolated macrophages occurred at seven days after implantation in all groups, associated
with increased formation of policariontes cells regardless of the number of cores. The dexamethasone (2.0 mg / kg)
inhibited the accumulation of macrophage the glass cover slip seven days after implantation. When the drugs

were associated, this effect disappeared. The levamisole phosphate at concentration of 25 mg / kg, administered
intramuscularly, has been shown acting on the hematological profitgtatdy. The combination of drugs did not
interfere significantly in erythrocyte and leukocyte number in any of the treatments.

PRODUCTION OM@PECIFIC TO BACTERIAL ANTIGENS OF PHOTOBACTERIUM DAMSELAE IN THE PREVENTIV
THERAPY OF RACHYCENTRON OANAXPERIMENTALLY INFECTED
Engracia Moraes, Julieta Ruas del,2, Silas Fernandes Etol, Gustavo Claudiano da Silval , Dayanne Carla
Fernandesl, Jefferson Yunis Aguinaga2, Thiago Fernandes Alves 2, Marina Tie Shimada 2, Rogério Salvador 3,
Flavio Ruas de Mores1 1Department of Veter
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Abstract: The use of IgY polyclonal antibodies presents a promising alternative to serum therapy and prophylaxis of
microbial infections in humans, mammals and fish. Therefore, the aim of this study was the production and
evaluation of inmunoglobulin Y specified to Photobacterium Damselae in serum therapy of Rachycentron canadum.
The study was divided into two experimental phases. In the first one, 10 laying hens Isa Brown (eight weeks of age)
were inoculated intramuscularly with the bex@l antigen of Photobacterium damselae. Hens received doses booster
each 15 days during 105 days. Serum samples and eggs were collected five days prior the booster doses. The
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production and IgY antibody avidity were evaluated each 15 days by ELISAp&hHicity was tested by Western
Blot. The results showed an increase of titles and avidity of the antibodies in the serum and yolk on day 90. After
obtaining the results of the first phase, antibodies were purified from the yolk at day 90. In the besendvp

tested the potential of these antibodies in the prophylaxis and therapy of Rachycentron canadum experimentally
infected with Photobacterium Damselae. The results collaborate for a new perspective in the prophylaxis and
treatment of bacterial inféons in fish, replacing the use of antibiotics in water and consequently increasing the
microbial resistance.

OCEAN ACIDIFICATION STIMULATES RESPIRATORY PLASTICITY IN THE ESTUARINE RED DRUM
Esbaugh, A.J. and Nordi, W.
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Abstract: Anthropogenic CO2 release is causing unprecedented changes in the cadzomate system. The

estimated environmental changes are likely too rapid for many species to adapt through evolutionary processes;
however, adaptive capacity of organisms may be enhanced by phenotypic plasticity. Ocean acidification causes an
acidbasedisturbance in fish with many downstream implications and previous work has provided theoretical

evidence that respiratory plasticity could counteract these disturbances. The current study examined the effects of
ocean acidification on red blood cell madid CO2 excretion and branchial CO2 permeability in the red drum- Real

time PCR revealed significantly increased carbonic anhydrase and anion exchange expression in red blood cells after
24 h. Branchial diffusion distance was significantly reduced afteta¥/4 of exposure, while the NH3/CO2 channels

RhAG and RhCG1 expression doubled after 72 h. These results provide evidence that respiratory plasticity may help
offset effects of ocean acidification on atidse balance. Potential osmoregulatory t@ffiewill also be discussed.

ISOLATION OF A CY-PIKE MRNA FROM ELASMOBRANCH INTERRENAL TISSUE: THE KEY TO 1ALPHA
HYDROXYCORTICOSTERONE SYNTHESIS?
Evans, A.N.
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Abstract: While the steroid hormone lalphgdroxycorticosterone (lalpkg) is thought to play a key role in
elasmobranch physiologgnzymes involved in the final steps of 1alghaynthesis have not been described. We
hypothesize that the putative elasmobranch cypllb enzyme exhibits both ahketalphehydroxylase activity,

similar to the dual activity of mammalian CYP11B2. Weé@olated a complete cyplike mRNA and >2000 bp

of promoter sequence from Atlantic stingray interrenal tissue, and are currently examining the activity of the
encoded protein using heterologous expression. This mRNA is only expressed in the intardeBRAST

analyses reveal moderate identity£&5%) to only cyplla and cypllb genes. Phylogenetic analysis suggests that
the stingray protein is more closely related to mammalian CYP11B1 and CYP11B2 than teleost cypl1b enzymes,
which are more similar toyplla. Characterizing the activity and regulation of this potentially novel enzyme is
critical for examining the synthesis and physiological actions of 1dpha
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ACTIVITIES OF CENTRAL ANTIOXIDANTS SUPEROXIDE DISMUTASE AND CATALASE, BUT NOT GLUTATHIONI
DEPENDENT ANTIOXIDANTS, ARE GENERALLY HIGHHROBIDEEDTHAN WHBIEDODED ANTARCTIC
NOTOTHENIOID FISHES
Evans, E.R., Kuhn, D.E., and Crockett, E.L.
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Abstract: The Channichthyidae are largely Antarctic fishes, all of which lack hemoglobin. Loss of hemoglobin is
associated with reduced oxidative damage to protéies.hypothesized that whitdlooded species do not require
the more robust activities of antioxidants found inbémbded species. Rdaooded species (Notothenia coriiceps,
Gobionotothen gibberifrons) have higher total antioxidant capacities and ernzgctatities of superoxide

dismutase (SOD) and catalase (CAT) in heart, skeletal muscle, and liver thaiblvbited species
(Chaenocephalus aceratus, Chionodraco rastrospinosus). Howeveihlabited Champsocephalus gunnari has
comparable, if not higdr, activities of SOD in liver and skeletal muscle compared wittbleaded fishes. While

in most cases there are no significant differences among species in activities of glu@dipengent enzymes,
white-blooded C. gunnari has highest activitieghiftathione peroxidase 1 in both muscles. Since C. gunnari is the
least derived of the whitBlooded species measured, this indicates a role for phylogeny in trends among antioxidant
capacities. Supported by NSF ANT 1043576.

MORPHOMETRY OF THE MICRDMID ALKALINE PHOSPHATASE ANALYSIS OF THE INTESTINE OF HEMISORUBIM
PLATYRHYNCHOS
Faccioli, C.K., Chedid, R.A., Mori, R.H., Amaral, A.C., Francesekicentini, I.B. and Vicentini, C.A.

SymposiumTropical FishType:Poster Order:P148
Contact:Claudemi Kuhn Faccioli Email: claudemirkf@fc.unesp.br
Department of Biological Sciences, Faculty of Sciences, Sdo Paulo State UnieiSEBEP, 1401 Luiz Edmundo
Carrijo Coube Ave., Bauru, SP 170380 Brazil

Abstract: This study measured the microvilli $ace area (MvSA=HD+" R2, Hheight, Ddiameter, Rradius of

microvilli) and analyzed the alkaline phosphatase in the intestine of carnivorous freshwater Hemisorubim
platyrhynchos using transmission electron microscopy. This specie presents a short intestine and tHeamgcrovil

the key to increase the intestinal surface area, boosting absorption and forming a barrier against pathogens. MvSA
was 0,275m2 in anterior intestine and 0,2282 in posterior intestine, thus microvilli surface area is 23% bigger in

the anterior tha in posterior intestine. Alkaline phosphatase was present in microvilli throughout the intestine, but

in the anterior intestine its activity was more intense. Alkaline phosphatase is found in cell membranes where active
transport occurs and it acts in digion and emulsification of food into chyme. In conclusion, the intensity of

alkaline phosphatase and the MvSA indicated that the anterior intestine represents the site where occurs great
absorption in H. platyrhynchos.

CROSSINGVER THE LIMITS OF SER$ES: THE IMPACT OF OCEAN WARMING AND ACIDIFICATION ON A BONY
ARMOURED, POOR SWIMMER FISH
Faleiro, F., Santos, C., Aurélio, M.L., Baptista, M., Pimentel, M., Calado, R., Repolho, T., Rosa, R.

SymposiumEnvironmental Changgype:Oral Order:5
Contact:Rui Rosa Email: rrosa@fc.ul.pt
Laboratorio Maritimo da Guia, Faculdade de Ciencias da Universidade de Lisbdissa. Senhora do Cabo, 939,
2750374 Cascaifortugal
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Abstract: Seahorses already face too many challenges in the wild, including haitad aftton and

overexploitation. The question that arises is how will these already severely threatened fish endure additional stress
from rapid climate change? Unlike most fishes, the poor swimming skills of seahorses, along with the ecological and
biological constraints of their peculiar life style, playgreat weight on their physiological ability to face climate

changes. In the present study, we evaluate, for the first time, the effects of ocean warming (+4 °C) and acidification
( eep HO.5¥Fon the metabolism and behaviour patterns of adult temperatases Hippocampus guttulatus. Adult
seahorses showed to be relatively well prepared to face the future changes in ocean temperature, but not the
combined effect of warming and acidification. Seahorse metabolism increased normally with warming (Q10 values
around 2), and behaviour and feeding were not affected. However, under hypercapnia (or the combined effect of
warming and acidification), seahorses showed signs of metabolic depression, evidenced by a decline in oxygen
consumption and ventilation ratesetling intake, and activity levels. The attractive appearance and peculiar

ecology of seahorses make them important flagship species for conservation actions and, thus, ideal species to draw
attention to climate change issues.

PHYSIOLOGICAL AND BEHAVIBRESPONSES TO MULTIPLE ENVIRONMENTAL STRESSORS IN THE ENDANGEREL
DELTA SMELT
Fangue, N.A., Komoroske, L., Hassenbein, M, Connon, R.E.

SymposiumEnvironmental Changgype:Oral Order:3
Contact:Nann Fangue Email: nafangue @ucdavis.edu
UC Davis, Wildlife, Fish, and Conservation Biology Department, One Shields, Ave, 1088 Academic Surge, Davis,
CA 95616USA

Abstract: The delta smelt (Hypomesus transpacificus) is an endemic fish in the Sacr8aantoaquin Delta

(SSJD) and is an important ecologicaligador species. Delta smelt have rapidly declined in the past 30 years due to
a variety of physiological and ecological stressors, and further impacts from climate change in the region are likely.
We exposed delta smelt to ecologicalyevant combinatios of temperature, salinity, and turbidity to assess

variation in whole organism tolerances, feeding performance, and sublethal stress thresholds across delta smelt life
stages, and linked these data to molecular mechanisms using functional gene exprefision These data

highlight how physiological and behavioral studies that consider potentially interacting stressors are not only
mechanistically revealing, but also inform ongoing modeling efforts to forecast the distribution and abundance of
suitabk habitat for endangered delta smelt under projected climate change scenarios in the SSJD.

THE ROLE OF THE CORTISOL STRESS AXIS IN REGULATING GONADAL FUNCTION
Faught, E, and Vijayan, M.M.

Symposium:Stress in FisiType:Poster Order:P119
Contact:Erin Faught Email: Ifaught@ucalgary.ca
University of Calgary, 2500 University Drive NW, Biological Sciences, Calgary, Alberta, T2NXlEN4da

Abstract: While it is known that stress reduces reproductive capability in teleosts, the mechanism linking
corticoseroid stress axis activation to gonadal dysfunction is not well understood. Hypothalimitasy-interrenal

(HPI) axis activation and the attendant rise in stess®ciated neuroendocrine hormones, including
adrenocorticotropic hormone (ACTH) may leadaltered reproductive capacity. Indeed, recent studies have shown

a high abundance of melanocortin 2 receptor (MC2R) transcripts in the gonads, as well as the ability of ACTH to
suppress gonadotropinduced estradiol secretion in zebrafish (Danio resi@rian follicles. Therefore, using

zebrafish as a model, we tested the hypothesis that ACTH has a direct effect on testicular steroidogenesis. Testes
were exposed to either ACTH;t8omocAMP, or human chorionic gonadotropin for 3h and the cortisol ptamuc
capacity ascertained. Results indicate that zebrafish testes synthesize cortisol in response to A@dmr 8
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cAMP stimulation. This study highlights an exadrenal role for ACTH in regulating cortisol levels during stress in
fish.

MATERNAL SEBS AFFECTS CORTISOL DYNAMICS IN ZEBRAFISH
Faught, E., Best, C., and Vijayan, M.M.

SymposiumsStress in FisiType:Oral Order: 17
Contact;Erin Faught Email: Ifaught@ucalgary.ca
University of Calgary, Biological Sciences, 2500 University Drive NW, Gglddberta. T2N1N4Canada

Abstract: Maternally deposited cortisol is critical for early embryo development in zebrafish (Danio rerio).

However, it is not yet known whether maternal stress translates to elevated embryo cortisol levels. We hypothesized
thatmaternal stress results in reduced breeding success and higher embryo cortisol content. Stressor exposure
consisted of a-#Blay fasting, after which the fish were fed and bred for 10 days. Cortisol content was higher in the
fasted mothers compared to tleel fcontrols. There were no differences in cortisol levels in either ovarian tissue or

in total embryos from each group. However, there was a clear temporal difference in the embryo cortisol content;
the fasted group had higher levels towards the end dftlebreeding period. Embryo yield was also higher in the
fasted group. Altogether, our results suggest that fasting increases fecundity in zebrafish, and provide insight into
how maternal stress can affect embryo cortisol content in an asynchronoies breed

SEASONAL VARIATIONS OF APOPTOSIS AND AUTOPHAGY IN THE LIVER OF THE GILTHEAD SEA BREAM
Feidantsis, K., Antonopoulou, A., and Michaelidis, B.

SymposiumStress in FisiType:Poster Order:P120
Contact:Konstantinos Feidantsis Email: kostas.feidanis@gmail.com
Laboratory of Animal Physiology, Department of Biology, Aristotle University of Thessaloniki, 54124,
ThessalonikiGreece

Abstract:. Tolerance to a changing climate regime and persistence in the natural environment depends on the
limited capaity to acclimate to temperature shifts. In the present study we tried to identify the thermal limits by
investigating the apoptotic and autophagic pathway in the liver of Sparus aurata, dufregookacclimatization

in the field. Thermal and oxidagvimpacts on cellular stress capacities were assessed by studying the levels of the
apoptotic pathway proteins of the Btfamily (Bcl2, Bax and Bad), the levels of ubiquitin conjugates, as well as
some autophagy indicatproteins i.e. LC3B II/LC3B | o and SQSTM1/p62. The indicators of apoptosis

exhibited higher levels mostly at increasing environmental temperatures during spring, while further temperature
increase during summer did not result to additional increase (eurythermic status). Addjttbeaiigher LC3B

[I/LC3B | ratio and the decreased levels of SQSTM1/p62 during this period of increasing ambient temperature,
indicated the autophagosomes activation.

EFFECTS OF OCEAN WARMING AND ACIDIFICATION ON THE EARLY DEVELOPMENT OFSAIN ANTARCTIC F
GYMNODRACO ACUTICEPS
Flynn, E.E., and Todgham, A.E.

SymposiumClimate Change Type:Poster Order: P20

Contact:Erin Flynn Email: eflynn@mail.sfsu.edu
414 Lake st apt 1, San Francisco, CA 94UBA
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Abstract: Predicting the response of marine fistotean climate change has important implications for fisheries and
conservation, and recent work has suggested that early life stages of fishes may be the most vulnerable. To date very
little research has focused on exposure during embryogenesis, paltiaiith the concurrent changes in

temperature and pH predicted by the end of the century. The protracted embryogenesis (~11 months) of the

Antarctic dragonfish, Gymnodraco acuticeps, provides the opportunity to examine the impacts of potential

synergistt stressors on embryo physiology over a fine time scale. Using an integrative, experimental approach, our
research examined the impacts of Aednre warming (+ 2°C) and ocean acidification (650 and 1000 ppm CO2) on
metabolic processes during gastrulatiorarly segmentation. Increased temperature had a greater overall impact on
survival and respiration than changes in CO2 levels, suggesting that temperature may be the immediate driver of
change at the organismal level.

ORIGIN AND DEVELOPMENT OF ORENDINERGIC NEURONS INNERVATING THE PITUITARY IN ZEBRAFISH
Fontaine, R., Yamamoto, K., Affaticati, P., Bureau, C., Colin, I., Dufour, S., Vernier, P. and Pasqualini, C.

SymposiumZebrafish ~ Type:Oral Order:3
Contact:Romain Fontaineemail: fontaine @imaf.cnrsgif.fr
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Abstract: In many teleosts, the stimulatory control of the gonadotrope axis by GnRH is opposed by an inhibitory
control by dopamine (DA). To get a deeper knowledge about the DAmgumeolved in this control, and which

have been poorly studied, we used zebrafish. We first localized, by retrograde tracing experiments, the DA cell
bodies involved in this control in the most antgemtral part of the preoptic area, and we called thesoptice

hypophyseal DA neurons (POHDA). We then characterized their tyrosine hydroxylase (th) gene expression, and
show that they all express thl, and some of themxpoess th2. The development of POHDA neurons was then

studied, firstly examining theckedule of TH expression and their axonal arrival in the pituitary, secondly

examining the expression patterns of several developmental genes. This study provides some new insights about the
development of the DA system exerting an inhibitory action omgdmadotropin secretion.

SEASONAL MIGRATION OF PACIFIC HAGFISH OFF THE CENTRAL CALIFORNIA COAST
Fox, D. A., Stephens B. T., Nakamura, R.

SymposiumHagfishes Type:Oral Order:2
Contact:Dewayne Fox Email: dfox@desu.edu
Delaware State University, Dagment of Agriculture and Natural Resources, 1200 N. DuPont Highway, Dover,
DE, 19901USA

Abstract: Pacific Hagfish (Eptatretus stouti) support lucrative fisheries throughout much of their range and have
been extensively studied although our understandintheir life history and ecology is rather limited. Through a

two year independent sampling program off the central California coast, we examined seasonal distribution and
reproductive status of Pacific Hagfish in areas that had not been harvestedllasted 9,807 individuals at depths
between 64650m and noted significant differences in hagfish distribution by sex and season. Although both sexes
could be found throughout our study area, mature females were more common in deeper waters (>91m) while
mature males dominated inshore collections-. Pacific Hagfish make directed inshore migrations during the
winter/spring presumably for reproductive purposes before females move offshore in the late spring. As traditional
fisheries decline, additional hasters may look to enter the Pacific Hagfish fishery thus underscoring the need to
collect baseline data to better inform management practices.
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SPERMATOGONIAL STEM CELL PHYSIOLOGY AND TRANSPLANTATION IN FISH
Franca L.R., Costa, G.M.J., Lacerda S.M.S.N.

SymposiumReproductive Physiology Type:Oral Order:8
Contact:Luiz de Franca Email: Irfranca@icb.ufmg.br
Federal University of Minas Gerais, Belo Horizonte, Bzl

Abstract: Spermatogonial stem cells (SSCs) are crucial for the establishment anrtedmaace of spermatogenesis in
eukaryotes. In fish, some highly conserved vertebrate molecular markers (e.g. Gfral and Pou5f1/Oct4) are now
available, representing important candidates for studies evaluating the regulation of SSCs and even functional
investigations using SSCs transplantation. A technique already used to demonstrate that, different from mammals,
fish germ stem cells (spermatogonia/oogonia) present high sexual plasticity that is determined by the somatic
microenvironment, which is also veimportant for the preferential location and regulation of SSCs. Aderny in

vitro culture system for SSCs is now established for some fish species, allowing the development of strategies to
investigate key regulatory and functional aspects of germiére sells (e.g. selfenewal and/or differentiation) or

to amplify SSCs of rare, endangered, or commercially valuable species. This system also represents an important
tool for transgenesis and the development of new biotechnologies in fish production.

INTRODUCTION TO FISH REPRODUCTIVE PHYSIOLOGY AND BIOTECHNOLOGY SYMPOSIUM
Franca, L. and B. Levaxsivan
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Utrecht UniversityNetherlands

Abstract: Reproduction is among the major life processes that along with growth and metabolism, excretion, or
immunity determine the physiology of fish. Hence, research into reproductive physiology is of great relevance not
only for basic biology but also has impamt implications for applied research fields, in which biotechnological
approaches in the context of finfish aquaculture ordoieservation play increasingly important roles. This
symposium will focus on advances in our understanding of the functioniheg ofiain regulatory system controlling
reproductive processes, the brgituitary-gonadal axis, at the cellular and molecular level. This includes external
factors such as photoperiod, nutrition, or endocrine disruptors and toxicants, but also endagsmsusuch as
hormones and growth factors. Moreover, advances in sex determination and sex differentiation will fit into this
symposium. Particularly in relation to the gonads, this symposium will encompass the fine regulation and
interactions among gerand somatic cells, as well as the physiology/biology of germ stem cells and their
microenvironment (niche). Finally, this symposium will include recent fish reproductive biotechnologies involving
germ cells (xeno)transplantation as a tool to investigateetogenesis, to preserve the germplasm of endangered
species, to produce commercially valuable fish species using surrogated recipients, or to facilitate the generation of
transgenic fish.

THE EFFECT OF TRIPLOIDY ON THE NEUROENDOCRINE RESPESNIBEATDANRE SALMON
Fraser, T., Vindas, M. A,, Fjelldal, P.G., Winberg, S., Thornquist, P., Overli, O., Hansen, T., and Mayer, I.

Symposium:Stress in FisiType:Poster Order:P121
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Norwegian University of Life Sciences, Ullevalsveien 72, 0033, Qislovay

Abstract: Sterile triploid salmon demonstrate differences in social behavior compared to diploid counterparts. Here

we investigated serotonergic and dopaminergic activity, two nedomeine variables related to social behavior and
coping styles in vertebrates. The telencephalon and brain stem of unstressed and stressed (30 min confinement)
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diploid (control) and triploid salmon were analysed for serotonin, dopamine, and their niesalddi ploidy effect

was found in serotonergic or dopaminergic activity in unstressed fish. Stressed induced increased serotonergic
acitivity in both brain regions, with triploids having a potentiated telencephallic response compared to diploids.
Dopaminegic activity also increased following stress in the telencephalon of diploids, but not triploids. Based on
the literature, the neuroendocrine profile of triploids is suggestive of greater behavioural inhibition following stress
in comparison to diploids.

THE IMPORTANCE OF SPATIAL SCALES TO ANALYSIS OF FISH DIVERSITY IN AMAZONIAN FLOODPLAIN LAKES
IMPLICATIONS FOR CONSERVATION
Freitas, C.E.C., Siqueir&ouza, F.K., Florentino, A.C. and Hurd, L.E.
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Contact Carlos EC Freitak-mail: cefreitas@ufam.edu.br
Department of Fisheries Sciences. University Federal do Amazonas. Av. General Rodrigo Otavio, 3000. Manaus,
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Abstract: The Amazon Basin has the highest fish species diversityyofeagion in the world and we asked whether
species diversity in this region is more a function of witlake species richness (i.&ldiversity), or differences

among lakesf( diversity). We collected fish in 10 floodplain lakes along the Solim8es Riwwgded evenly

between two lake types: those on islands in the river channel (island lakes), and those on the margins of the river
(coastal lakes) during 2006. We partitioned fish diversity into three spatial ddalegithin each lakebl= among
lakesof the same type (coastal or island); #d= between the two types of lakes, and compared their relative
contributions to regionabj diversity.b1 + b2 contributed as much or moredaliversity than didl Although

many of the 116 fish species westeared between lake types (S = 72), 32 species were found exclusively in coastal
lakes and 12 species were found exclusively in island lakes. We suggest that it will be necessary to set areas larg

HAGFISH SLIME
Fudge, D.S.
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Dept of Integrative Biology, University of Guelph, Guelph, ON N2®1 Canada

Abstract: Hagfishes are renowned for their ability to produce seemingly impossible volumes of fibrous slime, which
functions as an effective deterrent against piscine predators. Here | will present answers to several questions about
hagfish slime including: How do hagfishes make so much slime? Where is the slime made and by which cells? How
is the slime deployed int@awater and how does it set up so quickly? What regulates unraveling of the fibrous
component of the slime in seawater? What regulates the swelling and rupture of the numerous mucin vesicles that
are released from the slime glands? Lastly, | will discaseg the specialized thread cells, which produce the silk

like fibres that permeate the slime and give it such unusual properties, are produced and organized within the
cytoplasm of these cells.

INSULINLIKE GROWTH FACTOR 1 AS A POTENTIAL INDICATOROFORIBMEFICIENCIES IN THE YELLOWTAIL
FISH
Fukada, H., Takahashi, N., Hosomi, N., Morioka, K.,and Masumoto, T.

Symposium#Fish Culture Type:Poster Order: P8
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Abstract:We believed that insulitike growth factor 1 (Igf1) may be a useful indicator for amino acid deficiencies

in the yellowtail, Seriola quinqueradiata. To evaluate Igfl as marker for amino aciédefsi, low fishmeal diets

were made with 2 different fish meals. After 10 days of receiving each diet, fish were injected intramuscularly with
several amino acid solutions, and igf1 mRNA expressions in their dorsal muscle were measured. We observed that
igf1 mRNA expression increased when proline was injected in fish fed one diet and alanine and glutamine were
injected in fish fed the other diet. Several diets supplemented with amino acids that were lacking in the basal 2 diets
were prepared for 2 feeditigals. In 2 feeding trials, fish fed diets supplemented with those amino acids showed a

higher growth performance than those fed the basal diets, suggesting that Igfl is a useful indicator for amino acid
deficiencies.

IDENTIFICATION OF GENE PATHWMIBVED IN DIFFERENTIAL GROWTH OF HYBRID STRIPED BASS USING
TRANSCRIPTOMICS
Fuller, S.A., and Beck, B.H.
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Abstract: Growth performance is the trait of primary importance to most hybrid striped bass producers, and
improving growth is their number one goal. Recent genome projects fzaelarge amounts of expressed

sequence data available for numerous species of aquaculture importance, including striped bass. Utilizing genomic
information is critical for identifying putative genes and cellular/molecular mechanisms which controitshe tra

targeted in selection programs. In this study, we reared hybrid striped bass fingerlings from 47 families in replicate
outdoor ponds and estimated parental effects and heritability of two grelatkd traits to determine the genetic

basis for seleote improvement, and performed RNAseq on superior and inferior performing representatives to
identify global expression differences. The top five differentially expressed genes between fast and slow growers are
involved in the sterol synthesis pathway,ukge myoglobin, and calciumelated genes, all of which could play a

role in muscle development. More detailed results will be discussed.

POTASSIUM EXCRETION VIA ROMKA POTASSIUM CHANNEL EXPRESSED IN THE GILL IONOCYTES OF MOZAME
TILAPIA
Furukawa, F, Watanabe, S., Hiroi, J., Kaneko, T.
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Taipei 11529Taiwan

Abstract: Body fluid K+ homeostasis is important for survival of the animals. Thus, the mechanisms of K+
regulation are extensively studied in mammalian kidneys. However, this topic has been overlooked pasindecade
the field of fish biology, where Na+, €land aciebase regulation gathered predominant attention. Recently we
investigated the possible K+ excretory pathway in seaveatelimated Mozambique tilapia, and found that K+ was
excreted via gill ionocy®e Also, we found that branchial mMRNA expression of ROMKa, a homolog of human renal
outer medullary K+ channel, was stimulated in response teKigstress. ROMKa was expressed at the apical
membrane of the ionocytes, and its central role in branchia@xX€retion was suggested. Furthermore, exposing
freshwateracclimated tilapia to higik+ stress also resulted in ROMKa stimulation in the gill ionocytes. Finally,
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ROMKa were localized to several ionocytes found in seawater or fresh water ([Typand 1V) by triple-color
immunofluorescence staining.

A METHOD FOR EPISADKE MEMORY TESTING IN ZEBRAFISH
Gallup, J., Lucas, K., Myggland, A., May, Z., Powell, R., Digweed, S., Schalomon, M., and Hamilton, T.J.
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Abstract: Episodic memory in humans is often defined as memory of autobiographical events associated with what,
where, andvhich occasion the memory occurred. Since conscious recall of previous events is quite difficult to test
in other ani mad sketdbememoofy bdbapiesbeiean devel oped for mic
type of memory remains uninvestigaiedzebrafish (Danio rerio) even though they are becoming a popular model
organism. To investigate the episotlie@ memory capabilities of zebrafish we used a validated mammalian
paradigm. When zebrafish were presented with a familiar object in a facahi#ext, and subsequently presented

with the same object but in a novel location within the same context, they spend more time in the novel quadrant
exploring the object. This evidence suggests that zebrafish display efikeditemory as they remembehat

object they saw, where they saw the object, and on which occasion (specific context) it was presented.

MECHANISMS OF RESILIENCE TO ENVIRONMENTAL SALINITY IN KILLIFISH SPECIES
Galvez, F.
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Gontact: Fernando GalveEmail: galvezf@lsu.edu
Louisiana State University, Department of Biological Sciences, 216 Life Sciences Building, Baton Rouge,
Louisiana, 70808JSA

Abstract: Salinity is arguably one of the most important barriers restrictindigtigbution of aquatic animals in the
environment. Some species can change their phenotype to compensate for broad changes in environmental salinity,
whereas other species have narrow salinity tolerance ranges. This presentation will describe togipalysiol

responses and the genomic underpinnings of osmotic stress in natural populations of fish from the genus Fundulus.
Utilizing a comparative and integrative approach, the mechanisms of acclimation to hypoosmotic and hyperosmotic
challenges will be expted, describing differences in the compensatory responses to osmotic challenge between
closely related fish taxa. The presentation will conclude with recent research investigating the role of polyamines in
epithelial remodeling during osmotic stress, naatgbms of paracellular ion regulation ion transporting epithelia,

and work to develop in vitro models to study ion transport in the gill epithelium of Fundulus species.

CARDIORESPIRATORY FUNCTION AND RED MUSCLE PERFORMANCE IN ARCTIC CHARRI@N ATLANTIC S
ELEVATED TEMPERATURES
Gamperl, A.K, Syme, D.A., Penney C.M., and Nash, G.W.
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Contact:A. Kurt Gamperl Email: kgamperl@mun.ca
Dept. of Ocean Sciences, Memorial University of Newfoundland, O Marind&iball, St. John's NL. A1C 5S7
Canada
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Abstract: Climate change is expected to impact the growth, survival, and distribution of Arctic charr (Salvelinus
alpinus), and result in competition with Atlantic salmon (Salmo salar) as this latter species mthweardoGiven

the importance of metabolic capacity, cardiac function and swimming performance to fish thermal biology and
ecology we: 1) monitored cardiorespiratory parameters as adults of both species were exposed tb a 20C h
temperature increase untildir critical thermal maximum (CTMax); 2) examined the influence of acute increases in
temperature on cardiac mitochondrial function; and 3) measured cardiac and red muscle contractile performance and
efficiency when exposed to a range of temperatures aftdimation to 6 and 150C. Collectively, these data provide
several mechanistic (physiological) explanations for why Atlantic salmon will outcompete charr in a warming

world, and further our understanding of how temperature affects muscle functiomigsspi¢h different thermal

niches.

CARDIAC MYOGLOBIN DEFICIT HAS EVOLVED REPEATEDLY IN FISH
Garcia de la Serrana, D., Macqueen J.D and Johnston, I.A.
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Abstract: Myoglobin (Mb) is the classic vertebrate oxygainding protein expressed in aerobic striatedmuscles. It
functions principallyin oxygen delivery and provides muscle with its characteristic redcolour. Certain members of
Channichthyidae are the only fish widely believed to lack cardiac Mbexpression, a trait that is often linked to the
atypical <circumst anicradiation.Herd, We ssrveyed the tdlepsd phylogemyt, reveairtg that
cardiac Mb deficit associated with pale heart colour has evolved repeatedly in diverse ecophysiological settings. We
demonstrate that cardiac Mb deficit results from total pseudogemizatihe stickleback Gasterosteus aculeatus

and by massive reduction in mRNA level in two distant tropical species that retain a Mb protein subject to purifying
selection. Our results suggest that near absence or lossa$dtted oxygen delivery inte&rt muscle is a

common facet of teleost biodiversity, even affecting lineages with notable oxygen demands. Mb deficit may impact
how certain fish are able to deal with increased tissue oxygen demands arising during climate change.

SEXY MALES IN MUDDAT®R? PHENOTYPIC DIVERGENCE IN AN AFRICAN CICHLID
Gary, S.M., and Chapman, L.J.
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Abstract: In response to humanduced rapid environmental change (HIREC), species can shift their distribution,
suffer extinction, or persist via adaptive change. Examples of the lattbedannd among freshwater fishes, the

most threatened vertebrates globally, showing populdgieel plastic and genetic adaptations to huimaluced
environmental extremes, such as low dissolved oxygen and high turbidity. Here, we investigate th@ighenoty
response of a widspread African cichlid, Pseudocrenilabrus multicolor, to turbidigyglobally pervasive

environmental stressor. We used a combination of field surveys to capture natural phenotypic variation associated
with development in complexlynamic environments, and lab rearing studies to tease apart the effect of turbidity on
phenotype. We found that high turbidity can induce color pattern and behavioral changes in addition to
morphological change in sensory structures such as eyes antbbpsi®f the brain. Such adaptations should allow
individuals to cope with altered environmental conditions.
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INTERACTIONS OF CORTISOL WITH NITRIC OXIDE SYNTHESIS IN RAINBOW TROUT
Gerber, L., Jensen, F.B., and Madsen, S.S.
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Abstract: Fishes differ in their ability to cope with environmental stress. Nitric Oxide (NO) and corésbbtr
physiological messenger molecules involved in stress response. We hypothesized that cortisol impacts on NO
synthesis. The effects of cortisol injection on the expression of NO synthase (NOS) isoforms were investigated in
gill, kidney, intestine anteart of freshwater (FW) and seawater (SW) acclimated rainbow trout, using QPCR.
Cortisol induced a significant eyggulation of NNOS expression in kidney of FW fish, whereas cortisol induced a
downregulation of NNOS in kidney of SW fish and gill of FVgHi Cortisol injection also induced significant
downregulation of INOS expression in kidney of SW fish. Corresponding changes in NO metabolites were
measured by reductive chemiluminescence. The data highlight differential effects of cortisol on NOSoexpres

FW and SW trout and a tissdependent regulation. The results suggest crosstalk between NO synthesis and
cortisol elevation in fish.

FISH FARMS AS A HABITAT FOR WILD FISH: HOW ARE ADULT ATLANTIC MACKEREL AND JUVENILE SAITHE
AFFECTED?
Ghanawi, J, Telfer, T., McAdam, B.

Symposium¥Fish HabitatsType:Poster Order:P106
Contact:Joly Ghanawi  Email: jg57 @stir.ac.uk
University of Stirling, Stirling, FK9 4LAUK

Abstract: Artificial structures such as sea cage fish farms can aggregate wild fisbxgess feed providing a novel
source of food and possibly changing behaviour and physiology. We sampled migrating fish (Atlantic mackerel
(Scomber scombrus)) and resident fish (juvenile saithe (Pollachius virens)) near and away from cages in a Scottish
sealoch to compare for differences in bioenergetic condition, stomach content, and fatty acid composition. Fish
collected near cages exhibited higher condition, with quarter of stomachs collected near cages containing feed
pellets. Fatty acid profiles dfoth species indicated differences between fish aggregating near and away from cages
(elevated levels of linoleic acid and decreased or3égaegab ratios) with a stronger effect in the resident saithe
compared with transient mackerel. Results indicaegba cages act as artificial habitats for wild fish as they forage
on commercial fish feed with consequences on physiology of both migrating and resident fish.

ZEBRAFISH AQUAPORIN 1a IS A{AUNTOTIONAL WATER, CO2 AND NH3 CHANNEL
Gilmour, K.M., Tallot, K., Kwong, R.W. and Perry, S.F.

Symposiumilon and AcidBase Regulation Type:Oral Order: 16
Contact:Katie Gilmour  E-mail: kgilmour@uottawa.ca
Department of Biology, University of Ottawa, 30 Marie Curie, Ottawa, ON, K1N Gaikada

Abstract: The obgctive of the present study was to determine whether zebrafish (Danio rerio) aquaporin 1a
(AQP1a) plays a physiologicalielevant role in CO2 and/or NH3 excretion in vivo. Use of a transKatiocking
morpholino olignonucleotide revealed that AQP1a lkaoevn significantly reduced rates of both CO2 and NH3
excretion in 4 daypostfertilization zebrafish larvae. Elimination of red blood cell AQP1a using the haemolytic
agent phenylhydrazine had no impact on CO2 or NH3 excretion, pointing to the AQRilk sdg epithelium
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ionocytes as the key site of AQP1la involvement in CO2 and NH3 excretion. When zebrafish larvae experiencing
knockdown of Rh glycoproteins, which facilitate NH3 as well as CO2 excretion, were exposed to high external
ammonia, AQP1la expssion increased, suggesting that these rfutittional gas channels act in concert to

facilitate CO2 and NH3 excretion. Collectively, the data support a physiologietdlyant role for AQP1la in CO2

and NH3 excretion in vivo in zebrafish.

LYMPHOCYBERVIVAL AND PROLIFERATION BY TUMOR NECROSIS FACTOR LIGAND FROM ROCK BREAM WITH
MOLECULAR CHARACTERIZATION AND EXPRESSION ANALYSIS
Godahewa, G.l., Wickramaarachchi, W.D.N., Wan, Q. and Lee, J.

Symposium:Stress in FisiType:Oral Order:29
Contact:G. . Godahewa Email: imarshana@gmail.com
Department of Marine Life Science, School of Biomedical Sciences, Jeju National University, Jeju Special Self
Governing Province, 69056 South Korea

Abstractt T umor necrosi s fact or IéiltNegregulatienmfindammationfpy stimulatas v i t a |
the downstream signaling pathwaysc@l activating factor (BAFF) is a cytokine, belongs to the TNF ligand
superfamily 13B. As a cytokine, BAFF play an important role in the survival, proliferation;ediffation of B
cells/lymphocytes while enhancing immune responses. 2108bfigiih RbBAFF cDNA possessed 264aa

(29kDa) protein. TNF, MORN and UBQ domains were discovered. Possible receptor and polypeptide binding sites
were identified. Pairwise compaon showed 83.0% identities and 86.7% similarities with Epinephelus awoara. It
has close evolutionary relation with Epinephelus awoareBRBF was predominantly expressed in kidney, head
kidney and spleen. As a response of spleen tissue challenggFRHMRNA was significantly expressed at 24h

post challenge in lipopolysaccharide and Poly IC. Upon rock bream iridovirus and Streptococcus BiaeFRb

was gradually increased up to 6 h and 12 h respectively. MoreoveBARB has encountered the increaseock

bream lymphocyte survival and proliferation with 10ug/mL for 48 h incubation period. It can be suggested that Rb
BAFF might be involved in immune regulation of rock.

EXPLORING PHYSIOLOGICAL FUNCTIONS OF THE PLEIOTROPIC MELANGCEHRINATARRAIC SALMON
Gorissen, M., Nilsen,-D., Byelngebrigtsen, E., Handeland, S.O., Helvik, J.V., Stefansson, S.O., Flik, G.,
Ebbesson, L.O.E.

Symposium:Stress in Fisiype:Oral Order: 6
Contact:Lars Ebbesson Email: smoltbrain@me.com
Uni Research ASThormghlensgt. 49B, 18006 BergermNorway

Abstract: Melanocortins and their receptors are involved in a variety of processes including color adaptation, stress,
feed intake and reproduction. AlpSH is one melanocortin derived from a precursor peptideded by the

POMC gene. In order to better understand the natureMsld in salmon, we conducted a series of experiments
investigating changes in circulating levels, using &nSH RIA, during 1) parsmolt transformation

(smoltification), 2) day and nig in parr and smolts, 3) in postsmolts, diurnal changes under continuous constant

light (LL), full spectrum light: total darkness12:12 (LD) and LD under different narrow wavelength spectra during

the dark period, and 4) effects of chronic and acute sitgssg smoltification. The results demonstrate a dynamic

range of responses with development and environmental situations and provide a basis for new functional studies on
MSH in salmon biology.
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CHANGES IN SPATIAL DISTRIBUTION AND POPULATION BURESTIRBOGRBOT IN RESPONSE TO INCREASED
PREDATION BY A RECOVERED LAKE TROUT POPULATION IN LAKE SUPERIOR
Gorman, O.T., Stapanian, M.A., Sitar, S.P.

SymposiumBurbot Type:Oral Order:6
Contact:Owen Gorman E-mail: otgorman@usgs.gov
U.S. Geological Survey.ake Superior Biological Station, 2800 Lake Shore Drive East, Ashland, Wisconsin 54806
USA

Abstract: We examined data for Burbot Lota lota captured in bottom trawl surveys at inskiBer(8lepths),

nearshore (180 m), and offshore (8800 m) sitesn Lake Superior during 1978013. Mean age and length at

capture increased with depth, and mean length and age increased with time. The trend of increasing Burbot mean

size coincided with the recovery of the Lake Trout Salvelinus namaycush, which prBysimt. Over the time

series, mean length of Lake Trout and Burbot consumed by Lake Trout increased over the time series. These results
are consistent with a hypothesis of increased predation mortality on Burbot by Lake Trout over the time series has
resulted in changed agize structure and depth distribution of Burbot. This interpretation is consistent with a
pattern of young Burbot moving from shallow, nearshore
predation as they enter deejffshore habitats.

SEEMINGLY CONTRADICTORY RESULTS REGARDING THE WELFARE OF FISH STUNNED USING DIFFERENT ME
Grans, A., Niklasson, L., Sundell, K., Sandblom, E., Kiessling, A.,

Symposium:Stress in FisiType:Oral Order:20
Contact:Albin Grans E-mail: albin.grans@bioenv.gu.se
University of Gothenburg, Dept. of Biological & Environmental Sciences, Medicinaregatan 18, Box 463,
Gothenburg, 405 38weden

Abstract: Stunning fish with CO2 is still the dominating method used in Swedish aquacultuneotrsie study

the behaviours and plasma levels of cortisol and ions as well as blood haematological variables were compared for
Arctic char (Salvelinus alpinus) stunned with CO2 or electric exposure. CO2 exposure triggered aversive struggling
and escapeesponses for several minutes before the fish was immobilized, whereas in fish exposed to an electric
current immobilization was instant. On average, it took 5 min for the fish to recover from electrical stunning,
whereas fish stunned with CO2 failed éxover. Despite this, the electrically stunned fish had more than double the
plasma levels of cortisol compared to fish stunned with CO2. This result is surprising considering that the
behavioural stress reactions were much more pronounced following @O2ue&. Several possible explanations

for these seemingly contradictory results will be presented and discussed.

IMPORTANCE OF PUTTING BIOLOGICAL RESEARCH AT THE FOREFRONT OF HAGFISH FISHERIES DEVELOPNM

Grant, S.M.
SymposiumHagfishes Type:Oral Order: 1
Contact:Scott Grant Email: scott.grant@mi.mun.ca

P.O. Box 4920, St. John's, Newfoundland, A1C &RBada

Abstract: In the Newfoundland and Labrador region of Canada, recently developed Atlantic hagfish (Myxine
glutinosa) fisheries underwent a diétd biological analysis at the forefront of fishery development. This

presentation highlights several key findings including analysis of female maturity schedule (i.e., size at first
attainment, 50%, and 100% maturity) and subsequent gear selectidityssto avoid over harvesting of juveniles.

In addition, over 11,000 animals captured in baited pots were dissected establishing: 1) hermaphrodites are rare, 0.2
0.3%, 2) males and females first mature at similar length and attain similar maximum ¥mgthyction in
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maturity schedule with a reduction in the average size of individuals in a population, 4) no loss of eggs to atresia
once eggs attain a length of 15 mm, 5) potential fecundity and relative potential fecundity (No. eggs/100 g) of eggs
O 1 5m are positively correlated with body length with the latter exhibiting the strongest relationships, 6) eggs in
final stage of maturation are at least 20.0 mm long and 8.0 mm in diameter, 7) egg size in final stage of maturation is
independent of female Hy length, 8) there is no evidence of synchronization of the initiation of the reproductive

cycle in primiparous females or evidence of a synchronized spawning event/season, 9) recently hatch juveniles are
up to 100 mm TL and possibly larger, 10) smaljegéniles are concentrated within 3@00 m depth strata

suggestive of nursery grounds/adult migration to spawn grounds, 11) evidence of an increase in reproductive output
over a fouryear period of intensive fishing pressure evidenced by an increaseuimdity and reduction in the

duration of the resting period between reproductive cycles.

INTESTINAL FLUID ABSORPTION BY MARINE TELEOSTS ABASEIBAMGINCE
Grosell, M., Heuer, R.M., Ruhr, I., Schauer, K.

Symposiumilon and AcidBase Regulation Type: Oral Order:22
Contact:Martin Grosell Email: mgrosell@rsmas.miami.edu
RSMAS, 4600 Rickenbacker Causeway. Miami, Florida 33189

Abstract: Marine fish maintain an internal osmotic pressure of ~300 mOsm and are forced to ingest seawater to
compenate for diffusive water loss. Imbibed seawater is desalinized in the-ingiermeable esophagus, resulting

in intestinal fluids hyperosmotic to the blood plasma. Hypertonic fluid absorption by the intestinal epithelium is
driven by Na+ and Clabsorptionfor most species, with ~50% of -Glbsorption being attributable to anion

exchange resulting in up to 100 mM luminal bicarbonate. Thus, water absorption is linked to substantial intestinal
base excretion equivalent to a net acid gain, an acid gain vehédbared by the gills. Intestinal base secretion

responds to physiological and environmental factors but does not appear to contribute to dynamic regulation of acid
base status. The strides made in the past decade in understanding the role of irtieskiasédransport in
osmoregulation and aciohse balance will be reviewed to provide context for recent discoveries.

COMPARISON OF RATES AND ENERGETIC COSTS OF PROTEIN SYNTHESHE_BODEPEANRBYHITE
BLOODED ANTARCTIC FISHES
Grove, T.J., Lewisl.M., and O'Brien, K.M.

SymposiumGeneral Contributed Papers Type:Poster Order: P56
Contact:Theresa J. Grové&mail: tigrove@valdosta.edu
Department of Biology, Valdosta State University, 1500 N. Patterson Street, Valdosta, GAURA98

Abstract: Icefishes (Family Channichthyidae) within the suborder Notothenioidei are a unique group of fishes found
primarily in the Southern Ocean. All icefishes have lost the expression of hemoglobin (Hb), and six of the 16 species
lack myoglobin (Mb) expression their heart ventricle. As irenentered proteins, Hb and Mb promote the

formation of reactive oxygen species (ROS) that damage biological macromolecules, leading to the question: Does
the loss of Hb and Mb provide a physiological benefit to icefishes cmapa redblood notothenioids? While

hearts and oxidative skeletal muscles of icefishes have lower levels of oxidized proteins comparbtbtmlesd
notothenioids, rates of protein synthesis in hearts and the fraction of oxygen consumption devotedto p

synthesis in isolated hepatocytes and cardiomyocytes from Notothenia coriiceps (+Hb/+Mb), Pseudochaenichthys
georgianus-Hb/+Mb), and Chaenocephalus aceratith(-Mb) are not significantly different. It is possible that

levels of oxidized proteinis red-blooded notothenioids are not high enough to warrant increased rates of protein
turnover. Supported by NSF ANT 1043781
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LONGTERM SPONTANEOQOUSLY CONTRACTING 3D HEART AGGREGATE GENERATED IN VITRO FOR USE IN
PHYSIOLOGICAL RESEARCH
Grunow, B., Mohanm, L., Shiels, H.

Symposium#Fish Cell Cultures  Type:Oral Order: 14
Contact:Bianka Grunow Email: bianka.grunow@manchester.ac.uk
University of Manchester, Core Technology Facility; 46 Grafton Street; Manchester M1BRNT

Abstract: We have previouslyeported the development of a fast and -eff&ctive heart model system in vitro

established from diverse fish species, like e.g. trout, sturgeon, mareana, zebrafish and salmon. The generation of up
to five spontaneously contracting cell aggregatesJ)Stbm one fish larva without differentiation medium or

electrical stimulation was possible. SCCs could be kept in culture for up to 6 month while retaining their

functionality and displaying contraction rates similar to the fish heart. Immunochemidatutar and electron
microscopic analysis exposed fully developed cardiomyocytes with typical sarcomere structures throughout the cells
and proteins liké&J}Actin, Troponin I, myosin and actin and gap junctions proteins feQatenin, NCadherin,
1&2-Degmoplakin). Also, the presence of a pacemaker centre could be proved with ICC agaid§&tiN4hiand
antiConnexin45, showing the SCCs to be an autonomous functional syncytium. Electrophysiological studies on
the SCCs revealed the presence and functigrafithe L-type calcium channel, ATPotassium channel and hERG
potassium channel. After the addition of common ion channel blockers significant changes were measured in the
contraction frequencies and APD90s. Also a high regeneration potential of thés3Z€sent as it could be shown

in ZF ventricle. SCCs could be divided into two pieces and within two weeks a fully regeneration and stable
functionality in both isolated pieces could be observed. In conclusionour analysis supports the developraent of thi

model as a higlthroughput test system in fish and human cardiac research with the potential to complement and
reduce animal testing.

PHOSPHATE BALANCE IN THE CHOROID PLEXUS OF SHARKS S. ACANTHIAS AND M. CANIS: A ROLE FOR Pi
TRANSPORTERS AND PTHAFCENTRALLY REGULATED REAMAIROINTESTINAL AXIS?
Guerreiro, P.M., Bataille, A.M., Parker, S. and Renfro, J.L.

SymposiumElasmobranchs Type:Oral Order: 14
Contact:Pedro M Guerreiro E-mail: pmgg@ualg.pt
Centre of Marine Sciences, Universidade do Alga8005139 FardPortugal

Abstract: Inorganic phosphate (Pi) availability in water is scarce and the food is the only available source for fish.
Despite its paramount importance, there is little information on overall phosphate endocrine or serigmismec
controlling balance via intestinal and renal transporters. This study aimed to characterize the possible role of the
choroid plexus (CP) in determining CSF [Pi]. The shark sliez1Vth CP was mounted in Ussing chambers. Under
shortcircuited couwlitions 33Pi fluxes revealed potent active @8Hlood transport with biochemical properties
consistent with PiT Natlependent transporters (SLC20 family).-RTR revealed PiT1 and PiT2, but no NaPill
(SLC34 family) gene expression in CP. Immunohistockémiocalized PiT2 in the CP apical microvillar
membranes while PiT1 occurred primarily in vascular endothelial cells. Active removal of Pi may adjust the CSF
buffering capacity by maintaining a high sensitivity to small shifts in CO2/HC&18dies shoed changes in

[PI]ICSF may have dramatic effects on renal Pi excretion and Pi appetite in rats. Shark CP expresses both PTHrP and
its receptor, endocrine players in Ca/Pi balance. Could choroidal epithelial PiT2 be part of a central Pi
sensing/regulatory plaway?

L¢Q{ D9¢¢LbD 2!'wa !'b5 21 ¢9w, H ¢1 9 {¢w9{{ 9b5h/ wLb9 I .1
RESPONSE TO ENVIRONMENTAL CHALLENGES
Guerreiro, P.M., Becker, A.G., Louro, B., Couto, E., Silva, S. and Canario, A.V.M.
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Abstract: The stability of the Antarctic Ocean is threatened by recent and predictetseff climate change,

modifying an habitat where fish evolved for about 30 million years. How will the stress endocrine axis of Antarctic
fishes cope with such changes? We exposed Notothenia coriiceps and N. rossii to changes in water temperature
or/andsalinity to evaluate the response of several physiological processes, including the stress axis. Fish were
transferred to experimental tanks and acclimated from natural temperat2f&)@ 48 UC and from 323 to
10a. The r ol es e é&xisinhbhangiagtconditorss weretested usingrGR/MR blockers

(mifepristone, spironolactone) and agonists (dexamethasone, cortisol), and inhibiting cortisol release (using
metyrapone). No significant mortality or changes in behaviour between were abdeiti@ data shows cortisol

and expression of metabaolielated genes were upregulated and modulated by manipulation of GR/MR. Fish in
altered conditions were less responsive to handling than those in natural temperature and salinity. These results
suggest that Antarctic fish are reactive to environmental change, but that their ability to accommodate rapid or
adaptive responses may be compromised.

RENAL FUNCTION IN THE ANTARCTIC NOTOTHENIA ROSSII EXPOSED TO DILUTED SEAWATER AND ELEVAT
TEMPERATURE
Guerreiro, P.M., Louro, B., Cruz, B., Wilson, J.M. and Canario, A.V.M.

Symposium#Fish Kidney Type:Poster Order: P99
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Centre of Marine Sciences, Universidade do Algarve, 8&¥%FardPortugal

Abstract: Antarctic fishes evolved in a stable environment for roughly 30 million years, currently displaying a

number of peculiar structural features, including aglomerular kidneys, suggested as an adaptation to prevent the loss

of water and antfreeze proteins. Reat climate changes and forecast models indicate the temperature increase in
coastal areas of maritime Antarctica may lead to melting and freshening of shallow enclosed waters. We exposed
Notothenia rossii to rapid but gradual changes fre?d@to 48°Ca nd f r o m-130233, toov e2r0 a per i od
10 days. Plasma and urine electrolytes and renal and branchial NA¥#Rase were determined, and tissues were

collected for immunohistochemistry and gene expression. The rise in temperature induced antldperaiese in

plasma osmolality and Na+/KATPase activity, while low salinity reduced both plasma and urine osmolality, with

fish showing a marked increase in urine production. Results indicate these fish possess important mechanisms for
water eliminatio despite their aglomerular kidneys.

THE ROLE OF ENDOTHEINMNACUTE REGULATION OF H+ SECRETION UPON ACID CHALLENGE IN ZEBRAFISH
Guh, Y.J., Wang, J.H., Lin, L.Y., and Hwang, P.P.

SymposiumCellular Signalling  Type:Oral Order: 15
Contact:Ying-Jey Gih  Email: yingjeyguh@gmail.com
128 Academia Road, Section 2, Nankang, Taipei 11b2®an

Abstract: Endothelinrl (EDN1) is a regulator for the transepithelial H+ secretion in mammals; however, its role in
fish is unclear. Using losand gairof-function approaches, our previous study in zebrafish demonstrated EDN1
controls the H+¥ATPasedependent acid secretion in the4A¥Paserich ionocytes probably though pest

translational regulation, implying the role of EDN1signaling in the acute regulatiordgffluid acidbase balance.

To support this hypothesis, we further examined the changes in the acid secretion function and the related genes
expression in zebrafish during acute transfer tedpreshwater. H+ secretion in the embryonic skin was stimulated
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at 6 h after the transfer, but no concomitant changes were observed in the expressi#T Biade and other acid
regulatory transporters. EDN1 expression, preceding the stimulation of H+ secretion, was increased at 4 h after the
treatment. Taken togethdeDN1 signaling may control fish aelithse regulation mechanism to cope with acute pH
changes in environment.

PHYSIOLOGICAL RESPONSE AND-BEREHSD GENE EXPRESSION FROM RED DRUM REARED IN FRESHWATER
CONDITIONS
Gullian, M., and Zapata, O.

Symposium Fish HabitatsType:Oral Order:10
Contact:Mariel Gullian Klanian  Email: mgullian@marista.edu.mx
Universidad Marista de Mérida, Periferico Nte Tablaje 13941, Merida, Yubég#ito

Abstract: The effect of longerm freshwater acclimation on the bloaad plasma ion composition of Red Drum
Sciaenops ocellatus was investigated with the goal of elucidating the necessity of ion remediation. Four replicates (n
= 50) of freshwateacclimated (FW) fish (1.6 £ 0.2 g) were raised iAr@5 tanks supported by @000 L of

recirculating water. Four replicates (n = 50) of seawater (SW) fish groups were placesi®of@hore cages at

32i 35 psu. Blood was collected from 100 fish (FW =578 + 50 g; SW = 686 + 45 g) of each group (FW, SW) after 8
months of rearing. Dring the growout phase, the survival of FW and SW fish was 57.5% and 92.2%, respectively.
The water ion composition (mainly the Ca2+/K+ [43%)] and Ca2+/Mg2+ ratios [1%]) explained 56.6% of the
plasmatic ion variability in the fish groups. Freshwater eMpmproduced significant reductions in osmolality and

in several plasma indicators (Na+, ClIT1, andMg2+); the
parameter. The water Ca2+/Na+ ratio had a greater influence (44%) on the plasma chemistry paraaisiter

glucose and creatinine. Freshwageclimated fish had a higher percentage of hematocrit, hemoglobin, and red

blood cells than SW fish, but the water quality explained only 12.5% of the blood parameter variability between the
FW and SW groups. Ehresults support the conclusion that Red Drum tolerates salinity variations and can adopt a
relatively stable condition for short periods; however, the data suggest that Red Drum have only a limited ability to
withstand a hyposmotic environment for longripds due to their limited ability in maintaining K+ concentrations
without external supplementation. Freshwater environments with high Ca2+/Na+, Ca2+/K+, and Ca2+/Mg2+ ratios
appear to be a chronic stress factor that should be considered in futurenerperi

DOES STRESS DURING EMBRYOGENESIS AFFECT THE DEVELOPMENT AND INTESRDIY OF THE HPI
SOMATOTROPIC AXES IN ATLANTIC SALMON?
Gustavsen, L.A.S., Johnsen, H.K., Tveiten, H., Johnsen, H. and Jgrgensen, E.H.

Symposium:Stress in FisiType:Poster Order: P123
Contact:Lone GustavsenEmail: lgu007@post.uit.no
Faculty of Biosciences, Fisheries and Economics, University of Trom883K TromsdNorway

Abstract: The development of functional endocrine axes occurs during embryogenesis and this devetaynien

perturbed by environmental influences (i.e. stressors) via epigenetic programming (EP). In Norwegian farming

sal mon eggs are exposed to a fishockingo procedure at t
known about possibleoosequences of this praxis for fish robustness later in life. In the present study groups of

salmon eggs and fry were exposed to a various number of cold shocks (00C) and air exposures during the period

from eyed egg stage to start feeding. In comparistmumtreated embryos/fry the stress treatment downregulated

the expression of all analyzed gens within the-BR$ in starfeeding fry (880 Do podfertilization). To reveal

possible permanent EP effects we have investigated their smolt developmeéqualitg, including the integrity of

their HPF and somatotropic axes. Results will be presented at the meeting.
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WITHINPOPULATION VARIATION IN ACTIVITY RATES AND HABITAT SELECTIONADER ETENID THERM:
BIOENERGETIC IMPLICATIONS
Guzzo, M.M., CotR.A., Chapelsky, A.J., Callaghan, D.T., Blanchfield, P.J.

Symposium¥Fish HabitatsType:Poster Order:P107
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Biological Sciences, University of Manitol@zanada

Abstract: Within-population variationgni fish behaviour have been well described in the ecological literature. Much

of this research has focused on the-Bbld continuum and its effects on growth and survival. One phenotypic trait
often used to evaluate boldness is activity level. Differen@eiivity level can vary significantly within single
populations and can have major implications on growth rate divergence among individuals, driven by differences in
food acquisition and metabolic costs. We use a-hégllution telemetry positioning ggsn and depth and activity
sensing transmitters to examine variation in activity levels of lake trout (Salvelinus namaycush)-fretisubke.

Our study lake contains pelagic and littoral pfisi, freshwater shrimp, and a simple benthic invertebrate

community, providing a range of prey choices for lake trout. We present observed individual variation in activity
and relate these differences to depth, and spatial habitat occupancy. Finally, we present theoretical bioenergetic
implications of the differst behavioural patterns.

DO DISPARITIES IN INDIVIDUAL THERMAL HABITAT USE EXPLROPWIFAION VARIATIONS IN GROWTH
RATES OF A COMATER FISH?
Guzzo, M.M., Rennie, M.D., Blanchfield, P.J.

SymposiumEnvironmental Changgype:Oral Order:14
Contect: Matthew Guzzo Email: guzzom@myumanitoba.ca
Biological Sciences, University of Manitol@anada

Abstract: The growth of fishes depends on their ability to overcome metabolic costs through energy acquisition.
Intra-population variability in growth anbehaviour are well documented; however, few studies have linked
empirical data on individual fish growth and behaviour over multiple years. Understanding the interplay between
individual behaviour and growth will help elucidate mechanisms leading tbisifery divergences observed within
populations and enhance our ability to predict how fish populations will adapt to stressors. Lake trout (Salvelinus
namaycush) are a model species to examine behavioural divergence, as they require eniggamdited abitat.

In small lakes that contain only nearshore gisly, thermal stratification forces trout into colder, deeper water,
away from most profitable prey. Employing 13 years of telemetry data from a small lake, we found consistent
individual variation inthermal occupancy and activity by telemetagged trout. Using annual marcapture data,

we quantify growth of tagged trout to evaluate how individual behaviour patterns influence growth.

REGULATION OF PITUITARY GROWTH HORMONE PRODUCTION BOBGONADBITRRY HORMONE IN
GOLDFISH
Habibi, H.R., Moussavi, M., Wlasichuk, M., Chang, J.P., .

SymposiumGrowth and Metabolism Type:Oral Order:4
Contact:Hamid R. HabibiEmail: habibi@ucalgary.ca
Department of Biological Sciences, University of Cajg&algary, Alberta T2N 1N€anada

Abstract: Gonadotropirinhibitory hormone (GnlH) is known for its partial control of reproductive axis in fish and
other vertebrates. In comparison, the role of GnlH in the control of pituitary growth hormone (GH)tioroduc

111



less well characterized. In this study, we investigated the effects of goldfish GnlH (gGnlIH) on basal and GnRH
induced GH secretion and mRNA expression in goldfish. Results indicate that 1) responses to the two native forms
of GnRH in goldfish (sGRH and cGnRHI) and their interactions with gGnIH are different; and 2) gGnIH exerts

its action directly at the level of pituitary, and by influencing other neuroendocrine factors involved in GH
regulation. These findings provide novel information onabmplex stimulatory and inhibitory effects of gGnIH on
basal and GnRHtimulated GH production, and a framework for better understanding the role of gGnlIH in
integrated control of growth and reproduction in goldfish and other vertebrates. Funded by NSERC.

CO2INDUCED OCEAN ACIDIFICATION CAN INCREASE ANXIETY IN COASTAL CALIFORNIAN ROCKFISH
Hamilton, T., Holcombe, A., and Tresguerres, M

Symposiumilon and AcidBase Regulation Type:Oral Order: 31
Contact:Trevor Hamilton Email: HamiltonT9@macewan.ca
Department of Psychology,-866, City Centre Campus, 1070004 Avenue, Edmonton, AB T5J 482nada

Abstract: In the next century the level of atmospheric carbon dioxide (CO2) is projected to drastically increase,
which may have a great impact on marine.|Previous research indicates that @@fliced ocean acidification

(OA) alters the olfactory ability in fish by altering the reversal potential of GABAA receptors. Since the GABAA
receptor plays a major role in anxiety in most animals we examined theigloédfect of CO2induced OA (~1125
patm) on anxiety in juvenile Californian rockfish (sebastes diploproa) using two behavioural tests and
pharmacological manipulation of GABA-A receptors. Rockfish exposed to OA exhibited higher levels of anxiety
in thelight/dark test compared to controls (~483 patm CO2), and the administration of gabazine, a GABAA-
antagonist eliminated this difference. Additionally, the administration of a GABAA- agonist, muscimol, had
opposing effects in the OAxposed fish compared the control fish, providing further evidence for an altered CI
flux through GABAA receptors.

THE MIGRATION BEHAVIOUR OF EUROPEAN SILVER EELS RELEASED IN OPEN OCEAN CONDITIONS
Hanel, R., Westerberg, H., Aarestrup, K., Wysujack, K.

SymposiumFITFISH Type:Oral Order:4
Contact:Reinhold Hanel Email: reinhold.hanel@ti.bund.de
Thunen Institute of Fisheries Ecology, Palmaille 9, Hamburg, 2&5&hany

Abstract: Despite some recent progress, there are still large knowledge gaps concerning-thigdong oceanic

migration of European eel Anguilla anguilla. To achieve a better understanding of migration routes and behaviour,
28 large female eels equipped with pgpsatellite transmitters were released at three different locations in the

eastern Atlatic Ocean and the Sargasso Sea. Eels released in the Sargasso Sea used greater depths and a broader
temperature range than individuals released closer to the European continent. At least 2 eels were clearly preyed
upon. The transmitters ascended in a a®rsible range of directions from the release points. While the results of

this study did not allow conclusions about the exact location of European eel spawning sites, they increased our
understanding of behavioural characteristics of this enigmatic specie

MERCURY CONCENTRATIONS AND TRENDS IN AFRICAN INLAND WATERS
Hanna, D.E.L., Solomon, C.T., Poste, A.E. and Chapman, L.J.

Symposium®Fish in a Toxic World Type:Oral Order:17
Contact:Dalal Hanna Email: dalal.e.hanna@gmail.com
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Abstract: Mercury (Hg), a potent neurotoxin, is a contaminant of great concern for the African fisheries sector
because of its potential negative effects on fish stocks arkktahility, as well human health. We compiled

published data on Hg contamination in African freshwater organisms to describe broad patterns and to identify data
gaps. We retrieved 30 studies evaluating Hg concentrations across 65 different locatioss alAdocations, the

mean total Hg concentration was 140.731 ng/g, falling

for fish. Nonetheless, it is impossible to rule out the potential negative effects of Hg contamination in Africa, as
there ae several hundred waterbodies for which data were not available, and the impacts of chronic exposure to low
levels of Hg are still not fully understood. Using mixed models, we also found that trends of biomagnification and
bioaccumulation of Hg are importathroughout African freshwater organisms.

THE EFFECTS OF ACUTE ANOXIA ON THE SODIUM CURRENT OF ISOLATED VENTRICULAR MYOCYTES OF T

RAINBOW TROUT.
Hardy, M.E.L., Galli, G.L.J., Shiels, H.A.

SymposiumCardiovascular Function Type:Oral Order:7
Contect: Matt Hardy Email: matthew.hardy@manchester.ac.uk
Faculty of Life Sciences, University of Manchester, 2.30 Core Technology Facility, 46 Grafton Street, Manchester.
M13 ONT.UK

Abstract: The rainbow trout (Oncorhynchus mykiss) is known to have disdugairdiac function in response to
anoxia, but the cellular mechanisms underlying this damage are not known. In the present study, we have examined
the effects of acute anoxia on the cardiac sodium current of isolated ventricular trout myocytes. Sodits cu

were measured using the whole cell patch clamp configuration during perfusion with a low-bodisne d Ty r ode 6 s

solution. Normoxia was mimicked by bubbling the perfusate with 100% oxygen; anoxia was mimicked by using 2

mM sodium cyanide to inhibit Goplex IV of the mitochondrial electron transport chain and bubbling the perfusate

with 100% nitrogen. Results showed that anoxia increased the peak amplitude of the cardiac sodium current. Further
study is required to fully evaluate the effects of anoxiather cardiac ionic currents to understand the

consequences of oxygen deprivation on the electrical activity of the heart in this species.

CONSISTENT INDIVIDUAL DIFFERENCES IN BURBOT HOME RANGE, DISPERSAL, MOVEMENT AND SITE FIDEL

EVIDENCE FOR RFERALITYDEPENDENT SPATIAL ECOLOGY
Harrison, P.M., Gutowsky, L.F.G., Martins, E.G., Patterson, D.A., Cooke, S.J. and Power, M.

SymposiumBurbot Type:Oral Order:2
Contact:Philip M Harrison Email: pharriso@uwaterloo.ca
Department of Biology, Universitgf Waterloo, 200 University of Avenue West, Waterloo, Ontario, N2L 3G1
Canada

Abstract: Heterogeneity in burbot spatial ecology is common. However, to date, no authors have investigated
whether these betweéndividual differences in behaviour are comsig across time and between contexts and thus
represent personaligyependent behaviours. In this study, we explore betivevidual differences in home range,
vertical activity, movement, dispersal, and site fidelity of 44 burbot Lota lota over 2 yearg a telemetry, in a

reservoir in British Columbia, Canada. We test whether burbot spatial behaviours meet perdepafijent

criteria of repeatability and cross contextual consistency, and test for correlations between traits indicative of a
behavoural syndrome. Our results document consistent persowu@igndent spatial ecology with individuals
ranging from 6residentoé with smal.l home ranges, high
home ranges, little site fidelity andghi movement rates. Our findings will likely have implications for the selection

of individuals for burbot reintroduction programs and the design of protected areas. Furthermore conservation of the
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type of spacaise diversity we observed, will likely be imgpant for the future resilience of burbot populations to
environmental change.

EVOLUTION AND FUNCTION OF THE ELASMOBRANCH VISUAL SYSTEM
Hart, N.S., Hunt, D.M., Collin S.P.

SymposiumElasmobranchs Type:Oral Order:2
Contact:Nathan Hart Email: natran.hart@uwa.edu.au
School of Animal Biology and The Oceans Institute, The University of Western Australia, 35 Stirling Highway,
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Abstract: Traditionally, the elasmobranch visual system was considered to be poorly developee telatiher

aquatic animals and have a lesser role in driving behaviours than other senses such as olfaction. However, recent
studies have shown that the elasmobranch visual system is far more complex and diverse than anticipated. Notable
findings incluck the discovery that many species of ray have well developed colour vision, while sharks are
completely colour blind, and that the relative sizes of both the eyes and the visual centres of the brain vary according
to habitat and behaviour. Here, we preésam most recent findings on the function and evolution of the

elasmobranch visual system and show how this fundamental knowledge is helping to further our understanding of
elasmobranch behavioural ecology as well as develop novel ways to avoidhsheakconflict.

DYNAMIC CHANGES IN SCOPE FOR HEART RATE AND CARDIAC AUTONOMIC TONES DURING THERMAL
ACCLIMATION IN TROUT
Hellgren, K. Ekstrom, A. Grans, A. Sandblom, E.

SymposiumCardiovascular Function Type:Poster Order: P77
Contact:Kim Hellgren ~ Email: kim@kimhellgren.com
University of Gothenburg, Medicinaregatan 18, 41390 GothenBwepen

Abstract: Fish, like all ectotherms, respond to acute warming by increased heart rate that may result in a decreased
scope for heart rate (the difference betwessting and maximal values). If given time to acclimate these acute

effects are usually buffered by processes that reduce resting heart rate and restore the scope for heart rate. However,
the time course and interaction of the underlying mechanisms farthjgoorly understood. To determine resting

heart rate, scope for heart rate and cardiac autonomic tones, groups of trout (Oncorhynchus mykiss) were
instrumented with ECG electrodes and an abdominal catheter for drug administration. The acclimatiswa®ces
followed from an initial acclimation temperature of 9°C, through an acute transfer to 16°C, and recurrently for

another 38 days. The interaction between changes in extrinsic cardiac autonomic tones and intrinsic pacemaker rate
to reset cardiac scopliring thermal acclimation in fish will be presented and discussed.

PHYSIOLOGICAL AND BEHAVIOURAL ASSESSMENT PROVIDES INSIGHT INTO THE RESPONSE AND LIKELY SUF
OF PAGRUS AURATUS TO HYPOXIA
Herbert, N.A., Cook, D.G., Iftikar, F.l., Baker, D.W. anctkéty, A.J.R.

SymposiumEnvironmental Changgype:Oral Order: 6
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Leigh Marine Laboratory, Institute of Marine Science, University of Auckldaed Zealand
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AbstractOne of New Ze al rastodkbobseatmreasnt Pagrus puoatus (Sparidae), is potentially under
threat from hypoxia as a result of urban and land use change in and around the Auckland area. The response and
likely survival of this species was therefore addressed through a rapggsidlogical and behavioural assessments.

At 180C P. auratus avoids low PO2 (2.9 kPa) just below their critical oxygen tension limit (Pcrit = 5.3kPa)
indicating that avoidance is triggered when aerobic scope (AS) is zero and anaerobic metabolismdiahleavoi

This was confirmed in two ways: 1) the physiology and avoidance behaviour of fish made anaemic by
phenylhydrazine treatment was adjusted more readily at higher PO2 (i.e. they were more sensitive to hypoxia) but
these fish avoided low PO2 in the sawesy as hormocythaemic fish when their Pcrit threshold was surpassed. 2)
High levels of plasma lactate were observed in both anaemic and normocythaemic fish at the point of avoidance.
Exposing P. auratus to a 6 week period of moderate hypoxia120lkR PO2) did not adjust Pcrit or AS but
hypoxiaacclimated fish showed increased tolerance to hypoxia by behaviourally avoiding lower PO2 levels (3.3 vs.
5.3 kPa) without greater perturbations to lactate or glucose. This behavioural change was assdtiatpdowéd

02 uptake efficiency by heart mitochondria but an unexpected decrease in blood O2 carrying capacity and an
increase in wholdlood P50 was observed. These changes potentially suggest a prioritization of O2 delivery and O2
utilisation over O2 ugtke during longerm hypoxia and appears to convey a slight survival benefit. Overall,

however, P. auratus may not fare well under hypoxic conditions because it is not especially hypoxia tolerant and it
only attempts to avoid hypoxia when its critical @8it has been surpassed.

INFLUENCE OF HYPERCAPNIA ON INTESTINAL TRANSPORT AND CALCIUM CARBONATE FORMATION IN THE C
TOADFISH
Heuer, R.M., Munley, K.M., Narsinghani, N., and Grosell, M.

Symposiumilon and AcidBase Regulation Type:Oral Order: 25
Contact: Rachael Heuer Email: rheuer@rsmas.miami.edu
University of Mlami, Rosenstiel School of Marine and Atmospheric Science, University of Mlami, 4600
Rickenbacker Causeway, Miami, FL 3314SA

Abstract: Gulf toadfish were exposed to CO2 levels rangiognf.25 to 2% to examine changes in intestinal

transport and intestinal carbonate precipitate formation rate and cation composition. As expectedn ip@&da
increased with CO2, and at the highest level (2%), a ~5 fold increase in plasma (f@®@3ranslated to a greater

than 2 fold increase in rectal fluid [HCE2nd a similar decrease in rectal {ICbuggesting intestinal anion

exchange is impacted by hypercapnia. Consistent with this observation is increased CaCO3 production at high CO2
levels. Reluced Mg2+ (mM) in rectal fluid with increasing CO2 suggested a change in carbonate composition, an
observation that was supported by increased Mg mol% from carbonates imaged using SEM and analyzed by EDS
(energydispersive xay spectroscopy). CO2 impads other ions, drinking rate, carbonate residence time, and
dissolution will also be presented. Understanding impacts of hypercapnia on intestinal function will strengthen
predictions of CaCO3 fate upon release.

PASSIVE MONITORING OF ROUND GOBY A&EILATOGY AND THE INFLUENCE OF ANTHROPOGENIC NOISE
Higgs, D.M. and Humphrey, S.R.

Symposium:Sensing the Environment Type:Oral Order:12
Contact:Dennis Higgs  Email: dhiggs@uwindsor.ca
University of Windsor, Dept of Biological Sciences, 401 Sunset 8in@®N N9B 3P4anada

Abstract: To assess the interaction between noise and acoustic ecology, we deployed multiple datalogger
hydrophonesto fully characterize the acoustic behaviour of round goby (Neogobius melanostomus), a locally
invasive species. Wesal correlated goby calling rates with anthropogenic noise levels as a direct test of the
hypothesized role of noise on natural acoustic behaviour of fish. Round goby showed a clear diel patterning of
calling behaviour, with the highest activity during Imigime hours and ceasing at midday; supporting the importance
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of acoustic, versus visual, signalling for mate attraction and also allowing us to pinpoint spawning areas for possible
remediation. We are currently examining the relation between noise tel/ebling rate to directly test the role of
anthropogenic noise on calling patterns and to ascertain the relative roles of different noise types. This approach will
allow a direcet test of the importance of noise and the plasticity of fish acoustieg wittiediffering background

levels.
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MORTALITY OF MIGRATING FEMALE SOCKEYE: ARE THEY RUNNING OUT OF GAS, STRESSED, SICK, OR DO TH
OF BROKEN HEARTS?
Hinch, S.G., Eliason, E.J., Farrell, A.P., Cooke, S. J., and Patterson, D.A.
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Contact:Scott Hinch Email: scott.hinch@ubc.ca
Dept. Forest and Conservation Sciences, University of British Columbia, Vancouv€ari@a

Abstract: | review key findings from our past 10 years of research involving the study of behaviour, physiology and
survival of upriver migrating adult sockeye salmon. Using physiological and conventional telemetry and
experiments in laboratoffumes and tanks, we discovered that when faced with challenging conditions (e.g. high or
turbulent flows, high temperatures, confinement) towards the end of their migratory period femalessxiffer 2

higher mortality than males. The causes of this phemom could be multiplicative as females must allocate large
energy levels to gonads and do not eat so could exhaust reserves, they maintain high levels of circulating plasma
cortisol which enhances physiological stress responses including making theimmaremcompromised and less
resistant to pathogens, and they have relatively poorer cardiac performance under fast swimming speeds. Any of
these issues could accelerate natural morality rates when migratory conditions become arduous. | review the
evidencdor these causes and discuss the broader implications of this phenomenon.

IMMUNOLOCALIZATION OF RHCG1, RHCG2, RHBG AND NHE3B IN THE GILL IONOCYTES OF RAINBOW TROUT
Hiroi, J.
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Kanagawa 218511Japan

Abstract: Branchial ionocytes of rainbow trout are classifiable into NHE3b positive egative ionocytes, which

are comparable to PNA positive and negative ionocytes, respectively. In this study, localization patterns of three Rh
glycoproteins, Rhcgl, Rhcg2 and Rhbg were examined with homologous antibodies raised against each of the three
Rh proteins. Rhcgl immunoreactivity was restricted to the apical membrane of NHE3b positive ionocytes: the
immunoreacivity of Rhcgl and NHE3b was completely colocalized. Rhcg2 was found at the apical membrane of
respiratory pavement cells, and Rhcg2 and Rhegre never colocalized in the same cells. Rhbg was detectable at

the basolateral membrane of pavement cells and NHE3b positive ionocytes. These localization patterns were
conserved among freshwater, seawater, deionized water and acidic water groups.

BEFFECT OF ACIDIC ENVIRONMENT ON MECHANOTRANSDUCHREIHANRECA2+ ENTRY IN ZEBRAFISH
NEUROMAST HAIR CELLS
Horng, J.L., and Lin, L.Y.
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Abstract: Zebrafish lateraline hair cells are an in vivo model for studying hair cell development, function, and
ototoxicity. In this study, a noninvasive electrophysiological method, the iscpiom-electrode technique (SIET),

was applied to detect function of MET channels in intact zebrafish embryos. Using s&a@#ve microelectrode

to deflect hair bundles and simultaneously record the Ca2+ flux, the inward Ca2+ flux was detectedciltestar

hair cells in 2~4days posfertilization embryos. Ca2+ influx was blocked by MET channel blockers (BAPTA,
La3+, Gd3+, and curare). Furthermore, pH5 water acclimation f&64&f reduced function of MET channel but

not hair cell development ggesting that MET channel is sensitive to acidic pH. Prolonged pH5 water acclimation
for 0-96 hpf reduced function of MET channel and hair cell development. This study demonstrated MET-channel
mediated Ca2+ entry at hair cells by SIET and damage of ariglimonment on hair cell function and development.

APPETITREGULATING HORMONES IN THE YELLOWTAIL: cDNA CLONING AND RESPONSE TO NUTRITIONAL
CONDITIONS
Hosomi, N., Takahashi, N., Masumoto, Y., Fukada, H.
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Abstract: The yellowtail, Seriola quinqueradiata, is one of the most commonly used fish in aquaculture in Japan.
However, little is known about the appetite hormones of the yellowtail. Therefore, we cloned the following 3
appetite hormones: neuropeptide Y (Npy), melasuncentrating hormone (Mch), and cholecystokinin (Cck). We
observed that only npy mRNA expressiorthie hypothalamus responded to fasting invee2k fasting experiment.

mch mRNA expression in the hypothalamus was relatively higher in fasted fish than in control fish, and cck mRNA
expression in all the tested brain regions did not change with falstind-day fasting experiment, mRNA

expressions of the 3 hormones in the hypothalamus were similar to those observedvirdiesXperiment. The

MRNA expressions of appetite hormones in the hypothalamus may reflect the appetite of yellowtail. We are
currently performing further studies on the responses of the appetite hormones to nutrients.

FUNCTIONAL REGULATION AND HORMONAL CONTROL OF CALCIUM UPTAKE IN ZEBRAFISH
Hwang, P. P, Lin, C. H., Lafont A. G., and Tseng D. Y.
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Abstract: Fish have to maintain their body fluid calcium homeostasis for normal cell actioittepe with calcium
fluctuating aquatic environment. Many hormones were proposed to control the calcium homeostasis; however,
detailed molecular pathways were largely unclear. Recent studies on zebrafish provided some advances in this issue.
Specific grop of ionocytes expressing apical ECaC and basolateral PMCA2/NCX1b carry out the major function of
calcium uptake, and the expression of only ECaC, ionocyte humber and thus the calcium uptake are enhanced in
response to a lowcalcium environment. Hypercamic hormones of cortisol (glucocorticoid receptor), vitamin D

(the receptor VDRa) and parathyroid (P-Liand the hypocalcemic calcitonin (the receptor CTR) and stanniocalcin
(STCG1) respectively enhance and suppress calcium uptake function by diffdyertialating ECaC expression.
Systematically, calcium sensing receptor has{ilependent effects on the expressions of Sar@ PTHL1, thereby

providing a possible STC/PTH1 counterbalancing mechanism toward body fluid calcium homeostasis.
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MOLECULRHISTOCHEMICAL INVESTIGATION OF CARTILAGINOUS FISH KIDNEY
Hyodo, S., Hasegawa, K., Takagi, W., and Kakumura, K.
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Abstract: For adaptation to highalinity marine environments, cartilaginous fishes (sharks, skates, rays and
chimaeras) adopt a unique uteased osmoregulation stegly. Their kidneys reabsorb nearly all filtered urea from

the primary urine, and this is an essential component of urea retention in their body fluid. The cartilaginous fish
kidney is composed of the extraordinarily elaborate nephron system, e.gyrtt@ofo configuration of each

nephron, and the sdike peritubular sheath in the bundle zone. These anatomical characteristics have been
considered to be important for urea reabsorption, however a mechanism for urea reabsorption is still largely
unknown. To address this problem, we focused on elephant fish (Callorhinchus milii) for which a genome database
is available, and conducted molecular mapping of membrane transporters along the different segments of the
nephron. A possible model for urea reabsiomis discussed based on the anatomical features of nephron segments,
and on the results of molecular mapping.

LOCOMOTION IS REGULATED BY EXTERNAL TIDAL CHANGES IN THE BARRED MUDSKIPPER
Ikegami T., Oyama Y., Takemura A.
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Abstract: The barred mudskippéperiophthalmus argentilineatus, is an intertidal amphibian fish in tropical and
subtropical regions. This species is active on the surface of mudflats during low tides. Rising tides allow it to
migrate from the mudflat to the land, and is inactive duhigdp tides. This study was aimed to investigate the eco
physiological mechanism of locomotion in this species. Locomotion was monitored under conditions of light and
darkness (LD12:12), constant darkness (DD), reversed LD (DL12:12), and constant ligffth&te was

arrhythmicity in locomotion under any conditions. When melatonin release from the cultured pineal organ was
examined under LD, DD, and LL, ddgw and nighthigh variation was observed under LD, but not under DD and
LL. In addition, melatoninrijection failed to alter locomotion. In contrast, when locomotion was monitored under
artificial tidal changes, it showed tidaynchronized rhythms. It is suggested that the locomotion of this species is
tidally controlled.

INVESTIGATION OF INSHOREISAG\DAPTIVE IMMUNE RESPONSE FOCUSED ON IMMUNE RELATED GENE AND
VARIABLE LYMPHOCYTE RECEPTORS (VLRS)
Im, S.P., J.S. Lee, S.W. Kim, Y.L. Kim, Y.G. Kim, H.B. Jang, S.W. Nho, I.S. Cha, S.B. Park, J.E. Yu, J.M. Lazarte,
T.Q. Nhu and T.S. Jung
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Abstract: Inshore hagfish (Eptatretus burger)awiess fish, is known to have variable lymphocyte receptors

(VLRs) namely VLRA, -B and-C. Among these receptors, VERshares common characteristics with mammalian

B cell receptors specifically called, immunoglobulin. In the mammalian system, immurndasitm triggers

changes from B cell to plasma cell which, in effect, will induce the secretion of immunoglobulins. In lymphoblast
formation, several genes are known to regulate its transformation, proliferation and differentiation into plasmacytes.
Some dthese regulator genes are lkaros, CD45 and Spi. Here we checked on the expression of the regulator genes
(Ikaros, CD45 and Spi) in both short and long term periods. We also examined the gene expression levels of VLR
A, -B andi C and evaluated the VI-BR expression level through ELISA. Results showed that the gene expression
level of Ikaros was upegulated in short term period but was desggulated in the long term period. In the case of
CD45, there was no significant difference that was observed imtineterm period; however, anupgulation of

the gene was observed in the long term period. In the case of Spi, there was no significant difference was observed
in both short and long term periods. Checking the gene expression level of the three ¥ltR®elyenes showed
up-regulation patterns in short term period. Vi®&Rand VLR-C showed similar gene expression level at day 0 in

long term period, while only VLHB showed a consistent «#pgulation pattern in the long term period. Hence, these
data implcate that VLRA and VLR-C, which are lymphocytelike cells in mammals, are involved in the initial

stage of the immune response of the fish. On the other handBYRich is known as a-/mphocytelike cell in
mammals, is involved in the latter stagfdmmune response and has a high similarity with the adaptive immune
response observed in the mammalian immune system.

COMPARISON OF SEASONAL PROFILES OF GHATRASEKBETWEEN MASU SALMON IN SOUTHERN AND
NORTHERN JAPAN
Inatani, Y., Nakajima, T.neno, T., Shimura, H., Uchida, K., and Shimizu, M.
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Abstract: Masu salmon in Hokkaido (north Japan) are anadromous migrating to the ocean in their second spring.
They acquire seawater adaptability during smoltification in freshwater by activating gill N&df Rase (NKA).

On the other had, masu salmon in Miyazaki (south Japan) are believed to banamtomous due to high seawater
temperatures in that area. We compared profiles of gill NKA activity and NK#bunit mRNA levels during
smoltification period of masu salmon in both regioFise northern population showed peaks of gill NKA activity

and mRNA levels otlLb, a seawatetlype isoform, from March to May. In contrast, no such increases were
observed in the southern population. These results suggest that the southern populasorsafmmn may not
develop seawater adaptability in spring. However, the possibility that relatively high rearing water temperature
(17°C) prevented fish from increasing gill NKA activity needs to be considered.

MATURATION IN COD AND OTOLITH ZONE FORMATI
Irgens, C., Folkvord, A., and Kjesbu, O.S.
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Abstract: Knowledge of growth, age and size at the onset of maturation is important for fish stock assessment. So

call ed spawning checks or fAspawning zoneso in cod otol]
been used to determine age at maturatiehtarconstruct maturity ogives for individual cohorts of Northeast Arctic

cod (NEAC). Spawning checks in otoliths may be especially useful in studies of changaimagaration in

relation to climate change and exploitation due to the access to istgygchl otolith archives (e.g. at the Institute
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of Marine Research, Norway). However, spawning checks in gadoid otoliths have not yet rigorously been validated,
and it also remains to be documented the exact timing of spawning check formation rethévadmial time of

spawning. This poster will present the results from an experimental pilot study of multiple marked NEAC to validate
potential spawning checks in relation to the actual observed spawning behaviour. A more exact timing of spawning
relatedotolith growth could be determined since the otoliths were stained prior and post spawning.

THE SMELL OF DEATH: OLFACTORY CONDITIONING OF COMMON CARPS FOR CADAVER DETECTION
Jamandre, B.W., Ferrari, F., and Poncin, P.
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Abstract: Whether due to crime, accident and/or natural disaster, the recovemgyealsdd victims is without doubt

very important. However, it is not uncommon of the difficulties of locating the remains of the victim most especially
in aquatic or submerged environments. For this reason, we conducted an original research that agnsataddesi
evaluate an olfactory conditioning and testing protocol that allows monitoring of behavioral and physiological
responses in common carps for detecting cadavers. The primary step to achieve this is to understand the basic
mechanisms of olfactory lea@ing in carps to tap them as biosensors in forensic sciences. Carps were conditioned
using a positive reinforcement conditioning paradigm in an olfactometer apparatus, associating cadaver scent (for
ethical reasons, porcine carcass were used) (conditgimediusi CS) with worms and food (unconditioned stimuli

T US). Initial conditionings lasted for 7 days comprising of two conditioning trials per day. After which, the carps
were presented the CS without the reinforcements to test whether they cahereagaver scent. Results show that

for only as few as 14 conditioning trials, majority of carps were able to trace the correct chamber where the CS was
placed. In comparison, nezonditioned carps ignored the CS and showed repulsive behaviors and seeddtien
preliminary study reveals that C. carpio are capable to acquire and learn the skill of tracing cadaver scent quickly by
classical conditioning method.

MECHANISMS OF DEVELOPMENTAL TOXICITY IN ZEBRAFISH EXPOSED TO SELENIUM
Janz, D.M., and Thoma3.K.
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Abstract: The essential trace element selenium (Se&xtremely toxic to oviparous fish species at exposures only
slightly above essentiality, causing a range of early life stage toxicities. Biotransformation of selenomethionine
(SeMet) incorporated into egg yolk proteins during oogenesis has been hygmathtesiesult in oxidative stress

during early larval development, and thus may be linked mechanistically to larval deformities. To further investigate
this hypothesis, zebrafish embryos were exposed to SeMet via in ovo maternal transfer or yolk ntioroinjec
Dosedependent increases in embryo mortality and deformities were observed during yolk resorption (i.e., between
4-6 days postertilization [dpf]) using both exposure routes. Significariragulation of nuclear factor erythroid 2
related factor 2r(rf2a and nrf2b) and Pi class glutathiontr&hsferase (gstpl and gstp2) mRNA levels were

observed in 21 dpf embryos, indicating induction of genes related to increaseodmtants. Significant down

regulation of methionine adenosyltransferase 1A (matiRNA levels was also observed at 3 dpf, suggesting
alteration of methylatiomelated processes. These and other results provide mechanistic insight into the complexity
of early life stage selenium toxicities in fishes.
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MATERNAL SOCIAL STATUS AFAEZHISOIPMENT OF THE STRESS RESPONSE IN ZEBRAFISH LARVAE
Jeffrey, J.D., Gilmour, K.M.

SymposiumsStress in FisiType:Oral Order: 18
Contact:Jennifer Jeffrey Email: jenjeffrey@gmail.com
University of Ottawa, 30 Marie Curie, Ottawa, K1N 6R&nada

Abstrad: Social stress results in chronically elevated levels of cortisol, the main glucocorticoid stress hormone in
fish, in subordinate individuals. The objective of the present study was to evaluate the effect of maternal social
status/stress on developmeifithe stress response in zebrafish (Danio rerio). Eggs from female zebrafish paired for
48 h were fertilized in vitro and sampled up to 6 days-fevsitization (dpf). Although social status did not affect
maternal cortisol contribution to offspringphinant females contributed significantly more glucocorticoid receptor
(GR) and cytochrome P450 side chain cleavage enzyme (P450scc) mRNA to offspring. At 2 dpf, larvae from
dominant females exhibited significantly lower baseline cortisol levels. Itiaudrt 6 dpf, maternal subordinance
attenuated the stress response of their offspring. Together, these results suggest that maternal social status affects
MRNA levels of key genes involved in embryogenesis (GR and P450scc), cortisol levels duringiatkefy p
development (hatching) and the cortisol response to stress, which if maintained, may affect futecepstrgss

style.

PHYSIOLOGICAL RESPONSES TO HIGH WATER TEMPERATURE IN TWO THREATENED CALIFORNIA FISHES
Jeffries, K.M., Bjelde, B.E., KomoroskeM., Sommer, T., Fangue, N.A., and Connon, R.E.

SymposiumPhysiological Genomics Type:Oral Order:3
Contact:Ken Jeffries Email: kenmjeffries@gmail.com
University of California Davis, Davis, CA 956165A

Abstract: Many native fishes in the San Ridsco Bay Estuary system, California, USA, have been in decline. Two
species of concern in this system are the critically endangered delta smelt (Hypomesus transpacificus) and the
threatened longfin smelt (Spirinchus thaleichthys). Current efforts teqgirtbtese species affect the water supply for
25 million people and a muihillion dollar agriculture industry. However, little is known about the molecular
mechanisms involved in thermal tolerance and whether these species can cope with projected inaveder
temperature. We determined the CTMax of 50 day old fish which was 27.5°C and 25°C for delta smelt and longfin
smelt, respectively. We then acutely exposed fish to environmengddlyant temperatures of 14°C and 20°C to
assess metabolic ratadhcellular responses to the temperature treatments. This project useseRMNAd gPCR
approaches combined with respirometry to identify physiological responses associated with temperature for these
ecologicallyrelevant species.

EFFECTS OF GRADUANSRER TO SEA WATER ON GROWTH RATE AND FOOD CONFERSION RATIO IN
FRESHWATER TILAPIA ZILLII
Jenjan, H.B., Salman, N.A., and EITUMMEY, F.F

Symposium:Stress in FisiType:Poster Order:P124
Contact:Hussein B. Jenjan Email: hjenjan@yahoo.com
Benghazi Univesity, Faculty of Science, Zoology Department, Bengh#zja

Abstract: The effects of gradual transfer to sea water (37. 00 g/l) on growth and food conversion ratio in freshwater

Tilapia zillii was investigated. The fish were transferred from fresh vateea water (37.00 g/l) through a
continuous salinity increase (9.2, 18.5, 27.00 g/l salinity). Fish were kept over 40 day (10 days in each salinity media
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to monitor the effects of salinity on growth rate And feeding activities. Adaptation to 9.2 anglllsabnity caused
nonsignificant decrease in growth performance. On the other hand specific growth rate (SGR) exhibited significant
reduction following transfer into 27.00 and 37.00 g/l salinity media. Energy expenditure for osmoregulatory
purposes milgt cause such reduction. Food conversion ratio (FCR) value showed elevation when fish were adapted
to increased salinity media than the control group. The increment reached statistical significance in the 27.00 and
37.00 g/l salinity only, indicating impwed effect to feeding activity.

SIGNALING BY NITRIC OXIDE AND ITS METABOLITES
Jensen, F.B.

Symposium<Cellular Signalling  Type:Oral Order:3
Contact:Frank B. JensenEmail: fbj@biology.sdu.dk
Department of Biology, University of Southern Denmarknpasvej 55, DK5230 Odense NDenmark

Abstract: Nitric oxide (NO) is a ubiquitous signaling molecule with multiple physiological functions. NO is
produced by NO synthases (NOS) and exerts its functions through nitrosylation of heme greuojisosatonof
cysteines. Other NO metabolites include nitrite and nitrate. Some of the metabolites functions as reservoirs of NO
activity that become activated under hypoxic conditions. Thus, endogenous nitrite can be reduced to NO by
deoxygenated myoglobin or hemobin under hypoxia and take over NO production from NOS (that is
compromised by oxygen lack). The talk overviews NO homeostasis in fish, with focus on NO production via NOS
isozymes and nitrite reduction, and the switch between these production pathemayhapges in oxygen

availability. Particular attention is paid to the role of NO and its metabolites in adapting species tolioxiyigen
conditions and in providing cytoprotection during anoxia/reoxygenation events. The importance of nitrite shuttling
between external and internal compartments is advocated.

INFLUENCE OF CORTISOL AND DEXAMETHASONE ON HYPOTHATARNCTERRENAL AXIS REGULATION
IN GILTHEAD SEA BREAM JUVENILES
Jerez, |., Ruidarabo, |., and Mancera, J. M.

Symposium:Stress in Bh Type:Poster Order:P125
Contact:Ismael Jerez Cepa Email: ismael.jerezcepa@alum.uca.es
Departamento de Biologia, Facultad de Ciencias del Mar y Ambientales, Universidad de Cadiz, Puerto Real, 11510,
CadizSpain

Abstract: Under a stress situation gtthypothalamiituitary-interrenal (HPI) axis is stimulated releasing as end

product cortisol to blood, being its synthesis and release controlled at different levels. Hypothalamic corticotropin
releasing hormone (CRH) stimulates ACTH synthesis and eefea® adenohypophyseal corticotropic cells, and

this hormone induces cortisol synthesis and releases from interrenal cells of the head kidney. In addition, many other
factors control this pathway, such as CRH binding protein (BRH being also postulatehat thyrotropin

releasing hormone (TRH) is involved. The aim of this study was to assess the effect of cortisol and dexamethasone
(a synthetic glucocorticoid that binds cortisol receptors), after 35 days of orally administration, on expression levels
of the main genes (CRH, TRH and ACTH) related to regulation of this axis in gilthead sea bream (Sparus aurata).
Our results showed differences in the expression of these genes and plasma cortisol levels, suggesting that both
compounds modified regulation tife HPI axis at different levels.

9CC9/ ¢{ -TRIODOTHYRONINE, PROPYLTHIOURACIL, CORTISOL AND DEXAMETHASONE-ON GILL NA+/K+
ATPASE AND AT PASE ACTIVITIES IN GILTHEAD SEA BREAM JUVENILES
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Jerez, |., Ruidarabo, I., and Mancera, J. M.

Symposiumion and AcidBase Regulation Type:Poster Order: P86
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Departamento de Biologia, Facultad de Ciencias del Mar y Ambientales, Universidad de Cadiz, Puerto Real, 11510,
CadizSpain

Abstract: Gill is a crucial osmoregulatory organ for the acclimation of teleosts to different environmental salinities.
lonic exchange in this tissue is carried on by several pumps, channels and transporters, with special relevance on the
Na+/K+ and the H+ATPase. Thse ATPases have been described to be affected by changes in the thyroid and
interrenal systems. We assessed the effect of different compounds related to both thyroid and interrenal axes in
Sparus aurata after an osmotic shock. Thus, we administeredday88he following compounds: i) 3,5,3'

triiodothyronine (T3), ii) propylthiouracil (PTU), an antithyroid compound which inhibits the synthesis of thyroid
hormones; iii) cortisol, and iv) dexamethasone, a synthetic glucocorticoid that binds cortistreedaypring the

first 35 days, specimens were maintained at 40 ppt salinity and, after this period, a hyposmotic shock was induced
transferring them to low environmental salinity (7 ppt) for the last 3 days. Our results showed variations in both
ATPase ativities induced by the different compounds and related to hyposmotic transfer.

UNDER THE HEAT: TRANSCRIPTOMICS OF TWO IBERIAN CYPRINIDS
Jesus, T. F., Almeid¥al, V. M.F., Coelho, M.M.

SymposiumClimate Change Type:Poster Order: P22
Contact:Maria Manuela Coelho Email: mmcoelho@fc.ul.pt
Universidade de Lisboa, Departamento de Biologia Animal, Faculdade de Ciéncias, Edificio C2, 3° Piso, Campo
Grande, 174916 LisboaPortugal

Abstract: Climate change is threatening biodiversity worldwide, withéasing occurrence of extreme events such

as droughts caused by events of high temperature coupled with a decrease in rainfall. Ectoterms, such as fish, tend to
be particularly exposed to harsh temperatures, since their metabolism depend on the envirotimemrthern

and southwestern parts of the Iberian Peninsula we recognize two distinct types of river regimes, where two species
inhabit exclusively, S. carolitertii and S. torgalensis. It is expected that each species will be differently impacted by
climate change, since southern rivers are more prone to extreme events. In this study we submitted individuals from
both species to an increase in temperature, from 18°C to 30°C, and collected 3 organs to perfseq BRiner a

control and a test situatiobifferentially expressed genes identified between the libraries correspond to important
functional categories for thermal stress responses. A set of these genes will be used as target for further research on
related topics.

AERIAL RESPIRATION IN PERIBS
Jew, C.J. and Hicks, J.W.

SymposiumAirbreathing Fish Type:Oral Order:8
Contact:Corey Jew Email: cjjew@uci.edu
1005 West Peltason Dr. #B, Irvine, CA. 92613A

Abstract: Polypterid genera, Erpetoicthys and Polypterus, can both satisfy Géhddireathing air, however, only
Erpetoicthys is amphibious. To investigate whether respiratory capacity was limiting in the evolution of
amphibiousness, we measured O2 consumption, CO2 production, and respiratory partitioning (pulmonary and
cutaneous) ifoth genera in air. Pulmonary respiration accounted for 78% and 59% of total VO2 and VCO?2 in
Erpetoicthys and 50% and 31% in Polypterus. Differences in respiratory partitioning of 02 and CO2 resulted in
reduced pulmonary respiratory exchange ratios (RBER)etdevated cutaneous RERs in Erpetoicthysl{ihgs, 1.8

123



skin) and Polypterus (Gbings, 1.1skin). Erpetoicthys showed an elevated ability for pulmonary CO2 excretion
relative to Polypterus, which instead used a larger component of cutaneous exRegiamiless, the total RERs of
both genera (0:0.9) indicated Erpetoicthys and Polypterus did not differ in overall CO2 aerial respiratory capacity.
In polypterid, gas exchange ability likely was not limiting in the evolution of amphibiousness.

NEUROIIN BRELATED PEPTIDE SUPPRESSES THE EXPRESSIONS OF GNRH I, KISS 2, TAC 3 AND VTG GENES
MATURE FEMAIL NILE TILAPIA
Jin, Y.H., Park, J.W., Kim, J.H., Kim, H.K., Kim, W.S. and Kwon, J.Y.

SymposiumReproductive Physiology Type:Poster Order: P48
Contact Ye Hwa Jin Email: yehwa.jin@hotmail.com
Sunmoon University, 70 Sunmoea 221beorgil, Tangjeongmyeon, Asarsi, Chungcheongnaitio, 336708
South Korea

Abstract: Neurokinin B (NKB) has a potential role in controlling mammalian reproduction. Teleosse$s not

only NKB but NKB-related peptide (NKBRP), but their roles are not as clear as in mammals. In this study, synthetic
NKB and NKBRP were injected into mature female tilapia intraperitoneally to investigate its effect on the
reproductive axis. Aftethe injection, several important reproducti@bated genes were analyzed using ¢RIR.

Plasma levels of E2 and -KIT were measured by ELISA. Both NKB and NKBRP had no effect on the plasma level
of sex steroids. However, NKBRP induced declines of exjmes$svel of GnRH I, Kiss2, tac3, and VTG mRNAs

while NKB seemed to have no distinct effect except for resulting in the decrease of VTG mRNA. These results

indicate that the roles of NKB and NKBRP in this fish may be associated with reproductive praftbssesh their
exact functions are not clear at the moment.

FASTING AND REFEEDING AFFECTS PLASMA LEPTIN IN RAINBOW TROUT
Johansson, M., Einarsdottir, I.E., and Bjornsson, B.Th.

SymposiumGrowth and Metabolism Type:Oral Order: 14
Contact:Marcus Johasson E-mail: marcus.johansson@bioenv.gu.se
Department of Biological and Environmental Sciences, University of Gothenburg, Medicinaregatan 18A 413 90
GothenburgSweden

Abstract: Leptin has been found to have an anorexigenic effect in fish, indicatoig enrregulation of growth and

energy homeostasis. The study aimed to elucidate the relationship between leptin and food intake afterek four
period of fasting in rainbow trout. Utilizing a salmonid leptin radioimmunoassay, the study confirmed earlier
findings that plasma leptin levels rise in fasting rainbow trout. Following the fasting period, the rainbow trout were
clearly in a state of anorexia, with only a minority of the fish starting to feed during the first hours of refeeding.

Even after 72h,@me individuals had yet to start feeding. Nleeding individuals had high plasma leptin levels,

while in those feeding, the leptin levels decreased rapidly in correlation with food reaching the gastrointestinal tract.
The data indicate that the lepiimduced anorexic state is broken after feeding commences and not by sensory
responses to the presence of food.

DIFFERENTIAL GENE EXPRESSION AND TRANSCRIPTOME CHARACTERIZATION IN EUROPEAN SEA BASS LAl
STAGES
Kaitetzidou, E., Xiang, J., Antonopoulou, Esjgenopoulos, C., Sarropoulou, E.

SymposiumPhysiological Genomics Type:Oral Order:2

124



Contact:Elena Sarropoulou E-mail: sarris@hcmr.gr
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Pediadios 71003 Heraklion, Cret&reece

Abstract: Larval stages are the most critical period in the production of marine fish. Key developmental events
occur early in development and are influenced by external parameters like stress, temperature, salinity and
phaoperiodism. Any failure in these processes may causes malformations, developmental delays, poor growth, and
massive mortalities. Knowledge of the genes of developmental processes and their regulating mechanism will permit
a focused molecular approach forderstanding the development from egg throughout juvenile stages. The new
sequencing and analysis methods allow transcriptome and small RNA screens with the scope of detecting
differential expression for any species of interest. In this study, we haastigated the transcriptome of the

European sea bass (Dicentrarchus labrax) comprising large and small RNA transcripts during seven early
developmental stages (from morula to hatching) applying lllumina technology. The European sea bass
(Dicentrarchus lalax) belongs to the species of high economic importance for the European and Mediterranean
aquaculture.

APPLYING SENSORY PHYSIOLOGY TO SHARK CONSERVATION
Kajiura, S.M.

SymposiumElasmobranchs Type:Oral Order:1
Contact:Stephen Kajiura Email: kajiura@fau.edu
Biological Sciences Florida Atlantic University 777 Glades Road Boca Raton, FL 8881

Abstract: Global shark populations are being unsustainably exploited and a large proportion of these mortalities is
attributed to sharks caught as unwantedidental bycatch. To conserve healthy shark populations in the face of
rising fishing pressure, it is critical to develop and implement bycatch mitigation techniques. | describe a cost
effective method to dramatically reduce shark catch in longlghefies. Juxtaposing Zinc and Graphite in seawater
produces a galvanic electric field sufficiently strong to repel sharks from baited hooks. Shark catch on
Zinc/Graphite treated hooks was reduced by 80% compared to procedural controls and by 85% ¢ompared
untreated hooks. This technique is particularly appealing because it selectively acts upon the elasmobranch
electrosensory system, which is not present in commercially targeted teleost species. Thus, sharks are repelled
without reducing the catch egt of the target species. If widely adopted, this technique could potentially save
millions of sharks each year and simultaneously increase the efficiency and profitability of commercial fishermen.

QUANTIFICATION OF MASSIVE SEASONAL SHARK AGGREGATIONS
Kajiura, S.M.

Symposium¥Fish Migration Type:Oral Order:8
Contact:Stephen Kajiura Email: kajiura@fau.edu
Biological Sciences Florida Atlantic University 777 Glades Road Boca Raton, FL BEBI81

Abstract: South Florida withesses an enormous migradibmarine apex predators each year as massive

aggregations of blacktip sharks (Carcharhinus limbatus) overwinter in nearshore waters. The narrow shelf and close
proximity of the Gulf Stream Current to the Palm Beach County (PBC) shoreline constraihttenssands of

sharks to the shallow, coastal environment. This natural bottleneck provides a unique opportunity to estimate
abundance. Over a sixteen month period, a biweekly aerial survey was flown along the length of PBC and the
number of sharks was dictly counted. Shark abundance peaked in the winter (JalMamh) and declined to

nearly zero in the summer months and was inversely correlated with water temperature. These baseline abundance
data can be compared to future studies to determine if pbatkation size is changing and if sharks are restricting

their southward migration as global water temperatures increase.

125



INOSITOL METABOLISM AND OSMOREGULATION IN TWO EURYHALINE TELEOSTS, THE EUROPEAN EEL AND -
NILE TILAPIA
Kalujnaia, S., Gellatly $Hazon, N. and Cramb, G.
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Abstract: Inositol can accumulat@a cells either by increasing the activity of the sodilimked myainositol

transporter (SMIT) or by enhanced de novo synthesis. -klgsitol phosphate (MIP) synthase and inositol
monophosphatase (IMPA) are the two enzymes required for the de novessymthinositol from glucose 6
phosphate. Although single MIP synthase and SMIT genes appear to be expressed in teleosts, up to five IMPA
isoforms (IMPAs1.1, 1.2, 1.3, 1.4 and 2) can be found which exhibit differential tissue expression. One of the
isoforms (IMPAL.1), which exhibits near ubiquitous tissue expression, is sadimitgitive with mRNA and protein
expression increasing up to-&ld following acclimation of fish to SW environments. Following €&tlimation,

the genes for IMPA isoforms, MIB/sthase and SMIT exhibit both teleoahd tissuespecific expression profiles,

however in both the eel and tilapia the IMPA1.1 is potentially the main regulator of inositol biosynthesis when fish
are in SW.

FLOW AND WATER TEMPERATURE SIMULATIONTWHRE SOENARIOS FOR WATERDHED ECOSYSTEM
MANAGEMENT IN THE KUSHIRO RIVER, JAPAN
Kameyama, S., Yamagata, Y., Nohara, S., Sato, M. and Terui, S.

SymposiumSensing the Environment Type:Poster Order:P115
Contact:Satoshi Kameyama Email: kame@nies.go.jp
Center for Environmental Biology and Ecosystem, National Institute for Environmental Studies, Onogawa 16
Tsukuba City, Ibaraki (308506)Japan

Abstract: The primary causes of water temperature rising is not only climate change but alesdaiteratin by

human activities. The Kushiro River watershed is representative nature restoration site in Japan. From ecological
aspect however, the seasonal dynamics of water temperature has not been monitored in thiehefssessment.

So, we focused on theater temperature simulation by using watershed hydrological model. Then, we adopted
future landuse scenario in 2050 as initial condition to this model. The objectives of our study are following two. 1)
We set up some future scenarios (in 2050) to thitekghed and developed simulation model to forecast the water
temperature change. 2) To evaluate the impact oflsedchange on water temperature and the aquatic ecosystem.
As the result of this approach, we calculated the water temperature chandettieoygar. Then we discussed the
actual plans that we should start with local stake holders.

CHANGES IN PHYSIOLOGICAL GROWTH PARAMETERS DURING DOWNSTREAM AND COASTAL MIGRATION IN C
SALMON OF EASTERN HOKKAIDO, JAPAN
Kaneko, N., Taniyama, N., InataM,, Nagano, Y., Miyakoshi, Y., Fujiwara, M., Torao, M., and Shimizu, M.

Symposium:Growth and Metabolism Type:Poster Order: P67

Contact:Nobuto Kaneko Email: n.kaneko1025@gmail.com
Graduate School of Fisheries Sciences, Hokkaido Universityl 81inato, Hakodate, Hokkaido 043611Japan
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Abstract: Early marine phase is a critical period for survival of juvenile chum salmon (Oncorhynchus keta) as
growth-dependent mortalities likely occur during this phase. Monitoring growth is therefore importaintizates

their survival. We measured muscle RNA/DNA ratio and circulating indikingrowth factor (IGF), as

candidates of growth indices, in juvenile chum salmon caught in river, estuary, port and inshore of the eastern
Hokkaido, Japan from spring toramer. In midJune, muscle RNA/DNA ratio and plasma lGlevels were

highest in coastal fish. Fish caught in the estuary were smallest and had the lowest RNA/DNA raticland IGF
values. There were positive significant correlations between growth indiddsdy size, while IGH had a higher
correlation coefficient (r = 0.76) than did RNA/DNA ratio (r = 0.40). Findings of the present study warrant further
validation of these parameters as growth indices of juvenile chum salmon.

ION TRANSPORTERS IN TBNEY OF EURYHALINE AND SEAWATER PUFFERFISHES

Kato, A.
Symposium¥Fish Kidney Type:Oral Order:1
Contact:Akira Kato Email: akirkato@bio.titech.ac.jp

Tokyo Institute of Technology, Yokohama, 28601 Japan

Abstract: The kidney plays an essential ratebody-fluid homeostasis in freshwater (FW) and seawater (SW)

teleosts. FW teleosts excrete excess water by producing large amount of hypotonic urine, whereas marine teleosts
conserve water and excrete divalent ions in a small amount of urine. To tarifyechanisms of ion transport in

renal tubular cells, we analyzed the expression, localization, and activity of ion transporters in the kidney of a
euryhaline pufferfish (river puffer, Takifugu obscurus) and a marine pufferfish (tiger puffer, Takitugpes). Our
studies have suggested that: (i) apical nNa+/Ca2+ exchanger NCX2 (Slc8&Xp42l exchangers (Slc26a6

paralogs), and borate channel (Slc4all) mediate tubular secretion of Ca2+, 8@4ibrate, respectively, in SW;

(i) vesicular (Slc4lajland lateral (CNNM3) Mg2+ transporters are involved in tubular secretion of Mg2+ in SW,

(i) an apical Na+ClI- cotransporter NCC (Slc12a3) mediates urine dilution in FW, and (iv) an apicakiN&€CI-
cotransporter NKCC2 (Slcl12al) is involved in NaClhsaption for urine volume reduction in SW.

THE TEMPERATURE DEPENDENT CARDIAC REMODELING RESPONSE IN RAINBOW TROUT
Keen, A.N., and Shiels, H.A.

SymposiumCardiovascular Function Type:Oral Order:4
Contact:Adam Keen Email: adam.keen@postgrad.manstez.ac.uk
University of Manchester, 2.30 Core Technology Facility, 46 Grafton Street, Manchester, M1BONT

Abstract: Rainbow trout (Oncorhynchus mykiss) are an ectothermic species that inhabit temperate waters and,
therefore, experience large seasdaaiperature fluctuation that directly alters their physiology. To maintain

optimal function the heart has to remodel with temperature changing in size, form and function. Fish were
acclimated to 3 temperatures; cold (5 °C), control (10 °C) and warm (180i@}tolic pressure volume curves were
generated, by controlled filling of the heart, for of each chamber of the heart in each group. Cardiac compliance
tended to be higher in the warm acclimated group suggesting that each chamber was stiffer wittiitioan;

however, significance was only found in the outflow tract (OFT; p > 0.05). These results correlated with
histological examination, with there generally being a higher density of collagen found in the cold acclimated tissue
than the warm. Therdy tissue to show evidence of elastin was the OFT and the density was higher in the warm
acclimated tissue. The material properties of the tissue were tested by AFM with preliminary data suggesting the
same story as in the other experiments and that &$sae is the least compliant, followed by the spongy

myocardium, then the compact myocardium, with the OFT tissue showing the highest degree of compliance in all
groups. Finally, FTIR spectra were generated for each of the tissues. Preliminary datasrat increase in

protein in the ventricle, a decrease in protein in the OFT and protein levels in the atrium remaining constant after
cold acclimation. Principal component analysis revealed that the main variance between the tissue was in the amide
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| and amide Il absorption wavelengths, which contain the bending vibrations the for protein backbone. Interestingly,
we did not see the characteristic changes in heart morphology that have previously been reported with cardiac
remodelling in rainbow trout. Heever, the fact that we have still seen a number of differences between the tissues
suggests that higher resolution changes occur before gross morphological ones. In conclusion, there appears to be a
number of inconsistencies with the scope of the cargiaodelling response of rainbow trout to chronic

temperature change. However, the passive properties of the heart are capable of remodelling in numerous ways
ranging from whole heart morphology to underlying biochemistry.

BEHAVIOURAL EFFECTS OF SERGEDRITAKE INHIBITORS ON THE T$REE STICKLEBACK
Kellner, M., Porseryd, T.,Olsén, H.

Symposium¥Fish in a Toxic World Type:Poster Order: P39
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Sodertérn University, Alfred Nobels allé 7, 141 89 dumje Sweden

Abstract: Selective Serotonin Reptake Inhibitors (SSRI) are a group of antidepressant pharmaceuticals which
exert their effect by blocking the Regptake of serotonin into the psynaptic nerve ending. SSRI are also lipophilic
and degradatin in conventional sewage treatment plants is poor. SSRI levels have been found to have a profound
impact on both physiological and behavioural variables in fish, ranging from changes in estradiol levels and
reproduction disturbances to more subtle behagiadisturbances like failure to react to a conspecific alarm
substance, fish being more inclined to dwelling near the surface or becoming less aggressive. We ussiiveethree
stickleback (Gasterosteus aculeatus) as study animal, a species wittbeoaéryange of behaviours. The species is
common in various aquatic environments, including polluted areas. After exposure to low concentrations of
citalopram, known as the most specific SSRI on the market, changes of ecological relevant behavioustregsh as
behaviour and foraging were recorded. These behavioural changes observed in-#nbrstickleback could

have a profound ecological impact if the effects are manifested under field conditions.

INHIBITION OFGLYCOPROTEIN IN THE BIERAINBARRIER OF TROUT ALTERS AVERMECTIN NEUROTOXICITY
AND SWIMMING PERFORMANCE
Kennedy, C.J., K.B. Tierney and M. Mittlestadt
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Abstract: The contribution of the transporterg®coprotein (Pgp) to the blood brain barrier (BBB) in trout was
examined using the-p substrates and CNS neurotoxins ivermectin []\&kid emamectin benzoate [EB].

Swimming performance was examined in fish injected i.p. with-@.0land 150 mg/kg of IVM or EB,

respectively, either alone or in combination with cyclosporin A (CsAga Bubstrate) at 1 mg/kg. IVM affected

the perfornance at lower concentrations than EB and when fish were exposed to IVM or EB in the presence of CsA,
alterations to swimming were increased, suggesting that affectgpraétivity by CsA increased chemical

penetration into the CNS. Differences were dadghe effect of ceadministration of CsA on swimmingelated

toxicity; EB toxicity increased more than IVM toxicity. These results provide evidence for a rolgpoinRhe BBB

of fish, and suggest that this protein protects fish from environmentaitogins.

ACCOMMODATING THE COST OF SWIMNHENGAPPLICABILITY OF EXEROISEED GROWTH IN A NOVEL
FINFISH AQUACULTURE SPECIES, THE HAPUKU

128



Khan, J.R., Trembath, C., Pether, S., Bruce, M., Walker, S.P., Herbert, N.A.

Symposium:Swimming Physiologyl'ype: Oral Order: 10
Contact:Javed Khan Email: jkha022 @aucklanduni.ac.nz
Leigh Marine Laboratory, 160 Goat Island Road, Leldéw Zealand

Abstract: Inducedswimming can improve the growth and feed conversion efficiency of finfish aquaculture species,
swch as salmonids and Seriola sp., but some species, such as Atlantic cod, show no or a negative productivity
response to exercise. As a possible explanation for these sppeaific differences, a recent hypothesis proposed
that the applicability of exeige training, as well as the exercise regime for optimal growth gain (ER opt growth),
was dependant on the size of available aerobic metabolic scope (AMS). This study aimed to test this hypothesis by
measuring the growth and swimming metabolism of hapBklyprion oxygeneios, exposed to different exercise
regimes and reconciling the metabolic costs of swimming and growth (i.e. specific dynamic action, SDA) against
AMS. Two 8week growth trials were conducted with ERs of 0.0, 0.25, 0.5, 0.75, 1 and 1.tehgths per second

(BL s-1). Fish on a relatively high growth trajectory showed a small but positive growth response to exercise but
only in the range of 0.5 to 0.75 BEiscompared to static water controls. Slightly larger fish on a slower growth
trajecbry, however, showed no evidence of exerimskiced growth. Longerm exposure to water flow at 0.75 and

1.5 BL s1 also yielded little difference in the swimming metabolism of fish relative to static water controls.
Reconciling the SDA of hapuku with timeetabolic costs of swimming showed that hapuku AMS is sufficient to
support growth and swimming at all ERs. The current data shows that exedtised growth is independent of

AMS in this species and therefore possibly varies as a function of spdeietade and/or inherent growth

trajectories.

TOXIC EFFECTS OF PHENOLIC METAEDHBIEFESSS ON ZEBRAFISH EMBRYOS
Kheirallah, N., and ESayed Ali, T.
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Contact:Nessrin Kheirallah E-mail: nessrin_kheirdh@yahoo.com
Faculty of Science, Alexandria University, Alexandria, EGypt

Abstract: The hydroxylated polybrominated diphenyl ethers {PBDES) are important metabolites formed by in

vivo metabolism of brominted diphenyl ethers and a natural prododtiped by marine organisms such as algae, so
such ethers are ubiquitous in the environmei@®@HBDE 85 is a type of such metabolites. In order to monitor both
general toxicity as well as teratogenicity of this compound, embryos of zebrafish were expgsetlial

concentrations (0.03, 0.1, 0.3, 1 and &\5) of 6-OH-BD137. After 24, 48, 72 and 96 hrs of exposure, general
morphology and teratogenic effects were recorded. Both the general morphology score and the teratogenecity score
were analyzed. Results showed that the doses 1 asd/i2nere lethal whemxamined at 24 hs post fertilization

(hpf) while the dose 0.8M caused developmental retardation and deformation at 48 hpf and global death at 96 hpf.
This study shows that such metabolites should be included in the ecotoxicological studies for iésgroper

assessment and more attention should be given to this class of chemicals in the aquatic environment.

POSSIBLE INVOLVEMENT OF MINERALOCORTICOID SIGNALING PATHWAYS IN STRESS RESPONSE AND
EMBRYOGENESIS IN RAINBOW TROUT
Kiilerich, P., Valotaire, C., ®ardon, L., Prunet, P.

Symposium:Stress in FistType:Oral Order:2

Contact:Patrick Prunet Email: patrick.prunet@rennes.inra.fr
LPGP campus de Beauliéuwance
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Abstract: The role of the mineralocorticoid signaling pathways and its ligandebkycoricosterone (DOC) is still
enigmatic with no conclusive demonstration of osmoregulatory roles. Here we will present recent data on the
involvement of the MR/DOC signaling axis in stress and in embryonic development in rainbow trout. In juvenile

fish, a chonic confinement stress exposure led to a significant increase in plasma DOC levels. That sustained up
regulation is associated with a negative fbadk on MR expression at the level of pituitary but not in the other

tissues (hypothalamus, interrenal)hiF regulation was confirmed by immuimcalization of MR protein in the

CNS. A few studies have also indicated a possible role for DOC in development. Thus, the onset of DOC synthesis
and endogenous corticosteroid receptor gene expression were ineeshigen fertilization to the swirnp stage.
Altogether, these data suggest that stress response and early development are governed by mineralocorticoid
signaling pathway in trout.

ADAPTABILITY TO DIFFERENT SALINITIES IN TWO SUBPOPULATIONS GFUAAIRCBVMBHIE BALTIC SEA
Kijewska, A., KalamarKubiak, H., and Wenne, R.
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Abstract: The aim of the study was to determine whether the expression ofAEPi&sel, and hsp70 genes, and

plasma cortisol concentration can be used as parameters for determination epthbibity to different salinities in

populations of cod from east and west Baltic Sea. East subpopulation of cod living in low salinity (8PSU) waters

was compared to the subpopulation from west Baltic living in higher salinity (over 18PSU). After docljrbath

populations were adapted to gradually reduced (to 3 PSU) and elevated salinities (to 33 PSU). Hsp70 expression

assay was upegulated only in west subpopulation acclimated to tested salinities. Plasma level of cortisol was

increased in each test group of cod. The pattern of expression of NaA/IPaseUwas di f ferent in both
subpopulations as well as in different salinities. The applied parameters indicate the adaptive differences between

two examined subpopulations from the Baltic Sea.

GENETIC DIFFERENTIATION OF GADUS MORHUA ACCORDING TO SALINITY GRADIENT
Kij ewska, -Kbtus, A.,RmdWerine R.z
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Abstract: The Baltic is a seménclosed sea characterized by decreasing salinity in the eastern and northern

direction. Eastern Baltic cod livg in extremely low salinity waters face the prospect of future climate change

causing an increased flow of freshwater to the Baltic. SNPs correlated with salinity gradient were used to test if
there is any difference between distribution of alleles déjpengeographical localization. SNPs were tested in

samples collected along the wasirtheast transect in the Baltic Sea. Results indicated a clear distinctness of the
west population from the east populations. Three cod samples representing east poguletsbn were also

genotyped using a cod derived SHiray. Clustering analysis and principal coordinates analysis clearly confirmed

the difference between eastern and western samples. Thus, salinity is probably one of the main factors affecting the
population structure of cod in the Baltic Sea.
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SEXUAL HARASSMENT DRIVES INCREASED SWIMMING EFFICIENCY IN FEMALE GUPPIES
Killen, S.S., Darden, S.K., Salin, K., Metcalfe, N.B., and Croft, D.P.
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Abstract: Differing fithess strategies between males and females can generate sexual conflict within species and
varying selective pressures for each sex. We examined whether conflith@¥erquency of mating between male

and female guppies can induce changes in the swimming performance and aerobic capacity of females as they work
to escape harassment by males. Female guppies were reared with either high or low levels of male harassment.
Females exposed to high levels of harassment did not display a higher maximal sustained swimming speed or
aerobic scope when compared to females receiving low levels of harassment. However, highly harassed females
used less oxygen to swim at a given spaedi consequently have a lower cost of transport. It is possible that

frequent chasing may generate a training effect, whereby female guppies develop increased mitochondrial
efficiency. Alternatively, females experiencing harassment may be more pradtsveidnaning quickly and simply

be better swimmers.

ADAPTATION FOR ACTIVITY PREDICTS INTERSPECIFIC VARIATION IN THE METABOLIC RATES OF FISHES
Killen, S.S., Glazier, D.S., Clark, T.D., Atkinson, D., Willener, A.S.T., and Halsey, L.G.

SymposiumGeneral Catributed Papers Type:Poster Order: P62
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United Kingdom

Abstract: Although resting and active metabolic rates vary widely among species, little is known about the
morphological and ecological facs that generate and maintain this variability. We examined interspecific
correlations between resting and active metabolic rates in teleost fishes, and tested for associations between
metabolic rates and morphological (liver and brain size, gill sugees, muscle composition) and ecological
(trophic level, lifestyle) factors related to activity level. Resting and active metabolic rates are strongly correlated
across species, reflecting a functional link whereby morphological features required fasédcaetivity also

increase resting metabolic rate. This limitatiotihat species cannot typically increase the capacity for activity
without acquiring additional resting costgould be a key constraint driving interspecific variation in metabolic
ratesand aerobic scope in response to breeale ecological pressures.

APPETITE GENE REGULATION IN GROWTH HORMONE TRANSGENIC COHO SALMON
Kim, J.H., and Devlin, R.H.

SymposiumGrowth and Metabolism Type:Oral Order:7
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Abstract: The regulation of food intake and energy balance are key factors influencing growth in vertebrates, and
involve complex neuronal and metabolic sign&rowth hormone (GH) transgenic fish can possess highly

stimulated growth and elevated appetites and feeding motivation, and hence provide a useful model to analyze the
relationship between metabolism, growth, and feeding behaviour. To investigatescimligen gene expression
associated with elevated growth, three simatched genotypes of coho salmon were examined: Hransgenic
wild-type, 2) fastgrowing GH transgenic on full ration, and 3) GH transgenic ration restricted to match growth to
tha of wild type. mMRNA for AgRP1, AgRP2, NPY, MC4R, MCH, SST1A, CART, POMC, CCK, GH and1GF

were examined in hypothalamus, preoptic area, and pituitary from each genotype before feeding, and at 1h and 4h
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post feeding. Significant modifications in MRNA lév&ave been detected in all tissues which may play a role in
appetite regulation.

STRESS AND SKIN IMMUNOLOGY IN TURBOT
Klein, V., and Miest, J.
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Helmholz Centre for Ocean Research, Dusternbrooker Weg 20, Kiel, Z3&0bany

Abstract: Stress is known to influence the immune system and can, depending on the intensity and duration of the
stress event, have both stimulating and inhibiting effects. In manstnass is known to influence the skin (e.g.
development of stress related disorders, effect on the innate and adaptive immune response in the skin). Especially
in fish, which literally swim in pathogens, the skin poses as one of the major barriersdiagnyathogens.

However the effect of stress on skin has been little researched in fish so far even though this knowledge could lead
to new treatment and prevention methods. Hence we investigated the effect stress, mimicked via cortisol implants,
has on sk immunity in juvenile turbot (Scophthalmus maximus). Results of immune and skin related gene
expression will be put into context of physical skin barrier function and mucosal immune factors.

NUTRIENT SENSING SYSTEMS ON REGULATION OF FOOD INODWEHANDOBRNNEL CATFISH
Kobayashi, Y., Peterson, B.C., Waldbieser, G.C
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Department of Biological Sciences, 600 Park St., Hays, KS 60&31

Abstrad: In channel catfish, genetic selection toward increased growth leads to hyperphagia and increased
peritoneal fat accumulation without significantly affecting the muscle growth. It is plausible that selection towards

i ncreased gr owt &bilitatb derese, acquird) ad matabotize rufrisnts and that nutrient usage is
diverted from the muscle to fat. Recently, we investigated muscle expression of uncoupling protein 2 (UCP2) in
channel catfish. Two distinct UCP2 (UCP2a and 2b) were idedtifi channel catfish, and expression of UCP2b

MRNA was readily detectable in skeletal muscle. During a 21 week feeding study, catfish that grew faster tended to
have lower levels of UCP2b mRNA on day 60 but not on days 0 or 150 of the study, sugestimgréased

growth appears to be independent of UCP2b expression. Currently, we are investigating the role of other nutrient
sensing systems on regulation of muscle nutrient metabolism and growth in channel catfish.

MOLECULAR MECHANISMS UNDERLYDMBUBACOPPER AND CORPERD INTERACTIONS IN GILLS OF
ZEBRAFISH
Komjarova, I., and Bury, N.R.
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Abstract: This study investigates accumulation of essential (Cu) and toxic (Cd, Pb) metals in zebrafish Danio rerio
gills during mixedmetal exposure using stable isotopes and molecpfaoaches. Zebrafish were exposed to
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106Cd, 204Pb and 65Cu as single metals and their mixtures in the medium hard OECD water at environmentally
relevant concentrations. The metal burdens of zebrafish gills were followed in time for 48h to obtain tak¢al up

rates. The transcript levels of genes involved in transport of Cu (CTR1, ATP7a), divalent metals (DMT1), Zn

(ZIP8), Ca (ECaC), and Na (NHBE determined by quantitative RACR technique were compared between the
treatments at 24 and 48h of exposureef, the obtained metal uptake profiles were compared with changes in gene
expression levels. The results showed presence of common uptake pathways that may explain alteration of the metal
uptake rates in combined exposures.

MIGRATION OF THE WEATHERHSBWEEN DIFFERENT HABITATS IN TWO AGRICULTURAL DITCHES WITH
DIFFERENT WATERLEVEL REGIMES
Kranenbarg, J. and Bruin, A.
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Abstract: The weatherfish (Misgurnus fossilis) is a floodplain species highly adapted to living in densely vegetated

and muddy waters. The river landscapes of the Netherlands have been cultivated since the 14th century. By building
dikes, diggimg ditches and pumping off water, river floodplains were turned into agricultural land. For a long time

the weatherfish seemed to be able to assimilate to these changes. The second half of the 20th century, however, saw
a strong decline. Changes in watemagement and water levels probably have played a major role in this decline.

To learn more about the migration behaviour of the species in relation to changes in water level and the availability

of habitats we studied two agricultural ditches with diffeneater regimes from March 2012 until July 2013. We

marked weatherfish with passive integrated transponders and located them2weegKls. Migration patterns

differed between the two locations. We will discuss the effect of changes in water levationri the species

physiology and behaviour and suggest management solutions for waters with existing populations.

MIGRATORY BEHAVIOUR AND PHYSIOLOGICAL STATUS SPANNERI OF ATLANTIC SALMON IN RIVER
LZAERDALSELVA, NORWAY
Kristensen, T., Urke, HA., Ulvund, J.B., Takle, H., Farrell, A., Rosseland, B.O., Ebbesson, L.O.E. and Nilsen, T.O.
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Abstract: Postspawning survival of Atlantic salmon in River Laerdalselva has historically been very high, and
visual countings during the spawning seasonoe) and posspawning (apr) from 196X to 197X revealed
minimum winter survival rates in theange of 7800% (Rosseland, 1980). Markcapture studies from the same
time-period revealed substantial survival and returns. The potential contribution of secondary spawners may be
underestimated by river catches (Halttunen et al., 2009), and likit@Vgn about migratory behaviour and
physiological adaptions to a second sea migration in irgEEst/ning survivors. We caught 36 post spawners (90
cm £12 SD) in early April 2013. Twendfjve fish were tagged with acoustic tags depth transmittors, gibisirad

for NKA activity and gene expression measurements, and released for migration studies. The remaining 11 fish were
retained and repeatedly gill biopsied for NKA activity and gene expression at regular intervals for 8 weeks.
Approximately 20% of the tgged fish migrated in April, prior to increased water discharge. The remaining tagged
fish migrated during a large increase in water discharge in early May, concurrent with the initiation of smolt
migration. Migratory speed in the fjord system was highhwb apparent mortality, and will be discussed in
relation to physiological changes in pagtawners during the spring.
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