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APC1 CONSERVATION PHYSIOLOGY:
A CHANGING WORLD - PROBLEMS

AND SOLUTIONS

ORGANISED BY: DR STEVEN COOKE (CARLETON UNIVERSITY, CANADA),
DR CRAIG FRANKLIN (UNIVERSITY OF QUEENSLAND, AUSTRALIA),

DR JODIE RUMMER (JAMES COOK UNIVERSITY, AUSTRALIA) AND

DR CONNIE O’CONNOR (WILDLIFE CONSERVATION SOCIETY, CANADA)

SESSION SUPPORTED BY: CONSERVATION PHYSIOLOGY

APC1.1 PHYSIOLOGY MEETS ECOLOGY:
CORAL REEF FISHES, PERFORMANCE,
DISTRIBUTION, AND GLOBAL CHANGE

™ MONDAY 4 JULY, 2016 ©® 11:00

@ JODIE L RUMMER (JAMES COOK UNIVERSITY, AUSTRALIA)

@ JODIE.RUMMER@JCU.EDU.AU

Globally, coralreefsaremoreatrisktohuman-inducedstressors-
suchasclimatechange,includingoceanwarming, acidification,
and hypoxia events, and altered water quality due to coastal
development - now, than at any other time in recorded history.
Dramatic effects onfish performance, distribution, and overall
ecosystemhealtharepredicted. Whilethesuccessofthefishesover
theirlongevolutionaryhistoryisthoughttohavehingedonkey
adaptationsformaintainingoxygentransportandphysiological
performanceunderchallengingconditions, whethertheypossess
thenecessaryplasticityand/oradaptationstokeeppacewiththe
large-scale, rapid changes plaguing their habitats today is not
known.Moreover, thecoralreeffishes-inparticular-diversified
more recently on the geological time scale, with most species
radiatingwithinthelast23millionyears,aperiodcharacterised
by relatively stable environmental conditions. Evolving and
existingunderstableenvironmental conditionsmayheightenthe
vulnerability of coralreeffishestotherapidlychangingconditions
coralreefsarefacingtoday.Byharnessinggeographicgradients,
suchasthelatitudinalthermalprofilealongthe GreatBarrier Reef,
andlocalextremeenvironments,suchasthevolcanicCO.seepsin
thereefsofPapua New Guinea,asanaloguesforfuturechangeand
integratingphysiological,biochemical,andmoleculartechniques,
the mechanisms that fish use to acclimate and adapt to these
stressorscanbeidentified. Suchresponsesmaybecomepotential
targets of natural selection and will determine which species
and populations may be most at risk from climate change and
otherhuman-inducedstressors.

APC1.2 THERMAL PERFORMANCE

OF SIX EQUATORIAL INLAND FISHES
FROM THREE CONTINENTS IN THE
FACE OF CLIMATE CHANGE

™ MONDAY 4 JULY, 2016 ©® 11:40

& DOMINIQUE LAPOINTE (ST. LAWRENCE RIVER INSTITUTE OF
ENVIRONMENTAL SCIENCES, CANADA), MICHAEL S COOPERMAN
(CONSERVATION INTERNATIONAL, UNITED STATES), TIMOTHY
D CLARK (UNIVERSITY OF TASMANIA, AUSTRALIA), LAUREN
J CHAPMAN (MCGILL UNIVERSITY, CANADA), ANTHONY P
FARRELL (UNIVERSITY OF BRITISH COLUMBIA, CANADA),

LES KAUFMAN (BOSTON UNIVERSITY, UNITED STATES), LEE
HANNAH (UNIVERSITY OF CALIFORNIA SANTA BARBARA,
UNITED STATES), ADALBERTO L VAL (INSTITUTO NACIONAL

DE PESQUISAS DA AMAZONIA, BRAZIL), MARCIO S FERREIRA
(INSTITUTO NACIONAL DE PESQUISAS DA AMAZONIA,
BRAZIL), JOHN S BALIRWA (NATIONAL FISHERIES RESOURCES
RESEARCH INSTITUTE, UGANDA), DISMAS MBABAZI (NATIONAL
FISHERIES RESOURCES RESEARCH INSTITUTE, UGANDA),
MATTHEW MWANJA (NATIONAL FISHERIES RESOURCES
RESEARCH INSTITUTE, UGANDA), LIMHONG CHHOM
(UNIVERSITY OF BATTAMBANG, CAMBODIA), STEVEN J COOKE
(CARLETON UNIVERSITY, CANADA)

© DLAPOINTE@RIVERINSTITUTE.CA

Global climate change interacts with and adds to a myriad of
stressorsexertingpressureoninlandaquaticenvironments,and
thusmayimpedetheability of thesesystemstosupportdiverse
andsustainablefishstocks.Inlandfisheriesareoftencriticaltofood
securityandpovertyalleviationstrategiesofdevelopingnationsof
thetropics. However,climatewarmingispredictedtohaveagreater
impactonequatorialfishesthantemperatespeciesbecausetheylive
inlessseasonallyfluctuatingthermalenvironmentsandmaylive
closetotheirupperthermallimits. However, thispredictionhaslittle
empiricalsupport. Therefore, westudied thethermalperformance
of sixspeciesofindigenousfishes,twospeciesfromeachofthree
continents. Wemeasuredtheircapacitytosupply oxygentotissues
attheprevailingtemperaturesaswellasupto4°Chigher. Weused
established physiological endpointstoaddressatime sensitive
conservationproblem:howenvironmentalchange, specifically
increasesin watertemperature,influence culturally andsocio-
economicallyimportanttropicalfreshwaterfishspecies.




ANNUAL MAIN MEETING BRIGHTON 2016

APC1.3 CONSERVATION AT A SLOW
PACE: TERRESTRIAL GASTROPODS
FACING FAST CHANGING CLIMATE

™ MONDAY 4 JULY, 2016 ©® 11:55

@ ANNEGRET NICOLAI (UNIVERSITE DE RENNES 1, FRANCE),
ARMELLE ANSART (UNIVERSITE RENNNES 1, FRANCE)

@ ANNEGRET.NICOLAI@UNIV-RENNESZ1.FR

The climateischangingrapidly, and terrestrial ectothermsare
expectedtobeparticularlyvulnerabletochangesintemperature,
butalsotoanincreaseinextremeweatherevents.Inconservation,
physiologicalresponsesofterrestrialgastropodstosucheventsare
poorlystudied. Thisissurprising,becauseterrestrial gastropods
are the third-most successful group of terrestrial animals, and
theyareofbiodiversitysignificanceamonglitterdwellingspecies,
asbothinvaders and native species, playing importantrolesin
ecosystemfunction. Whenassessingthreatsofclimatechange,
fourdifferentcategoriesareusedbytheIUCNandcanbeapplied
toterrestrialgastropods: (i) Extremetemperature, (ii) droughts,
(iii) stormsandflooding,and (iv) habitatalteration. (i) Inwinter,
terrestrialgastropodsusedifferent strategiestosurvive sub-zero
temperaturesinbufferedrefuges,likethelitterorthesoil. Absence
oftheinsulating snow coverexposesspeciestohighvariability
intemperature. Theextentofcold tolerancemightinfluencethe
potentialoflocalextinction,butalsoofinvasion. (ii) Physiological
responses to droughtsinvolve high-cost processes that protect
against heat and dehydration. Some species decrease activity
periodstherebyreducingforagingandreproductiontime. Costs
andphysiologicallimitsincreasemortality. (iiiandiv) Although
terrestrial gastropods are able to survive hypoxic conditions
forseveralhours, stormsandfloodingas wellashabitaterosion
represent threats. Low capacity to migrate towards zones of
favourable conditions might be the most limiting factor in the
response to such climate change effects; specialist species are
morevulnerabletohabitatalterationthangeneralists.

APC1.4 DIVING IN A WARMING WORLD:
THERMAL CONSTRAINTS ON THE DIVING
CAPABILITIES OF THE ESTUARINE
CROCODILE (CROCODYLUS POROSUS)

™ MONDAY 4 JULY, 2016 ® 12:25

@ ESSIE M RODGERS (THE UNIVERSITY OF QUEENSLAND,
AUSTRALIA), ROSS G DWYER (THE UNIVERSITY OF
QUEENSLAND, AUSTRALIA), CRAIG E FRANKLIN
(THE UNIVERSITY OF QUEENSLAND, AUSTRALIA)

@ ESSIE.RODGERS@UQCONNECT.EDU.AU

Ectotherms face an ever-increasing risk of losing functional
performance as ongoing climate change drives environmental
temperatures beyond physiological limits. The threat of
overheating may be particularly salient for ectothermic divers
(e.g.crocodilians, marine/freshwaterturtlesandiguanas), with
increased temperatures reducing their potential to perform
obligate underwater activities. We explored the efficacy of
physiological compensation in buffering the negative impacts
ofelevated temperaturesondive capacityinjuvenileestuarine
crocodiles (Crocodylusporosus).Crocodileswereexposedtoone
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ofthreelong-termthermaltreatments, designedtoemulatewater
temperaturesunderdifferingclimatechangescenarios(i.e.current
summer, 28°C; ‘moderate’;climatewarming, 31.5°C; ‘high’ climate
warming, 35°C),and dive capacitywassubsequently tested. We
show how metabolism, blood-oxygen carrying capacity and
thermalacclimationtreatmentsinteracttodeterminethethermal
sensitivity and plasticity of dive capacity. These findings are
comparedtobodytemperatureanddivedurationsoffree-ranging
C.porosus.

APC1.5 AEROBIC SCOPE MEASURES
REVEAL EXCEPTIONALLY HIGH
TEMPERATURE PERFORMANCE

IN JUVENILE CHINOOK SALMON,
ONCORHYNCHUS TSHAWYTSCHA

™ MONDAY 4 JULY, 2016 © 12:40

@ JAMILYNN B. POLETTO (UNIVERSITY OF CALIFORNIA DAVIS,
UNITED STATES), DENNIS E. COCHERELL (UNIVERSITY OF
CALIFORNIA DAVIS, UNITED STATES), SARAH E. BAIRD
(UNIVERSITY OF CALIFORNIA DAVIS, UNITED STATES),
TRINH X. NGUYEN (UNIVERSITY OF CALIFORNIA DAVIS,
UNITED STATES), NANN A. FANGUE (UNIVERSITY OF
CALIFORNIA DAVIS, UNITED STATES)

© JBPOLETTO@UCDAVIS.EDU

Understandinghowtemperatureaffectsfishpopulationsiscrucial
for effective conservation and management of fishes, yet the
mechanismsofhowchangesinenvironmentaltemperaturedrive
populationdeclinesispoorlyunderstood. Furthermore, defining
suitablethermalhabitatforfishesisoffundamentalimportanceto
ensurepopulationpersistence, yettranslatingmeasuresofthermal
performanceintoregulatorynumericcriteriaremainsdifficult.
Here, we tested the thermal performance of juvenile Chinook
salmonacrossarangeofenvironmentallyrelevanttemperatures.
Fish(initialsizeca.8.8cmFL,9g)wereacclimatedto 14or20°C,
andswimtunnelrespirometerswereusedtomeasurebasicoxygen
requirements(routinemetabolicrate;RMR) and oxygendemand
whenswimmingmaximally (maximummetabolicrate; MMR) at
testtemperaturesrangingfrom 12t026°C. Wecalculated absolute
aerobicscope (AAS=MMR-RMR),whichisthecapacityofeachfish
tosupplyoxygentotissuesaboveandbeyondabasicroutineneed,
aswellasfactorialaerobicscope(FAS=MMR/RMR).MMR,AAS,
andFASdidnotsignificantly differbetweenthetwoacclimation
groups,whileRMRwaslowerinfishacclimatedto20°C.Overall,
RMR,MMR,and AASincreasedastesttemperaturesincreased,
and AASwasmaintaineduntilmortalityratesabruptlyincreased
at25°C.Theseresultswillbecomparedtothoseforothersalmonids
andtheimplicationsofourfindingsforinformingmanagement
actionswillbediscussed.
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APC1.6 MEASURING HOW A
CHANGING PHYSICAL WORLD
WILL IMPACT THE PERFORMANCE
OF LARGE TERRESTRIAL MAMMALS

™ MONDAY 4 JULY, 2016 ®© 13:55

@ ANDREA FULLER (UNIVERSITY OF THE WITWATERSRAND,
SOUTH AFRICA), DUNCAN MITCHELL (UNIVERSITY OF
THE WITWATERSRAND, SOUTH AFRICA), SHANE K MALONEY
(UNIVERSITY OF WESTERN AUSTRALIA, AUSTRALIA), ROBYN S
HETEM (UNIVERSITY OF THE WITWATERSRAND, SOUTH AFRICA)

@ ANDREA.FULLER@WITS.AC.ZA

Habitat fragmentation will preclude many large terrestrial
mammals from shifting their range in the face of climate
change.Predictinghowtrappedlargemammalswillrespondto
environmentalchangerequiresmeasurementoftheirsensitivity
andexposuretochangesintheenvironment,aswellastheextentto
whichphenotypicplasticitycanbufferthemagainstthechanges.
Methodsusedtoassesstheresponsesoflaboratorymammalsto
changingphysicalenvironmentsdonotadequatelypredicthow
mammalslivingintheirnaturalhabitats,andsubjecttoacomplex
arrayofstressors, willrespond. Infree-livingmammals,behavioural
modifications,suchasashifttonocturnalforagingorselectionof
acoolmicroclimate, maybufferthemammalsagainstthermaland
waterstress,butmaycarryacost,forexamplebyreducingforaging
timeorincreasingpredationrisk. Largemammalsalsouseautonomic
responsestobufferthemselvesagainstchangingenvironments,
but those buffers may be compromised by a changing physical
environment. Restrictionoffood energyorwater,likelytobecome
moreprevalent,especiallyinaridareas, withclimatechange,leads
toatrade-offinwhichtheprecisionofthermoregulationisrelaxed,
resultinginlargedailyfluctuationsinbodytemperature. Wepropose
useoftheamplitudeofthe24hbodytemperaturerhythmasanindex
oftheperformancestatusofmammals. Long-termbiologging of
bodycoretemperatureinlargefree-livingmammalsprovidesatool
toinvestigatewhichspecieswill copephysiologically,ornotcope,
when confrontingachangingphysicalworld.
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APC1.7 THERMAL BIOLOGY,
BEHAVIOUR AND HEALTH OF
URBAN HEDGEHOGS

™ MONDAY 4 JULY, 2016 ® 14:35

@ LISAWARNECKE (FUNCTIONAL ECOLOGY ZOOLOGICAL
INSTITUTE, UNIVERSITY OF HAMBURG, GERMANY), ANJU
M ABEL (FUNCTIONAL ECOLOGY ZOOLOGICAL INSTITUTE
UNIVERSITY OF HAMBURG, GERMANY), PATRICIA BUELANG
(FUNCTIONAL ECOLOGY ZOOLOGICAL INSTITUTE, UNIVERSITY
OF HAMBURG, GERMANY), SANDRA FISCHER (FUNCTIONAL
ECOLOGY ZOOLOGICAL INSTITUTE, UNIVERSITY OF HAMBURG,
GERMANY), SIGRUN GORONCY (KOMITEE FUR IGELSCHUTZ
E.V. HAMBURG, GERMANY), PEER GREGERSEN (FUNCTIONAL
ECOLOGY ZOOLOGICAL INSTITUTE, UNIVERSITY OF HAMBURG,
GERMANY), ANNALENA STUHLMANN (FUNCTIONAL ECOLOGY
ZOOLOGICAL INSTITUTE, UNIVERSITY OF HAMBURG,
GERMANY), GINA VOELCKERS (FUNCTIONAL ECOLOGY
ZOOLOGICAL INSTITUTE, UNIVERSITY OF HAMBURG,
GERMANY), JAMES M TURNER (FUNCTIONAL ECOLOGY
ZOOLOGICAL INSTITUTE, UNIVERSITY OF HAMBURG,
GERMANY), KATHRIN H DAUSMANN (FUNCTIONAL ECOLOGY
ZOOLOGICAL INSTITUTE, UNIVERSITY OF HAMBURG, GERMANY)

© LISA.WARNECKE@UNI-HAMBURG.DE

Wehavelittleunderstandingastowhysomespeciesthriveand
others perish in urban habitat. Small mammals that tolerate
urbanisationlikely takeadvantage ofbiologicaltraitsthatallow
aquickresponse to environmental disturbance. The European
hedgehog Erinaceus europaeus is a species that shows higher
populationdensitiesincitiesthaninruralareas. Thephysiological
mechanisms responsible for its ecological success in urban
environments remain unknown, yet these data are crucial for
informing conservation strategies. We aimed to address this
knowledge gapbystudyingseveralphysiologicalandbehavioural
variables of free-rangingindividualsinalarge cityinnorthern
Germany. Specifically, wemonitored skintemperature, activity
patterns, metabolicratesandnestmicroclimatethroughouttheyear.
Additionally,weassessedhealthrisksusingalong-termdataset
collectedatahedgehogcarestation.Ourresultsshowthathedgehogs
wereflexibleinsomethermoregulatoryandbehaviouraltraits(e.g.
individualdifferencesintorporpatterns,temporal organisation of
activityingardensvs.parks,smallerhomerangesandmore simply
constructedneststhanrural conspecifics), whileothervariables
remained moreconservative (e.g.hibernation duration, rates of
metabolism and rewarming from torpor). The primary health
concernswereabscessesdevelopedfromphysicalinjuries caused
by anthropogenic hazards (e.g. fences, nets, pits) or gardeners
disturbing nests. Our study provides important baseline data
highlightingtheimportance ofecophysiologicalflexibilityinthe
successfulpersistenceofhedgehogsindisturbed environments,
whichwillbeusefulforadvisingconservationstrategiesforsmall
mammalsingeneral.




ANNUAL MAIN MEETING BRIGHTON 2016

APC1.8 OCEAN ACIDIFICATION
AFFECTS LOCOMOTOR BEHAVIOUR

AND LATERALIZATION OF A KEYSTONE
MARINE MOLLUSC

™ MONDAY 4 JULY, 2016 Q®© 14:50

& PAOLO DOMENICI (CNR, ITALY), RODRIGO TORRES (CIEP,
CHILE), PATRICIO H MANRIQUEZ (CEAZA, CHILE)

©@ PAOLO.DOMENICI@CNR.IT

Weinvestigatedtheeffectofelevatedlevelsof pCO,and temperature
on locomotor behaviour during prey searching in the marine
gastropod Concholepas concholepas, a rocky-shore keystone
predatorfromthe south-easternPacificcoastofSouth America.
Several locomotor and behavioural traits such as movement
duration,decisiontime, obstacleavoidanceandlateralization were
measuredusingaT-Mazetankwithapreyitempositionedbehind
abarrierattheendofarunway. Two contrastingpCO.levelsand
temperaturesrepresentingpresentday (controlconditions:pCO-
500patmtemperature 15°C)andnear-futurescenarios (pC0O» 1400
patmandtemperature 19°C)wereusedtoreartheexperimental
individualsfor6months.Regardlessoftheexperimental conditions,
nosignificantdifferenceswerefoundintherelativeandabsolute
lateralizationbeforeandafter 6monthsoftreatment. However,
regardlessoftemperature,relativelateralizationwassignificantly
repeatableforanimalstestedafter6monthsatcontrolpCO,, while
elevated pCOz appears to affect the individual ability to retain
relative lateralization at both experimental temperatures. We
suggestthattheseeffectsmayberelatedtomalfunctioningatthe
neurotransmitterlevel causedbyelevatedpCO..Othermeasures
oflocomotorbehaviourwerenotrepeatable. However,movement
durationanddecisiontimeweresignificantlyincreasedandobstacle
avoidancewasdecreasedatelevatedpCO2, suggestingthatelevated
pCO.mayhaveanegativeeffectonthelocomotorybehaviourand
sensoryabilityof C.concholepasandsimilarspeciesinthepresence
ofapreyodourandthusdecreasetheirabilitytoforageefficiently.

APC1.9 DIGESTION PHYSIOLOGY
PREDICTS SENSITIVITY TO OCEAN
ACIDIFICATION IN NON-CALCIFYING
MARINE LARVAE

™ MONDAY 4 JULY, 2016 ©® 15:05

@ MARIAN Y HU (INSTITUTE OF PHYSIOLOGY UNIVERSITY OF
KIEL, GERMANY), MEIKE STUMPP (HELMHOLTZ CENTRE FOR
OCEAN RESEARCH KIEL (GEOMAR) GERMANY, GERMANY)

@ M.HU@PHYSIOLOGIE.UNI-KIEL.DE

Marinelarvalstagesareoftentheweakestlinkwhenaspeciesis
confronted with acidified seawater as predicted for near future
oceanacidificationscenarios.Specialattentionhasbeendedicated
tomarinecalcifierswhichwerepredictedtobeparticularly sensitive
to changes in seawater carbonate chemistry. However, recent
studiesdemonstratedthatsomenon-calcifyingspeciesalsorespond
sensitivelytoacidified seawaterbuttheunderlyingphysiological
processesremainunexplored.
Weusedlarvaeofthehemichordate (Ptychoderaflava)and
theseastar(Archastertypicus)toassesstheeffectsofnearfuture
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acidificationlevels onthesenon-calcifyingmarine organisms.
Larvalstagesofthehemichordaterespondhighly sensitively (100%
mortalityafter8days)tosimulatednear-futureacidificationlevels.
Microelectrodemeasurementsdemonstratedthatthisspecieshas
highlyregulatedalkaline (pH10.13+0.04) digestivesystemsand
metabolicratesincrease4-foldinresponsetoacidified seawater.In
contrast,theseastarlarvaearelesssensitive,showingonlyaslight
developmentaldelay. Larvalstagesof A.typicusdonotregulate
gastricpH,butconformtothesurroundingseawater.

Our results demonstrate that non-calcifying marine
larvae may respond very differently to simulated near-future
ocean acidification. Interspecific comparisons within the
AmbulacrariaindicatethatthealkalinegastricpHandtherigidity
to maintain gastric pH, and thus functionality, represents a
unifying physiological feature for the sensitivity to ocean
acidification. These findings highlight the importance of
understandingfundamental physiological processesinmarine
species to generate hypothesis driven approaches to unravel
potentialadaptationmechanismsintimesofrapidclimatechange.

APC1.10 THE EFFECTS OF
SIMULATED OCEAN ACIDIFICATION
ON GLOBAL TRANSCRIPTOMIC
PROFILING IN A MARINE TELEOST

™ MONDAY 4 JULY, 2016 ® 15:20

& COSIMA S PORTEUS (UNIVERSITY OF EXETER, UNITED
KINGDOM), TAMSYN UREN-WEBSTER (UNIVERSITY
OF SWANSEA, UNITED KINGDOM), EDUARDA SANTOS
(UNIVERSITY OF EXETER, UNITED KINGDOM), ROD
W WILSON (UNIVERSITY OF EXETER, UNITED KINGDOM)

©@ C.S.PORTEUS@EXETER.AC.UK

Marine fishes exposed to end-of-the-century levels of ocean
acidification (OA)showaltered sensorybehaviourthatislikely
toaffectsurvivalofbothindividualsand populations. Recently
we have found that elevated CO. seawater can have a direct
negativeeffectontheolfactorysensitivity of Europeanseabass
(Dicentrarchuslabrax),aneconomicallyimportantspecies. The
mainobjectiveofthecurrentresearchwastoelucidatethemolecular
mechanismsunderpinningthenegativeeffectsof OA onseabass
senseofsmellusinghigh-throughputsequencing.Seabasswere
exposedfor2and7daystoeithercontrol (~400patm)or OA (~1000
patm)seawaterand4-6tissuesreplicatesamplesforeachtreatment
weresampledfromtheolfactoryepithelium(OE)andtheolfactory
bulb(OB-brain). SamplesweresequencedusinganIlluminaHighSeq
2500platformandahighqualitydenovotranscriptomewasbuilt
usingthe Trinitypipeline. After2daysofexposure,differentially
expressedgenesinthe OEpredominantlyincludedthoseinvolvedin
sodiumbicarbonatetransport. After7daysofexposuremanymore
genesweredifferentially expressedincludingthoseinvolvedinion
transport, peptidaseactivity,olfactoryreceptors,andalternative
splicing. Overallfewer genesweredifferentiallyexpressedinthe
OB.Thesedatahighlightthetemporaldynamicsoftheresponseto
OAatthemolecularlevelunderpinningthedecreaseinolfactory
sensitivity. Thisstudyprovidesabetterunderstandingofwhich
genesareinvolvedincopingwithelevated CO,helpinguspredict
whichspeciesaremorelikelytobeaffectedby OAinthefuture.
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APC1.11 STEPPING INTO THE WILD:
TUNING OXIDATIVE BALANCE TO
CHANGING ENVIRONMENTS

™ MONDAY 4 JULY, 2016 ©® 16:10

@& DAVID COSTANTINI (UNIVERSITY OF ANTWERP, BELGIUM)

@ DAVIDCOSTANTINIELIBERO.IT

The world is changing dramatically. This current pace of
change is such that many organisms face rapid, severe and,
often, unpredictable fluctuations in their physical and biotic
environments. The emerging field of conservation physiology
exploresthephysiologicalresponsesoforganismstohuman-induced
environmental changes and attempts to develop physiological
markersthatcanhelptopredicthowthesechangeswillimpacton
theviability of naturalpopulationsintheshort-to, possibly, thelong-
term.Recentresearchinevolutionaryecologyandconservation
physiology has shown that the assessment of oxidative status
metrics,suchasoxidativedamageandantioxidantmolecules,may
provideconservationpractitionersadditional physiologicaltoolsto
predictindividualperspectivesofreproductionandsurvivalandto
assessaposterioritheeffectofenvironmentalstressorsonfitness-
relatedtraitsofagivenspeciesofconservationconcern. Tofoster
awarenessofconservationpractitioners, recentstudiesonthelink
betweenlife-historytraitsandoxidativestressandontheimpact
ofenvironmental perturbationsonoxidativestatusmetricswill
bepresented.

APC1.12 ANTI- AND PRO-OXIDANT
GENE EXPRESSION AND OXIDATIVE
DAMAGE IN THE BLUBBER TISSUE OF
GREY SEAL (HALICHOERUS GRYPUS)
PUPS DURING SUCKLING AND THE POST
WEANING FAST

™ MONDAY 4 JULY, 2016 ©® 16:40

@ HOLLY C ARMSTRONG (PLYMOUTH UNIVERSITY, UNITED
KINGDOM), AILSA J HALL (SEA MAMMAL RESEARCH UNIT,
UNIVERSITY OF ST. ANDREWS, UNITED KINGDOM), SIMON E.
W MOSS (SEA MAMMAL RESEARCH UNIT, UNIVERSITY OF ST.
ANDREWS, UNITED KINGDOM), PADDY P POMEROY (SEA MAMMAL
RESEARCH UNIT, UNIVERSITY OF ST. ANDREWS, UNITED
KINGDOM), KIMBERLEY A BENNETT (ABERTAY UNIVERSITY,
UNITED KINGDOM)

@ HOLLY.ARMSTRONG@PLYMOUTH.AC.UK

Theabilitytorespondadequatelytostressiscrucialtofitnessand
survival. Cellular defences play key rolesin protecting against
naturalandanthropogenicstressors. Grey seal pupsexperience
rapidphysiologicalchangesduringdevelopment. Theyfeedon40-
60%fatmilk,tripleinbodymassduringtheirfirst 18-21 daysoflife,
andundergoapostweaningfastofuptofourweeks.Highfatintake,
rapidfatdepositionandprolongedfooddeprivationcanstimulate
reactiveoxygenspeciesproductioninotherspecies. WeusedqPCR
toinvestigatechangesingeneexpressionofpro-andantioxidant
enzymesinblubbertissueduringsucklingandfastinginpupson
thelsleofMay,Scotland,duringOctobertoDecember2013 (n=15).
Glutathioneperoxidase (GPx), superoxidedismutase (SOD)and
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NADPHoxidase4 (NOX4)weresignificantlyupregulatedduring
thepostweaningfast,whereascatalase(CAT)andglutathione-S-
transferase (GST)weredownregulatedduringthisperiod (LME;
p>0.05). There was no difference in malondialdehyde (MDA)
concentration, an index of oxidative damage, during suckling
or fasting. MDA was not related to gene expression changes.
Thissuggestsantioxidantdefencesareimportantandeffective
in avoiding oxidative stress in blubber during fasting. These
mechanisms mirror those in muscle tissue of fasting Northern
elephantsealpups.Ourdatahighlightthatsucklingisnotassociated
withhigherantioxidantgeneexpression,despitehighfatintakeand
rapidfattissueexpansion. Theability of pupstoavoidROS production
andoxidativedamageinblubberundertheseconditionswarrants
furtherattention.

APC1.13 HYPERCAPNIA, BRAIN IONS
AND FISH BEHAVIOUR: GABAERGIC
NEUROTRANSMISSION IN FISHES
APPEARS FINE TUNED TO THE
PREVAILING CO. LEVELS IN

THEIR HABITAT

™ MONDAY 4 JULY, 2016 ©® 16:55

@ GORAN E NILSSON (UNIVERSITY OF OSLO, NORWAY), MATTHEW
D REGAN (UNIVERSITY OF BRITISH COLUMBIA, CANADA),
SJANNIE LEFEVRE (UNIVERSITY OF OSLO, NORWAY)

©@ G.E.NILSSONeIBV.UIO.NO

Projectedrisesinaquatic CO.levelsappeartotriggeracid—base
regulatory responses in fishes that lead to altered GABAergic
neurotransmission and disrupted behaviour. Itis thought that
changes in Cl- and HCOs- gradients across neural membranes
interfere with the function of GABA-gated anion channels
(GABA Areceptors).Sofar,suchalterationshavebeenrevealed
experimentally by exposing species living in low-pCO.
environments (around400patm),likemanyoceanichabitats,to
elevatedpCO: (usuallyaround 1000patm). Wehavenow explored
theoppositesituation, hypothesizingthatfisheslivingintypically
hypercapnicenvironmentsalsodisplaybehaviouralalterationsif
exposedtolowCOzlevels. Thiswouldindicatethationregulation
inthefishbrainisfine-tunedtotheprevailing CO. conditions. We
quantifiedpHregulatoryvariablesandbehaviouralresponsesof
Pangasianodonhypophthalmus,afishnativetothehypercapnic
Mekong River, acclimated to high-pCO, (30 000 patm) or low-
pCO2 (400 patm)water. Thebrainandblood pHwere foundtobe
activelyregulatedandthelow-pCO.fishdisplayedsignificantly
higheractivitylevels,whichwerereducedaftertreatmentwith
gabazine,a GABA Areceptorblocker. Thisindicatesaninvolvement
ofthe GABA Areceptorandaltered Cl-and HCOs-ion gradients.
Goldmancalculationssuggestedthatlowlevelsofenvironmental
CO. can cause significant changes in neural ion gradientsin P.
hypophthalmus.Weconcludethatbrainionregulationinfishesis
fine-tunedtotheprevailingambient CO. conditionsandisproneto
disruptioniftheseconditionschange.
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APC1.14 EXPRESSION OF GENES
INVOLVED IN BRAIN GABAERGIC
TRANSMISSION IN THREE-SPINED
STICKLEBACK (GASTEROSTEUS
ACULEATUS) EXPOSED TO
NEAR-FUTURE pCO,

™ MONDAY 4 JULY, 2016 ® 17:10

@ FLORIANA LAI (UNIVERSITY OF 0SLO, NORWAY), CATHRINE E
FAGERNES (UNIVERSITY OF OSLO, NORWAY), FREDRIK JUTFELT
(NORWEGIAN UNIVERSITY OF SCIENCE AND TECHNOLOGY,
NORWAY), GORAN E NILSSON (UNIVERSITY OF 0SLO, NORWAY)

@ FLORIANA.LAIEIBV.UIO.NO

Changes in the function of the main inhibitory neuroreceptor
GABAA hasbeen suggested as general mechanism behind the
sensory and behaviour alterations seen in ocean acidification
studies on fish. When exposed to elevated pCO., fish regulate
theiracid-basebalancebyaccumulatingHCO3-inthebloodand
tissues,accompaniedbyareleaseof H+ and Cl-tothe water. These
ion-regulatorychangesmightaffecttheionsgradientacrossthe
neural membranes and interfering with the GABAA receptor
function, possiblymakingitexcitatoryratherthaninhibitory. We
herepresentthefirstcomprehensiveanalysisofexpressionofgenes
involvedinthe GABAergictransmissionandofgenesinvolvedin
transmembraneionstransportinfishbrain.mRNA transcripts
werequantifiedinbrainsofthree-spinedstickleback (Gasterosteus
aculeatus) kept under control (333 + 30 patm CO_ ) or high CO-,
tensions (991 +57 patm CO, ) for43days. Inthe high-CO. group
therewasanincreasedmRNA expressionof some GABA Areceptor
subunitisoforms. Moreover,exposuretoelevated CO, alteredthe
expression of NKCC1 and NDAE, two transporters involved in
regulatingintracellularCl-andinHCO3s-neurons.
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APC1.15 SPECIES INTRODUCTIONS
IN DESERT RIPARIAN ECOSYSTEMS:
THE CASCADING IMPACTS OF

LOCAL ADAPTATION AND RESOURCE
ALLOCATION STRATEGIES ON
BIOTIC INTERACTIONS

™ TUESDAY 5 JULY, 2016 ©® 10:30

@ KEVIN HULTINE (DESERT BOTANICAL GARDEN, UNITED
STATES), RANDALL LONG (UNIVERSITY OF CALIFORNIA SANTA
BARBARA, UNITED STATES), SUSAN BUSH (UNIVERSITY
OF CALIFORNIA SANTA BARBARA, UNITED STATES), CARLA
D’ANTONIO (UNIVERSITY OF CALIFORNIA SANTA BARBARA,
UNITED STATES), TOM DUDLEY (UNIVERSITY OF CALIFORNIA
SANTA BARBARA, UNITED STATES), KEVIN GRADY (NORTHERN
ARIZONA UNIVERSITY, UNITED STATES)

© KHULTINE@DBG.ORG

Riparian ecosystems in desert regions of North America are
recognizedashotspotsofbiodiversitythatsupportmanythreatened
species,andarelocatedinaregionthatissufferingamongthehighest
ratesofclimatechange. Populusfremontiiisafoundationspecies
ofthiscriticalhabitat,butisthreatenedbothbyclimatechange
andthenon-nativetree/shrub Tamarixspp.inlargepartbecause
bothareknowntodisruptthesymbioticrelationshipbetweenP.
fremontiiandmycorrhizal communities. Therecentintroduction
ofaspecialistherbivore (Diorhabdaspp.)asabiocontrol of Tamarix
issignificantlyalteringtherelationshipbetweenthisnon-native
shrubanditshabitat. Diorhabdafeedsexclusively on Tamarixfoliage
resultinginvaryingratesofdiebackandmortalitydependingon
geneticvariationinresourceallocationstrategiesandlandscape-
scale growing conditions. We anticipate that 1) defoliation by
Diorhabdawillsignificantlyreducethenegativeimpactof Tamarix
onP. fremontii/ mycorrhizalassociations, 2) certain P. fremontii
genotypeswillbemorepositivelyimpactedby Tamarixdiebackand
mortalitythanothersduetovariousselectionpressurestocopewith
competition, stressand Tamarixpresence,and 3) Spatial variability
inclimateandclimatechangewillmodifythecapacity for Tamarix
tosurviveepisodicdefoliationby Diorhabdathatwillalsomodify
thecomplexinteractionbetweenTamarixandP.fremontiiandits
associatedsoilcommunities.
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APC1.16 UNDERSTANDING THE
CAUSES OF GLOBAL AMPHIBIAN
DECLINES: HOW IMPORTANT IS
ENVIRONMENTAL CONTEXT?

™ TUESDAY 5 JULY, 2016 ® 11:10
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APC1.17 EVIDENCE FOR CHRONIC
STRESS IN MARGINAL POPULATIONS:
A CASE STUDY OF THE CAPE
MOUNTAIN ZEBRA

™ TUESDAY 5 JULY, 2016 ® 11:25

@ LESLEY A ALTON (MONASH UNIVERSITY, AUSTRALIA),

MANUEL HERNANDO BERNAL (THE UNIVERSITY OF QUEENSLAND,
AUSTRALIA), TOBY MITCHELL (THE UNIVERSITY OF
QUEENSLAND, AUSTRALIA), VINCENT O VAN UITREGT (THE
UNIVERSITY OF QUEENSLAND, AUSTRALIA), REBECCA L CRAMP
(THE UNIVERSITY OF QUEENSLAND, AUSTRALIA), CRAIG R
WHITE (MONASH UNIVERSITY, AUSTRALIA), ROBBIE S WILSON
(THE UNIVERSITY OF QUEENSLAND, AUSTRALIA), CRAIG E
FRANKLIN (THE UNIVERSITY OF QUEENSLAND, AUSTRALIA)

© LESLEY.ALTON@MONASH.EDU

Around the world, hundreds of amphibian populations are
disappearing despite the availability of pristine habitat. These
mysteriouspopulationdeclinesexemplify theseverity ofthe current
biodiversitycrisisand presentoneofthe greatestchallengesfor
conservation:theydemonstratethattheinfluenceof humanson
the environment is so pervasive that even species in protected
habitats arenot safefromextinction. One possible explanation
forthesedeclinesisexposuretoincreasedultraviolet-Bradiation
(UVBR) caused by human-induced ozone depletion. Studies on
theimpact ofincreased UVBR have predominantly considered
UVBRinisolationof otherenvironmentalfactors. Such studies
haveshownthatexposuretoUVBRisdetrimentaltothehealth
of amphibians, causing mortality, malformations and reduced
growth. In nature, however, amphibians often contend with
numerousabioticandbioticfactorssimultaneously. Forinstance,
amphibiansmustcopewithvariationsintemperatureandaquatic
oxygenwhilealsocompetingwithothersforresourcesandavoiding
predation, all of which can be detrimental to their health and
survival.Importantly,suchnaturalchallengesarepresentinthe
pristinehabitatswhereamphibiansaredeclining.Iwill present
examplesofourresearchshowinghowthesenaturalchallenges
altertheimpactof UVBRonamphibians.Iwillalsodiscusshowthe
effectof UVBR combinedwithotherfactorsvariesacrossresponse
variablesandacrosslevelsof UVBR.Ourresearchdemonstrates
that consideration of additional environmental factors
together with anthropogenic factorsis vital forunderstanding
the contribution of human-induced environmental change
tobiodiversityloss.

@ JESSICA LEA (UNIVERSITY OF MANCHESTER, UNITED
KINGDOM), SUSANNE SHULTZ (UNIVERSITY OF MANCHESTER,
UNITED KINGDOM), GRAHAM KERLEY (NELSON MANDELA
METROPOLITAN UNIVERSITY, SOUTH AFRICA), SUE
WALKER (CHESTER Z00, UNITED KINGDOM), JOHN JACKSON
(UNIVERSITY OF SHEFFIELD, UNITED KINGDOM), SHELBY
MATEVICH (UNIVERSITY OF MANCHESTER, UNITED KINGDOM)

@ JMD.LEA@GMAIL.COM

Manyspecieshaveundergonelong-termrange contractioncaused
by anthropogenic activities, resulting in their conservation in
areasoflowecological suitability. A coreissueliesintheactive
managementofaspeciesinsuboptimalhabitatduetoaninaccurate
perception of its historical distribution and ecology. The Cape
mountainzebrahasbeenidentifiedasonesuchspecies, withseveral
populationsclassifiedas‘ecologicalrefugees’. Thesepopulationsare
characterizedbylowhabitatanddietqualityandpoorperformance.
Establishingthelinksbetweenhabitatmarginality, population
performanceandindividual physiologyiscrucialformanaging
vulnerablepopulations. Weusefaecalhormone samplingtechniques
toassessthephysiologicalstatusofCapemountainzebraindividuals
in populations with both high and low quality habitat. Faecal
glucocorticoidlevelsweresignificantly elevatedinpopulations
withpoorhabitatqualityandperformance.Inaddition, wefounda
significantinteractionbetweenhabitatqualityandrainfallseason,
whereduringthedryseasonfaecalglucocorticoidsremainhigh
acrossallpopulations.OurresultsindicatethatpopulationsofCape
mountainzebrainecologicallyunsuitable conditionsarechronically
stressed,andthatthismaybenegativelyimpactingreproductive
rates. Thishighlightsthepotential costofconfiningaspeciesto
marginalhabitat, whetherknowinglyornot,andisparticularly
alarmingwhen consideringcriticallyendangeredspeciesthathave
onlyoneorafewpopulationsleft. Weemphasizetheimportance
oftakingintoaccounthistoricaldistributionandecology when
undertakingconservationplanningonanyscale.

APC1.18 ENVIRONMENTAL DRIVERS
OF IMMUNE FUNCTION IN ECTOTHERMS

™ TUESDAY 5 JULY, 2016 ©® 11:40

@ REBECCA L CRAMP (UNIVERSITY OF QUEENSLAND,
AUSTRALIA), LESLEY A ALTON (MONASH UNIVERSITY,
AUSTRALIA), CRAIG E FRANKLIN (UNIVERSITY OF
QUEENSLAND, AUSTRALIA)

@ R.CRAMP@UQ.EDU.AU

Asaconsequenceofrapidenvironmentalchange, theworldisfacing
itssixthmajorbiologicalextinctionevent. Arecentsurgeinthe
rateofemergenceofinfectiousdiseasesofwildlifehascontributed
significantly to this biodiversity crisis. In addition to the cost
tobiodiversity, thereisa significantrisk to human health from
emerginginfectiousdiseaseswithawildlifeorigin (zoonoses), with
morethan60%ofrecenthumanemerginginfectiousdiseasesbeing
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zoonotic. Consequently,understandingthedriversunderpinning
theemergenceofnoveldiseasesinanimalsisimportantasa ‘first
lineofdefence’formanagingtheemergenceof potentialzoonotic
diseasesofhumans. Howorganismsrespondimmunologicallyto
pathogensandhowtheirenvironmentshapesthisresponseisone
considerationlikelytodeterminetheimpactofemergingdiseases,
notonly at thelevel of the organism, but atthe community and
specieslevelsaswell. Recentworkinourlaboratoryhasexamined
two key environmental drivers of physiological function,
temperatureandsolar UV-Bradiation,andtheirinfluenceonvarious
aspectsofimmunefunctionanddiseasesusceptibilityinfrogsand
fish.Inthispresentation, wewillpresentseveralexamples ofhow
thesetwokeyenvironmentalfactorsaffectorinfluenceaspectsof
immunefunctionandhowtheeffectofonecanbemodulatedbythe
presenceoftheother.

APC1.19 MALE MONKEYS GET KICKED
WHEN THEY’RE DOWN: INCREASED
INJURY RATES DURING FEVERS

™ TUESDAY 5 JULY, 2016 Q® 12:10

@ ROBYN S HETEM (UNIVERSITY OF THE WITWATERSRAND,
SOUTH AFRICA), RICHARD MCFARLAND (UNIVERSITY OF
WISCONSIN-MADISO, UNITED STATES), DUNCAN MITCHELL
(UNIVERSITY OF THE WITWATERSRAND, SOUTH AFRICA),
SHANE K MALONEY (UNIVERSITY OF WESTERN AUSTRALIA,
AUSTRALIA), PETER S HENZI (UNIVERSITY OF LETHBRIDGE,
CANADA), LOUISE BARRETT (UNIVERSITY OF LETHBRIDGE,
CANADA), CHRISTOPHER YOUNG (UNIVERSITY OF SOUTH
AFRICA, SOUTH AFRICA), ANDREA FULLER (UNIVERSITY
OF THE WITWATERSRAND, SOUTH AFRICA)

@ ROBYN.HETEM@WITS.AC.ZA

Feversduringinfection,andtheassociated sicknessbehaviours,
often are considered an adaptive response by the host. Yet,
within a social context it may be advantageous to suppress
sicknessbehaviours, suchaslethargyandanorexia, toimprove
reproductivesuccessorsocialstatus. Weimplanted dataloggers
toobtaincontinuous,remotemeasuresofcorebodytemperature
of free-living vervet monkeys (Chlorocebus pygerythrus) and
conducted concurrentbehavioural observations. Wedetected 63
spontaneousfebrileepisodes(definedasa0.5°Celevationinmean
24hbodytemperature)in30individuals (16 males)overafive-year
period.Feverslastedbetween2and 14daysandwerecharacterized
byanupwarddisplacementofthenychthemeralrhythmofbody
temperature. Mean24hbodytemperatureincreasedsignificantly
from37.9+0.3°Cwhenmonkeyswereafebrileto38.9+0.3°Cwhen
theywerefebrile (t29=18.6,P<0.0001). Mean24hminimumbody
temperature increased by 0.9+0.4°C and 24h maximum body
temperature increased by 0.8+0.3°C during the fever. Average
maximum body temperature reached during the fevers was
40.6+0.5°C.Injuryratewasanorderofmagnitudehigherwhenthe
monkeyswerefebrilethanwhentheywereafebrile,andoccurred
whenthemonkeyshadestablishedfevers. Malemonkeysduring
thebreedingperiodsustainedaninjuryevery12febriledays. Male
monkeys appear to be able to detect when other males are sick
andacttoreducethecompetitivenessofthosemales. Knowledge
of how social factors modulate the welfare of infected animals
isanimportant aspect to consider in understanding ecological
implicationsofdisease.
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APC1.40 LIFE ON A MISMATCHED
DIET: LESSONS FROM FARMED
ATLANTIC SALMON

™ THURSDAY 7 JULY, 2016 ©® 12:25

@ ELZBIETA KROL (UNIVERSITY OF ABERDEEN, UNITED
KINGDOM), ALEX DOUGLAS (UNIVERSITY OF ABERDEEN,
UNITED KINGDOM), CHRISTOPHER J SECOMBES (UNIVERSITY
OF ABERDEEN, UNITED KINGDOM), SAMUEL AM MARTIN
(UNIVERSITY OF ABERDEEN, UNITED KINGDOM)

© E.KROL@ABDN.AC.UK

Increasingnumbersofanimalsareexposedtodietstheydidnot
evolvetodigest,absorbandutilise. Theseevolutionarymismatched
dietstypicallycomewithnovelsetsoftoxins,antigensandmicrobial
challenges,whichhavebeenimplicatedinthepredispositionto
gutinflammation (enteritis)andothergastrointestinaldiseases
in humans, zoo animals and pets, domesticated livestock and
poultry. Evidence is also growing that many wild animals are
facingdietary shiftsand nutritional challengesresulting from
globalclimatechange.Understandingtheimpactsofmismatched
dietsonanimalhealthandperformancehasbeenlimitedbythe
lack of rodent models for diet-induced enteritis. Here, we argue
thatimportantinsightscanbegainedbystudyingcarnivorousfish
thataretypicallyfedplantproteindietsinaquaculturesettings.
Weexaminedtheguttranscriptomeresponsestodifferentplant
proteinsin Atlanticsalmonanddemonstratedthattheseresponses
wereplant-specific, withrelativelyfewtranscriptomicalterations
commonforallplantproteinsused. Whendifferentplantproteins
weresimultaneouslyincludedinthediet, theyinducedlessextensive
alterationsoftheguttranscriptomethansingleplantproteindiets.
Themixedplantproteindietswerealsoassociatedwithimproved
bodycompositionoffishrelativetothesingleplantproteindiets,
providingevidenceforalinkbetweenthemagnitudeofchangesin
theguttranscriptomeandwhole-animalperformance. Ourresults
indicatethatfarmedfishprovideanattractiveanimalmodelfor
investigating the complex interactions between the digestive
systemandevolutionarymismatcheddietsinvertebrates,atboth
whole-animalandmolecularlevels.
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APC1.20 PATHOGENS OF PLENTY:
INTEGRATION OF MOLECULAR,
PROTEOMIC, CELLULAR, AND
ORGANISMAL-LEVEL ASSESSMENTS OF
WILD MIGRATING SALMON TO DISCERN
THE PATHOGENIC POTENTIAL OF
DOZENS OF MICROBES

™ TUESDAY 5 JULY, 2016 ©® 13:40

@ KRISTIMMILLER (PACIFIC BIOLOGICAL STATION
FISHERIES AND OCEANS CANADA, CANADA), ANGELA D
SCHULZE (PACIFIC BIOLOGICAL STATION, CANADA), AMY
TABATA (PACIFIC BIOLOGICAL STATION, CANADA), SHAORONG
LI (PACIFIC BIOLOGICAL STATION, CANADA), KARIA K
KAUKINEN (PACIFIC BIOLOGICAL STATION, CANADA),
EMILIANO DI CICCO (PACIFIC BIOLOGICAL STATION,
CANADA), SCOTT G HINCH (UNIVERSITY OF BRITISH
COLUMBIA, CANADA), KEN M JEFFRIES (UC DAVIS, UNITED
STATES), NATHAN FUREY (UNIVERSITY OF BRITISH COLUMBIA,
CANADA), ARTHUR BASS (UNIVERSITY OF BRITISH COLUMBIA,
CANADA), AMY TEFFER (UNIVERSITY OF VICTORIA, CANADA),
BRIAN RIDDELL (PACIFIC SALMON FOUNDATION, CANADA)

@ KRISTI.MILLEReDFO-MPO.GC.CA

Wild salmon populations have been declining across multiple
speciesinmanycountriesaroundtheworld. Cumulativeand/or
synergisticstressorsaffectingsalmonintheirvulnerable smolt
out-migrationstagearesuspectedtobeimportantdeterminants
of year-class strength, but which factors are mostimportantis
stillnotknown. Aroleforinfectiousdiseaseinsalmondeclinesis
suspected,butinsufficientdataexistsondiseaseimpactsonwild
salmontodeterminewhich,ifany,diseasesmaycausesubstantial
losses in the ocean. We devised a multidisciplinary program
integratingbroad-scalemicrobemonitoringwithphysiological
impact assessments at the molecular, cellular and organismal
levelstotacklethese questions. Centraltotheresearchwasthe
developmentofahighthroughputpathogenmonitoringtoolbased
onmicrofluidicquantitative PCR tosimultaneously detect dozens
ofsalmonpathogens. Thisplatformisbeingappliedtodetermine
whichpathogenscausingdiseasesinsalmonworldwidearecarried
byBCsalmon,toassesstheirdistributionalshiftsovertimeand
spaceinwild,enhancementhatchery,andfarmedsalmon,andto
identifypathogensassociatedwithsalmonsurvivalintracking,
predation,andstress-challengestudies. Diseasephenotypesare
beingidentifiedbymergingpathogenmonitoringwithhostgene
expressionprofilingandhistopathology. Ultimately, thisresearch
willidentifypathogensofgreatestbiosecurityrisktowildsalmon.
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APC1.21 LATE-PROGRESSION AMOEBIC
GILL DISEASE IMPAIRS TEMPERATURE
TOLERANCE IN INFECTED ATLANTIC
SALMON (SALMO SALAR)

™ TUESDAY 5 JULY, 2016 ®© 14:20

@ ALYSSA BOWDEN (IMAS UNIVERSITY OF TASMANIA,
AUSTRALIA), T D CLARK (IMAS UNIVERSITY OF TASMANIA,
AUSTRALIA), S J ANDREWARTHA (CSIRO AGRICULTURE,
AUSTRALIA), N ELLIOTT (CSIRO AGRICULTURE, AUSTRALIA),
P FRAPPELL (IMAS UNIVERSITY OF TASMANIA, AUSTRALIA)

© LISS.BOWDEN@CSIRO.AU

Amoebic gill disease (AGD) is the most prevalent health issue
affecting Atlanticsalmonindustriesinsoutheast Tasmaniaandisa
majorcauseofmortalitiesinfarmedpopulations. Theamoebaattach
solelytothegillsand causehyperplasticlesionswhich generally
leadtolamellarfusion. AGD-associatedmortalityispresumedtobe
relatedtorespiratoryfailureduetothelossoffunctionalgillarea,
butthishasyettobeconclusively confirmed. Tasmanianoutbreaks
proliferate in the summer months in parallel with increasing
temperature. Infected fish sufferhighermortality ratesathigh
temperatures, sothisstudytookthefirststeptoinvestigatingthe
hostresponseto AGDunderelevatedtemperaturesthroughacritical
thermalmaxima (CTmax) test.Itwashypothesisedthatinfected
individualswouldbelesstoleranttoelevatedtemperaturesthan
naivefish. Watertemperaturewasincreasedatarateof2°C/hrand
CTmaxwasrecordedatlossofequilibrium. Subsequently, fishwere
gillscoredusingthestandardfarmcriteriatodeterminelevel of
infectionandbloodsamplesweretakentomeasurebloodparameters
andstresshormones.Preliminaryresultssupportourhypothesis
ofloweredthermaltoleranceindiseasedindividuals,butthiswas
onlymanifestedoncethediseasehadprogressedsubstantially such
thatgillscoresreachedhighvaluesof4-5.

APC1.22 LONG-TERM ENVIRONMENTAL
INFLUENCE UPON HYPOXIA
TOLERANCE IN FISH: DOES THE
CARDIORESPIRATORY SYSTEM

PLAY A ROLE?

™ TUESDAY 5 JULY, 2016 ©® 14:35

@ GUY CLAIREAUX (UNIVERSITE DE BRETAGNE OCCIDENTALE,
FRANCE), FLORIAN MAUDUIT (UNIVERSITE DE BRETAGNE
OCCIDENTALE, FRANCE), HELENE OLLIVIER (UNIVERSITE
DE BRETAGNE OCCIDENTALE, FRANCE), NICOLAS LE BAYON
(IFREMER, FRANCE), OLIVIER MOUCHEL (IFREMER, FRANCE),
JOSE L ZAMBONINO (IFREMER, FRANCE)

@ GUY.CLAIREAUX@UNIV-BREST.FR

Usingapopulationof400individuallytagged Europeanseabass
wedesignedanexperimentwiththeobjectiveoftravellingdown
thelevelsofbiological complexitytohighlightsomeentrypointsof
theenvironmentalinfluenceuponfishtolerancetohypoxia. This
experimentspannedover2yearsandtargetedthecardiorespiratory
system. Young-of-the-yearseabassweresubmittedtoahypoxia
challengetestwhichallowedthe determination ofindividuals’
incipientlethaloxygensaturation. Ourexperimentalpopulation
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was then divided in two subgroups. One subgroup was keptin
thelaboratory (LAB), whilethe second was transferred to semi
naturaltidalponds (POND)foraperiod of sixmonths. Fishwere
thenrecovered from the ponds, brought back to the laboratory
andregroupedwiththosethatremainedinthelaboratory. After
4monthsundercommongardenconditions,weobservedthatfish
fromthePOND groupdisplayedhighertolerancetohypoxiathan
fishfromthe LABgroup,andthatthisdifferencepersistedafter1
year.Respirometryshowednodifferencebetween LABandPOND
withregardstomaximalandstandardmetabolicratesaswellas
criticaloxygenlevel. ECGofanaesthetisedindividualssubmitted
toastandardizedhypoxiarevealedthatfishfromPONDandLAB
groups responded differently. However, maximal heart rates
measuredfollowingatropineinjection weresimilar. Ventricularstrip
preparationstestedunderhypoxicconditionsshowednodifference
betweenPONDandLAB.Weconcludethatthecardiorespiratory
systempoorlyexplainstheimprovedhypoxiatolerance observed
in the POND. Capacity for metabolic depression and anaerobic
metabolismwillhavetobeexamined.

APC1.23 PHENANTHRENE IS
THE CARDIOTOXIC POLYCYCLIC
AROMATIC HYDROCARBON

™ TUESDAY 5 JULY, 2016 ©® 14:50

@& HOLLY SHIELS (UNIVERSITY OF MANCHESTER, UNITED
KINGDOM), FABIEN BRETTE (UNIVERSITY OF BORDEAUX,
FRANCE), GINA GALLI (UNIVERSITY OF MANCHESTER, UNITED
KINGDOM), CAROLINE CROS (UNIVERSITY OF BORDEAUX,
FRANCE), JOHN INCARDONA (NOAA, UNITED STATES),
NATHANIEL SCHOLZ (NOAA, UNITED STATES), BARBARA
BLOCK (STANFORD UNIVERSITY, UNITED STATES)

©@ HOLLY.SHIELS@MANCHESTER.AC.UK

TheDeepwaterHorizondisasterdrewglobalattentiontothetoxicity
ofcrudeoilandthepotentialforadversehealtheffectsamongspill
respondersandthenumerousanimalsinthenorthern GulfofMexico.
Crudeoil fromthe spillreleased complex mixtures of polycyclic
aromatic hydrocarbons (PAHs) into marine areas including
pelagicspawninghabitatsfortunas,billfish,and otherecologically
important top predators. PAH exposure of whole fishes during
developmentandexposuretoheartcellsfromadults,revealtheheart
isvulnerabletooil-toxicity. However, the precise PAHs thatcause
cardiotoxicity,aswellasthemechanismsunderlyingcontractile
dysfunction,arenotknown. Here weusedelectrophysiological
andconfocalmicroscopytechniquesintunas(Pacificbluefintuna,
ThunnusOrientalis, yellowfintuna, Thunnusalbacares)and Pacific
mackerel (Scomberjaponicus)todemonstratethatphenanthrene,a
PAHwithabenzene3-ringstructure,isthekeycompounddisrupting
cardiacfunction.Phenanthreneprolongstheactionpotentialdue
topotassiumchannelblockadeanddecreasestheamplitudeofthe
cellularCa2+transientsthatdriveforcegeneration.Becausethere
aremanyimportantenvironmentalsourcesofphenanthrenein
additiontopetroleumbasedoilspills,includingurbanairpollution,
ourfindingssuggestthatphenanthrenemaybeamajorworldwide
causeofvertebratecardiacdysfunction.
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APC1.30 THE ENERGETIC
TRIANGLE: A PHYSIOLOGY-BASED
LIFE-HISTORY CLASSIFICATION
SCHEME FOR REEF CORALS

™ TUESDAY 5 JULY, 2016 @®© 16:00

@ MIAHOOGENBOOM (JAMES COOK UNIVERSITY, AUSTRALIA)

@ MIA.HOOGENBOOM1@JCU.EDU.AU

Conservingandrestoringecosystemsrequiresunderstandingofhow
environmentalchangeaffectspopulationsand communities. Many of
theenvironmentalchangesassociatedwithglobalwarmingimpacton
organismsatthephysiologicalleveland, therefore, predictingchanges
inpopulationdynamicsandcommunitystructurerequirestheeffects
ofenvironmentalchangeonthephysiologyanddemographicrates
ofindividualstobe quantified. HereI describe anovel functional
classificationofstonycorals, theecosystemengineersofcoralreefs,
thatisbasedexplicitlyonphysiologicalenergeticsandthathelpsto
bridgebetweeneffectsonindividualorganismsandoncommunities.
Allofthemyriadfunctionalclassificationschemesdescribedinthe
literature arefounded ontheunderlying conceptthatorganisms
apportionresourcesbetweenreproduction,survivalandgrowth.
However, fewoftheseschemesexplicitlylinkorganismaltraitsto
energyallocation.InthisstudyIpresentnewdata,andreviewseveral
decadesofliteraturedata, toidentifypatternsofenergyacquisition
andallocationamongstony corals,andtoordinatespeciesbasedon
theirenergyallocationtostructuraltissuebiomass,reproductive
tissues and skeleton growth (a metric for space acquisition by
theseorganisms).Ithenexplorehowthepositionofspeciesinthis
ordinationchangesasindividualsgrowovertimeand,usinggeneral
relationshipsbetweentemperatureandmetabolicrates,Idemonstrate
how patternsofenergyallocationmight changetomaintaine.g.
growthattheexpenseofreproductioninachangedenvironment.

APC1.31 METABOLIC AND GROWTH
EFFECTS OF DAILY ACUTE HEAT
CHALLENGE ON A COLD WATER PISCIVORE

™ TUESDAY 5 JULY, 2016 ® 16:30

@ MATTHEW GUZZO (UNIVERSITY OF MANITOBA, CANADA),
NEIL MOCHNACZ (FISHERIES AND OCEANS CANADA, CANADA),
TRAVIS DURHACK (FISHERIES AND OCEANS CANADA, CANADA),
BENJAMIN KISSINGER (UNIVERSITY OF MANITOBA, CANADA),
JASON TREBERG (UNIVERSITY OF MANITOBA, CANADA)

©@ MATTGUZZ012@GMAIL.COM

Temperatureisanimportantenvironmentalfactorinfluencingfish
physiology.Insmallnorth-temperatelakes,nearshore preymakes
upthemajorityof coldwaterpiscivorediets; however,becausethese
lakesthermally-stratifyduringsummer, nearshoreregionsoften
exceedtheoptimaltemperaturelimitsformostcoldwaterpiscivores,
butnotfortheprey. Tocope, piscivoresmakeshortexcursionsintothe
nearshoretofeedandquicklyreturntocoldwatertodigest. Withair
temperaturespredictedtoincrease,manyhistorically-isothermal
northernlakesmaybegintostratifyandlakesthatalreadystratify
may achieve longer, warmer stratified periods. To understand
theimpact oftheselimnological changes on cold water fish, we
performedalabexperimenttotest:(1)ifdailyshortexcursionsinto
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supra-optimaltemperaturesimpactgrowthandmetabolicrate;
and, (2)ifincreasingsupra-optimaltemperatureswouldstrengthen
impacts.Juvenilelakecharr(Salvelinusnamaycush) wereheldat
~10°C(optimumtemperature) withtreatmentsexposedto17 or22
°Cfor~5mindailyover64days. Allgroupswereofferedaration of
~1.5%bodymassdaily. Heatexposuresweremildbutrecurrent, with
treatmentfish subjectedtosupra-optimaltemperaturesforonly
~1%oftheexperimentalduration. Controlfishconsumedmorefood
thanthedailyheatchallengedfishbutgrowthwassimilaracross
treatmentssuggestingthedailyacuteheatchallengemayincrease
food conversionefficiency. Standard metabolicratewassimilar
among treatments; however, control fish had lower maximum
metabolic rates and lower metabolic scope than fish that were
exposedtowarmwater.

APC1.32 ARE RESPIRATORY EFFECTS
OF GLOBAL WARMING AND OCEAN
ACIDIFICATION EXPLAINED BY

A UNIFYING OCLTT CONCEPT?

™ TUESDAY 5 JULY, 2016 ©® 16:45

@ SJANNIE LEFEVRE (UNIVERSITY OF 0SLO, NORWAY)

@ SJANNIE.LEFEVREE@IMBV.UIO.NO

Thechangingclimatepromptsadesiretounderstandandthereby
aneed to study and ultimately predict the outcome for marine
ectothermicanimals. Theconceptof “Oxygenand Capacity Limited
Thermal Tolerance” (OCLTT), whichisinspiredbytheFryparadigm
ofabell-shaped “increase-optimum-decrease”-typeresponse of
absoluteaerobicscope (A AS)toincreasingtemperature, whilealso
includingproposednegativeandsynergisticeffects ofelevated
CO: levels,hasbeensuggested as aunifying framework. Inmy
talk,Iwillpresentameta-analysisofavailabledataexaminingthe
followingquestions:does AASingeneralfollowabell-shapedcurve
i.e.istherealwaysanoptimumtemperature? Does CO.ingeneral
causeanincreaseinrestingoxygendemand (M O2rest),and thereby
reduce AAS? Andisthecombinedeffectof CO,andtemperatureon
MO2:estand AAS generallylargerthanexpected fromtheirsumi.e.
istheinteractionsynergistic?Icalculatedlogresponseratiosto
beabletocompareresultsfromawiderangeofstudies,including
bothfishandinvertebrates. Whenexaminingthedataasawhole,
fromtheperspectiveoftheabovepredictions,itbecomesevident
thatthereisaheterogeneitythatisdifficulttoreconcilewiththe
idea of a single unifying principle. Whileitis clear that climate
changecanhaveseverephysiologicaleffects,andthat AASmight
be a useful variable for predicting the outcomes in some cases,
malfunctionofotherphysiologicalmechanismsmustbe considered
andgeneralizationssuchasthe OCLT T conceptshouldbeusedwith
caution.nservationinterventions. Thispresentation willexplore
theroleofexperimentalbiologyinevidence-based conservation.
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APC1.45 WHY IS THE HATCHING
SUCCESS OF GREEN TURTLES ON
RAINE ISLAND SO LOW?

™ TUESDAY 5 JULY, 2016 ® 17:00

& DAVID T BOOTH (UNIVERSITY OF QUEENSLAND, AUSTRALIA),
ANDY DUNSTAN (QUEENSLAND GOVERNMENT, AUSTRALIA)

@ D.BOOTHeUQ.EDU.AU

Raine Island is the biggest green turtle rookery in the world.
However,inrecentyearsthehatchingsuccessofnestshasbeen
exceeding low < 30%, with considerable death occurring very
earlyinincubation.Initiallyincreasedfrequencyofnestsbeing
inundated with seawaterathightidesduetosandlossfromthe
beachwashypothesisedtoberesponsibleforthishighwithinnest
mortality. However,abeachmanipulationthatincreasedthelevel
of nestswell above the waterinundationlevel alsoresultedina
highlevelof withinnestmortality. Wehypothesisthateitherlow
oxygengastensionsand/orhighmicrobialloadmayberesponsible
for high within nest mortality and have begun measurements
toinvestigate if low oxygen tensions are associated with high
mortality. Interestingly, hatchingsuccessincreasedremarkably
inalownestdensityyear,suggestingthatanestdensity dependent
processisinvolvedin determining the within nest mortality of
developingembryos.

APC1.34 SENTINEL OYSTERS:
MONITORING REAL-TIME PHYSIOLOGY
TO INFORM AQUACULTURE PRODUCTION

™ THURSDAY 7 JULY, 2016 © 09:40

@ SARAH ANDREWARTHA (CSIRO AGRICULTURE, AUSTRALIA),
JOHN W MCCULLOCH (CSIRO MARINE LABORATORIES,
AUSTRALIA), ANDREW HELLICAR (CSIRO MARINE
LABORATORIES, AUSTRALIA), PETER B FRAPPELL
(CSIRO AGRICULTURE, AUSTRALIA), NICK G ELLIOTT
(UNIVERSITY OF TASMANIA, AUSTRALIA)

©@ SARAH.ANDREWARTHA@CSIRO.AU

Monitoringstockwelfareand productivityremainsakeychallenge
formostaquaculturesectors.Integratingsentinelanimalsfitted
withbiosensorsthatmonitorheartrateandotherrelevantvariables
withenvironmentalsensingcanaddressthischallenge. Timely
estimatesof daily energy expenditure andindicators of stress/
pathologyresultingfrommulti-parameterenvironmentalchanges
can be provided and enable management actions. A thorough
understanding ofhow physiology andbehaviourrespondtothe
varietyofenvironmentaland productionstressorsexperiencedis
requiredtoenableon-farmdatatobeinterpreted. Here wepresent
theeffectsoftemperature,salinityanddissolved oxygenonthe
relationship between heart rate and metabolic rate in summer
acclimated Pacific oysters (Crassostrea gigas). The laboratory
calibrationdata areusedtopredictdaily energy expenditurein
sentineloystersintwolocations:onacommercialleaseandina
moreestuarineenvironment.Integratingtheseintoproductionand
wellbeingmodelsdrivedecisionsupportsystemsthatpredictanimal
conditionandwellbeinginthe context of current and projected
environmentalconditions.
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APC1.35 IMPACT OF TEMPERATURE
AND ACIDIFICATION ON HYPOXIA
TOLERANCE OF NORTHERN SHRIMP,
PANDALUS BOREALIS

™ THURSDAY 7 JULY, 2016 ©® 09:55

& DENIS CHABOT (FISHERIES AND OCEANS CANADA, CANADA),
TANYA HANSEN (FISHERIES AND OCEANS CANADA, CANADA),
LAELIEN BASSI (UNIVERSITE DE LILLE, FRANCE), LUC
BEAUDIN (FISHERIES AND OCEANS CANADA, CANADA), PIERO
CALOSI (UNIVERSITE DU QUEBEC A RIMOUSKI, CANADA)

@ DENIS.CHABOT@DFO-MPO.GC.CA

TheNorthernshrimp, Pandalusborealis,isanimportantcommercial
speciesinthe estuary and gulf of St. Lawrence (EGSL), eastern
Canada. Deep trenches that are chronically acidic and hypoxic
characterizethe EGSL. P. borealisishypoxia-tolerantat5°Cand
currentsurfacepH (~8),buthypoxiatoleranceatcurrentdeep-water
pH(~7.75)isunknown. Deep-waterisexpected tobecome warmer,
more acidic and hypoxic due to climate change, with unknown
effectsondistributionandproductivity of P. borealis. Shrimpwere
acclimated foraminimumof4 weeksatoneof 5temperatures (3,6,
9,12and15°C)and3pH(8.0,7.75,7.55). Because of highmortality
at15°C,shrimpwereacclimatedto12°Candbroughtto15°C for
48hpriortotheexperiment.Standardand maximum metabolic
rates(SMRandMMR)andcriticaloxygenlevel (Ozcrit) of femaleP.
borealisweremeasured.pHhadnodetectableeffectonSMR,MMR
orOzcrit. MMRwasstablefrom3to15°C,but SMRincreasedrapidly
withtemperature. Aerobicscope (AS=MMR -SMR)decreasedas
temperatureincreasedabove 6 °C. ASwasstill positiveat 15°C,
despitetheveryhighmortalityrate. Hypoxiatolerancediminished
astemperatureincreased. AsP. borealisalreadyhasamuchreduced
ASatcurrenttemperatureandoxygenlevelsinthemosthypoxic
regions of the EGSL, projected warmer temperatures and lower
oxygenlevelsarelikelytocausehabitatlossforthisspecies.

APC1.36 ASSESSING FISH HEALTH:
DEVELOPMENT OF A NEW METHODOLOGY
THAT IMPROVE THE CONSERVATION
PHYSIOLOGY TOOL BOX

™ THURSDAY 7 JULY, 2016 ©® 10:10

@ FLORIAN MAUDUIT (UNIVERSITE DE BRETAGNE
OCCIDENTALE, FRANCE)

@ FLORIAN.MAUDUIT@IFREMER.FR

Therecentrejuvenationofecological physiologyintoconservation
physiologyaimedatapplyingphysiological concepts, tools,and
knowledge tounderstanding how organisms, populations, and
ecosystemsrespondtoenvironmentalchangeandstressors.Inthat
context,onechallengeistoassessspeciesandpopulations’coping
abilityandresilience.InHumanmedicine, thenotionofhealthis
definedastheability of onepatienttodowhatithastodo.Health
istheintegrative outcome of earlier-life environment, exposures
andexperience anditinformsabout the patient’s vulnerability
andresiliencetochallengesandchanges. Unfortunately, current
definitionofanimalhealthlagsbehindhowhealthisdefinedand
assessedinhuman. Tobridgethisgap,ourstudyaimedatvalidating
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amethodologytoevaluatehealthinfishpopulations. Wefirstapplied
high-throughput, non-lethal challenge tests on a population of
700juvenilesofseabasstoassesshypoxiatolerance,temperature
susceptibilityandcriticalswimmingspeedasproxiesofindividuals’
functionalintegrity. Experimental populationwasthentransferred
intosemi-naturaltidalpondsandcorrelatesof Darwinianfitness
(growthandsurvival)weremonitoredoveraperiodof4months.
We found that hypoxia tolerance and swimming capacity, but
nottemperaturesusceptibility, werepredictive offishecological
performanceinthefield. However,wehaveidentifiedseveralpitfalls
thatmustbetakentoconsideration.Interpretationoffishresponses
tohealthassessmenttestsmusttakeintoconsiderationsuchasinter-
populationvariability, theenvironmentalshaping of phenotypic
diversityandthemodulatingeffectofbehaviourandlearning.

APC1.37 KNOW YOUR ENEMY:
USING PHYSIOLOGICAL KNOWLEDGE
TO CONTROL INVASIVE SEA LAMPREY

™ THURSDAY 7 JULY, 2016 ® 10:55

@ MICHAEL SIEFKES (GREAT LAKES FISHERY COMMISSION,
UNITED STATES)

@ MSIEFKES@GLFC.ORG

The parasitic sea lamprey (Petromyzon marinus) caused the
devastatingcollapseofnativefishcommunitiesafterinvadingthe
LaurentianGreatLakesduringtheearly 1900s.Economictragedy
acrossthe Great Lakesbasin ensued with theloss of the fishing
industryandsevereimpactstopropertyvaluesandtourismresulting
fromsealamprey-inducedecologicalchanges. Tocontrolthesea
lampreyandrestoretheoncevibrant GreatLakesecosystemand
economy, the Great LakesFishery Commission (Commission) was
formedbytreatybetweenCanadaandthe United Statesin1955.
The Commissiondevelopedasealampreycontrolprogrambased
on the application of 3-trifluoromethyl-4-nitrophenol (TFM),
whichsuccessfullykillssedentarysealampreylarvaeintheirnatal
streamswhilehavinglittle effectonmostnon-targetorganisms;
sealamprey cannotmetabolize TFMthroughglucuronidationas
wellasotherfishes.Since 1958, regularapplicationof TFMtosea
lamprey-producing Great Lakes tributaries has suppressed sea
lampreypopulationsby>90%fromtheirpeakabundance. Great
Lakesfishcommunitieshavereboundedand theeconomyisnow
thriving. Tocomplimenttheapplication of TFM, the Commission
isalsoexploringuseofsealampreypheromonesandalarmcuesto
manipulate behaviours for control purposes such asimproving
trappingofadultsealampreysduringspawningmigrationsand
influencing sealamprey distribution to more effectively target
TFM applications. Overall, the Commission capitalizes on the
uniquephysiologyofthesealampreytosuccessfully controlaonce
devastatinginvasivespecies.
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APC1.38 MODELLING THE
SPREAD OF PARASITOID WASPS
FROM POINT RELEASE

™ THURSDAY 7 JULY, 2016 ® 11:25

@& CHRISTOPHER STRICKLAND (SAMSI AND THE UNIVERSITY OF
NORTH CAROLINA CHAPEL HILL, UNITED STATES), NADIAH
P KRISTENSEN (NATIONAL UNIVERSITY OF SINGAPORE,
SINGAPORE), LAURA MILLER (UNIVERSITY OF NORTH
CAROLINA CHAPEL HILL, UNITED STATES)

@ CSTRICKLAND@SAMSI.INFO

Parasitichymenopteraareagroupofinsectswhicharecriticalfor
biologicalpestcontrolandincreasinglybeingusedinagricultureto
protectcropsviadirectrelease.However,duetotheirsmallsize (often
lessthan 1 mm), movementandlong-distancedispersalofthese
waspshavelongbeenpoorlyunderstoodandlikelyunderestimated.
RecentdatacollectedbyKristensenetal.(2013)onthewind-borne
dispersalpatternof Eretmocerushayati(0.7 mmlong) provides
anew andsignificant opportunity tofinally develop a detailed,
validated, multi-scalemodelfortheinitialspread ofinvasiveinsects
andbiologicalcontrolintroductions. InthistalkIwillpresentanew
mathematicalmodelforparasitoidwaspdispersalfrompointrelease,
asinthecaseofbiocontrol. Themodelisderived fromunderlying
stochasticprocessesand, asaspecial case of the Fokker-Planck
equation,isfullydeterministic. The Pythonimplementation of
thismodeliscapableofrunningmonthlongsimulationsonthescale
of 1I5km®whilemaintainingaresolutionof 10m?,allwithintwo
minutesonacommonworkstation.Speedisanessentialcomponent
toourmodelbecauseitallowsflexibilityinfittingparameterstodata.
Validationofthemodelincludescomparisonwithtwomulti-scale,
first-releasedatasetsdescribedinKristensenetetal.(2013).
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APC1.39 CONSERVING IMPERILED
FISHES: FINDING SOLUTIONS
THROUGH PHYSIOLOGICAL AND
BEHAVIORAL STUDIES

™ THURSDAY 7 JULY, 2016 ©® 13:50

@ NANN A FANGUE (UNIVERSITY OF CALIFORNIA DAVIS, UNITED
STATES), DENNIS E COCHERELL (UNIVERSITY OF CALIFORNIA
DAVIS, UNITED STATES), JAMILYNN B POLETTO (UNIVERSITY
OF CALIFORNIA DAVIS, UNITED STATES)

© NAFANGUE@UCDAVIS.EDU

Approximately 80% of freshwater fishes are facing extinction
overthenext100years,andin California,nativefreshwaterand
anadromous fishes reflect this trend. Anthropogenic threats
to species viability can alter habitats beyond native species’;
environmentaltolerancesandmayresultinextirpation. California
hasalonghistoryofhabitatfragmentationanddegradation (i.e.,
the presence of dams, and water withdrawals associated with
agricultural and urban use), and in combination with climate
change,suitablehabitatforfisheshasbeengreatlyreduced.Inthis
talk,Iwillhighlightresultsfromtwomainareasofresearch.The
firstaddressestheimpactofwaterdiversionsonthesusceptibility of
several Californianativefishestoentrainment (i.e.becomingsucked
intodiversionpumpsandstructures),aswellastheevaluationofthe
efficacyofbehavioraldeterrentsdesignedtominimizeentrainment.
Inthesecondexample,Iwilldiscussavarietyofapproachesthat
weusetodefinesuitablethermalhabitatfornativefishes,aswell
asthechallengesassociatedwiththentranslatingthesemeasures
ofthermalperformanceintoregulatorynumericcriteria. Inboth
examples,Iwillemphasize howwetransformourphysiological
andbehavioralresultsintoactionableoutcomesforfishesinorder
topromoteconservationandachievebiodiversity goals.
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APC1.41 EFFECTS OF TEMPERATURE
AND FEEDING RATE ON THE GROWTH
OF LARVAL GREEN STURGEON:
IMPLICATIONS FOR SURVIVAL

OF EARLY LIFE STAGES

™ THURSDAY 7 JULY, 2016 ©® 14:30

@ JAMILYNN B. POLETTO (UNIVERSITY OF CALIFORNIA DAVIS,
UNITED STATES), BENJAMIN MARTIN (NOAA SOUTHWEST
FISHERIES SCIENCE CENTER, UNITED STATES), ERIC DANNER
(NOAA SOUTHWEST FISHERIES SCIENCE CENTER, UNITED
STATES), DENNIS E. COCHERELL (UNIVERSITY OF CALIFORNIA
DAVIS, UNITED STATES), JOSEPH J. CECH JR. (UNIVERSITY
OF CALIFORNIA DAVIS, UNITED STATES), NANN A. FANGUE
(UNIVERSITY OF CALIFORNIA DAVIS, UNITED STATES)

@ JBPOLETTO@UCDAVIS.EDU

Bothtemperatureandfoodavailabilityhavesignificanteffectson
thegrowthandsurvivalofnativefishes, particularlyduringearly
developmentalstages. Therefore, werearedlarvalgreensturgeon
(initialageca.27 daysposthatch)atfourdifferenttemperatures
(11,14,17,and 20°C)and twodifferent foodrates (100% and 25% of
optimal)toassesstheeffectsofthesestressorsandtheirinteractions
onlarvalgrowth. Wecomparedtheoverallsize (forklength, total
length,andmass), specificgrowthrate (cm/day),and condition
factoroflarvalfishafterbeingheldinrearingconditionsfor3and
6weeks.Ourresultscanbeusedtodevelopmodelsoftheearlylife
historyrequirementsofgreensturgeonandtoinformmanagement
actionsseekingtoincreaselarvalandjuvenilerecruitmentsuccess.

APC1.42 IMPROVING FISH
PASSAGE THROUGH CULVERTS:
INTEGRATION OF HYDRODYNAMICS
AND SWIMMING PERFORMANCE

™ THURSDAY 7 JULY, 2016 ©® 14:45

@ CRAIG E FRANKLIN (THE UNIVERSITY OF QUEENSLAND,
AUSTRALIA), HUBERT CHANSON (THE UNIVERSITY OF
QUEENSLAND, AUSTRALIA), REBECCA L CRAMP (THE
UNIVERSITY OF QUEENSLAND, AUSTRALIA), MATTHEW GORDOS
(NSW DPI FISHERIES, AUSTRALIA), PIPPA KERN (THE
UNIVERSITY OF QUEENSLAND, AUSTRALIA), ESSIE M RODGERS
(THE UNIVERSITY OF QUEENSLAND, AUSTRALIA), CAROLINE
THOMPSON (THE UNIVERSITY OF QUEENSLAND, AUSTRALIA)

@ C.FRANKLINeUQ.EDU.AU

Akeycomponentofriverandstreammanagementistoensurethat
nativemigratoryfishhaveunimpededaccesstorequired habitatto
completenecessarylifecyclestages.Regrettably,overthepasttwo
centuries,man-madeinstreamstructures(e.g.dams, weirs,and
roadcrossings) havesignificantlyimpededhabitatconnectivity
andhavecreatedbarrierstofishmovement. Whiletheimpactsof
largedamsandweirsonfishpopulationsarewellacknowledged,
smaller-scaleinstreamstructureslikewaterway crossingculverts
have until recently been overlooked despite having as great or
greater impact on fish populations. To address these concerns,
manyagenciesresponsibleforhealthy waterwayshavecreated
guidelinesforthedesignandconstructionoffish-friendly culverts.
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However, problematicallytheseguidelinesareoftenbasedonlimited
empiricaldatafromafewselectlargebodiedfishspecies, orcome
fromanecdotalinformationfromfieldobservations. Acriticalfactor
inconsideringthedesignandeffectivenessof waterwayscrossings
inpassingnativefishisquantifyingthe swimmingperformance
offish,andinparticulartheirabilitytoswimagainsttheartificial
flowscreatedbyinstreamstructures.Inthisstudybiologistsand
engineershavebeenintegratingdataontheswimmingability of
Australianfishspecieswithculverthydrodynamicmodellingto
betterunderstandfishrequirementsinandaroundroadcrossings.
Resultswillalsobepresentedontheeffectsofculvertroughening
onswimmingperformance. Thesedataarebeingusedtostrengthen
national design guidelines and provide the tools engineers
and planners need to balance fish migration with effective
watermanagement.

APC1.43 FOG, FORAGING AND THE
FUTURE OF TWO SYMPATRIC LIZARD
SPECIES IN THE NAMIB DESERT

™ THURSDAY 7 JULY, 2016 ©® 15:45

@ DUNCAN MITCHELL (UNIVERSITY OF THE WITWATERSRAND,
SOUTH AFRICA), IAN W MURRAY (UNIVERSITY OF THE
WITWATERSRAND, SOUTH AFRICA), STEPHAN WOODBORNE
(ITHEMBA LABORATORIES AND UNIVERSITY OF PRETORIA,
SOUTH AFRICA), ANDREA FULLER (UNIVERSITY OF THE
WITWATERSRAND, SOUTH AFRICA), HILARY M LEASE (WHITMAN
COLLEGE, UNITED STATES), ROBYN S HETEM (UNIVERSITY OF
THE WITWATERSRAND, SOUTH AFRICA)

@ DUNCAN.MITCHELLEWITS.AC.ZA

Rhoptropusbradfieldiand Pedioplanishusabensisareendemiclizards
of similar size (snout-ventlength ~50mm) thatlivein the same
rockyNamibhabitat.Botharethreatenedbyclimatechangeandby
uraniummining. Westudied theiractivity,bodytemperature,body
waterturnoverusing®H'®0,anddietusingd'®Candd**Nanalysisof
bodytissuesanditemsintheirtrophiccascade. Wenoosedstationary
lizards(31-62inacohort)insummerand autumn. Atlowerambient
temperatures, R. bradfieldiwas significantly coolerthanwasP.
husabensis, thedifferenceresultingmainly fromtheirforaging
behaviourandconsequentlytheirmicroclimate.R. bradfieldiisa
sit-and-waitforageronrocks,whileP. husabensisisanactiveforager,
venturingoffrocksontonearbyhotsand. Stableisotopeanalysis
showedthatthesummerdietof P. husabensiswas63%termites,and
thatofR. bradfieldi38%antsand 35%wasps. Thehigh water content
oftermitesallowedmetabolicand pre-formed watertoexceedthe
waterneedsofP. husabensis,butmetabolicand pre-formed water
contributedonly30%ofthedailywaterinfluxrate(0.07mld*)ofRR.
bradfieldi.Consequently R. bradfieldimusthavebeenconsumingfree
water, withadvectivefogthemost-likely source. The prey of both
specieswasderivingenergyalmostentirelyfromC,/CAMplants,
presumablymainlygrasses.If,underclimatechange,fogsbecome
lessfrequentandregular, thefutureforR. bradfieldiisbleak.Also,
climatechangewillleadtolossof C./CAMplantbiomass,potentially
compromisingthefutureofbothspecies.
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APC1.44 THE EFFECT OF COPPER
EXPOSURE ON SEXUAL BEHAVIOR
IN BANK VOLE (MYODES GLAREOLUS)

™ THURSDAY 7 JULY, 2016 ©® 16:00

@& AGATA E MISKA-SCHRAMM (JAGIELLONIAN
UNIVERSITY, POLAND)

@ AGATA.MISKA.SCHRAMM@GMAIL.COM

The influence of copper pollution on the natural environment
constantlyincreases. Thistraceelementaccumulatesinplants
andwaterwhatmaybeespeciallydangerousforherbivores.

In contaminated areas, lower density of small rodents is
observed. Thisdeclineofrodentnumbermaybecausedbydeclinein
reproductiveabilitiesor dysfunctional sexualbehavior. My previous
researchproven,thatcoppermainlydebilitatesmales’reproductive
systemandprolongssexualmaturation.

Theaimofthepresentedstudywastoassesstheeffectofcopper
influenceonsmallrodents’sexualbehaviorusingbankvole (Myodes
glareolus,Schreber 1780) asamodel species.

In the presented research, copper was administered at
concentrationssimilartothoserecordedinindustrialdistricts (Cu
I-150mg/kg, Cull-600mg/kg, C-control). After 12 weeksof copper
exposure,thepreferencetestwasperformed;femalebehaviorwas
recordedinthefollowingcombinations: QCvs §C&JCuland 2Cvs
AC& A Cull. Theassessedparameterswere:totalactivity,number
of approaches and sniffs and the time of sniffing. Additionally,
thebehaviorandvocalization ofmale-femalepairswererecorded
duringopen-fieldtestsinthefollowing combinations: 3Cvs & 2C;
dCulvs QC; 4 Cullvs PC. Assessed parameters were:latencyto
firstapproach,attack,numberofaggressiveandnonaggressive
approaches, sniffsandultrasoniccalls.

Results have shown that copper did not affect intersexual
behaviors. However, the preference tests proven that copper,
especially in higher concentration, decreased males’ sexual
attractivenessdepictedbythedecline of totalactivity, number
offemaleapproachesandsniffs.

APC1.46 NOVEL INSIGHT INTO
THE DEVELOPMENTAL PHYSIOLOGY
OF TURTLE EGGS PROVIDES A NEW
TOOL FOR CONSERVATION

™ THURSDAY 7 JULY, 2016 © 16:15

@ SEAN A WILLIAMSON (MONASH UNIVERSITY, AUSTRALIA),
ROGER D EVANS (MONASH UNIVERSITY, AUSTRALIA), RICHARD
D REINA (MONASH UNIVERSITY, AUSTRALIA)

@ SEAN.WILLIAMSON@MONASH.EDU

An increase in the partial pressure of oxygen, at the time of
oviposition, is the trigger that breaks turtle eggs from pre-
ovipositionalembryonicarrest.Significantlevelsof mortality occur
wheneggsaremovedwithin12hoursto 14daysafteroviposition
insome species. This movement-induced mortality is likely to
belinked totherecommencement of embryonic development.
We aimed to identify the amount of time an embryo takes to
recommence development following oviposition and whether
embryoscanre-enterembryonicarrest. Greenseaturtle (Chelonia
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mydas)eggswererandomlyplacedintohypoxiaatoneoftentime
intervalsbetween30minsto72hrspostoviposition. Eachtreatment
groupremainedinhypoxiaforthreedays. An1lthgroupofeggs
remainedinnormoxiathroughoutincubation,servingasacontrol
fortheexperiment.Developmentandsurvivalrateofembryoswas
thencomparedtodetermineboththetimetakentobreakarrest
and ability to re-enter arrest. Our experiment identified that,
afteroviposition,between 12to 16 hoursofexposuretonormoxic
conditionsisrequired torecommence embryonicdevelopmentin
greenseaturtles. Theinformationgained fromthisexperiment
enablesturtle conservationgroupstobetterunderstandtheideal
timetorelocateeggs.Inaddition, theexperimentalsorevealed
thatgreenseaturtleembryosareunabletore-enterastateofarrest
followingrecommencement of development. Thefindings ofthis
researchhavethepotentialtoimprove conservationoutcomes,
throughreducingratesofembryonicdeathorreproductivefailure
duringtranslocation.

APC1.24 CIRCULATING
POLYCHLORINATED BIPHENYLS

ARE ASSOCIATED WITH ALTERED
ADIPONECTIN LEVELS AND WEANING
MASS IN GREY SEAL PUPS

™ TUESDAY 5 JULY, 2016 POSTER SESSION

@ KIMBERLEY A BENNETT (ABERTAY UNIVERSITY, UNITED
KINGDOM), MAXIM FABRY (UNIVERSITE DE LIEGE, BELGIUM),
JACK HUGHES (PLYMOUTH UNIVERSITY, UNITED KINGDOM),
AILSA J HALL (SMRU UNIVERSITY OF ST ANDREWS, UNITED
KINGDOM), JEAN-PIERRE THOME (UNIVERSITE DE LIEGE,
BELGIUM), PADDY POMEROY (SMRU UNIVERSITY OF ST
ANDREWS, UNITED KINGDOM), CATHY DEBIER (UNIVERSITE
CATHOLIQUE DE LOUVAIN, BELGIUM)

@ K.BENNETT@ABERTAY.AC.UK

Appropriateregulationofenergybalanceiscrucialforhealth, fitness
andsurvival.Evidenceinhumansandothermammalssuggests
persistentorganicpollutants (POPs)candisruptenergybalance,and
alteradiponectinlevels,contributingtoobesityrelateddisorders.
SealsexperiencehighPOPburdensasaresultoftheirpositionas
toppredatorsandthebioaccumulationandmagnification of POPs
upthefoodchain. Weinvestigatedwhetherasuiteof11circulating
POPs,includingthepesticideslindane, DDT anditsmetabolites,
PCBsandPBDEswereassociatedwithplasmaadiponectinlevels,
blubberadiponectinmRNA abundanceormasschangesinsuckling
andfastinggreysealpups(n=9). Afteraccountingfordifferences
betweenfeedingandfasting,adiponectinlevelswerepositively
relatedtocirculatingCB101levels (LME:p=0.0323). Adiponectin
mRNA abundancewasnotrelatedtocirculatingPOP concentrations.
Massincreaserateduringsucklingwaspositivelyrelatedtomaternal
postpartummass (LM:T=0.328;F1,7=10.76;R*>=0.5495;p=0.0135)
andnoneofthePOPsimprovedthemodelfit. CB52wasnegatively
relatedtoweaningmass (LM: T=3.063;F1,7)=9.38;R#=0.52;p=
0.0183).0urdatasuggestPOPsdisruptnormalenergybalanceingrey
sealpups. Alteredadiponectinlevelsmayinfluenceinflammatory
responsesandinsulinsensitivity,andlowerweaningmassmay
impactonsurvival. CausalrelationshipsbetweenPOPsandenergy
balanceeffectsandtheirconsequencesrequireinvestigationina
largersample,andmechanismsthroughwhichPOPsalterenergy
balanceinsealsneedtobeidentified.
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APC1.25 CRUDE OIL EXPOSURE
DOES NOT AFFECT THE CONTRACTILE
PROPERTIES OF MAHI MAHI
(CORYPHAENA HIPPURUS)

CARDIAC MUSCLE

™ TUESDAY 5 JULY, 2016 POSTER SESSION

@ TERENCE S GARNER (UNIVERSITY OF MANCHESTER, UNITED
KINGDOM), HOLLY A SHIELS (UNIVERSITY OF MANCHESTER,
UNITED KINGDOM), JOHN STIEGLITZ (UNIVERSITY OF
MIAMI, UNITED STATES), DANIEL D BENETTI (UNIVERSITY
OF MIAMI, UNITED STATES), GINA LJ GALLI (UNIVERSITY
OF MANCHESTER, UNITED KINGDOM), DANE A CROSSLEY II
(UNIVERSITY OF NORTH TEXAS, UNITED STATES), MARTIN
GROSELL (UNIVERSITY OF MIAMI, UNITED STATES)

@ TERRYSGARNER@GMAIL.COM

In2010,the Deepwater Horizonoilspillreleased 210 million gallons
of crudeoilinto the Gulf of Mexico. Crude oilhasbeenshownto
havecardiotoxiceffectsonfishandpriorworkonmahimahihas
highlighted areduced cardiac outputinresponse toshort-term
oil exposure. We investigated the effects of acute and chronic
crudeoilexposureonthecontractility ofisolated cardiactissue
fromadultmahimahiandusedchemicalinhibitorstoidentifyany
effectoncalciumcyclingtargetingthesarcoplasmicreticulum
andadrenergicsignallingpathways. Directexposureofcardiac
muscletohighenergy wateraccommodatedfractions (HEWAF) of
crudeoilat 10%concentrationhadnoeffectonmuscle contractility.
Further, cardiactissuecollected fromfishexposedto 10% HEWAF
solutionfor24hdidnotdisplayreduced contractility,compared
with controls. Concurrentwith this, therewasnodifferencein
thecontribution ofthe sarcoplasmicreticulumto contractility
betweenfishexposedtoHEWAF for24handunexposedfish. Our
dataisconsistentwiththeeffectsofoiloncellularcalciumcycling
inmahimahibutcontrarytodatapreviously obtained forblue-
fintunaandsuggeststhatthereduced cardiacoutputpreviously
observedinjuvenilemahimahiafteroilexposuremayresultfrom
somefactorotherthancontractility.

APC1.26 INTERACTIVE EFFECT OF
OCEAN ACIDIFICATION AND SALINITY
REDUCTION ON ECOPHYSIOLOGICAL
PERFORMANCE OF EUROPEAN SEABASS
(DICENTRARCHUS LABRAX)

™ TUESDAY 5 JULY, 2016 POSTER SESSION

@ NITIN PIPRALIA (UNIVERSITY OF ANTWERP, BELGIUM), AMIT
KUMAR SINHA (UNIVERSITY OF ANTWERP, BELGIUM), RONNY
BLUST (UNIVERSITY OF ANTWERP, BELGIUM), GUDRUN DE
BOECK (UNIVERSITY OF ANTWERP, BELGIUM)

©@ NITIN.PIPRALIAQUANTWERPEN.BE

AriseinpCOzresultsinhigherdissolutioninoceansurfacewater.
ThisleadstoadecreaseinoceanpH,referredasoceanacidification.
Thisisapotentialthreattomarinefish,andeffectsmaygetworse
forestuarinefishwhichdealwiththeadditionalstressofsalinity
changesduetothemigrationintolowsalinitywater. Tounderstand
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theinteractive impact of these two environmental stresses on
theecophysiologal performanceoffish, weinvestigated various
physiological,biochemicalandion-regulatoryadaptiveresponse
inEuropeanseabassatpCO;levelsof380patm,900patmand 1900
patm, alongwithsalinity gradients of 32ppt, 10pptand 2.5ppt.
Overall,wehypothesizethateffectofoceanacidificationwould
beexacerbatedwithashifttodecreasedambientsalinity. Plasma
acid-basebalance,iono-osmoregulation,oxygenconsumption,
ammoniametabolism,energybudgetandion-regulatoryenzymes
wereassayedasthepotentialindicesof compensatoryresponses.
Resultsshowthatammoniaexcretionratewasfacilitatedunder
thecombinedeffectofoceanacidificationandsalinityreduction
while oxygen consumption and hepatic energy budget of fish
werewellregulated. Acid-basebalanceintermsofplasmapHand
HCOs3-wereadverselyaffectedfollowingoceanacidificationand
salinitystressassingleand combinedfactor.Na*andCl levelsin
plasmaremainedstable,suggestinganexcellention-regulatory
capacityofthefishwhichwasalsoreflectedbythekineticprofile
of Na*/K*-ATPaseactivity.Inbrief,thecombinedeffectofocean
acidificationandsalinityreductionsignificantly affectthefishacid-
basebalance,butnotiono-osmoregulationorenergymetabolism.

APC1.27 THE PHYSIOLOGY OF GROWTH
IN THE BLOOM-FORMING GREEN ALGA
ULVA SPP

™ TUESDAY 5 JULY, 2016 POSTER SESSION

@ KEVINJ YUN (DURHAM UNIVERSITY, UNITED KINGDOM),
CHRISTOPHER D SAUNTER (DURHAM UNIVERSITY, UNITED
KINGDOM), JOHN H BOTHWELL (DURHAM UNIVERSITY,
UNITED KINGDOM), GEORGIA E CAMPBELL (DURHAM
UNIVERSITY, UNITED KINGDOM), TIM J HAWKINS
(DURHAM UNIVERSITY, UNITED KINGDOM)

©@ JONGKUK.YUN@DURHAM.AC.UK

Macroalgalblooms (‘greentides’)areagrowingproblemonmany
coastlines worldwide, including here in the UK. These blooms
can suffocate marine life and decimate local populations, but
theirenvironmental and anthropogenic drivers remain poorly
understood. Accordingly, weareusingthebloom-forminggreen
seaweedspecies, Ulvaspp.(a.k.a.‘sealettuce’) tounderstand how
thephysiologyoftheirgrowthandreproductioncanbothleadto
bloomsandbeexploited forconservation. Usingacombination of
mathematicalmodelling, high-resolutionimaging,andmolecular
approaches, weasktwomainquestions:a)howdophysiological
responsesatthecellularscaledriveseaweedthallusgrowthand
b)howcanpatternsofthallusgrowthinformmarineconservation
efforts? Currently, the main method of tracking the growth of
macroalgal biomass is its physical removal and measurement
onweighingscales. Thismethodislimited byits poortemporal
resolution and intrusiveness. We have therefore developed an
opticalimagingsystemlinkedtoautomatedimageanalysissoftware
toallowreal-timemeasurementofcircadiangrowthrhythmsin
responsetotheenvironmentalfactorsthatdetermine Ulvaspp.
proliferation. Thesemacroscopicgrowthresultsare supplemented
byLightSheetMicroscopydataofstained samples,whichcorrelates
overallgrowthrateswithpatternsofcellularsizeanddistributions.
Thiscombinationof methodsprovidesmuchgreaterresolution of
thegrowthresponsesof Ulvainvariousconditions; thisisnowbeing
linkedtoglobalbloomformationusinghydrodynamicmodels.
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APC1.28 THE PHYSIOLOGY OF GROWTH
IN THE BLLATITUDINAL VARIATION
IN GROWTH AND METABOLIC RATE

IN INVASIVE SLUG SPECIES,

ARION VULGARIS

™ TUESDAY 5 JULY, 2016 POSTER SESSION

@ PAULINA KRAMARZ (JAGIELLONIAN UNIVERSITY, POLAND),
KAROLINA NAUMIEC (JAGIELLONIAN UNIVERSITY, POLAND),
ULF BAUCHINGER (JAGIELLONIAN UNIVERSITY, POLAND)
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APC1.29 COMBINED INFLUENCES OF
WATER pH AND TEMPERATURE UPON THE
SWIMMING CAPACITY OF EUROPEAN SEA
BASS LARVAE

™ TUESDAY 5 JULY, 2016 POSTER SESSION

@ LOUISE COMINASSI (UNIVERSITY OF HAMBURG, GERMANY),
MARTA MOYANO (UNIVERSITY OF HAMBURG, GERMANY),
GUY CLAIREAUX (UBO, FRANCE), SARAH HOWALD (AWI,
GERMANY), PATRICK QUAZUGUEL (IFREMER, FRANCE),
MYRON PECK (UNIVERSITY OF HAMBURG, GERMANY)

@ PAULINA.KRAMARZeUJ.EDU.PL

© LOUISE.COMINASSI@GMAIL.COM

Oneofthehypothesesexplainingspeciesinvasivenessstatesthat
invasivespeciesdemonstraterapidresponsetonaturalselection.
Thus,wecanexpectdifferencesinfitnessrelated traitsbetween
populationsofinvasivespeciesfromlatitudes (different climatic
regions). Wemeasuredgrowthrateandmetabolicrate,bothtraits
thatinfluenceothertraitssuchusdevelopmenttimeandbodysize,
andthusfitnessofanindividual.

Arion vulgaris is regarded as one of the 100 most invasive
species in Europe. We collected adult specimens of A. vulgaris
in 12 sites across Europe (from Northern Norway to Southern
France)transferredthemtoidentical conditionsof15°C (optimal
temperatureforthisspecies),80% RHandstandardfoodandlet
themreproduce.Similaragedjuvenileswerekeptindividuallyand
weighedregularlytoestimategrowthrateandrespirationratewas
measuredatrearingconditions.

Inourcommongardenexperimentweobservedsignificant
populationdifferencesinstandardmetabolicrate (SMR)statistically
correctedforbodymass.IndividualsderivedfromthemostNorthern
populationhadthelowestSMR,butgrowthratewasintermediate
anddidnotdiffer from other populations. In general, we did not
observeclearpatternsinSMRandgrowthratebetweenpopulations
thatoriginfromdifferentlatitude. Although, wedon’tobserveclear
latitudinalpatternsinourcommon gardenexperimentourresultof
progeny growthand SMR of themostextreme Northernpopulation
suggestphysiologicaladaptationstonewenvironments, whichmay
supportinvasivepotentialof Arionvulgaris.

Swimmingcapacityisadeterminingfactorof Darwinianfitnessas
itinfluencesamultiplicity offundamentalperformances,including
theabilitytoacquirefood, tofindmate, toavoid predatorsand hostile
environment. Swimmingabilityisalsoanintegratedmakerofthe
functioningofaclusterofphysiologicalfunctionsthatcontribute
tolocomotionandwhichinclude, forinstance, oxygenextraction
and transport, osmoregulation, muscle contraction. For that
reason, swimming capacity is generally considered as a proper
indicatoroffishhealth. Carbondioxide emissionsaccumulating
intheatmosphereandbeingabsorbed by theworld’soceansare
resultingindecreasedmarinepH. Thisisoccurringtogetherwith
globalwarming,representinganewchallengeformarinelife.In
thisstudyweexaminedtheeffectofpredictedoceanacidification
andwarming (OAW)ontheswimmingcapacityoffishlarvae.Since
2daysposthatch(dph), Europeanseabass(Dicentrarchuslabrax)
larvaewereexposedtoacombinationofthreelevelsofpCO- (400,
800,1200patm;pH8.1,7.8,7.6)andtwotemperatures(15,20°C).
Larvaemaximalswimmingspeedwasmeasuredbetween15and
60dph. Wefoundthatlarvaeswimmingcapacityincreasedrapidly
withsizeandthat,atthesameage,fastgrowing,20°C-rearedlarvae
reachedhigherswimmingspeedthantheir15°C-reared counter-
part.However,waterpHdidnotaffectlarvaeswimmingcapacity.
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PC1 SYNTHETIC BIOLOGY:
SYSTEMS DESIGN AND RE-WIRING

ORGANISED BY: DR KATHERINE DENBY (UNIVERSITY OF WARWICK, UNITED KINGDOM),
DR VARDIS NTOUKAKIS (UNIVERSITY OF WARWICK, UNITED KINGDOM%,

DR KAREN POLLIZZI (IMPERIAL COLLEGE LONDON, UNITED KINGDOM) AND

DR MATIAS ZURBRIGGEN (HEINRICH HEINE UNIVERSITY, GERMANY)

PC1.1 ENGINEERING NITROGEN
FIXING SYMBIOTIC ASSOCIATIONS
IN CEREALS

™ TUESDAY 5 JULY, 2016 ©® 13:40

PC1.2 THE PROPAGATION OF
PERTURBATIONS IN REWIRED
BACTERIAL GENE NETWORKS

™ TUESDAY 5 JULY, 2016 ©® 14:20

@& GILES OLDROYD (JOHN INNES CENTRE, UNITED KINGDOM)

@ MARK ISALAN (IMPERIAL COLLEGE LONDON, UNITED KINGDOM)

@ GILES.OLDROYD@JIC.AC.UK

©@ M.ISALAN@IMPERIAL.AC.UK

Sustained crop yields are dependent on inorganic fertiliser
application, but it comes at a high price, both in the cost of the
fertiliserandtheenvironmentaldamagethatresultsfromitsuse.
A number of plant species have evolved beneficial interactions
with micro-organisms that facilitate the uptake of nutrients.
Legumes form symbiotic interactions with mycorrhizal fungi
thatfacilitatephosphateuptakeandwithrhizobialbacteriathat
providetheplantwithasourceofnitrogen. Theestablishment of
thesesymbiosesinvolvesamolecularcommunicationbetweenthe
plantandthesymbioticmicro-organismsinthesoil. Mycorrhizal
fungiandrhizobial bacteriarelease signalsthatarerecognised
bythehostplantandleadtodevelopmental changesassociated
with the accommodation of the symbionts. Genetic dissection
in the legumeMedicago truncatula has defined the signalling
pathwaysinvolved in these symbioses. A number of the genes
requiredforthemycorrhizalinteractionarealsonecessaryforthe
rhizobialinteraction,indicatingaconservedsymbiosissignalling
pathway. Thisimpliesthattheevolutionofnodulationinvolved
therecruitmentofasignallingpathwayalready functioningin
mycorrhizalsignalling. Thissignallingpathwayispresentinmost
plantspecies,includingcerealssuggestingthatengineeringthe
perceptionofrhizobialbacteriaincerealsissimplifiedandrequires
anunderstandingofthelegumespecificcomponentsthatactivate
andareactivatedbythecommonsymbiosissignallingpathway. We
areintheprocessofengineeringthissignallingpathwayincereals
topromotetherecognitionofrhizobialbacteriaasthefirststepin
engineeringbiologicalnitrogenfixationintocerealcrops.

Whathappenstogeneexpressionwhenyouaddnewlinkstoagene
regulatorynetwork? Toanswerthisquestion, weprofiled85network
rewiringsinE.coliandfoundthatconcertedpatternsofdifferential
expressionpropagatefromreconnectedhubgenes. Perturbations
from related rewirings have more similar transcription profiles
and astatistical analysisrevealed around ~20 underlying states
of the system, associating particular gene groups with rewiring
constructs.Interestingly,bothtranscriptionfactorconnectivity
andpromoteractivityassociatewithperturbationsize. Thisdataset
of systematically-relatedperturbationsenablesreverseengineering
anddiscoveryofunderlyingnetworkinteractions,aswellasproviding
guidelinesforconstructdesigninsyntheticbiology.

PC1.3 ENGINEERING MICROBIAL
EFFECTOR SYSTEMS IN PLANTS

™ TUESDAY 5 JULY, 2016 © 14:45

& VARDIS NTOUKAKIS (UNIVERSITY OF WARWICK,
UNITED KINGDOM)

© V.NTOUKAKIS@WARWICK.AC.UK

Plants’ highly versatile metabolic capabilities and ability to
capture energy from sunlight makes them ideal platforms for
energy-efficientgenerationofdiverseproducts. Akeyforachieving
increased productivity in plants will be the development of a
syntheticcontrolsystemthatcanallowtemporal control ofbespoke
plantpathwaysinanorthogonalfashion,i.e.withoutcausingtrade-
offsinothernaturalresponses.Innature, microbeshaveevolveda
myriadofsignallingmoleculesandproteins(i.e.effectors) thatcan
manipulatespecificsignallingandgeneregulatorynetworksinan
efforttoreprogramplantbehaviour. Wesystematically screenfor
effectorsthatinhibitoractivatespecificplantpathwaysinvolved
inplantdevelopment,immunityandmetabolism. Theseeffectors
may work on protein kinase cascades, at thereceptorlevel or at
thedownstreamtranscriptionalleveland weusecombinations
of such effectors to reduce network interference and optimise
plantproductivity.
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PC1.4 RE-WIRING SIGNALING
PATHWAYS TO ENHANCE
STRESS TOLERANCE

™ TUESDAY 5 JULY, 2016 ©® 15:05

@ IULIA GHERMAN (UNIVERSITY OF WARWICK, UNITED
KINGDOM), CHRISTOPHER PENFOLD (UNIVERSITY OF OXFORD,
UNITED KINGDOM), MATHIAS FOO (UNIVERSITY OF WARWICK,
UNITED KINGDOM), DAVID WILD (UNIVERSITY OF WARWICK,
UNITED KINGDOM), DECLAN BATES (UNIVERSITY OF WARWICK,
UNITED KINGDOM), KATHERINE DENBY (UNIVERSITY OF
WARWICK, UNITED KINGDOM)

@ I.GHERMAN@WARWICK.AC.UK

Abiotic and biotic stress conditions result in large-scale
transcriptionalreprogramminginplants. Weareelucidatingthese
complexregulatorynetworksfromexperimentally derived time
seriesdataof Arabidopsisleavesafterinfectionwithbacterialand
fungalpathogens,aswellasduringsenescence.Usingacombination
ofnetworkinferencealgorithmstogetherwithbiologicalknockout
andyeastone-hybriddata, wehaveconstructedahighconfidence
transcriptionfactornetworkforeachstressindividually. Thisallows
ustoidentifykeyregulatorsofthe Arabidopsisstressresponse,
aswell as genes that are co-regulated across multiple stresses.
Knockoutsandoverexpressionofindividual transcriptionfactors
canbesimulatedtodeterminetheimpacttheseperturbationshave
ontherestofthenetwork. Algorithmssuchas ApproximateBayesian
Computationallowustotestdifferentcombinationsofre-wiringthe
networktoachievethedesired geneexpressioninourkeyregulators.
Thisisdonewiththegoalofestablishingthere-wiringsthatenhance
theplantdefenceresponsetopathogens.Inordertovalidatethe
conclusionsofournetworksandre-wiringsimulations, thetarget
transcriptionfactorswillbeexpressedinaprotoplastsystemunder
different spatial and temporal promoters. After afewrounds of
thedesign-build-testcycle, theexperimentswillbeperformedin
Arabidopsisplantsandphenotypeswithenhancedresistancewill
beselectedfor.

PC1.5 SYNTHETIC APPROACHES
TO EXPLORING EVOLUTION
AND DEVELOPMENT

™ TUESDAY 5 JULY, 2016 ©® 16:00

@ JAMIE A DAVIES (UNIVERSITY OF EDINBURGH,
UNITED KINGDOM)

@ JAMIE.DAVIES@ED.AC.UK

Mostbiologyisanalyticalandaimstounderstandlifeasitevolved
onEarth.Researchersstudy organisms, make hypotheses,and
test them experimentally usually by perturbing a component
withmutation or drugs. Theresults of many such experiments
arebroughttogetherintextbookstoformulategeneralprinciples,
muchsimplerthanthecomplicatedmechanismsbywhichtheyare
realizedinspecificinstances. Arobustwaytotestcorrectnessof
theseideasistobuildsomethingthatusesthemintheirsimpleform,
andtestwhetheritworks.Recently,asmallnumberofsynthetic
biologists have started to apply this idea to embryology. They
haveconstructedmodules,based ondevelopmentalprinciples, to
programmenaivecellstomakepatternsinresponsetogradientsor
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completely de-novo,andtoperformsimplemorphogenetictasks:
thereareevenprimitiveworkingexamplesofpatterning-followed-
by-morphogenesis, drivenentirelybydesignedgeneticmodules.
Aswellashavingapplicationsintissueengineering, thisapproach
providesapowerfultest-bedforbasicideasaboutdevelopmental
mechanisms.Furthermore,interestingevo-devoinsightsmaycome
fromexplorationof ‘roadsnottaken’,throughconstructinginvented
mechanismsthatworkbutseemnottohaveariseninevolvedlife.
Thispresentationwillillustratetheseapproaches,drawingfrom
ourownworkandthatofothers.

PC1.6 SYNTHETIC CELL-BASED
SENSORS WITH PROGRAMMED
SENSITIVITY, SELECTIVITY
AND DYNAMIC RANGE

™ TUESDAY 5 JULY, 2016 © 16:40

@ BAOJUN WANG (UNIVERSITY OF EDINBURGH, UNITED KINGDOM)

@ BAOJUN.WANG@ED.AC.UK

We use single bacterial cells, programmed with engineered
modulargeneticsensorsanddigitallogicoranalogueamplifying
genecircuits, tosense,integrateandamplify multiple customized
environment and healthrealted signals. We have shown these
engineeredgenecircuitscanpredictablyandsignificantlyincrease
theselectivity, sensitivityandoutputdynamicrangeofcellular
sensorsfortoxicheavymetalionsincludingarsenicandmercury
inanaqueousenvironment.Byexample, weengineeredaselective
double-input AND gatedsensorforzincinE. coliinwhichthe AND
gatefunctionsasafilterbyfiltering out the nonspecific signals
fromthetwopromiscuouszincinputsensors. Wenextengineered
a set of orthogonal activator-based high-gain transcriptional
amplifiers,andcascadedtheminmultiplelayerstointandemamplify
transducedsensorsignaltoincreasesensitivityandoutputdynamic
range. Withtheamplifier-cascade, weincreasedthesensitivity
>4000foldwithdetectionlimit<0.01ppb,andtheoutputdynamic
range 500 fold for amercury sensor (WHO safe limit 2 ppb). Our
approachismodularandcanbereadilyappliedtoimprovingthe
sensing limit and performance of a range of cellular sensors to
meet their real world detection requirement in environment
andhealthcare.




ANNUAL MAIN MEETING BRIGHTON 2016

PC1.8 REFINEMENT OF THE
PHYTOBRICKS STANDARDS
FOR PLANT SYNTHETIC BIOLOGY

™ WEDNESDAY 6 JULY, 2016 ©® 09:40
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PC1.9 SYNTHETIC EXTRACELLULAR
MATRICES FROM EXTRUDED
NANOFIBROUS SCAFFOLDS

™ WEDNESDAY 6 JULY, 2016 ® 10:10

& DIEGO ORZAEZ (IBMCP-UPV-CSIC, SPAIN), MARTA VAZQUEZ-
VILAR (IBMCP-CSIC, SPAIN), ASUN FERNANDEZ-DEL-
CARMEN (IBMCP-CSIC, SPAIN), JOAN BERNABE (IBMCP-
CSIC, SPAIN), ALFREDO QUIJANO (IBMCP-CSIC, SPAIN),
ALEJANDRO SARRION-PERDIGONES (IBMCP-CSIC, SPAIN),
ROCIO OCHOA (IBMCP-CSIC, SPAIN), PEIO ZIARSOLO (UPV,
SPAIN), JOSE BLANCA (UPV, SPAIN), ANTONIO GRANELL
(IBMCP-CSIC, SPAIN)

@ DORZAEZ@GMAIL.COM

Modular DNA cloning has been quickly embraced by the Plant
Biotechnology community due to its efficiency in resolving
multigene engineering goals. The adoption of common rules
for describing synthetic DNA parts (phytobricks) and for the
compositionofmultigenemoduleshasbeenproposedasanoptimal
strategyforspeedingupadvancementsinthefield. Recentefforts
inthisdirectionincludetheadoptionofaPlantStandard Syntaxfor
ModularCloningandthedevelopmentofcollectionsofsynthetic
parts.Hereweproposefurtherrefinementsinthecharacterization
of phytobricks with the definition of standard experimental
conditionsandtheregisteringoftheinformationobtainedunder
suchconditionsasmetadataforthedescriptionofsyntheticDNA
elements. Toincorporatethesenewfeatures, wedevelopedanew
version (v3.0) of the GoldenBraidassembly systemanddatabase,
nowincorporatingexperimentaldata. Consequently, Phytobricks
inGB3.0displayassociateddatasheetsthatinformoftheirassembly
genealogy and also about their functionality under predefined
experimentalconditions. Thus,weusedthedualluciferase/renilla
reportersysteminNicotianabenthamianatransientagroinfiltration
experimentstoestimatetherelativetranscriptionalactivities (RTA)
conferredbyregulatoryelements,andshowedthereproducibility
ofthismethodtocharacterizesyntheticphytobricks. Following
thisscheme, we constructedanumberofsmall geneticcircuits,
e.g.(i)areversibleswitchbasedonsite-specificrecombinases, (ii)
aglucocorticoid-regulatedmyb/bHLH transcriptionalactivation
module, and (iii) several CRISPR/Cas9-based programmable
transcriptionalfactors. Allinall, thesedesignsconfirmthat GB3.0
phytobrickdocumentationcanservetoanticipatethequalitative
behaviourofnewcircuitconfigurations.

& DOROTHEA BRUGGEMANN (UNIVERSITY OF BREMEN, GERMANY)

© BRUEGGEMANN@UNI-BREMEN.DE

Cells areembeddedinto the extracellular matrix (ECM), which
forms a complex network of different protein nanofibres and
polysaccharides. Thisnatural composite material playsamajor
roleinmanybiologicalfunctionslikethemechanical supportof
largetissuesorcelladhesionandproliferation. Here, we present
anovelsyntheticextracellularmatrixsystembasedonextruded
biopolymer nanofibres, which will help us to understand and
control cellularfunctionsonthenanoscale.Usinganovelextrusion
methodwewereabletopreparescaffoldsfromvariousbiopolymer
nanofibres, whichresemblethenano-architectureofthenative ECM.
Nanoporousaluminiumoxidewasemployedastemplatematerial
toextrudedifferent ECMproteinsinphysiologicalbuffers. Thus,we
obtainedeitherrandomlyorientedmeshesorhighlyalignedbundles
ofbiopolymernanofibres. Ourextrusionapproachalsofacilitated
thefirst-timepreparationofnanofibrous composites, which contain
differentproteinsandpolysaccharideswithinsinglenanofibres.
Adjustingthenanoporediameterandproteinconcentrationenabled
ustocontrolthediameterofsinglenanofibres, whichweanalysed
withscanningelectronmicroscopy. Mostinterestingly,byadjusting
theporediameterandproteinconcentrationwewereabletoinduce
varying degrees of structural changes in extruded fibronectin
fibres,whichweanalysedwithForsterresonanceenergytransfer
measurementsinaconfocallaserscanningmicroscope.Next,we
willstudythebiologicalfunctionality of syntheticextracellular
matricesfromcompositenanofibresonacellularlevel topromote
thedesignofnoveltissueengineeringscaffolds.

PC1.10 GENOMIC ENGINEERING
BY TRANSPOSABLE ELEMENTS
IN VERTEBRATES

™ WEDNESDAY 6 JULY, 2016 ® 11:00

@ ZSUZSANNA IZSVAK (MAX DELBRUCK CENTER FOR MOLECULAR
MEDICINE, GERMANY)

DNA-based transposons are natural, non-viral DNA delivery
vehicles. Similarly to retroviruses, transposons integrate into
thechromosomesofhostcells,buttheirlife-cycledoesnotinvolve
reversetranscription,andtheyarenotinfectious. Transposon-
based, integrating vectors open up new possibilitiesin genome
engineering. Molecular reconstruction of the Sleeping Beauty
(SB)transposonrepresentsamilestoneinapplyingtransposition-
mediatedgenedeliveryinvariousvertebratespecies.Duringthe
lastdecade,the SBsystemhasbeendevelopedintoatechnology
platformforvertebrategeneticswithapplicationareasincluding
genetherapy, transgenesis,somaticand germlinemutagenesis.
Theseeffortsrevolutionizedgenomicmanipulationsinvertebrates,
including tissue culture, animal biotechnology, gene function
annotationtoconnectgeneticsandphysiologyinvertebratemodels,
cancerresearchtoidentifygenenetworksprotectingagainstcancer,
andgenetherapeuticapplications. Thehyperactive Sleeping Beauty
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(SB100X,Moleculeofthe Yearin2009) transposonsystemrepresents
thefirstnon-viralvectorcapableof stable genetransfercoupled with
long-termtherapeuticgeneexpressionatacomparableefficiency
toviralstrategies. TheSBsystemhasadvantageousattributesfor
stable,long-termexpressionbothinvitroandinvivo.Regarding
therapeutic application, the SB system has favourable safety
profileasithasinerttranscriptionalactivities,itdoesnottarget
transcriptionallyactiveregionsforintegrationandhasreduced
immunecomplications.Importantly,the SBvectordoesnothaveno
strictlimitationofthesizeof expressioncassettes,cantoleratelarger
andmorecomplextherapeuticgenesandexertrelativeresistance
togenesilencing. TheSBsystemhasbeenrecentlytranslated for
clinicalapplications.

PC1.11 SEEING GREEN: ENGINEERING
GREEN LIGHT SENSITIVITY FOR PLANTS

™ WEDNESDAY 6 JULY, 2016 ©® 11:30

@ MARTIN W BATTLE (UNIVERSITY OF ESSEX, UNITED KINGDOM),
MATTHEW A JONES (UNIVERSITY OF ESSEX, UNITED KINGDOM)

@ MBATTL@ESSEX.AC.UK

Lightisaremarkablyversatileandprecisetool, theprevalentnature
ofwhichhascausedittobecomeacommonstimulusinbiological
processes,rangingfromtheincredibly complextothebeautifully
simple.Byengineeringphotoreceptorpathwaysintocellswhich
arenaturallyunresponsivetolight weareabletomanipulategene
expressiondirectly withoutintroducingintrusive stimulisuch
aschemicals. The application of optogenetics to plant systems
hasbeenlimitedbythewiderange ofendogenousphotoreceptors
present,althoughplantsaretypicallyfarlessresponsivetogreen
lightthantootherpartsofthevisiblespectrum. Wehavedesigned
agreenlight-sensitive optogeneticconstructwhichwillallow for
lightcontrolledmanipulationof geneexpressioninplantawithout
influencingwildtypephotoreceptors. Using Golden Gatecloning, we
havedesignedthisconstructwithmodularityinmind,allowingfor
thereplacementoftargetgenesinthesystem.Currentlythesystem
isbeingcharacterisedusingluciferaseand YFPreportergenesas
outputsbutweseebroadpotentialforfutureresearch.

PC1.12 WE DO IT OUR (PATH)WAY:
BRINGING INORGANIC CARBON INTO
LIFE WITH SYNTHETIC CO,-FIXATION

™ WEDNESDAY 6 JULY, 2016 ©® 13:50

@ TOBIAS J ERB (MAX PLANCK INSTITUTE FOR
TERRESTRIAL MICROBIOLOGY, GERMANY)

@ TOERB@MPI-MARBURG.MPG.DE

Carbondioxide(COz)isapotentgreenhousegasthatisacritical
factoringlobalwarming. AtthesametimeatmosphericCOzisa
cheapandreadily carbonsource. Yet,syntheticchemistrylacks
suitablecatalyststofunctionalizethe CO2-molecule,emphasizing
theneedtounderstandandexploitthe CO,-mechanismsoffered
byNature.Here,Iwill(1)discusstheevolutionandlimitation of
naturallyexisting CO. -fixingenzymes and pathways. Iwill (2)
presentstrategiesforthedenovo-designof CO,-fixingreactions
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andpathways,and(3)outlinehowsuchartificialpathwayscanbe
realizedinvitroandinvivotocreateminimal CO.-fixationmodules
andnovel CO.-fixingmicroorganisms.

PC1.13 UNTANGLING THE
GLYCOSYLATION NETWORK WITH
A SYNTHETIC GOLGI REACTOR

™ WEDNESDAY 6 JULY, 2016 ©® 14:30

@ KATE E ROYLE (IMPERIAL COLLEGE, UNITED KINGDOM),
OLEKSIY KLYMENKO (IMPERIAL COLLEGE, UNITED KINGDOM),
CLEO KONTORAVDI (IMPERIAL COLLEGE, UNITED KINGDOM),
KAREN POLIZZI (IMPERIAL COLLEGE, UNITED KINGDOM)

©@ KATE.ROYLEO5@IMPERIAL.AC.UK

Glycosylation is the co- and post-translational addition of
oligosaccharides to peptide backbones. As it has important
rolesinstructure and function, it candirect protein foldingand
degradation, effectingwiderangingprocessesincludingtheimmune
responseanddisease. During N-linked glycosylation,enzymes
oftheendoplasmicreticulumand Golgisequentiallyacttobuild
andtrimtheoligosaccharide. Duetothenumerousenzymes, their
overlappingdistributions,andsubstrate promiscuitythiscomplex
process can generate hundreds of different glycans, each with
ramificationsonproteinfunction.Togaininsightintothekinetic
principlesgoverningthisprocess,wearedesigningandevaluatinga
syntheticGolgireactor.Bydisengagingtheglycoenzymesfromthe
cell, wecanlinearizethenetworkintoindividual,sequentialmodules
and characterise them as parts, building on our fundamental
understanding of the process. From an industrial viewpoint,
suchareactorwouldallowthedesignandengineeringofprotein
therapeutics. Todate, ourresearchhasfocusedoncomputationally
modellingtheprocesstoimplementvariousscenarios. Resultshave
providedguidelinesforthedesignincludingstructuraldecisions
(reactorstructure,enzymeimmobilisation,columnlength), process
conditions (flowrate, pressuredropand enzyme concentration)
inadditiontotheidentificationand quantificationof co-product
inhibition. Concurrently, weareexpressingand characterising
humanglycoenzymesandsubstrateregenerationpathwayswitha
viewtogeneratingafunctional prototype.Finally,wearedeveloping
astreamlinedcloningmethodtoconnectwithupstreamprotein
expressionand, crucially,providearange oftherapeuticallyrelevant
proteinswithwhichtochallengeandevaluatethesystem.

PC1.14 TRITERPENE METABOLISM
ENGINEERING IN PLANTS

™ WEDNESDAY 6 JULY, 2016 ©® 14:50

@ AYMERIC LEVEAU (JOHN INNES CENTRE, UNITED KINGDOM),
ANNE OSBOURN (JOHN INNES CENTRE, UNITED KINGDOM)

@ AYMERIC.LEVEAU@JIC.AC.UK

Theresearchwithinourgroupfocusesheavily onplantmetabolic
engineering. Onone hand, we areinterestedinunravelling the
biosyntheticgenenetworksinvolvedintheproductionofhigh-value
chemicalsinplants.Ontheotherhand, weareinvestigatinghow
thesemaybeappliedtoproducenew-to-naturecompoundswith
biologicalactivitiesofinterest. Mostof ourworkisdedicated tothe
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studyandtheproductionoftriterpenoids, one ofthemostnumerous
anddiversegroupsofplantnatural productswithawiderange of
applicationsinthefood, cosmetics,pharmaceutical,andindustrial
biotechnology sectors. We are currently applying a synthetic
biologyapproachtoassembletriterpenebiosyntheticpathways
invarious plant hostsin order to achieve crop bio-protection or
production of pharmaceutical compounds. To accelerate gene
discovery,functionalcharacterisationandfacilitatethebuilding
of large multigene constructs, we have developed a triterpene
engineeringtoolkitrelyingontheuseofthe Modular Golden Gate
cloningmethodandtheHypertranssystem. Together, theseenable
rapidassemblyandhigh-levelexpressionof candidate genesand
pathwaysinthemodelplantNicotianabenthamiana.Inparallel,
thesetools are being applied for stable transformation of major
economicallyimportantcropspecies. Throughtheincorporation
ofgeneregulatoryelementsfromourlibrary,thecapacitytoproduce
simpleand complextriterpenesinacoordinated, tissue-specific
mannerisbeinginvestigated.

PC1.15 IMPROVEMENT OF RESOURCE
USE EFFICIENCY AND PRODUCTIVITY
IN CROP PLANTS

™ WEDNESDAY 6 JULY, 2016 ©® 15:45

@ GRETA NOLKE (FRAUNHOFER IME, GERMANY), MARCEL
HOUDELET (FRAUNHOFER IME, GERMANY), CHRISTOPH
PETERHANSEL (LEIBNIZ-UNIVERSITY, GERMANY),
STEFAN SCHILLBERG (FRAUNHOFER IME, GERMANY)

@ GRETA.NOELKE@IME.FRAUNHOFER.DE

The combination of global population growth, an emerging
bioenergyeconomyandthelossofagriculturallandtourbanization
meansthatgreateragriculturalproductivityisrequiredperhectare
oflandtomeetdemandsforfood. Althoughboostingproductivityis
asignificantchallengeinagriculturalresearch,onestraightforward
approachistoenhancetheefficiency of photosynthesisandthus
theamountoffixedcarbon.InC3plants,photorespirationreduces
the efficiency of photosynthesis by removing carbon from the
Calvin-Bensoncycle,nitrogenandreducingpower. Reducingthe
metabolicfluxthroughthephotorespirationpathwaycouldincrease
resource-useefficiency, promotegrowthandincreaseyield. Here
wediscussoureffortstoincreasetheyieldof potatobydeveloping
amethod to enhance photosynthetic carbon fixation based on
expressionofapolyprotein (DEFp) comprisingallthreesubunits
(D,EandF)ofEscherichiacoliglycolatedehydrogenase (GlcDH).
TherecombinantDEFpwasactivein-planta,leadingtoreduction
of photorespirationandstrongimprovementoftuberyieldunder
greenhouseand controlledfieldexperiment. Thisapproachhasthe
potentialtoincreasethebiomassandyield ofdiversecrops.
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PC1.16 FUNCTIONAL METAGENOMIC
MINING AND COMPREHENSIVE
PATHWAY OPTIMIZATION USING
SYNTHETIC SELECTIONS

™ WEDNESDAY 6 JULY, 2016 ©® 16:15

@ HANS GENEE (BIOSYNTIA APS, DENMARK), ANNE P BALI
(TECHNICAL UNIVERSITY OF DENMARK, DENMARK), S@REN
PETERSEN (TECHNICAL UNIVERSITY OF DENMARK, DENMARK),
LUISA GRONENBERG (BIOSYNTIA APS, DENMARK), BRIAN
OLSON (JOINT GENOME INSTITUTE, DENMARK), SANGEETA
NATH (JOINT GENOME INSTITUTE, UNITED STATES), LEANNE
CHAN (JOINT BIO-ENERGY INSTITUTE, UNITED STATES),
METTE KRISTENSEN (TECHNICAL UNIVERSITY OF DENMARK,
DENMARK), SCOTT HARRISON (TECHNICAL UNIVERSITY OF
DENMARK, DENMARK), NATHAN HILLSON (JOINT BIO-ENERGY
INSTITUTE, UNITED STATES), BO SALOMONSEN (BIOSYNTIA
APS, DENMARK), MADS BONDE (TECHNICAL UNIVERSITY
OF DENMARK, DENMARK), SOLVEJ SIEDLER (TECHNICAL
UNIVERSITY OF DENMARK, DENMARK), EDWARD BAIDOO
(JOINT BIO-ENERGY INSTITUTE, UNITED STATES), JAY
KEASLING (JOINT BIO-ENERGY INSTITUTE, UNITED STATES),
CHRISTOPHER PETZHOLD (JOINT BIO-ENERGY INSTITUTE,
UNITED STATES), SAMUEL DEUTSCH (JOINT GENOME
INSTITUTE, UNITED STATES), MORTEN SOMMER (TECHNICAL
UNIVERSITY OF DENMARK, DENMARK)

@ HJG@BIOSYNTIA.COM

Efficient optimization of biosynthetic pathwaysand discovery
of novel genes are key to a future of sustainable production of
valuable natural products. However, the complex genotypic-
phenotypicrelationsthatgovernpathwayproductivityrenderthe
engineeringofoptimizedstrainsaslowandadhocprocess.Inthis
talk,Ipresentamethodthatdeploysbiosensor-basedsynthetic
selectionsystemstoenablehigh-throughputminingandfunctional
validation of biological functions. We developed a synthetic
selectionsystemforthiaminepyrophosphate, akeyco-factorof
crucialinterestforindustrialbiotechnologyandhumanhealth.
Usingthissystemweminedsoilandgutmetagenomesforthiamine
transportersandidentifiedseveralmembersofanoveltransporter
class(PnuT). Usingthesyntheticselectionapproach, wefurther
probedthesubstratespecificityof PnuT andidentifiedkeyresidues
that modulate substrate specificity. Additionally, to probe the
sequence-functionlandscapeofthecomplexandtightlyregulated
thiaminebiosynthesispathway of Escherichiacoli,andtospeed
uptheengineeringofoptimizedstrains, weappliedthe synthetic
selectiontointerrogate 16,384refactored pathwayvariantsthat
samplethesyntheticdesignspace. Thisapproachenabledrapid
identificationofnewandnon-intuitive pathwayconfigurations
leadingtohighthiamineproductionlevels. Combined, ourresults
demonstratehowsyntheticbiologyapproachescaneffectivelybe
deployedtofunctionallyminemetagenomesandelucidate sequence-
function relationships of complex transport and biosynthesis
systemsinbacteria.
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PC1.17 CELL-FREE METABOLIC
ENGINEERING OF FINE CHEMICAL
ENZYME PATHWAYS

™ WEDNESDAY 6 JULY, 2016 ©® 16:35

& SIMON J MOORE (IMPERIAL COLLEGE LONDON, UNITED
KINGDOM), KAREN M POLIZZI (IMPERIAL COLLEGE LONDON,
UNITED KINGDOM), PAUL S FREEMONT (IMPERIAL COLLEGE
LONDON, UNITED KINGDOM)

@ SIMON.MOORE@IMPERIAL.AC.UK

Pathwayengineeringstudiesoftenneglectakeyrequirementto
balancethesupplyanddemandofenzymeloadingatthebiochemical
level.Furthermore, toxicintermediatescanalsohindergrowth
andpromotegeneticinstability, sofinetuningof geneexpression
isakeyrequirementtohitthe ‘metabolicsweetspot’ ofpathway
design.Ourmainaimistodrawalinkinhowcell-free prototyping
canaidpathwaydesigninvivo.Usingraspberryketoneasamodel
pathway,wehavedesignedasyntheticcell-freeenzymecompetition
systemtoquantifysteadystateinvitrokineticsofketonesynthesis
and cofactorregeneration. Thishasbeendesigned and testedto
studytheeffectsofenzymeloadingandcofactoravailability on
metabolicflux,using LC-MStomonitortime-coursereactions. We
havealsodiscoveredasubstrate-bindingproteinthatfluoresces
andservesasareal-timeindicator of pathway activityinvitro.
We are attempting to engineer this fluorescence protein as a
potentialsmallmoleculebiosensortoaidinvivogeneexpression
optimisation.Insummary,thebenzalacetonesynthaserepresentsa
rate-limitingstepinthepathway, whilstsubstrateinhibitionoccurs
byincreasingtheenzymelevelsoftheearlystageenzymes. Using
this cell-freeinsight, we have implemented an in vivo pathway
usingcombinatorialpathwayrefactoringandnaturalriboswitch
insulatorstoimprove geneticstability. Tofinetuneenzymelevels
insynchrony with pathway flux, we are currently quantifying
enzyme-GFPfusionsand*®* NpeptideLC-MStocorrelateenzyme
levelstopathwayperformanceinparallelwithourcell-freedesign.

PC1.7 OPTICALLY CONTROLLED
SIGNALLING PROCESSES IN
MAMMALIAN CELLS

™ THURSDAY 7 JULY, 2016 ©® 09:00

@ WILFRIED WEBER (UNIVERSITY OF FRIEBURG, GERMANY),
KONRAD MULLER (UNIVERSITY OF FRIEBURG, GERMANY),
MAXIMILIAN HORNER (UNIVERSITY OF FRIEBURG, GERMANY)

@ WILFRIED.WEBER@BIOSS.UNI-FREIBURG.DE

Opticalcontrolofbiologicalsignallingprocessesinmammaliancells
allowsdissectingphysiologicaland pathological processeswith
unmatchedspatiotemporalresolution. By functionallyrewiring
plantandbacterial photoreceptorstogrowthfactors,synthetic
polymers,kinasesortranscriptionfactors, weachieveoptical control
along the whole signal transduction cascade. We demonstrate
optically controlled reversible administration of extracellular
biologicalandmechanicalcues, thereversibleactivationofkinase
cascades as well as the multichromatic induction of different
promoters. Weapplytheseoptogenetictoolstocontrolcellmigration,
mechano-signallingaswellascelldifferentiation.
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PC1.18 LIGHT-DRIVEN
PRODUCTION OF STRUCTURALLY
COMPLEX DITERPENOIDS

™ THURSDAY 7 JULY, 2016 ® 10:55

& BIRGER LINDBERG M@LLER (UNIVERSITY OF COPENHAGEN,
DENMARK), IRINI PATERAKI (UNIVERSITY OF COPENHAGEN,
DENMARK), ALLISON MAREE HESKES (UNIVERSITY OF
COPENHAGEN, DENMARK), JOHAN ANDERSEN-RANBERG
(UNIVERSITY OF COPENHAGEN, DENMARK), AGNIESZKA
ZYGADLO NIELSEN (UNIVERSITY OF COPENHAGEN, DENMARK),
POUL ERIK JENSEN (UNIVERSITY OF COPENHAGEN, DENMARK)

@ BLMePLEN.KU.DK

With12,000+knownstructures,diterpenoidsareaprimeexample
ofbio-activenaturalproductsproducedbyplants.Manyareusedas
highlyvaluablepharmaceuticals, fragrances,naturalplantgrowth
promoters,foodingredientssuchasflavorsorascolorantsandspices.
Unfortunately,theyaretypicallyproducedinminuteamountsin
plants and their structural complexity render them difficult to
preparefromfossilresourcesusingorganicchemical synthesis.
Terpenoidsynthases,cytochromeP450sandacyltransferasesare
keymultienzymefamiliesinvolvedinditerpenoidsynthesis. Using
massspecbasedimagingofthetargetplanttissue, tracerstudies,
singlecell-typebasedmetabolomicsandtranscriptomics,functional
characterizationofgene candidatesusingtransientexpressionin
tobaccoandLC-MS-NMRbasedstructuralidentification, elucidation
of even highly complex biosynthetic pathways is now possible
withinareasonably short time frame. Terpenoid metabolismis
modularrightfromassemblyofthe C5buildingblockstothefinal
structurally complexditerpenoid. Usingtheapproachesof synthetic
biologyforcombinatorialbiosynthesis, thefunctionalmodules
maybeassembledinnew combinationstoexpandthelandscape of
diterpenoidstructuraldiversityintonew-to-naturestructures. The
entirepathway forforskolinwaselucidated. ForskolinisacyclicAMP
boosterapprovedfortreatmentofglaucomabutalsousedasaweight
lossaid. Theforskolinpathwayisbeingusedastestmodelsystem
forlargescalelightdrivenproductionofhighvaluediterpenoids
followingtargetingofthepathwaytothethylaloidmembraneand
usingcyanobacteriaormossasphotosyntheticproductionhosts
grownincontainedphoto-bioreactors.
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PC1.19 SYNTHETIC BIOLOGY FOR THE
DESIGN OF MOLECULAR BIOORIGAMI:
NEW MODULAR PROTEIN STRUCTURES
AND FOLDING PATHWAYS

™ THURSDAY 7 JULY, 2016 ©® 13:50

@ ROMAN JERALA (NATIONAL INSTITUTE
OF CHEMISTRY, SLOVENIA)

@ PLESKOT@UEB.CAS.CZ
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PC1.21 IN VIVO BIOSENSORS
FOR MAMMALIAN BIOPROCESSING

™ THURSDAY 7 JULY, 2016 ® 14:50

@ KAREN POLIZZI (IMPERIAL COLLEGE LONDON, UNITED
KINGDOM), LISA GOERS (IMPERIAL COLLEGE LONDON, UNITED
KINGDOM), SIMON J MOORE (IMPERIAL COLLEGE LONDON, UNITED
KINGDOM), LINDA DEKKER (IMPERIAL COLLEGE LONDON, UNITED
KINGDOM), PAUL S FREEMONT (IMPERIAL COLLEGE LONDON,
UNITED KINGDOM)

Proteinsarethemostadvanced nanostructures, definedbythe
sequence of amino acids. Nature provides a limited number of
proteinfolds, whichhavebeenoptimizedduringevolution. New
protein folds are very challenging to design due to the delicate
balanceofnumerousweaklongrangenoncovalentinteractions
stabilizingproteinsstructure. Designof polypeptide-basedmodular
polyhedrawasinspiredby the DNA-basednanostructures. The
foldingproblemofproteinswasbypassedbydesigningtopological
proteinfoldsbyrelyingonthewell-understoodspecificity of coiled-
coildimersandusedthemasmodulestoguidethepolypeptidechain
betweenverticesoftheselectedpolyhedralcage. Theprinciplewas
demonstratedbytheconstructionofananoscaleproteintetrahedral
cagefromasingle polypeptide chain composed of 12 coiled-coil
formingsegments.Inthisassembly6edgesofthepolyhedronare
definedbyorthogonalcoiled-coildimers. Thisprinciplerepresentsa
newplatformofstructuralscaffoldformationthatcouldbeextended
tootherpolyhedraand fordifferent applications. Modularity of
designed structures could also allow the design of the folding
pathway, whichisrequiredparticularlyforthedesignofknotted
structuresasthechainneedstobesteeredthroughthepreviously
formed loops in a predefined order. Folding of knots is encoded
by the arrangement of modules of different stability based on
derived topological and kinetic rules. We anticipate that this
strategy could be used to design the folding of other knotted
programmablemolecules.

PC1.20 INTERFACING GREEN
AND RED SYNTHETIC BIOLOGY
FOR THE UNDERSTANDING OF
SIGNALING PROCESSES

™ THURSDAY 7 JULY, 2016 ©® 14:30

© K.POLIZZI@IMPERIAL.AC.UK

Theabilitytotailororganismsforthesynthesisofuseful products
alsoallowsustoinputgeneticcircuitsthatcanbeusedtoreport
theinternalstateofthecell. Geneticallyencodedbiosensorsare
potentiallyaverypowerfulstrategy forbioprocessdevelopment
wheresamplesizescanbeverylimitedandnon-invasivemonitoring
techniques can vastly improve high throughput screening
strategies. Weareinterestedinusingbiosensorsofavarietyoftypes
togaininformationoncellsduringbioprocessing.
Thistalkwillfocusontheexampleoftherapeuticglycoprotein
production using mammalian cell cultures. The process of
glycosylation is not templated, meaning the cells produce a
heterogeneousmixtureofproteinsbearingdifferentglycoforms,
manyofwhichhavedifferentactivitiesinpatients.Beyondgenetic
modificationofcells,wecanmanipulatetheenvironmentofcellsto
tryandtargetspecificglycoformsusingbioprocessengineering.In
mylab,weuseacombinationofdifferenttypesofbiosensorstoget
informationthemetabolismofcellsduringglycoproteinproductionto
tryanddevelopstrategiesformanipulatingglycoform.Bymonitoring
keymetaboliteconcentrationsandapplyingpredictivemathematical
modellingofthe, wecan ‘tune’theglycoformtohavethedesiredeffect.
Inthiscontext,mytalkwillfocusondifferenttypesofbiosensorsfor
monitoringkeymetabolitesinmammalianbioprocessing.

PC1.22 ENGINEERING AN EXPANDED
CHEMICAL PALETTE IN CELLS

™ THURSDAY 7 JULY, 2016 ® 15:45

@ HAL S ALPER (THE UNIVERSITY OF TEXAS AT AUSTIN,
UNITED STATES)

@ MATIAS ZURBRIGGEN (HEINRICH HEINE
UNIVERSITY, GERMANY)

@ MATIAS.ZURBRIGGEN@HHU.DE

We integrate plant and mammalian cell systems to develop
syntheticchemicallyandlight-regulatedswitchesandbiosensors
for the targeted control and monitoring of cellular processes at
highspatiotemporaland quantitativeresolution. Thesynthetic
tools and methods are alsoimplemented in orthogonal cellular
platformsforstudyingbiologicalsignalingnetworks,includingthe
reconstructionoflightandplanthormoneresponses. Centraltothis
strategyisthedevelopmentofmathematicalmodel-descriptions
of the systems. Finally we apply the knowledge obtained into
biotechnologicalapplications.

© HALPER@CHE.UTEXAS.EDU

Anindustrial biotechnologyrevolutionisapproaching. Recent
technicaladvances areleadingtoarapid transformation of the
chemicalpaletteavailableincellsmakingitconceivabletoproduce
nearlyanyorganicmoleculeofinterest-frombiofuelstobiopolymers
topharmaceuticals. However, these feats require the ability to
‘hijack’nativecellularmachineryand metabolismandnavigate
thecomplexityinherentincellularregulation.Inthisvain, this
talkwilldescriberecentadvancesinengineeringvariousyeasts
for the production of important products, such as organic acids
andoleochemicals, withafocusonthesyntheticbiologytoolsand
paradigmsrequiredalongtheway. Collectively,thesecasestudies
demonstratethepowerandutilityofusingyeastsasaproduction
hostforchemicals.
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PC2 GENERAL PLANT
AND CELL BIOLOGY

ORGANISED BY: PROF VICKY BUCHANAN- WOLLASTON (UNIVERSITY OF WARWICK,
UNITED KINGDOM) AND PROF JOHN LOVE (UNIVERSITY OF EXETER, UNITED KINGDOM)

PC2.1 ENVIRONMENTAL REGULATION
OF STOMATAL DEVELOPMENT

™ MONDAY 4 JULY, 2016 ©® 11:00

@& STUART A CASSON (UNIVERSITY OF SHEFFIELD,
UNITED KINGDOM), NICHOLAS ZOULIAS (UNIVERSITY
OF SHEFFIELD, UNITED KINGDOM), JAMES ROWE
(UNIVERSITY OF SHEFFIELD, UNITED KINGDOM),
JORDAN BROWN (UNIVERSITY OF SHEFFIELD, UNITED
KINGDOM), EMMA BAILEY (UNIVERSITY OF SHEFFIELD,
UNITED KINGDOM)

@ S.CASSON@SHEFFIELD.AC.UK

Plantdevelopmentisplasticandisdeterminedbyboth genotype
andtheenvironment.Stomata, themicroscopicporesontheleaf
surface,areanexcellentmodel forexamininghowenvironmental
signalsmodulateplantdevelopment.Factorssuchaslightquantity
and quality aswellas atmospheric carbon dioxide have a major
impact on stomatal development. Our work has demonstrated
that plant photoreceptors play a critical role in regulating
stomataldevelopmentinresponsetoenvironmentalsignalsand
consequently, significantlyimpactonplant performance. We will
presentdatathatexaminesthemechanismbywhichlightregulates
stomataldevelopment,aswellashowsignalssuchaslightand CO-
interacttoregulatethisprocess.

PC2.2 IN THE ZONE, QUANTIFYING
LEAF DEVELOPMENT AT THE
CELLULAR LEVEL

™ MONDAY 4 JULY, 2016 ® 11:15

@ ROSS CARTER (JOHN INNES CENTRE, UNITED KINGDOM),
RACHEL PRIOR (JOHN INNES CENTRE, UNITED KINGDOM),
MICHAEL BEVAN (JOHN INNES CENTRE, UNITED KINGDOM),
STAN MAREE (JOHN INNES CENTRE, UNITED KINGDOM),
VERONICA GRIENEISEN (JOHN INNES CENTRE, UNITED
KINGDOM)

@ ROSS.CARTER@JIC.AC.UK

Morphogenesisinplantsoccursthroughacombinationofcellgrowth
andcelldivision. Theseprocessesarehighlyregulatedinbothtime
andspacethroughoutdevelopment. Inleavesandotherorganswith
determinategrowth, celldivisionmainlyoccursinthesocalled
‘proliferation zone’ locatedtowardsthebaseoftheleaf. Ascells
proliferateandtheorgangrows,ithasbeenproposedthatcellsare
propelledoutofthisputative ‘proliferationzone’and consequently

stopmitoticdivisionsandinitiateendoreduplication, differentiation
andexpansion. However, verylittleevidence,eithercellbiological
ormechanist, existtosupportthisgrowthmodel.

We have carried out a quantitative characterisation of
leaf growth in Arabidopsis using a set of mutants that appear
to prolong the duration of cell proliferation. Leaf growth was
analysed using a combination of techniques. Whole organ
confocal imaging and advanced image analysis, including
custom image segmentation methods, were employed to
extract quantitative data. A recently published mathematical
tensor approach was used to quantify the different processes
contributing to morphogenesis and our data allows
ustoinfercelldivisionsanddirectlymeasure cellshapeandcell
sizeduringgrowth.

Thesemeasurementsquantify developmentatthecellular
level, and have generated exciting new insights into leaf
growthandthemechanismsinfluencingcellproliferationduring
organformation.

PC2.3 ADAPTING A COMMERCIAL
LIGHTSHEET MICROSCOPE

FOR LONG-TERM STUDIES OF
ARABIDOPSIS ROOT DEVELOPMENT

™ MONDAY 4 JULY, 2016 ® 11:30

& BRITTAMC KUEMPERS (UNIVERSITY OF NOTTINGHAM,
UNITED KINGDOM), DARREN WELLS (UNIVERSITY OF
NOTTINGHAM, UNITED KINGDOM), ANTHONY BISHOPP
(UNIVERSITY OF NOTTINGHAM, UNITED KINGDOM)

©@ BRITTA.KUEMPERS@NOTTINGHAM.AC.UK

Lightsheet microscopes avoid several problems of confocal
microscopysuchasphotobleachingbuttheycomewiththeirown
challengesespeciallyregardingsamplepreparation. Severallabs
havebuilttheirownlightsheetmicroscopesbutafewcommercial
optionsareavailablenow. Wehavebeenworkingtoadaptoneof
thecommercial set-upstocatertoourneedsusingreadilyavailable
Fluorinated Ethylene Propylene (FEP)tubeswhichare customised
inourlabwithouttheneedofspecialistequipment. A simplelighting
systemisused fordifferentdaylengthsettingsandaperfusion
systemallowsdifferenttreatmentsandsupplements. Thisenables
ustogrowtheplantinsidethemicroscopechamberoverseveraldays
andwecanfollowitsdevelopmentthroughout. Thepossibilityto
rotatethesampleallowsimagingfromdifferentperspectives. Using
variousfluorescentmarkers, wecanfollowinvivothedevelopment
andspecificationofthevasculatureintheroottipandemerging
lateralroots.
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PC2.4 PHENOTYPIC CLUSTERING
CHARACTERIZES THE ARABIDOPSIS
THALIANA CELL WALL INTEGRITY
MAINTENANCE NETWORK

™ MONDAY 4 JULY, 2016 Q© 11:45
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PC2.19 INVESTIGATING CONSERVATION
OF FUNCTION FOR GRAS/SCARECROW-
LIKE TRANSCRIPTION FACTORS IN
ROOT ARCHITECTURE AND NODULATION

™ MONDAY 4 JULY, 2016 @® 13:55

& TIMO ENGELSDORF (NORWEGIAN UNIVERSITY OF SCIENCE AND
TECHNOLOGY, NORWAY), MANIKANDAN VEERABAGU (NORWEGIAN
UNIVERSITY OF SCIENCE AND TECHNOLOGY, NORWAY),

JOSEPH F MCKENNA (OXFORD BROOKES UNIVERSITY, UNITED
KINGDOM), NORA GIGLI BISCEGLIA (NORWEGIAN UNIVERSITY
OF SCIENCE AND TECHNOLOGY, NORWAY), FRAUKE AUGSTEIN
(NORWEGIAN UNIVERSITY OF SCIENCE AND TECHNOLOGY,
NORWAY), HAKON HOEL (NORWEGIAN UNIVERSITY OF SCIENCE
AND TECHNOLOGY, NORWAY), THORSTEN HAMANN (NORWEGIAN
UNIVERSITY OF SCIENCE AND TECHNOLOGY, NORWAY)

@ TIMO.ENGELSDORF@NTNU.NO

Plantcellwallsfulfilessential functionsduringplantdevelopment
andstressresponses. Cellwallintegrity (CWI)hastobemaintained
duringthesedifferent processes. Althoughanumberofpossible CWI
maintenancesensorsandmediatorshavebeenidentified, neither
theirspecificfunctionsnortheirrelationshipswitheachotherhave
beenwellresolved.

Weimpaired CWIbyinhibitingcellulosebiosynthesisusing
isoxaben (ISX)andanalyzedtheresponsesinmutantallelesfor22
Arabidopsiscandidategenes. Quantitativedataforphytohormone
(jasmonicacidandsalicylicacid) accumulation, ectopiclignification
androotgrowthwasintegrated through phenotypicclustering
to determine candidate gene functions in CWI maintenance.
The results show that receptor-like kinases (RLKs) mediating
plantimmunityapparentlyonlymodulatetheresponsesto CWI
impairment. In parallel, treatment with cell wall-degrading
enzymesonlypartiallymimickedISX-treatment, suggestingthat
responsestoCWI-impairmentarenotdependentonintactimmune
signaling. Theputativestretch-activatedcalciumchannelMCA1
andtheplastid-localizedmechanosensitivechannelsMSL2/3are
requiredonlyforphytohormoneaccumulation, whereasthe RLKs
THE1land FEI2 arerequired forboth phytohormone and ectopic
ligninaccumulation. ThenitratereductasesNIAlandNIA2are
required forallISX-induced responses, suggesting an essential
functionofeithernitratereductiontonitriteornitritereductionto
nitricoxideduringCWImaintenance. Ourresults provideaglobal
overviewof CWImaintenancesignallingprocesses,insightsintothe
modeofactionofthemechanismandassignfunctionstoparticular
candidategenes.

@ MATT J TEFT (UNIVERSITY OF WARWICK, UNITED KINGDOM),
MIRIAM GIFFORD (UNIVERSITY OF WARWICK, UNITED
KINGDOM), BEATRIZ LAGUNAS (UNIVERSITY OF WARWICK,
UNITED KINGDOM)

© M.TEFT@WARWICK.AC.UK

Nodulationishostinitiatedsymbioticprocessbetweenaplantand
thesoilrhizobiainresponsetospecificlipochitooligosaccharides
(Nod factors) produced by the bacteria in the rhizosphere. This
processformsamutuallybeneficialrelationshipwherebytheplant
canaccessnitrogenfixedinthesoilinexchangeforcarbohydrates,
viatherhizobiahousedwithinthesenodules.

Two key SCARECROW-LIKE/GRAS transcription factors
havebeenidentifiedwithinthispathwayinMedicagotruncatula,
MtNSP1 and MtNSP2. These transcription factors are highly
conservedandarepresentinthenon-nodulatingplant Arabidopsis
thaliana (AtSCL29/26).Previousresearchinthe Giffordlabhas
revealedaglobalrepressivebehaviouronlateralrootinitiationin
AtSCL26mutants, whichisgoverned throughthecell-typespecific
controlofnitrogenandgibberellicacidregulators.

Myresearchwillinvestigate conservationoffunctionofthe
MtSNP1/2 and AtSCL29/26 transcription factors when trans-
complimentedbetweenthespeciesundertheirown,andthe35s
promoter. Recent research has shown a conservation function
withtrans-complementationofthese genesbetweenMedicago
truncatulaandtheirorthologsin Orzyasativawithnodulesforming
onanon-nodulatingspecies.

PC2.20 COMPARATIVE ANALYSIS OF
RNA BINDING DOMAIN CONTAINING
PROTEINS IN ARABIDOPSIS AND RICE

™ MONDAY 4 JULY, 2016 ® 14:10

@ SHWETA SHARMA (UNIVERSITY OF DELHI, INDIA)

@ SHWETA2U@GMAIL.COM

RNABindingDomain (RBD)-containingproteins (RBPs)representa
largefamily ofproteinscomprisingabout600hypotheticalmembers
inrice. RBPsarerecognizedaskeyregulatoryfactorsinthepost-
transcriptional regulation of gene expression in eukaryotes.
Despitethefactthattheroleof RBPsinplantresponsestodiverse
environmentalstresseshasbeenstudied, only fewproteinshave
been functionally characterized till date. Our previous studies
however,showedthat OsRBD1,amemberofthemulti-gene RBP
family,interactswithanimportantstressregulator,0sSROlainrice.
Togetinsightsintotheroleofthismulti-memberedfamilyinplants,
weperformedacomparativeanalysisof RBPsin Arabidopsisand
rice.Ouranalysisrevealedthepresenceof241 RBPsin Arabidopsis
and453RBPsinriceandthesewerefoundtobedistributedonall
chromosomesinboththegenomes.Further,phylogeneticanalysis
showedthatRBPscouldbeessentially categorizedintodifferent
groupsastheypossessedhighsequencedivergence. Furthermore,in
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silicointeractionsstudiesinboth Arabidopsisandricerevealedthat
RBPsinteractwithproteinsinvolvedinvariousessentialfunctions,
specificallytransportandtranslation. Besides, wealsofoundthat
inrice,RBPsoftenco-existwithotherdomainsinvolvedindiverse
functions,ascomparedto Arabidopsis. Notably,analysisof publicly
availablemicroarray datashowedthese RBPsweredifferentially
regulatedinresponsetovariousabioticstressesinboth Arabidopsis
andrice. Takentogether, throughthisstudywereportagenome-
wideanalysisof RBPsinriceand Arabidopsis, highlightingtheir
roleinabioticstressresponse.

PC2.21 HOOKLESS1 IS A PUTATIVE
LYS-ACETYLTRANSFERASE THAT
INTERACTS WITH AN ABC TRANSPORTER

™ MONDAY 4 JULY, 2016 ©® 14:25

@ RITA SARAIVA (INSTITUTE OF PLANT MICROBIAL BIOLOGY,
UNIVERSITY OF ZURICH, SWITZERLAND), MARTIN
SCHAFER (INSTITUTE OF PLANT MICROBIAL BIOLOGY,
UNIVERSITY OF ZURICH, SWITZERLAND), DAVIDE CROCI
(INSTITUTE OF PLANT MICROBIAL BIOLOGY, UNIVERSITY
OF ZURICH, SWITZERLAND), HANNE GROB (INSTITUTE OF
PLANT MICROBIAL BIOLOGY, UNIVERSITY OF ZURICH,
SWITZERLAND), ENRICO MARTINOIA (INSTITUTE OF
PLANT MICROBIAL BIOLOGY, UNIVERSITY OF ZURICH,
SWITZERLAND), UNDINE KRUGEL (INSTITUTE OF PLANT
MICROBIAL BIOLOGY, UNIVERSITY OF ZURICH, SWITZERLAND)

@ RITASARAIVA@BOTINST.UZH.CH

Lysine acetylation of non-histone proteins is an emergent
post-translationalmodification. Thenumber ofidentified Lys-
acetylated proteinshasbeenincreasingsteadily overthepast
years,andthisreversiblemodificationisnow considered crucial
in the regulation of important metabolic pathways. Despite
advancesinthecharacterizationof mammalianandyeastLys-
acetyltransferases, the identity of their plant counterparts
remainselusive. The Arabidopsisthalianaprotein HOOKLESS1
(HLS1)containsanacetyltranferasedomainandislocalizedinthe
nucleusandthecytoplasmofcells. Thisproteinhaspreviouslybeen
describedasanintegratorofmultiplehormonalsignalsduringplant
development. Whenexpressedinyeast, HLS1cancomplementthe
phenotypeofmutantsimpairedinacetylation. Weshowthat HLS1
interactswiththe A.thalianainositol-hexakisphosphate (IPs)
transporter ABCC5 (ABCsubfamily Ctransporter5)usinga Yeast
Two-Hybridsystemand Co-Immunoprecipitation. Moreover, A.
thalianaplantsdefectiveinHLS1and ABCC5proteinssharesimilar
defectsinguardcellfunction, which suggeststhatbothproteins
acttogetheringuardcellsignaltransduction. Wearecurrently
testingthehypothesisthat HLS1canacetylate ABCC5andthus
modulateitstransportactivity. Toourknowledge, thiswouldbe
thefirstdescriptionofaLys-acetyltransferasethatcanregulatethe
functionofanon-histoneproteininplants.ltwouldalsoprovidean
exampleofhowatransportercanberegulatedbyLys-acetylation,
andcontributetoclarifytheroleof Lys-acetylationinthehormonal
controlof cellularfunctions.
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PC2.22 REDEFINING THE
ECO-PHYSIOLOGICAL DYNAMICS
OF BUD DORMANCY IN GRAPEVINE

™ MONDAY 4 JULY, 2016 ® 14:35

@ VYAZHINI VELAPPAN (UNIVERSITY OF WESTERN AUSTRALIA,
AUSTRALIA), MICHAEL J CONSIDINE (UNIVERSITY OF
WESTERN AUSTRALIA, AUSTRALIA), KARLIA MEITHA
(UNIVERSITY OF WESTERN AUSTRALIA, AUSTRALIA),

JOHN A CONSIDINE (UNIVERSITY OF WESTERN AUSTRALIA,
AUSTRALIA), CHRISTINE H FOYER (UNIVERSITY OF LEEDS,
UNITED KINGDOM)

©@ 21262678@STUDENT.UWA.EDU.AU

Grapevinebuddormancyisacomplexphenomenonorchestrated
throughinteractionsbetweeninherentbiologicalandecological
processeswithintheauxillarybudsinresponsetoenvironmental
cues. The seasonal dynamics and intricate cellular signalling
propellingdormancyareyettobeclearlyunderstood. Wefollowed
regulationofbuddormancyfrommid-summerthroughtospringin
vinesgrowinginthemediterraneansouthwestof Western Australia
withprimeemphasisonresolvingthespatio-temporaldynamicsof
oxygenmetabolismandsignalling. Thebudsweredeeplydormant
immediatelypost-summerandmanifested considerabledormancy
releasepriortowinteronsetwhichwasseenreflectedinthehigher
proportionof Gl cells(dormancy) duringsummerandarelatively
greaterproportionof G2andSphasecells(growth), parallelled by
budhydrationandincreaseinoverallrespirationlate-autumn. The
meristematiccoreofdormantbudsweremaintainedinahypoxic
state (lowpO;value~5kPa)insummerandrelievedtonormoxia
inautumnbeforereturningtohypoxia, priortobudburstinspring
whennormoxiaensues. Therespiratory quotients ([CO-.]/[02])
ofintactbudsrevealed valuesfrom0.3to1.5. Thiswhenviewed
togetherwiththedynamicchangesininternaloxygenenvironment
within the bud, suggests that the unusually low respiratory
quotientistheproductofspatial variabilitywithinthebudrather
thanthatofswappingofrespiratorysubstrates.Overall,therewas
tightregulation of cell cycle, moisture content, respiration and
internaltissueoxygenenvironmentthroughoutdormancyonset,
maintenanceandreleaseandisspeculatedtoinfluencemetabolism
andbudresponsetoenvironmentalcues.
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PC2.24 METABOLOMIC ANALYSES
REVEAL A ROLE FOR SALICYLIC
ACID AND ALTERNATIVE OXIDASE
IN CONTROL OF STRESS-INDUCED
PROTEOLYSIS IN GRAZED FORAGES

™ MONDAY 4 JULY, 2016 ©® 14:55

@ STEPHEN K WANJIRU (INSTITUTE OF BIOLOGICAL
ENVIRONMENTAL AND RURAL SCIENCES, ABERYSTWYTH
UNIVERSITY, UNITED KINGDOM), TERI E DAVIES (INSTITUTE
OF BIOLOGICAL ENVIRONMENTAL AND RURAL SCIENCES,
ABERYSTWYTH UNIVERSITY, UNITED KINGDOM), LUIS A J
MUR (INSTITUTE OF BIOLOGICAL ENVIRONMENTAL AND RURAL
SCIENCES, ABERYSTWYTH UNIVERSITY, UNITED KINGDOM),
ALISON H KINGSTON-SMITH (INSTITUTE OF BIOLOGICAL
ENVIRONMENTAL AND RURAL SCIENCES, ABERYSTWYTH
UNIVERSITY, UNITED KINGDOM)

@ SKW5@ABER.AC.UK

InefficientcaptureofforageNintherumenleadstoarequirement
forproteinsupplementationandrelease of nitrogenouspollutants
totheenvironment.Duringgrazing,endogenousplantproteases
contributetoruminalproteolysis.Ifthisstress-inducedproteolysis
couldbeslowed,rumennitrogenuseefficiencywouldbeimproved,
benefitingfarmersandtheenvironment. Wetestedwhetherthe
stresshormonesalicylicacid (SA)wouldinfluenceplant-mediated
proteolysisintherumenusingthe Arabidopsisthaliana SAdeficient
linesnahGandsid2. TheselinesandthewildtypeCol-0(control) were
subjectedtoanaerobicinvitroincubationat390Ctomimictherumen
environmentwithplanttissueharvestedattimepointsbetween
Ohand24h.Allleafsamplesexhibitedadecreaseinfoliarprotein
contentinthedifferentlinesbutthiswassignificantlydelayedin
samplesfromnahGandsid2. Metabolomicanalysesidentified TCA
cycleintermediatesassourcesofdifferencesbetweenCol-Oand
SA-deficientlines. SAisknowntocontributetothemaintenance
ofelectrontransportandthe TCAcycleduringstressbyinducing
alternativeoxidase (AOX)expression. Totesttherole of AOX, we
examinedfoliarproteolyticratesin Arabidopsislineswithreduced
AOX(AOX-KO)orover-expressing AOX (AOX-OE) exposed torumen-
likeconditions. The AOX-OEline exhibited delayed proteolysis.
We suggestthat SA-mediated modulation of AOXintherumen
maintains ATPproductionviathe TCAcycletoinfluencetherates
of proteolysis.
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PC2.25 THE METABOLISM
OF POTATO DORMANCY BREAK

™ MONDAY 4 JULY, 2016 ® 15:10

@ MARION J TOUT (DEPT. OF ANIMAL AND PLANT SCIENCES,
UNIVERSITY OF SHEFFIELD, UNITED KINGDOM), HEATHER
WALKER (DEPT. OF ANIMAL AND PLANT SCIENCES, UNIVERSITY
OF SHEFFIELD, UNITED KINGDOM), MIKE BURRELL (DEPT. OF
ANIMAL AND PLANT SCIENCES UNIVERSITY OF SHEFFIELD,
UNITED KINGDOM), GLYN HARPER (SUTTON BRIDGE CROP
STORAGE RESEARCH AHDB POTATOES SUTTON BRIDGE, UNITED
KINGDOM), ANDREW FLEMING (DEPT. OF ANIMAL AND PLANT
SCIENCES, UNIVERSITY OF SHEFFIELD, UNITED KINGDOM)

@ MJTOUT1@SHEFFIELD.AC.UK

Dormancy break during storage is a major issue for the potato
productionchain, witheffectivesproutingcontrolbeingchallenged
byincreasinglystrictregulation ofwidely-used chemicalinhibitors.
A deeper understanding of the process of dormancy release is
requiredtofacilitatenovelapproachestothisproblem.Sprouting
involvestheactivationofmeristemsinwhichcellswiththepotential
todivideremaininaquiescentstateuntiltriggeredtoproliferate.
Althoughwehave a goodunderstanding of the transcriptional
andsignallingnetworksoperatinginactivemeristems, thelinkto
themetabolicprocesseswhicharetheultimate causeof growthis
unclear. Thisprojectaddressesthefundamental question: whatis
thepatternofmetabolisminandaroundthemeristemasdormancy
release occurs? This will give insight into both the potential
mechanismofdormancyreleaseand generatemetabolicprofiles
foruse as markers for the different stages of dormancy release.
Metabolicchangesassociated withquiescentmeristemreactivation
arebeingstudiedusingametabolomicsanalysis(usinganESI-TOF-
MSsystem)ofastageddevelopmentalseriesofdissectedaxillary
buds. Initialmetabolitemarkersforearlydormancyresponsehave
beenidentifiedusingMS/MSandarebeingquantifiedusing Ultra
PerformanceLiquid Chromatography (UPLC).Keymetabolites will
beimagedusingMALDItoprovideahighresolutionspatialanalysis
ofthepatternsofmetabolismthatoccurinandaroundthemeristem
duringdormancybreak, generatingleadsfornewapproachesto
sproutingcontrol.
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PC2.26 QUANTIFICATION AND QTL
ANALYSIS OF FOLATE CONTENT IN
SOLANUM LYCOPERSICUM x SOLANUM
PIMPINELLIFOLIUM RECOMBINANT
INBRED LINES (RILs)

™ MONDAY 4 JULY, 2016 ©® 15:25

& ROXANNA SEDA (UNIVERSITY OF PUERTO RICO, PUERTO
RICO), BETSY AMPOFO (BOYCE THOMPSON INSTITUTE CORNELL
UNIVERSITY CAMPUS ITHACA NY, UNITED STATES), ITAY
GONDA (BOYCE THOMPSON INSTITUTE CORNELL UNIVERSITY
CAMPUS ITHACA NY, UNITED STATES), JAMES GIOVANNONI
(USDA-ARS BOYCE THOMPSON INSTITUTE CORNELL
UNIVERSITY CAMPUS ITHACA NY, UNITED STATES)

@ ROXANNA.SEDA@UPR.EDU

Deficiencyoffolateanditsderivatives (vitaminB9)isaworldwide
problem that can impact human health. Fruits constitute
important components of the human diet, fueling the interest
fortheenhancementoffolate contentincrops. Accordingtothe
USDA, tomatoisthesecondmostconsumedvegetableintheU.S.,
butprovidesroughly4%oftherecommendeddietaryallowanceof
folate. Thefocusofthisprojectwastoidentifylociaffectingfolate
productionusingmappingdataofarecombinantinbredlines (RILs)
populationbythemeansofquantitativetraitloci(QTLs)analysis.
Total folate content was determined in 103 lines of a Solanum
lycopersicum (NCEBR1) xSolanumpimpinellifolium (LA2093) RIL
populationusinga Lactobacillusrhamnosusmicrobiologicalassay
whosegrowthisfolate-dependent. The parentsofthepopulation
showeddifferencesintheirfolatecontent: NCEBR1contains9.2pg
folates/100gFW, whilethewildLA2093 contains 26.4pgfolates/
100 g FW. Furthermore, significant QTLs were detected after
multiple QTLmapping (MQM)analysisonchromosomes6and?7.
Interactionplotsrevealthathighfolatecontentmayresultfromthe
combinationof LA2093allelesonchromosome7and6aswellasfrom
acombinationofanNCEBR1alleleonchromosome4andanLA2093
alleleonchromosome6. Thesefindingsparallel previousS.pennellii
introgressionlinesdatawhereaQTLforhighfolatewasobservedon
chromosome6.These QTLs,inconjunctionwithRNA-seqdata, will
beusedtofacilitatetheidentification ofcandidate genes governing
folatecontentintomatoes.
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PC2.27 A ROLE FOR THE CELL WALL
IN MEDIATING PLANT FREEZING
TOLERANCE

™ MONDAY 4 JULY, 2016 ® 16:10

& PAIGE E PANTER (DURHAM UNIVERSITY, UNITED KINGDOM),
SARAH SMITH (DURHAM UNIVERSITY, UNITED KINGDOM),
MARK SKIPSEY (DURHAM UNIVERSITY, UNITED KINGDOM),
OLIVIA KENT (JOHN INNES CENTRE, UNITED KINGDOM), MARC
R KNIGHT (DURHAM UNIVERSITY, UNITED KINGDOM), HEATHER
KNIGHT (DURHAM UNIVERSITY, UNITED KINGDOM)

© P.E.PANTER@DURHAM.AC.UK

Plantspeciesvaryenormouslyintheirabilitytosurvivefreezing
conditions. Many species from the cooler parts of the world can
increase their tolerance of sub-zero temperatures through the
process known as cold acclimation. During cold acclimation,
exposuretolow,non-freezingtemperatureselicitsaprogramof
transcriptional, metabolicandmorphologicalchangesnecessary
forsurvival of subsequentfreezing. Althoughstudieshaveshown
thatcoldacclimationresultsincompositionalchangestothecell
wall,therehasbeenlittleevidencetodatethatthesechangeshave
anyfunctionalsignificancewithrespecttofreezingtolerance. We
demonstratethatamutationknowntoaltercellwallstructureand
compositionalsodecreasesplantfreezingtolerance. Arabidopsis
murl mutants lack the enzyme that catalyses the synthesis of
L-fucose and consequently exhibit reduced fucosylation of the
cellwallpectinpolysacchariderhamnogalacturonan-I1(RG-II).
Thisresultsinthefailure of RGIImonomerstodimerisevia-borate
estercross-links between adjacent fucosylated side chainsand
leadstoreduced growthandtensilestrengthofplants. Wehave
demonstratedthatachemicalinhibitoroffucosesynthesisrenders
wildtypeplantsfreezing-sensitive,mimickingthemurl mutation.
RestoringRGIIcross-linkingbytheapplicationof supplementalboric
acidreversesthefreezing-sensitivephenotype of murl mutants,
suggestingthatfreezing-toleranceisdependentuponRGIIcross-
linkingspecifically,ratherthanduetoother consequencesofof
L-fucosedepletion. Wediscusstheresultsoffurtherexperiments
todeterminewhetherpectincross-linkingisnecessaryforbasal
freezingtoleranceorplaysaroleinthegainoffreezingtolerance
throughcoldacclimation.
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PC2.28 PLANTS CHANGE COLD
PERCEPTION SYSTEM DEPENDING
ON THE ENVIRONMENT

™ MONDAY 4 JULY, 2016 ©® 16:25

@& HAYATO HIRAKI (THE UNITED GRADUATE SCHOOL OF
AGRICULTURAL SCIENCE, IWATE UNIVERSITY, JAPAN),
MATSUO UEMURA (CRYOBIOFRONTIER RESEARCH CENTER, IWATE
UNIVERSITY, JAPAN), YUKIO KAWAMURA (CRYOBIOFRONTIER
RESEARCH CENTER IWATE, UNIVERSITY JAPAN, JAPAN)

@ 8810.HIRAKIG@GMAIL.COM

Cold perception is important function for environmental
adaptation of plants. Ca®* signal acts as a second messenger in
cold perception. Some studies, including our own, showed that
several cooling conditions caused quite different shape of Ca®*
signals, indicating that Ca®* signals may be a clue how plants
sensecold. However, thedetailedmechanismofcold perception
isstillunknown.Here,wefocusedonthe Ca®*signaltoestimate
the plant cold perception system through the Ca?* signal. We
developed the experimental system to observe Ca®* signals by
combiningconfocalcryomicroscopeandtransgenic Arabidopsis
plantsexpressing FRET-based Ca®*sensor Yellow Cameleon 3.60.
Toknow the temperature range which plants canincrease Ca®*
concentration, bothnon-acclimated and 2°C 7-day-acclimated
plantswere cooledfrom2°C.Intheseresults,non-acclimatedplant
showedthedelayofbeginningofincreasein Ca®* concentration,but
cold-acclimated plantshowedarapid Ca?*elevation whencooled
from2°C.Bycontrast,cold-acclimated plantscouldnotincrease
Ca®*concentrationwhentheywere cooled from20°C. Theseresults
suggestthatplantscannotsensewidetemperaturerange,butcan
change therange. In addition, to know the difference between
leafandroot,bothwerecooledfrom20°Cto0°C.Inthisresult,leaf
cellshavemuchlongerlagtimeforbeginningofincreaseinCa®*
concentrationcomparedwithrootcells,indicatingthateachcell
senseslow-temperatureindependently.Inconclusion,eachplant
cellmaysenselow-temperaturewithregulatingitssensitivityto
low-temperatureandtemperaturerangeforinducing Ca®*signals
dependingontheenvironment.
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PC2.29 A PRELIMINARY STUDY OF
THE POTENTIAL OF HIGH RESOLUTION
THERMAL IMAGING FOR DROUGHT
TOLERANCE ASSESSMENT OF MAIZE
(Z. MAIZE)

™ MONDAY 4 JULY, 2016 © 16:40

@ ADRIEN DOCKX (UCL - EARTH AND LIFE INSTITUTE,
BELGIUM), LOUISE BERTRAND (UCL - EARTH AND LIFE
INSTITUTE, BELGIUM), PHILIPPE-FRANCOIS FAUX (UCL -
EARTH AND LIFE INSTITUTE, BELGIUM), NATHALIE WUYTS
(UGENTVIB - PLANT SYSTEMS BIOLOGY, BELGIUM), XAVIER
DRAYE (UCL - EARTH AND LIFE INSTITUTE, BELGIUM)

@ ADRIEN.DOCKX@UCLOUVAIN.BE

Stomatalconductanceandtranspirationarecriticalvariablesforthe
assessmentofcropbehaviorunderdrought,butarehardlyusedby
breedersforpracticalandthroughput-relatedreasons. Ourproject
evaluatesthepotentialofhighresolutionthermalimagingsystems
whichprovideaccuratemeasurementsofleaftemperature, which
correlates theoretically, though not necessarily linearly, with
stomatalconductance, transpirationandsomerootscharacteristics.
Inthisstudy, wehavespecificallyinvestigatedtwomaindirections.
Firstly,wehavestudiedthepotentialof thesesystemstoevaluate
cropresponsetosoilwaterdeficitinthefield. Someindices gave
goodperformanceslikethosethatarebasedonthetemperature
ofleafbelowcobwhichwascorrelatedtotheyield. Secondly, we
havetriedtodevelopmethodsusingthermalimagingsystemsto
evaluatecharacteristicsinvolvedindroughttolerancesuchasroots
characteristics.Inthelattercase,weusedaninclinedfield where
groundwaterwaskeptartificiallyatconstantlevel. Theresultsof
thisexperimentwerepartly consistentwithexpectedroot-derived
responsestowaterdeficit.
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PC2.30 STOMATA UNDER STRESS:
HOW GUARD CELLS RESPOND TO
PATHOGEN INFECTION

™ MONDAY 4 JULY, 2016 ©® 16:55
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PC2.7 INTEGRATION MECHANISM OF
COLD AND PHOTOPERIOD SIGNALS IN
PLANT COLD ACCLIMATION

™ TUESDAY 5 JULY, 2016 POSTER SESSION

@ MARY L TETLOW (THE SAINSBURY LABORATORY, UNITED
KINGDOM), MICHAELA KOPISCHKE (THE SAINSBURY
LABORATORY, UNITED KINGDOM), GILDAS BOURDAIS
(THE SAINSBURY LABORATORY, UNITED KINGDOM),
DEIDRE MCLACHLAN (UNIVERSITY OF BRISTOL,
UNITED KINGDOM), SILKE ROBATZEK (THE SAINSBURY
LABORATORY, UNITED KINGDOM)

@ MARY.TETLOW@TSL.AC.UK

Stomatalclosureisamechanismbywhichpathogeninfectionis
prevented. Theguardcellsformingthestomatalporearehighly
specializedcellsthattranslateintracellularsignallingcuesintoa
dynamic,reversiblebiomechanical output. Thisplacesconstraints
ontheplasmamembrane, wherethepathogen-sensingreceptors
mustbepresentandregulated,resultinginadaptivechangesinthe
traffickingmachineriesthattransportthereceptors. Toinvestigate
therole of membrane trafficking in guard cells, we performed a
large-scale, image-based screen and identified a Rab7 GTPase
thatisspecifictostomatalclosureinducedbybacterialflagellin
(flig22),uncoupledfromclosuretriggeredbyabioticstress. Time
course experiments revealed thatrab7mutants fail to sustain
stomatalclosureinresponsetoflg22.ApossibleroleforthisRab7
GTPasein transport from multivesicular bodies (MVBs) to the
tonoplasthaspreviouslybeenreported. However,rab7mutants
arenotgenerallydefectiveinFM4-64uptaketothevacuoleaswell
asvacuolemorphology, suggestingapotentiallyreceptor-specific
roleintrafficking. Theplasmamembrane-localized FLAGELLIN
SENSING2(FLS2)receptorisknowntointernalizeuponactivation
byitsligandflg22.Preliminaryexperimentssuggestthatflg22-
induced FLS2 degradation could be altered inrab7mutants. To
corroboratetheseinitial findings, workisunderwaytocharacterise
FLS2-GFP subcellular dynamics and various endomembrane
compartmentsandselected cargoesinrab7mutantbackgrounds,
withstable Arabidopsistransgeniclinesexpressingfluorescent
markers. Overall, ourresultsreveal a specificrole of membrane
traffickingintheregulation of stomatalapertureinresponseto
pathogeninfection.

@ MAKI KANAYA (GRADUATE SCHOOL OF AGRICULTURE, IWATE
UNIVERSITY, JAPAN), YOKO TOMINAGA (CRYOBIOFRONTIER
RESEARCH CENTER, IWATE UNIVERSITY, JAPAN), MATSUO
UEMURA (CRYOBIOFRONTIER RESEARCH CENTER, IWATE
UNIVERSITY, JAPAN), YUKIO KAWAMURA (CRYOBIOFRONTIER
RESEARCH CENTER, IWATE UNIVERSITY, JAPAN)

© ANTHERAEA.YAMAMAI.N28@GMAIL.COM

Beforewinter, plantsenhancetheirfreezingtolerancetosurvive.
This phenomenon is known as cold acclimation (CA). Signs of
wintercomingsuchasdecreasingphotoperiodandtemperature
maybetriggeredtostart CA.Previousstudieshavereportedthatthe
photoperiodsignal viathered/far-red photoreceptorphytochrome
B(phyB)isinvolvedinthe CApathway. However,itisstillunclear
howbothcoldandphotoperiodsignalsareintegratedin CAprocess.
Here, we studied the effect of daily changesin photoperiod and
temperatureduring CA, especially focusingontherole of phyB.
First, two weeks-old wild-type (WT) Arabidopsis thaliana and
phyBmutantseedlingswere cold-acclimatedat2°Cforoneweek
underthreeday-length conditions: short-day,mid-dayandlong-
day. Afterfreezingtolerancetests (FTs),thesurvivalrateswere
evaluated by chlorophyll fluorescence imaging. The results
showedthatlongerdarkperiodtendedtoresultinhighersurvival
ratesat-6aC. Additionally,thesurvivalrateof WTunderthemid-
dayconditionwassignificantlyhigherthanthatofphyBat-6°C.
Second, totesttheeffectofdailytemperaturechange, plantswere
acclimatedat2°C/2°C(day/night),11°C/2°Cand11°C/11°Cunder
themid-daycondition,and FTswereperformed. Theresultsshowed
thatthesurvivalratetreatedat11°C/2°CishighestinFTsat-6°C.
Furthermore, theratesof WTarehigherthanthoseofphyBinall
conditions.Inconclusion,longdarkperiodanddaily temperature
changemaybeplayinganimportantroleinnatural CA,andphyB
may helptheseprocessesespeciallybeforemidwinter.

PC2.8 THE ROLE OF ALL SIX SIGMA
FACTORS IN PHOTOSYNTHESIS,
GROWTH AND DEVELOPMENT

OF ARABIDOPSIS THALIANA

™ TUESDAY 5 JULY, 2016 POSTER SESSION

@ KELLY A ATKINS (UNIVERSITY OF BRISTOL, UNITED
KINGDOM), ANTONY N DODD (UNIVERSITY OF BRISTOL,
UNITED KINGDOM)

@ KELLY.ATKINS@BRISTOL.AC.UK

A defining feature of higher plants is that photosynthesis in
chloroplastscapturestheenergywithinsunlightinordertofuel
growthandreproduction. Followingtheendosymbiosis event(s)
believed to underlie the origin of chloroplasts, many genes
migratedtothenucleusfromtheancestralchloroplastgenome.
Nevertheless, the chloroplast genome of higher plants encodes
many essential components of the photosynthetic apparatus.
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Sigmafactorsarebacteria-likeRNA polymerasesubunitsthatare
responsibleforpromoterrecognitionandtranscriptioninitiation
ofchloroplastgenesbyplastid-encodedplastid RNA polymerase
(PEP).Inhigherplants, sigmafactorsareencodedbythenuclear
genome, whichisthoughttoallownuclearcontrolof chloroplast
genetranscription. Thenucleargenome of Arabidopsisthaliana
encodessixsigmafactors (SIGMAFACTOR1(SIG1)-SIG6),which
areregulatedbyenvironmental cuesanddevelopmentalstage.For
example, SIG5isregulatedbythecircadianclockandparticipates
in the communication of circadian timing from the nucleus to
thechloroplast. Therelationshipbetweenallsigmafactorsand
plantproductivityisbeingexploredinsystematic comparative
phenotyping studies, to elucidate their role in photosynthesis,
growthanddevelopment.

PC2.9 INTERACTION OF MICRORNA160
AND AUXIN RESPONSE FACTOR10,

16, AND 17 AFFECTS HEAT RESPONSES
IN ARABIDOPSIS

™ TUESDAY 5 JULY, 2016 POSTER SESSION

& SHIH-TONG JENG (NATIONAL TAIWAN UNIVERSITY, TAIWAN),
JENG-SHANE LIN (NATIONAL CHUNG HSING UNIVERSITY,
TAIWAN), CHIA-CHIA KUO (NATIONAL TAIWAN UNIVERSITY,
TAIWAN), I-CHU YANG (NATIONAL TAIWAN UNIVERSITY,
TAIWAN), WEI-AN TSAI (NATIONAL TAIWAN UNIVERSITY,
TAIWAN), YU-HSING SHEN (NATIONAL TAIWAN UNIVERSITY,
TAIWAN), CHIH-CHING LIN (NATIONAL TAIWAN UNIVERSITY,
TAIWAN), YU-CHI LI (NATIONAL TAIWAN UNIVERSITY,
TAIWAN), YU-CHI KING (NATIONAL TAIWAN UNIVERSITY,
TAIWAN), YUN-WEI KUO (NATIONAL TAIWAN UNIVERSITY,
TAIWAN)

@ STJENGeNTU.EDU.TW

Hightemperaturenegativelyaffectsplantgrowthanddevelopment,
reducescropyield,andevencausescelldeath. MicroRNAs(miRNAs)
areoneofthemostimportantfactorsregulatinggeneexpressionand
involvedinplantgrowth,development,andstressdefense. Theroles
of miRNAsin Arabidopsisunderhightemperature wereanalyzed
inthisstudy.ResultsindicatedthatmiR160anditsprecursors were
inducedbyheat;conversely,itstargets,ARF10,ARF16,and ARF17,
weresignificantlyrepressed. Transgenicplantsoverexpressing
miR160precursora (1600E) and miR160target mimicinhibitor
(MIM160)weregeneratedtoinvestigatethefunctionsofmiR160
inheatstress. Theexpressionof ARF10,ARF16,and ARF17underheat
stresswasdecreasedandincreasedin 1600Eand MIM160plants,
respectively. Underheatstress, theseedgerminationrates, survival
rates,hypocotylelongationlengths,andrachislengthsof 1600E
werebetterorlongerthanthoseof WT.However,thesephenotypes
of MIM160plantswerereduced afterheattreatment. Therefore,
miR160regulateditstargetgenestoregulatethermotolerance of
plants.Inaddition,arf10,arf16,andarf17mutantsalsopresented
betteradaptiontoheatthan WT.TheseresultsindicatedthatmiR160
targets,whichare ARF10,ARF16,and ARF17,mightfunctionas
negative factors in plant under heat stress. Furthermore, the
expressionof HSP70B,HSP21,HSP17.6A,and HSP17.61Iwasaffected
in1600Eand MIM160plantsunderheatstress. Conclusively,miR160
anditstargetsaltered plantdevelopmentand HSPsexpressionto
regulateplantresponsesinheatstress.
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PC2.10 THE ROLE OF NODULE SPECIFIC
CYSTEINE RICH (NCR) PEPTIDES
IN CONTROLLING NODULATION
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@ MINGKEE ACHOM (UNIVERSITY OF WARWICK, UNITED KINGDOM),
MIRIAM L GIFFORD (UNIVERSITY OF WARWICK, UNITED KINGDOM),
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© M.ACHOM@WARWICK.AC.UK

Legumeplantshousenitrogen-fixingendosymbioticrhizobiain
specialisedpolyploidcellsformingnodules. The plantgenesinvolved
innodulationprocessandtheirregulatoryfunctionshavenotyet
been fully elucidated. Medicago truncatula,a legume with an
indeterminatenodule-typehasbeenfoundtoexpressalargegroup
ofnodule-cysteinerichpeptides (NCRs) (>500, Nalluetal.,2013)
duringthedifferentstagesofnodulationpathway.
Duetotheirlargenumbersandsequencediversity,itispossible
thatthesegenesareputativelyinvolvedassignallingmoleculeswith
multiplefunctionsinthecontrolofnodulationanddevelopment.
Recentworkhasbeguntoshedsomelightsonthefunctionof NCRs.
However,theseinitialinsightslikelyrepresentonlyaportion of
thefunctionalactivityofthislargefamilywithdiverseexpression
profiles. Analysisof NCR genesthataredifferentially expressed
duringnodulationandnitrogeninfluxdiscovered sixmotifs: motif
1(AAGGGACAACA), motif2 (AGAGACAT),motif 3(TCATGAAA),
motif4(TATAA), motif 5(CAACACA)andmotif6 (TTTTAC)in
thepromotersofsubsetsofdifferentially expressed NCR genes.
Sincetheseputativepromoterswerestronglyrhizobiaandnitrogen-
regulated, we suggestthat NCRs maybeactingasregulators of
nodulenumbersdependingontheplant Nstatus.

PC2.11 AGE-RELATED CHANGES IN THE
EXPRESSION OF CORNIFIED ENVELOPE
PROTEINS IN HUMAN SKIN
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MARK RINNERTHALER (DEPARTMENT OF CELL BIOLOGY AND
PHYSIOLOGY, UNIVERSITY OF SALZBURG, AUSTRIA)

@ CLAUDIA.NEUHOFER@STUD.SBG.AC.AT

Themostimportantfunctionofthecornifiedenvelope (CE), the
outermostlayeroftheepidermis,istoactasaprotectionbarrier
against different environmental factors. It consists of various
lipidsandproteins,forexampleloricrinandfilaggrin, whichare
maincomponentsofthe CE,membersofthe SPRR-family (Small
Proline-RichProtein)like SPRR2C,aswellasSLC1A6(Solute Carrier
Family 1Member6).Inthepresentwork, wedemonstratethatduring
agingdramaticchangesoccurinthecompositionofthe CE.SPRR2C
genetranscriptionisup-regulated whereastheproteinsloricrin
andfilaggrinaredown-regulated. SLC1A6proteinisexpressedin
thestratumcorneuminagingskinwhileitispresentinthestratum
granulosuminyoungskin. Thisknowledgeisofcriticalimportance
to understand chronic wound formation and ulcers in old age.
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PC2.12 SUPPLEMENTAL MANGANESE
REGULATES THE COORDINATED
ACTIONS OF ANTIOXIDANT DEFENCE
AND GLYOXALASE SYSTEM IN

RICE SEEDLINGS TO MITIGATE
CADMIUM TOXICITY
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MASAYUKI FUJITA (KAGAWA UNIVERSITY, JAPAN)

@ ANISUR68@YAHOO.COM

We investigated the regulatory role of exogenous manganese
(Mn)inconferringcadmium (Cd) stresstoleranceinriceseedlings.
Hydroponically grown 14-d-old rice (Oryza sativa L. cv. BRRI
dhan29)seedlingswereexposedto0.3mM CdCl, (Cd)aloneand
combined with0.3mM MnSO, (Mn) for three days. Exposure of
riceseedlingstoCdcausedgrowthinhibition, chlorosis, nutrient
imbalanceandhigherCdaccumulation. Higheramountof Cduptake
causedoxidative stressthroughthe overproduction ofreactive
oxygenspecies (ROS)andmethylglyoxal (MG)andresultedinlipid
peroxidationandlossofplasmamembraneintegrity. Cadmium-
induced higher ROS and MG production disrupted antioxidant
defenceandglyoxalasesystem,respectively. Applicationof Mn
innon-stressedriceseedlingsdidnotshowanysignificanteffect,
whereas, exogenousapplicationof Mnto Cd-treatedriceseedlings
partlyrecovered Cd-inducedwaterloss, chlorosis, growthinhibition
andnutrientimbalancebyreducing Cduptakeandtheirfurther
translocation. Supplemental Mnincreasedtheascorbate (AsA)
content,activitiesof superoxidedismutase (SOD),catalase (CAT),
monodehydroascorbatereductase (MDHAR)anddehydroascorbate
reductase (DHAR)intheantioxidantsystem,andincreasedthe
activitiesofglyoxalaseI(GlyI)andglyoxalasell(GlyII)ofglyoxalase
system under Cd stress condition. The Mn-induced improved
antioxidantdefenceandglyoxalasesystemreduced Cd-induced
oxidativedamagesbyreducingROSproduction, MGformation, lipid
peroxidationanddisintegrity of plasmamembrane.
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PC2.13 DEVELOPING MICROBIAL
EFFECTORS AS TOOLS FOR
ENGINEERING PLANT PATHWAYS
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OF WARWICK, UNITED KINGDOM), PATRICK SCHAFER
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NTOUKAKIS (UNIVERSITY OF WARWICK, UNITED KINGDOM)

© HUANGWEIJIE1987@126.COM

Mostplant-interactingmicrobes, eitherpathogenicormutualistic,
arecapableofdeliveringmultiple proteinsintohostcellstofacilitate
colonization. Theseproteins, collectivelyknownaseffectors,have
anestablishedroleinmodulatingtheplantinnateimmunesystem.
However,ithasbecomeclearthattheeffectorsalsotargetmultiple
physiologicalpathwaysandthisintrinsicversatilityiscentralfor
microbestoachieveasuccessfulinteractionwiththeirhosts. Herewe
studytheimpactofmicrobialeffectorsonvariousplantpathways,
withtheaimtousethemastoolsforengineerbespokepathwaysin
planta.Asastartingpoint,anarray ofeffectorsfromthepathogenic
bacterial Pseudomonassyringae,the oomycete Hyaloperonospora
arabidopsidisandamutualisticendophyte Piriformosporaindica,
areusedinaprotoplast-basedscreeningtoprobetheirfunctions
onmultiplepathways,includinghormonal, abioticstress-related,
defense-relatedaswellasotherdevelopmentalpathways.

PC2.14 IDENTIFYING INFECTION-
SITE-SPECIFIC TRANSCRIPTIONAL
EVENTS IN THE ARABIDOPSIS
RESPONSE TO DOWNY MILDEW
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KINGDOM), MIRIAM L GIFFORD (UNIVERSITY OF WARWICK,
UNITED KINGDOM)
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Changesingeneexpressionformacrucialpartoftheplantresponse
to infection, and whole-leaf expression profiling has played a
valuableroleinidentifyinggenesandprocessesthatcontributeto
theinteractionsbetweenthemodelplant Arabidopsisthalianaanda
diverserangeofpathogens. However,withsomepathogenssuchas
downymildewcausedbythebiotrophicoomycete Hyaloperonospora
arabidopsidis (Hpa), whole-leafprofilingmayfailtocapturethe
complete Arabidopsisresponseencompassingresponsesofnon-
infectedaswellasinfectedcellswithintheleaf.Highlylocalised
expressionchangesthatoccurininfected cellsmaybedilutedbythe
comparativeabundanceofnon-infectedcells,orlocaland systemic
responsesofadifferingnaturemaybecomeconflated. Toaddress
thisweappliedthetechnique of Fluorescence Activated Cell Sorting
(FACS)tothestudyofplant-pathogeninteractions. Weisolated
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haustoriated (Hpa-proximal) andnon-haustoriated (Hpa-distal)
cellsfrominfectedseedlingsamplesusing FACS,andmeasured
globalgeneexpression. Whencomparedwithanuninfectedcontrol,
278transcriptswereidentifiedasdifferentially expressed, thevast
majority of whichweredifferentially expressed specificallyin Hpa-
proximal cells. By comparing our data to previous, whole organ
studies,wediscoveredmanylocallyrespondinggenesthatcanbe
implicatedasnovelinthe Hparesponse,andthat wereuncovered
forthefirsttimeusingoursensitive FACStechnique. Wearenow
usingtranscriptionalreporterstofurtherunderstand expressionof
asubsetofthesegenesonaspatialscale,andareexploringtheeffect
ofgeneknockoutsonplantsusceptibilitytoHpa.

PC2.15 PLANT BIOTECHNOLOGY:
EXPLOITING ANTIMICROBIAL
POTENTIAL OF SPONDIAS PURPUREA
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Plantreproductivegrowthisanimportantprocess, providingfood
andnaturalresourcesforindustry.Plantextractshaveservedasan
importantsourceofmedicineand cosmeticsindustries. Peoplehave
beeninterestedinobtainingactivecompoundsfromnaturalsources,
plant extracts, could be a rich source of bioactive compounds.
Secondaryplantmetabolitescanexhibitsophisticatedactivities
including antimicrobial activity. In this study, antimicrobial
activityofhydroalcoholicextractsobtainedfromleafsand wood
of Spondiaspurpureawereobserved. Theseextractsweretested
againstbacteriaandfungibydiskdiffusion,MICandMBCmethods.
Bothextractsshoweddifferentinhibitionagainstmicroorganisms
in the different methods tested as also showed bactericidal or
bacteriostaticcapacity.

PLANT & CELL ABSTRACTS 39

PC2.16 RESTORED PHENOTYPES
BY ATG8 COMPLEMENTATION
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Autophagy (ATG)isacellularprocessthatcausesdegradationof
long-livedproteinsandrecyclingofcellularcomponentstoassure
survivalduringperiodsofnutritionallack orotherenvironmental
stresses. In this process Atg8 protein is essential for formation
ofthesystem. Theroleofthesecretorypathwayinautophagyis
largelybystudiesinyeast,theimportanceoftheautophagyprocess
canbeverifiedinmutantsatg8AtheS. cerevisiaefor saw present
characterizedphenotypealready. M. perniciosaputativeautophagy
gene MpATG8wastestedbyintroducingitintoyeastmutantatg8A
andtestingforheterologousexpressionviaphenotypicsporulation
complementation and TcPR-10p sensitivity, the pathogenesis-
related protein PR-10 of Theobroma cacaohas antifungalaction
andribonucleaseactivityinvitro.Formation of oxygenradicals
(ROS)afterexposureto TcPR-10pwasobservedusingfluorescence
microscopywithdihydroethidium-stainedcells. WT andmutant
atg8Atransformedwithasingle-copyvectorcontainingMpATG8
geneshowedpracticallythesameresistanceto TcPR-10pandsimilar
formationof ROS, whilemutantatg8A wassensitiveand exhibited
increasedROSaccumulation. Thissuggeststhattheproteincodified
byMpATG8isfunctionallyexpressedinS. cerevisiaeand protects
against TcPR-10pwhereasmutantatg8A accumulatesROSunder
thesameconditions,alsoourresultsshowthesporulationcouldbe
restoredinatg8A/atg8A diploids whentransformed withonecopy
of MpATGS.
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PC2.17 IDENTIFYING AND
CHARACTERISING PUTATIVE
ALDOSE 6-PHOSPHATE REDUCTASES
IN ARABIDOPSIS THALIANA
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PC2.18 IDENTIFICATION AND
CHARACTERISATION OF TWO PUTATIVE
LIPOYL SYNTHASES (LIP1) IN SOLANUM
LYCOPERSICUM (TOMATO)
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InRosaceaeandPlantaginaceaespecies, sugaralcoholslike sorbitol
arephloem-translocatedandallowmoreefficientuseofcarbon,
act as compatible solutes in abiotic stress and facilitate boron
mobilisation. Thekey enzymerequiredfor sorbitol synthesisis
aldose-6-Preductase (A6PR),whichreduces glucose-6-Ptosorbitol-
6-P,whichisthenconvertedtosorbitol. Onceinsinkorgans, sorbitol
isoxidisedbysorbitoldehydrogenase (SDH)tofructose. Curiously,
ABPR- and SDH-like enzyme activity is found in families that
synthesiseandtransportsucrose,andinArabidopsis(asucrose-
translocatingBrassicaceae), wehaveidentified twoproteinswith
thestructuralfeaturesand>65%aminoacididentitywithknown
plantA6PRs;wecallthese AtA6PR1and AtA6PR2. Wedemonstrate
thatAtA6PR1and AtA6PR2aredifferentially-expressedindifferent
Arabidopsisorgans.Bytransienttransformationoftobacco, we
showthat GFP-fusionproteinsofbothreductasesarelocalisedin
thecytosol. Potentialmutantlineshavebeengenotyped,andalong
withstudiesoftherelative expressionofbothgenesinwild-type
plantsgrownunderdifferentabioticstresses, wearedetermining
theirphysiologicalroleinthisnon-sorbitoltranslocatingspecies.
Additionally,when AtA6PR1isover-expressedinwild-typeand
sdh- mutant Arabidopsis lines, the starch content increases.
Currently,similarexperimentsareunderwaywith AtA6PR2with
theoverallaimofanalysingtheeffectsthatapotentialmis-balance
insorbitolmetabolismhasontheplant. Progressinthebiochemical
characterisationoftheseproteinswillalsobepresented. Funding:
Fondecyt1140527and ConicytMasterscholarship (22160896 toKO).

Lipoic acid (LA) is a functional and structural metabolite with
powerful antioxidant capacities present in eukaryotic and
prokaryoticorganisms.LAisbothlipid-and water-soluble,andis
theprosthetic group of anumber of key multi-subunitenzymes
complexes,includingpyruvatedecarboxylaseanda-ketoglutarate
dehydrogenase.LAsynthesisandincorporationintotheseproteins
(lipoylation) proceeds denovoorviaasalvage pathway. During
de novo synthesis, octanoyl transferase (LIP2) uses recently-
synthesisedoctanoylgroupslinkedtotheacylcarrierproteinto
transoctanylatetargetproteins. Subsequently,lipoylsynthase
(LIP1)catalysesthefinalstepbyinsertingtwosulphuratomsinto
theprostheticgroup. Whilstanumberoftheenzymeshavebeen
functionally-characterisedin Arabidopsisthaliana, theaimofthe
currentworkistoidentifyandevaluatetheroleofthispathwayina
fruit-bearingspecies. Towardsthisaim,weidentifiedtwoproteins
intomato (Solanumlycopersicum)withthemolecularcharacteristics
of LIP1. WecalltheseproteinsSILIP1cand SILIP1m, whichpossess
78% and 84% amino acid identity with AtLIP1, respectively.
Confirming bioinformatic predictions, SILIP1c has a plastidial
localisationwhereasSILIP1mismitochondrial,asshownbyconfocal
microscopy. Experimentstodeterminethemolecularfunction of
bothproteinsareunderway, by functional complementationofa
bacterialmutant,andtheirstable over-expressionin Arabidopsis
andtomato.Funding: ConicytAnilloACT-1110(toMH),and Conicyt
Doctoral(21160916toJA)and Master(22151178toSM)scholarships.






