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LAL1 - LATE ANIMAL

ABSTRACTS

LA1.1 REGION-SPECIFIC RESPONSE OF
TIGHT JUNCTION PROTEINS IN ADULT
RAINBOW TROUT SKIN TO ACUTE AND
CHRONIC ION-POOR WATER TREATMENT

™ TUESDAY 5 JULY 2016 POSTER SESSION

LA1.2 WING PETIOLATION EFFECTS
ON THE STRUCTURE OF LEADING-
EDGE VORTICES OVER INSECT-LIKE
FLAPPING WINGS

™ TUESDAY 5 JULY 2016 POSTER SESSION

@ JULIA GAUBERG (YORK UNIVERSITY, CANADA), DENNIS
KOLOSOV (YORK UNIVERSITY, CANADA), SCOTT KELLY
(YORK UNIVERSITY, CANADA)

@ JULIAGEE@MY.YORKU.CA

Freshwater (FW) fishes existin aquatic habitats that are more
dilutethantheirinternalfluids. Thisleadstoconstantpassiveion
lossacrossalltissuesexposedtothesurrounding FW.Ionbarrier
propertiesofadultteleostskininFWarewelldocumented. Despite
its complex structure and extensive contact with the external
environment, theskinofadultfishesisclassicallyregardedasa
static, passivebarriertodiffusionalionloss. However,thereare
studiesdemonstratingchangesinpassivepermeability ofthe skin
with changing environmental salinity. Previous studies have
shownthatseveraltightjunction (T])proteinsalterintranscript
abundanceduringsalinityacclimation. Despitethis,almostnothing
isknownabouthowthemolecularcomponentsofthe T]complexin
thisboundarytissueareregulated. Thisstudyexaminedregional
TJproteinresponsetoenvironmentalchange (acclimationtoion-
poorwater, [IPW)inFWrainbowtrout (Oncorhynchusmykiss)skin.
Changesin spatial T] protein abundance of the trout skin were
examined during a time-course IPW acclimation. Differences
in Claudin (cldn) mRNA abundance were detected along the
dorsoventralaxisofrainbowtroutskin. Additionally,acuteand
chronictreatmentwithI[PWresultedinanalterationofcldnmRNA
abundance in a region-specific and time-dependent manner.
Following14daysof IPWacclimation,regional proteinabundance
ofCldn-8dand-10cwasaltered. Osmoregulatoryhormones, cortisol
andprolactin,andtheirreceptorswereimplicatedintheregulation
of Cldntranscriptabundance. Thesedataprovideauniquelookat
theregion-specificregulation of T] complex componentsinadult
fishskin.

@ NATHAN PHILLIPS (ROYAL VETERINARY COLLEGE,
UNITED KINGDOM), KEVIN KNOWLES (CRANFIELD
UNIVERSITY, UNITED KINGDOM), RICHARD J BOMPHREY
(ROYAL VETERINARY COLLEGE, UNITED KINGDOM)

© NPHILLIPS@RVC.AC.UK

Insectwingshapesinthenaturalworldareverydiversebutthe
aerodynamic implications of wing shape changes are not well
understood. Weinvestigated theeffectofoneaspectofwingdesign
knownas ‘petiolation’whichquantifiesthedistancefromthethorax
tothewingplanform. Amorepetiolatewingconferspredictable
aerobaticbenefitsbut willrequire more powertoflapforagiven
frequencyandstrokeamplitude. Thus,theimplicationsforevolved
wingdesignsareoffundamentalimportance. Weinvestigatedthe
effectofpetiolationonthelift-augmentingleadingedgevortex,akey
flowstructureexploitedbymanyinsects,usingacustom-designed,
mechanicalflappingapparatus (the ‘Flapperatus’). Fiveidentical
rectangularwings (withconstantwingareaandaspectratio) with
varyingdegreesofpetiolationwerefittedtothedevice. Thewings
were flapped with insect-like kinematics at aninsect-relevant
Reynoldsnumberof1400(basedonthemeanwingtip speed).For
each wing design, spatially-dense three-dimensional velocity
measurementsweretakenacrosstheentirewingspanatnumerous
instancesusingStereoscopicParticleImage Velocimetry (stereo-
PIV).Theresultingdatawereanalysedtoreconstructavolumetric
representationoftheflowfield, revealingtheimpactsofpetiolation
onthestructure,sizeandstrengthoftheleading-edgevortex.
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LA1.3 VIDEOGRAMMETRY AS A
TECHNIQUE FOR MORPHING-WINGED
VERTEBRATE FLIGHT

™ TUESDAY 5 JULY 2016 POSTER SESSION

@ JORN A CHENEY (ROYAL VETERINARY COLLEGE,
UNITED KINGDOM)

@ JCHENEY@RVC.AC.UK

Videogrammetryisthereconstructionof3Dsurfacesthroughtime
usingvideodata. Thetermistypically reserved for approaches
relyinguponautomatedfeaturematchingand/ordisparitymaps
usingstereocamerapairs. Theresultingdense cloud of pointsis
usefulindescribingsoftstructureswith continuousdeformation;
whereshape,orchangeinshape, maybethemeasureofinterest.
Vertebrates changethe shapeoftheirwingsduringglidingand
flapping flight and this capacity to morph greatly increases
their aerial performance. The wings are very amenable to
videogrammetrybut,despitethis,relativelyfewstudieshavebeen
performedtodate. Forexample,batsareexcellentsubjectsbecause
theextremethinness(afewtensofmicrons)oftheircompliantand
flexible wingmembranes means thatreconstructionofasingle
surfaceprovidesagoodestimate ofthe complete 3-dimensional
wingshape. When that shapeismonitored through time, itcan
provideusefulinsightsintoaeroelasticphenomena.Incontrast,
birdwingthicknessisfarfromnegligibleandrequiresreconstruction
ofbothupperandlowersurfaces.Fortunately,manybirdsfrequently
glidewhichfacilitatesimaging. Weareusingvideogrammetryto
explorewingandtailmorphingunderstaticanddynamicloading
regimesforwhichshapewillbetheprimaryfactorthatdictates
flightperformance.
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LA1.4 HOW ALBATROSSES AND
FULMARS PREVENT A CRASH LANDING

™ TUESDAY 5 JULY 2016 POSTER SESSION

& EIZEJ. STAMHUIS (UNIVERSITY OF GRONINGEN,
NETHERLANDS), NILS NOFFKE (UAS BREMEN, GERMANY)

©@ E.J.STAMHUIS@RUG.NL

Albatrossesand Fulmarsareseabirdsthathavewingspansofover
3m,whichareamongstthelargestofextantbirds.Suchalargewing
spanisbettersuitableforglidingflightthanforflapping,andreal
flappingflightisthereforehardly observedinthesebirds. However,
especiallyduringslowspeedflightsuchastake-offandlanding,
thestaticliftproductionofglidingflight doesnotsufficetoprovide
enoughlifttogetorkeepthebirdairborne.Manysmallerbirdsthat
useglidingflightastheirmainflightmode, e.g.gulls,switchtoa
short period of flapping during highlift demand. Since thelong
andslender wings of Albatrosses and Fulmars hardly allow for
flappingduetothehighinertiaofthelongwings,thesebirdsshow
adifferentbehaviourduringtake-offandlandinginstead, which
maybeassociatedwithadifferentliftproductionmechanism.In
thisstudyweshowthattheoscillatory wing-tiltingbehaviourof
AlbatrossesandFulmarsduringtake-offandlandingcausesperiodic
liftenhancementbyinvokingperiodicunsteadyflowoverthewing,
providingasignificantincreaseinaveragelift.
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LA2 - LATE PLANT

ABSTRACTS

LA2.1 MOLECULAR CYTOGENETIC
CHARACTERIZATION OF RYE CHROMATIN
INTROGRESSED MULTIPLE BREAD
WHEAT LINES GENERATED THROUGH
CHROMOSOME ELIMINATION MEDIATED
DOUBLED HAPLOIDY AND SELECTION
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@ NAVDEEP SINGH JAMWAL (CSK HIMACHAL PRADESH
AGRICULTURAL UNIVERSITY, INDIA), HARINDER KUMAR
CHAUDHARY (CSK HIMACHAL PRADESH AGRICULTURAL
UNIVERSITY, INDIA), JS (PAT) HESLOP-HARRISON
(UNIVERSITY OF LEICESTER, UNITED KINGDOM),
TRUDE SCHWARZACHER (UNIVERSITY OF LEICESTER,
UNITED KINGDOM)

©@ NAVDEEPPAU@GMAIL.COM

Wheat (Triticumaestivum)isthemajorstaplefoodcropsofNorth-
West Himalayan regions of India and always under constant
pressure of abiotic and biotic stresses. The resistance to these
stressescanbeincorporatedinto cultivable wheat fromcertain
potential sources likerye (Secale cereale). Besides resistance to
stresses,ryecanalsocontributehighproteinandlysinecontent
andenhancedphosphorusuptakeefficiencyintowheatviatriticale
(x Triticosecale) asabridgingspecies.Inthepresentinvestigation,
indigenousHimalayanryeandfiveelitetriticalelineshavebeen
usedforgeneticupgradationbyusingdoubledhaploidybreeding,a
non-conventionalbreedingtechniqueatMolecular Cytogenetics
&Tissue Culture Lab, CSKHPAU, India. Doubled haploidybreeding
followingImperatacylindrical-mediated chromosomeelimination
approach is used to generate various homozygous lines from
backcrossesandadvancedgenerationsoftriticale xwheatand wheat
xryehybrids. Fluorescenceand Genomicinsituhybridization (FISH
&GISH)approachesareusedforthescreeningofdoubled haploids
andotherstablelinesforidentificationofalienchromatininwheat
withnewrecombinants. Usingthesemolecularcytogenetictools,
new substitution/addition and translocation lines have been
identifiedinthe Triticalenwheatderivedrecombinant, TW-6-1-4
andthelIndigenouswheat xHimalayanryederived doubled haploid,
Tyari-2nrye. Thedoubled haploidsandotherstablelineshavealso
beenscreenedforidentification of yellowrustresistantlinesin
midandtrans-HimalayanregionsinIndia. Thestudyexhibited
theimportanceofusingthediversegermplasmresourcesofNorth-
WestHimalayasforthetargetedgeneticupgradation ofbread wheat.

LA2.2 THE SCHENGEN MUTANTS -
HOW TO SEAL A CELL LAYER

[ TUESDAY 5 JULY 2016 POSTER SESSION

@ NIKO GELDNER (UNIVERSITY OF LAUSANNE, SWITZERLAND)

© NIKO.GELDNER@UNIL.CH

Inaforwardgeneticscreenaimedatidentifyingfactorsinvolvedin
theformationoftheendodermaldiffusionbarrier,threemutants
werefoundthatdisplayasimilar,specificphenotype, consistingof
afragmented,butnormallylocalised Casparianstrip. While SGN3
andSGNIwerefoundtoencodeanLRRreceptor-likekinaseanda
receptor-likecytoplasmikinase,respectively, SGN2turnedoutto
beidenticalto TPST,anenzymereponsibleforsulfatingpeptide
ligands. Wethereforespeculatedthatthe SGN3-ligandmightbe
asulfated peptide, but could excludeinvolvement of previously
knownones.Herelreportontheidentificationofasteleexpressed
peptidethatcomplementsthe sgn2/tpst CSphenotypeatnanomolar
concentrationsandleadstostrongdelocalisation of CasparianStrip
domainproteins (CASPs),aswellastomassiveoverlignifiation,
specificallyoftheendodermis-effectsthataredependentofthe
presenceof SGN3.Iwill proposeatentativemodelastotheroleof
thisputative SGN3-ligandinensuringtheformationofatightly
sealed Casparianstripnetwork.
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LA2.3 VISUALISING PHLOEM CELL
SURFACES AND TRACKING DEVELOPMENT
OF THE VASCULATURE OF THE SUGAR
BEET (BETA VULGARIS) STORAGE ROOT

™ TUESDAY 5 JULY 2016 POSTER SESSION

@& BELINDA J TOWNSEND (DEP. OF PLANT BIOLOGY CROP
SCIENCE ROTHAMSTED RESEARCH, UNITED KINGDOM), RACHEL
O’NEILL (DEP. OF PLANT BIOLOGY CROP SCIENCE ROTHAMSTED
RESEARCH, UNITED KINGDOM), THOMAS A TORODE (CENTRE FOR
PLANT SCIENCES UNIVERSITY OF LEEDS, UNITED KINGDOM),
WILLIAM GT WILLATS (DEP. OF PLANT ENVIRONMENTAL
SCIENCES UNIVERSITY OF COPENHAGEN, DENMARK),
MADS CLAUSEN (DEP. OF PLANT ENVIRONMENTAL SCIENCES
UNIVERSITY OF COPENHAGEN, DENMARK), J. PAUL KNOX
(CENTRE FOR PLANT SCIENCES UNIVERSITY OF LEEDS,
UNITED KINGDOM)

©@ BELINDA.TOWNSEND@ROTHAMSTED.AC.UK

Sugarbeet(Betavulgarissubsp. vulgaris)isgrownasacommercial
rootcropfortheextractionofsugarintemperateregionsoftheworld.
The vasculature of the sugar beet storage rootis unusual, with
successivesupernumerary cambiumthatarethoughttoinfluence
theamountofsucrosethatcanbestoredintheparenchyma-cells.
Thedistancebetweencambialringsisimportantforthediffusionof
sucroseandwaterviatheapoplasticspace. Thisworkdescibesanew
monoclonalantibody (LM26)thathasbeenfoundtobindspecifically
tophloemsieveelementsinsugarbeetroots.Itbindstoagalactan
domainwithasinglegalactosesubstitution,originallyidentified
ingarlicbutnotphloemspecific. LM26 wasusedasavisualmarker
totracktheappearanceandpositionsofphloemcellsinthesugar
beetstorageroot. Atranscriptomicsstudyofasugarbeetstorage
rootdevelopmentaltimecourseoverlapsthedevelopmentalstages
observedusingtheLM26antibody. Correlatingthisvisualmarker
of development with gene expressioninformation willidentify
pre-breedingtargetsforsugarbeetwithhighersucroseyieldsand
tailored cellwallpropertiesforindustrialapplications.

LA2.4 CONTROL OF LEAF CELLULAR
PROLIFERATION, DIFFERENTIATION
AND GROWTH BY LIGHT: ESTABLISHING
AND DISTINGUISHING THE ROLES OF
HORMONAL - AND SUGAR-SIGNALLING

™ TUESDAY 5 JULY 2016 ©® 11:00

@ SARA FARAHI BILOOEI (ROYAL HOLLOWAY UNIVERSITY, UNITED
KINGDOM), BINISH MOHAMMAD (ROYAL HOLLOWAY UNIVERSITY,
UNITED KINGDOM), ENRIQUE LOPEZ-JUEZ (ROYAL HOLLOWAY
UNIVERSITY, UNITED KINGDOM), LACI BOGRE (ROYAL HOLLOWAY
UNIVERSITY, UNITED KINGDOM)

@ SARA.FARAHIBILOOEI.2015@LIVE.RHUL.AC.UK

Lightinducestheshootapicalmeristemtoinitiatethe production
ofleafprimordiaandeventuallyleaves,butthisprocessisarrested
inthedark.Wehaveinthepastobservedthat,asjudgedbygene
expression signatures, the arrested meristem and primordiain
the dark show a strong response to auxin. We now report that
they also show a strong ‘starvation’ gene expression. These
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signaturesarerapidlyturnedbylightintostrongcytokininand
‘feast’ geneexpression. Theleafprimordiatransfertodarkleadsto
disappearanceofmitoticreporteractivitybutthiswillreappearin
thelight.Ourdatasuggestthattheseedlingmeristemandyoung
leafprimordiamayspecificallyexperiencecarbonstarvationinthe
dark,thisbeingquicklyrepressedwhentransferredtothelight.
Plants’ transfer fromlow light (LL) to high light (HL) resultsin
extraproliferationandgrowth. AleafgrowninHLiscomposed of
severallayersoflargercells. Fromthoseobservations, wepropose
thatenergysignalling processes arealsocentraltoleafgrowth
undernatural, varyinglightconditions. Thepresentstudyaims
to identify the exact location of the observed gene expression
responsesof Arabidopsismeristemsandleafprimordiaindarkand
light,investigatethesignallingpathwayofthestarvation/feast
responseofmeristematicactivity,understandwhatarethedifferent
rolesofboth controlmechanisms,andtesttheirinvolvementin
differentlightquantities. Ultimately wehopetobeabletocontrol
theextentandtypeofleafgrowth.

LA2.5 DOF DOMAIN TRANSCRIPTION
FACTORS CONTROL RADIAL
PATTERNING OF THE VASCULAR
TISSUE IN ARABIDOPSIS

™ TUESDAY 5 JULY 2016 POSTER SESSION

& PAWEL ROSZAK (UNIVERSITY OF CAMBRIDGE, UNITED KINGDOM)

© PAWEL.ROSZAK@SLCU.CAM.AC.UK

Theradial pattern of aroot vascular tissue develops under the
influence of two plant hormones: auxin and cytokinin. Their
mutually inhibitory interaction is reflected by spatially non-
overlappingsignallingdomains. Whileauxinresponsemaximum
occupiesthexylemaxis, characterized by afixed number of cell
files, cytokinin controlsradial expansion of the adjacent zones
developingintoprocambiumandphloem.Periclinalcelldivisions
in the root meristem gradually separate phloem sieve element
(SE) fromthe central xylem axis. This process, however, canbe
interrupted by symplastic separation of the SE precursor cells
fromtheirimmediatesurroundings. Wehaveidentifiedagroup of
DOFdomaintranscriptionfactorswhicharetranscribedinthe SE
precursor cellsbuttheirproteinproductstraveltoadjacentcellsto
coordinateorientationofcelldivisionandhenceprocambial/phloem
patterning. Wearecurrentlyanalysinghow cytokininsignalling
regulatesexpressionofthe DOF genes. Wearealsoaddressingthe
questionofhowthemobility of the DOF proteinsiscontrolledand
how thisinfluences formation of tissue bordersin the vascular
cylinder. Wehavepreliminaryevidenceindicatingthatthexylem
associatedclassIITHD-ZIPtranscriptionfactorsrestrictmobility
of DOFs.
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LA3 - LATE CELL
ABSTRACTS

LA3.1 ACINETOBACTER BAUMANNII
PHENYLACETIC ACID METABOLISM
INFLUENCES INFECTION OUTCOME
THROUGH A DIRECT EFFECT ON
NEUTROPHIL CHEMOTAXIS

™ TUESDAY 5 JULY 2016 POSTER SESSION

@ MD S BHUIYAN (MONASH UNIVERSITY, AUSTRALIA)
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LA3.2 A SIMPLE WAY TO ARREST
THE METAPHASE CHROMOSOME FROM
ROOT TIP CELLS OF SUNFLOWER
(HELIANTHUS ANNUUS L.)

™ TUESDAY 5 JULY 2016 POSTER SESSION

@ HUMERA RAZZAQ (UNIVERSITY OF BIRMINGHAM,
UNITED KINGDOM), SUSAN J ARMSTRONG (UNIVERSITY
OF BIRMINGHAM, UNITED KINGDOM)

@ SARUAR.BHUIYAN@MONASH.EDU

© HUMERARAZZAQ@GMAIL.COM

Innatecellularimmuneresponsesareacriticalfirst-linedefense
againstinvadingbacterialpathogens.Leukocytemigrationfrom
thebloodstreamtoasiteofinfectionismediated by chemotactic
factorsthatareoftenhost-derived. Morerecently, therehasbeena
greaterappreciationoftheimportance ofbacterialfactorsdriving
neutrophil movement during infection. Here, we describe the
developmentofazebrafishinfectionmodeltostudy Acinetobacter
baumanniipathogenesis. Usingisogenic A. baumannii mutants
lackingexpressionofvirulenceeffectorproteins, wedemonstrated
thatbacterialdriversofdiseaseseverityareconservedbetween
zebrafish and mammals. Utilizing transgenic zebrafish with
fluorescentphagocytes, weshowedthatamutationofanestablished
A.baumanniiglobalvirulenceregulatorledtomarkedchangesin
neutrophilbehaviorinvolvingrapidneutrophilinfluxtoalocalized
site of infection, followed by prolonged neutrophil dwelling.
Thisneutrophilicresponse augmented bacterial clearance and
was secondary to an impaired A. baumannii phenylacetic acid
catabolismpathway, whichledtoaccumulation of phenylacetate.
Purified phenylacetate was confirmed to be a neutrophil
chemoattractant. These data identify a previously unknown
mechanism ofbacterial-guidedneutrophil chemotaxisinvivo,
providing novel insights into the role of bacterial metabolism
in host innate immune evasion. Furthermore, the work
provides a potentially new therapeutic paradigm of targeting
abacterialmetabolic.

In this study, an easy and efficient metaphase chromosome
preparationmethodfromsunflowerwasdescribedwhichcanalso
beappliedtomostoftheotherplants.Squeezingoutthemeristematic
cellsfromtheroottipregionontothesurfaceoftheslideisthemain
stepofthismethod,leadingtomonolayerand cleanpreparations.
Inordertoarrestcellsinmetaphase, colchicine (0.05% (w/v)) for3
hours,ice-coldwaterfor24hoursandcolchicine (0.05% (w/v))for 3
hoursfollowedbyice-coldwaterfor24hourswere comparedtoeach
other.Metaphaseindexwasmeasuredbyfollowingtheformula
(Metaphase cells/Total cells) x 100. Ice-cold water pretreated
resultedonthehighestmetaphaseindex (upto35%insomeaccession
of sunflower). Some preparationswereusedforkaryotypingand
someforinsituhybridization. Thedescribedmethod canbereliably
appliedthelaboratorywithanybasictypesofequipment.
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LA3.3 RICE MATRIX
METALLOPROTEINASE 1 GENE,

A KEY REGULATOR OF CELL

SHAPE AND TISSUE DEVELOPMENT

™ TUESDAY 5 JULY 2016 POSTER SESSION

@ PRABIR KUMAR DAS (INDIAN INSTITUTE OF TECHNOLOGY
KHARAGPUR, INDIA), DR. MRINAL KUMAR MAITI (INDIAN
INSTITUTE OF TECHNOLOGY KHARAGPUR, INDIA)

@ GENPRABIR106@GMAIL.COM

Matrixmetalloproteinases (MMPs)areagroupofproteinspresent
normallyintheextracellularmatrix (ECM)ofbothanimalandplant
systems. Theseproteinsbelongtothemetzincinsuperfamily,and
havediverseandcriticalfunctionalrolesingrowth, development
anddefence. WehaveidentifiedaMMPhomologuegeneinrice (Oryza
sativa) genomethroughbioinformatics,anddesignatedas OsMMP1.
The cloned OsMMP1 CDS was used for preparation of different
geneticconstructs.Onegeneticconstruct(OsMMP1 expression
drivenby T7 promoter) wasintroducedintoEscherichiacoliinorder
tochecktherecombinantproteinproduction,andanotherconstruct
(OsMMP1expressiondrivenby2X35S CaMV promoter) wasused
forstabletransgenicexpressionintobaccoplanttodevelop ‘gain-of-
function’phenotype. TherecombinantOsMMP1proteingenerated
inbacteriumwasusedforvariousbiochemicalassaysandraising
polyclonalantibodythatisrequiredfordifferentimmunological
experiments. To investigate the spatio-temporal regulation of
OsMMP1gene, transgenictobaccoplantsweredevelopedthrough
OsMMP1promoter-reporter gene fusion construct. Transgenic
tobacco lines expressing OsMMP1 has developed different
morphologicalandcellularalterationsinreproductivestageandas
wellasinvegetativestage.Delayedantherdehiscencewasobserved
intransgenictobacco. The transgenic tobaccolines were much
resistencetocellwallbiosynthesisinhibitor, wherecontrolpatfailed
todevelopnormalgrowth. Theexpressionofgreenfluorescence
proteininanther, stigma, ovule,root,andleafstroglyevidentthat
thegeneplaysapivotalroleindevelopment.Resultsobtained from
immunodetectionandinfiltration-centrifugationindicatesthat
thisproteinishighlyexpressedinextracellularmatrix.
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