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PC1 PLANT CELL BIOLOGY

ORGANISED BY: PANAGIOTIS MOSCHOU (SWEDISH UNIVERSITY OF AGRICULTURAL
SCIENCES, SWEDEN), STEPHANIE ROBERT (UMEA PLANT SCIENCE CENTRE, SWEDEN%
AND ALYONA MININA (SWEDISH UNIVERSITY OF AGRICULTURAL SCIENCES, SWEDEN

SESSION SPONSORED BY: SWETREE TECHNOLOGIES

PC1.1 DIVERSIFICATION OF
MEMBRANE TRAFFICKING PATHWAYS
DURING LAND PLANT EVOLUTION

™ MONDAY 3 JULY, 2017 ©® 09:00

@ TAKASHI UEDA (NATIONAL INSTITUTE FOR BASIC
BIOLOGY, JAPAN)

@ TUEDA@NIBB.AC.JP

Themembranetrafficking systemresponsible fortransporting
proteins,lipids,andpolysaccharidesplayspivotalrolesinvarious
plant functions including development, defense responses,
intercellularcommunication,and cellwallbiogenesis. Thissystem
involvesevolutionarily conservedmachinery componentssuchas
RABGTPasesandSNAREproteins, whichregulatetetheringand
membranefusion,respectively,betweentransportvesiclesand
destinationmembranes.Itisreportedthatthenumbersofgenes
forthesemachinery componentshavebeenincreasedduringland
plantevolution, which could be associated with diversification
of membrane trafficking pathways and neofunctionalization
and/oracquisitionoforganelles. Forinsightsintodiversification
ofthemembranetraffickingsystemduringlandplantevolution,
weareconductingcomparativeanalysesof membranetrafficking
pathways between Arabidopsis and the liverwort, Marchantia
polymorpha.WehavesystematicallyidentifiedRABGTPasesand
SNAREproteinsinM. polymorpha.Someofthesemoleculesexhibited
intriguingdistributionanddynamics, whichsuggestedthatthey
actinuniquesecretion-relatedtrafficking. Ourlatestresultsinthis
topicwillbepresented.

PC1.2 DISSECTION OF A NOVEL
PLANT CELL POLARITY PATHWAY

™ MONDAY 3 JULY, 2017 @®© 09:40

& MARITZA VAN DOP (WAGENINGEN UNIVERSITY AND RESEARCH,
NETHERLANDS), SAIKO YOSHIDA (NATIONAL INSTITUTE
FOR BASIC BIOLOGY, JAPAN), DOLF WEIJERS (WAGENINGEN
UNIVERSITY AND RESEARCH, NETHERLANDS)

@ MARITZA.VANDOP@WUR.NL

Inplants, cellpolarityisacrucialfeatureinvolvedindevelopment,
defense, reproduction and transport. Proteins are targeted
to specific domains of the cell to carry out local functions. We
discoveredafamily of proteinsin Arabidopsisthalianawithunique
androbustpolarlocalizationthroughoutplantdevelopment.SOKs
containawell-conserved N-terminalregionthatwefoundtobea
DIXdomain.TheDIXdomainisaprotein-proteininteractionmodule
knownfromtheDishevelledpolarityregulatorinanimals. Wefound
thattheSOKDIXdomaincanself-interactandisnecessaryforpolar
clusteringandbiologicalactivity. Here,we haveusedabiochemical
approach toidentify the context of these novel polar proteins.
In immunoprecipitation / mass spectrometry experiments,
weidentifiedcommonanddistinctinteractorsforthreefamily
members. WefoundthattheDIX domainisrequired for protein
complex formation. Atleast two of theinteractors are directly
recruitedtopolarsitesby SOKproteins. Wearecurrently exploring
themolecularandcellularfunctionofthisnovelpolaritymodule.
Takentogether,ourworkshowedthatbothplantsandanimals
usetheDIXdomaininthe contextofcellpolarity. Furthermore,
SOKproteinsallowexploringmechanismsunderlyingplantcell
polarityestablishment.
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PC1.3 TOWARDS STRUCTURAL
INSIGHT INTO THE ENDOCYTIC
TPLATE ADAPTOR COMPLEX

™ MONDAY 3 JULY, 2017 ® 09:55

& DANIEL VAN DAMME (VIB-UGENT CENTER FOR PLANT SYSTEMS
BIOLOGY, BELGIUM), KLAAS YPERMAN (VIB-UGENT CENTER
FOR PLANT SYSTEMS BIOLOGY, BELGIUM), JIE WANG (VIB-
UGENT CENTER FOR PLANT SYSTEMS BIOLOGY, BELGIUM),
JOANNA WINKLER (VIB-UGENT CENTER FOR PLANT SYSTEMS
BIOLOGY, BELGIUM), EVELIEN MYLLE (VIB-UGENT CENTER
FOR PLANT SYSTEMS BIOLOGY, BELGIUM), MICHAEL VANDORPE
(VIB-UGENT CENTER FOR PLANT SYSTEMS BIOLOGY, BELGIUM)

©@ DANIEL.VANDAMME@PSB.VIB-UGENT.BE

The plant plasma membrane (PM) contains a wide range of
receptors, channels and other integral membrane proteins
thatmediate communication of the cell with the outside world.
ModulationofsignallingpathwaysstartingfromthePMrequires
control over the PM proteome. While anterograde secretory
pathwaysdepositPMproteins, theirremovaldependsonretrograde
transportbyendocytosis,inwhichPMmaterialand extracellular
ligands are predominantly internalized using coated vesicles.

Clathrin-mediated endocytosis (CME), defined by the
involvement of the scaffold protein clathrin to form the cage
around the invaginating membrane, is the best characterized
endocytic pathway in eukaryotes. Initiation of CME relies on
adaptorproteins, whichpreciselyselectthecargotobeinternalized,
recruit the clathrin cage and facilitate membrane curvature.

The identification of the TPLATE complex (TPC) as a novel
adaptorcomplexregulating CMEinplantschallengesthegeneral
beliefthat CMEishighly conservedineukaryotes. TPCisclaimed
torepresent an evolutionary ancient adaptor module which is
lostcompletelyinthelineageleadingtoanimalandfungalcells.

Structuralmodelingandidentificationof specificproteindomains
ledtoatheoreticalmodel ofthe TPC. Thismodel showsthatthe
TPCsharesmanyfeatureswiththeevolutionaryconserved AP-2
and COPI complexes, but also has distinct differences. Subunit
co-interactionassaysinyeastandN.benthamianaconfirmedthe
structuralpredictionsofthemodelandrevealedthatthe TPCislikely
ahexamericcorecomplexwhichassociateswithitstwoperipheral
subunits, formingthefulloctamericTPCatthePM.

PC1.4 INVESTIGATING THE ROLE
OF THE ARABIDOPSIS THALIANA
GOLGIN ATGOLGIN-84B IN GOLGI
BODY STRUCTURE AND FUNCTION

™ MONDAY 3 JULY, 2017 ©® 10:25

@ ANNE OSTERRIEDER (OXFORD BROOKES UNIVERSITY,
UNITED KINGDOM), ALEX WISTOW (OXFORD BROOKES
UNIVERSITY, UNITED KINGDOM)

@ A.OSTERRIEDER@BROOKES.AC.UK

TheGolgiapparatusisanintriguingorganelle.Itsseemingly simple
morphology,apolarisedstackofflattenedcisternae,dependson
complexcascadesoftetheringevents. Tetheringfactorsregulate
thetrafficking of cargoandthestructuralintegrity of the Golgi
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stack. Plant Golgi bodies move with or over the surface of the
endoplasmic reticulum in an actin-dependent manner, which
adds an additional layer of tethering complexity. Golgins are a
subgroupoftetheringfactors,localisingto Golgimembranesand
containinglongcoiled-coildomains. Thesereachintothecytoplasm
tobindtomembranes,small GTPasesandothertetheringfactors.
Mammalian Golgin-84isinvolvedintheregulationofretrograde
COPI-mediatedtransportandmaintenanceofthe Golgi‘ribbon’. Two
ArabidopsisGolgin-84homologues, AtGolgin-84A and AtGolgin-
84Bhavebeenidentified,buttheirrolesremainlargelyunknown.

Herewepresentnoveldataon AtGolgin-84B.Fluorescentfusions
of AtGolgin-84B and the Golgi marker STtmd were transiently
expressed in tobacco leaf epidermal cells and visualised using
confocal laser scanning microscopy. Over expression of GFP-
AtGolgin-84Bresultedinincreasedclustering of Golgibodies. Upon
treatment with the secretoryinhibitor Brefeldin A (BFA), GFP-
AtGolgin-84Bdissociated off Golgimembranesbefore STtmd-mRFP.
Afterprolonged BFA treatment, GFP-AtGolgin-84Bappearedtolabel
thecytoplasmandsurprisingly,inmany cells, microtubules. Our
datasuggestthat AtGolgin-84Bisinvolvedinretogradetransport
andstructuralmaintenanceofplant Golgibodies. Thisopensupnew
andexcitingquestionsaroundtherelationshipbetween Golgibody
structureandfunction,aswellasaboutthenatureofinteractions
between Golgibodiesandmicrotubules.

PC1.5 S-ACYLATION:
WHAT THE FLS2 IS GOING ON?

™ MONDAY 3 JULY, 2017 ® 10:40

@ CHARLOTTE H HURST (UNIVERSITY OF DUNDEE AT THE JAMES
HUTTON INSTITUTE, UNITED KINGDOM), PIERS A HEMSLEY
(UNIVERSITY OF DUNDEE AT THE JAMES HUTTON INSTITUTE,
UNITED KINGDOM)

@ C.H.HURST@DUNDEE.AC.UK

Receptor-Like Kinases (RLK) are single pass transmembrane
proteins required to transmit extracellular signals into cells,
allowingcellstorespond and adapt to environmental changes.
FLS2, the most widely-studied plant RLK, is the receptor for
the bacterial protein flagellin and we have shown that FLS2
is S-acylated. S-acylation is a reversible and dynamic post-
translational protein modification whereby fatty acids are
added to cysteine residues but the effects of S-acylation on
protein function are largely unknown. Here, using FLS2 as a
model, we describe the effects of S-acylation on RLK function.
InplantstreatedwithbacterialflagellintheamountofS-acylated
FLSZ2rapidlyincreases. Toidentifywhereand whenS-acylation
is occurring various mutants in the FLS2 signalling pathway
weretestedforflagellin-mediatedincreasesinFLS2 S-acylation.
Loss of components required for activation (co-receptor BAK1)
or attenuation (E3 ubiquitin ligases PUB12/13) prevented the
flagellin-mediatedincreasein FLS2 S-acylation. However, loss
of componentsrequiredforendocytosis(DYNAMIN-RELATED
PROTEIN B) did not prevent flagellin-mediated increases in
FLS2S-acylation. Furthermore,itappearsthatS-acylated FLS2
accumulatesindrp2Bmutants. ThissuggeststhatS-acylationoccurs
afterubiquitinationbutbeforeendocytosisofactivated FLS2and we
hypothesisethatS-acylationisrequiredforefficientendocytosis.
We have identified the sites of S-acylation within FLS2 and
foundthattheyareconservedthroughoutthe RLK superfamily.
Basedonthesedata, wecurrentlyhypothesisethatS-acylationis
anentirelynovelmeanstoregulateRLK function.
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PC1.6 VACUOLE BIOGENESIS -
PUMPING UP THE VOLUME

™ MONDAY 3 JULY, 2017 ©® 14:00

@ KARIN SCHUMACHER (CENTRE FOR ORGANISMAL STUDIES (COS)
HEIDELBERG UNIVERSITY, GERMANY), FALCO KRUGER (CENTRE
FOR ORGANISMAL STUDIES (COS) HEIDELBERG UNIVERSITY,
GERMANY), JANA ASKANI (CENTRE FOR ORGANISMAL STUDIES
(COS) HEIDELBERG UNIVERSITY, GERMANY), UPENDO LUPANGA
(CENTRE FOR ORGANISMAL STUDIES (COS) HEIDELBERG
UNIVERSITY, GERMANY)

@ KARIN.SCHUMACHER@COS.UNI-HEIDELBERG.DE

Plantarchitecturefollowstheneedtoofcollect CO,,solarenergy,
water and mineral nutrients via large surface areas. Itis by the
presenceofacentralvacuolethatfillsmostofthecellvolumethat
plants manage to grow large at low metabolic cost. In addition
vacuolesbufferthefluctuatingsupply ofessentialnutrientsand
helptodetoxifythecytosolwhenplantsarechallengedbyharmful
molecules. Despitetheirlargesizeandmultipleimportantfunctions,
ourknowledgeofvacuolebiogenesisandthemachineryunderlying
theiramazingdynamicsisstillfragmentary. Inmypresentation,
Iwilltrytoreconcilepastand presentmodelsforvacuolebiogenesis
andreportonourrecentfindingsconcerningthepathwaysandthe
molecularmachinerydrivingvacuolebiogenesisandfusion.

PC1.7 PROTEIN STORAGE VACUOLES
ORIGINATE BY REMODELLING OF
PRE-EXISTING VACUOLES IN
ARABIDOPSIS THALIANA

™ MONDAY 3 JULY, 2017 ©® 14:40

& MISTIANNE FEENEY (WARWICK UNIVERSITY, UNITED
KINGDOM), MAIKE KITTELMANN (OXFORD BROOKES
UNIVERSITY, UNITED KINGDOM), RIMA MENASSA
(AGRICULTURE AND AGRI-FOOD CANADA, CANADA), CHRIS
HAWES (OXFORD BROOKES UNIVERSITY, UNITED KINGDOM),
LORENZO FRIGERIO (WARWICK UNIVERSITY, UNITED KINGDOM)

@ M.FEENEY@WARWICK.AC.UK

Proteinstoragevacuoles (PSV)arethemainrepository of protein
indicotyledonousseeds.Littleisknownabouttheoriginsofthese
transientorganelles. Duringseedmaturation PSVarehypothesized
toariseeitherdenovoortooriginatefromthepre-existingembryonic
vacuole (EV). WehavetestedthesehypothesesbystudyingPSV
formation in Arabidopsis embryos at different stages of seed
maturation and haverecapitulated this processin Arabidopsis
leavesreprogrammedtoanembryogenicfatebyinducingexpression
ofthe LEC2transcriptionfactor. Confocalandimmunoelectron
microscopyindicatethatbothseedstorageproteinsandtonoplast
proteinstypicalof PSVaredeliveredtothepre-existingEVortothe
lyticvacuoleinembryoandleafcells,respectively.Inaddition, serial
sectioningthroughentireembryosatseveraldevelopmentalstages
usingserialblockfacescanningelectronmicroscopyrevealedthe3D
architecture of formingPSV.Ourresultssuggestthatin Arabidopsis
thepre-existingvacuoleisreprogrammedtobecomethe PSV.
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PC1.8 CELL-LAYER SPECIFIC
ANALYSES OF THE ENDOMEMBRANE
SYSTEM AND ESCRT-III IN
BARLEY ENDOSPERM

™ MONDAY 3 JULY, 2017 @® 14:55

@ VERENA IBL (UNIVERSITY OF VIENNA, AUSTRIA), JULIA
HILSCHER (UNIVERSITY OF NATURAL RESOURCES AND
LIFE SCIENCES (BOKU), AUSTRIA), AZITA SHABRANGI
(UNIVERSITY OF VIENNA, AUSTRIA), ROLAND BERDAGUER
(UNIVERSITY OF NATURAL RESOURCES AND LIFE SCIENCES
(BOKU), AUSTRIA), ELSA ARCALIS (UNIVERSITY OF NATURAL
RESOURCES AND LIFE SCIENCES (BOKU), AUSTRIA),
EVA STOEGER (UNIVERSITY OF NATURAL RESOURCES AND
LIFE SCIENCES (BOKU), AUSTRIA)

© VERENA.IBL@UNIVIE.AC.AT

The barley endosperm tissue comprises transfer cells,
embryo surrounding tissue cells, aleurone and starchy
endosperm. The endomembrane system of endosperm tissue
ischaracterized by a high structural plasticity and endosomal
activity. Protein trafficking in these cells is complicated by
the presence of several different storage organelles including
dynamic protein storage vacuoles (PSVs) and protein bodies
(PBs), the latter derived from the endoplasmic reticulum
(ER). Recently we could show by live cell imaging, that the
endomembrane system is capable of massive reorganization
during barley endosperm development and germination.
TheEndosomalsortingcomplexrequiredfortransport (ESCRT)
consistsoffoursubunits0,1,1I,andIITandisresponsibleforendocytic
recyclingofmembraneproteins. ESCRT-IIIishighly conserved
andisresponsible formembranedeformation.Indetail, ESCRT-
III mediates the biogenesis of multivesicular bodies (MVBs)
wherethesortedproteinsareaccumulatedbeforetheyenterthe
next step of the pathway within the endomembrane system.
Recentlywehaveidentifiedbarley ESCRT-IIImembersinthe
(model) crop Hordeum vulgare (Hv) and show that all known
membersareexpressedindevelopingbarleyendosperm. Here, we
willpresentcellbiological, molecularbiological,bioinformaticand
biochemicalresultsindicatingthat ESCRT-IIIispossiblyinvolved
infunctionsthatarebarleyendospermspecific,dependingonthe
cell-layer. Theseresultsareaccompaniedbythespatio-temporal
endomembranerearrangementindevelopingbarleyendosperm.
Thisoutcomehighlightstheimportancetobemorespecificandthat
itisindispensabletostudy the ESCRT-IIIcomplexinvariousplants
andindifferentcell-layersinthespecifictissue.
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PC1.9 CellularGA DISTRIBUTION
GRADIENTS IN ARABIDOPSIS
HYPOCOTYLS AND ROOTS

™ MONDAY 3 JULY, 2017 ©® 15:10

@ ANNALISA RIZZA (SAINSBURY LABORATORY UNIVERSITY OF
CAMBRIDGE, UNITED KINGDOM), ANKIT WALIA (SAINSBURY
LABORATORY UNIVERSITY OF CAMBRIDGE, UNITED KINGDOM),
ALEXANDER JONES (SAINSBURY LABORATORY UNIVERSITY OF
CAMBRIDGE, UNITED KINGDOM)

@ ANNALISA.RIZZA@SLCU.CAM.AC.UK

Gibberellin (GA) promotescellelongationandplaysakeyroleduring
differentstagesofplantdevelopment, suchasseedgermination,
hypocotylandrootelongation,andtransitiontoflowering. Studying
how GA is distributed in specific tissues and cells and how GA
concentrationsvaryovertimeiscrucialtofurtherunderstanding
howGAregulatestheseprocesses.Inordertovisualizeandquantify
GAatthecellularlevel, weareusing GPS1 (Gibberellin Perception
Sensor1),thefirst FRET biosensorwhichallowsforhigh-resolution
GA measurement in vivo.Using GPS1, we have discovered GA
distribution gradients in multiple tissues such as Arabidopsis
hypocotylsandrootsandthisdistributioncorrelateswiththerate
of cellelongation. Wehaveobservedareduced GAlevelindarkgrown
hypocotylsofaphytochromeinteractingfactor (PIF)quadruple
mutantandanincreased GAlevelinlightgrownhypocotylsofa
phytochromedoublemutant, indicatingthat PIFspromote GAlevel
inthedarkandthatphytochromemediated degradation of PIFs
couldlower GAinthelight.Ingrowing Arabidopsisroots, wehave
observedlowGAlevelsintherootdivisionzonegradingtohigher
levelsintheelongationzone. Whatestablishesthisgradientandhow
itismaintainedremainunclear. Wepresentevidencethatpatterned
GAimportand/orcatabolicactivitycouldcontributetotheformation
oftheroot GA gradient. Wearenowinvestigatinghowanensemble
of GAbiosynthetic, catabolic,and transportactivitiestogether
determinethedifferential GA distributionamongthe cellsofroot
tipandhypocotyls.

PC1.14 CELL SIZE DETERMINATION AND
DIFFERENTIAL GROWTH REGULATION

™ MONDAY 3 JULY, 2017 ©® 16:10

@ JURGEN KLEINE-VEHN (UNIVERSITY OF NATIONAL RESOURCES
AND LIFE SCIENCES VIENNA, AUSTRIA)

@ JUERGEN.KLEINE-VEHN@BOKU.AC.AT

Multicellularplantsrequireparticularlydefined cellularstrategies
fortissuepatterningandexpansion,becausetheencapsulating
cell wall literally binds neighbouring cells to each other. This
interdependencylimitscellularmigrationand, therefore,imposes
outstandingimportancetocellsizedeterminationandsupracellular
growthregulation. Phytohormonesarecentraltotheseregulations
and the unravelling of their subcellular working mechanisms
bares highbiotechnological potential. My labis combining cell
biological, physiologicaland developmental geneticsapproaches
todeciphergrowthregulationonasub-cellular,tissueandorgan
level(e.g.Barbezetal.,Nature2012;RuizRosqueteetal., CurrBiol
2013; Lofke et al., eLife 2015; Scheuring et al., PNAS 2016). On
a subcellular level, we are particularly interested in cellular
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organelles, such as the endoplasmic reticulum or the vacuole,
and their mechanistic contribution to growth regulation. To
addresscellsizedeterminationandtissuegrowthinplants, weare
utilizingepidermalcellfiles,displayingshorter(tricho-)andlonger
(atrichoblast)cellfiles. Thiscellbiologicalmodel systemallows
us toidentify cellular effectors controlling cellular expansion.

PC1.15 GETting TO THE ROOT
(HAIR) OF IT — INSERTION OF
SNARE PROTEINS IN ARABIDOPSIS

™ MONDAY 3 JULY, 2017 ©®© 16:40

& CHRISTOPHER GREFEN (UNIVERSITY OF TUBINGEN, GERMANY),
SHUPING XING (UNIVERSITY OF TUBINGEN, GERMANY),
DIETMAR MEHLHORN (UNIVERSITY OF TUBINGEN, GERMANY),
LISA ASSECK (UNIVERSITY OF TUBINGEN, GERMANY), MARKUS
SCHWARZLANDER (UNIVERSITY OF BONN, GERMANY), GUIDO
GROSSMANN (UNIVERSITY OF HEIDELBERG, GERMANY)

@ CHRISTOPHER.GREFEN@UNI-TUEBINGEN.DE

The Guided-Entry of Tail-anchored proteins (GET) pathway
is viewed as textbook example of TA protein insertion into
the ER membrane. In yeast, the cytosolic ATPase ScGET3
shuttles nascent TA proteins to the ER receptors ScGET1/2 for
membrane insertion. Loss of ScGET function is dispensable
and only a limited number of TA proteins have so far been
tested to depend on GET for membrane insertion, leaving the
questionunresolvedwhichalternative pathway(s)is(are)likely
responsibleforposttranslationalinsertion of most TA proteins.

Wehaveidentifiedand characterisedthemainorthologuesof
aputative GET pathwayinplantsanduncovered that GET loss-
of-function lines in Arabidopsis show shorter root hairs, while
otherwise growing normally. While this defect can at least in
partbeattributedtoreducedabundanceofanimportantplasma
membrane SNARE(SYP123),lackofamore pronouncedphenotype
and identification of TA proteins that do not bind to AtGET
orthologuessuggestexistenceofalternativeinsertionpathways.
Moreover, aberrant expression of the cytosolic AtGET3ain the
Atgetllineleads to arange of severe phenotypes from seedling
lethalitytoreduced growthandfertility suggestingpresence of
alternativeinsertionpathwayswhilehighlightinganintricate
involvementforthe GET pathwayincellularhomeostasisofplants.

Seealso:Xingetal.2017,ProcNatlAcadSciUSA114:E1544-E1553
(doi:10.1073/pnas.1619525114)
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PC1.16 THE AUXIN-REGULATED
CrRLK1L KINASE ERULUS CONTROLS
CELL WALL COMPOSITION DURING
ROOT HAIR TIP GROWTH

™ MONDAY 3 JULY, 2017 ©® 16:55

& SEBASTJEN SCHOENAERS (UNIVERSITY OF ANTWERP,
BELGIUM), DARIA BALCEROWICZ (UNIVERSITY OF ANTWERP,
BELGIUM), GORDON BREEN (UNIVERSITY OF BRISTOL, UNITED
KINGDOM), KRISTINE HILL (UNIVERSITY OF TUBINGEN,
GERMANY), MALGORZATA ZDANIO (UNIVERSITY OF ANTWERP,
BELGIUM), GREGORY MOUILLE (INRA, FRANCE), TARA J.
HOLMAN (UNIVERSITY OF NOTTINGHAM, UNITED KINGDOM),
JAESUNG OH (NATIONAL FUSION RESEARCH INSTITUTE,
KOREA (SOUTH)), MICHAEL H WILSON (UNIVERSITY
OF NOTTINGHAM, UNITED KINGDOM), RANJAN SWARUP
(UNIVERSITY OF NOTTINGHAM, UNITED KINGDOM), WINNOK DE
VOS (UNIVERSITY OF ANTWERP, BELGIUM), ISABEL PINTELON
(UNIVERSITY OF ANTWERP, BELGIUM), DIRK ADRIAENSEN
(UNIVERSITY OF ANTWERP, BELGIUM), CLAIRE GRIERSON
(UNIVERSITY OF BRISTOL, UNITED KINGDOM), MALCOLM J
BENNETT (UNIVERSITY OF NOTTINGHAM, UNITED KINGDOM),
KRIS VISSENBERG (UNIVERSITY OF ANTWERP, BELGIUM)

@ SEBASTJEN.SCHOENAERS@GMAIL.COM

Root hair (RH) morphogenesis is an auxin-regulated
process ultimately dependent on synthesis, secretion and
modification of the apical cell wall (CW). However, the
link between auxin and CW dynamics remains elusive.

We characterized ERULUS (ERU), an auxin-regulated
Arabidopsisreceptor-like kinase from the Catharanthus roseus
RECEPTOR-LIKE KINASE 1-LIKE (CrRLK1L) subfamily of
putative CW sensor proteins. Eru (-/-) RHs are short, swollen,
and show irregular and slower growth. ERU transcription is
confinedtotrichoblastsand commencesbeforebulge formation.
The ERUpromotercontains AUXINRESPONSEFACTOR (ARF)
bindingsites, suggestingauxin-dependenttranscription.qPCR
and micro-array data of control and arf7/arf19 mutant roots
treated with auxin confirmed the latter. ChIP-qPCR showed
that the ERU promoter is a direct target of ARF7 and ARF19.

DuringRHgrowth, CWturnoverisfocusedatthetip. Functional
ERU-GFPlocalizestothesecretorypathwayandtheapicalplasma
membranethroughoutRHdevelopment. Micro-Fourier Transform-
Infrared (FT-IR) spectroscopyrevealed compositional CW changes
inerumutantRHs.Immunolocalizationof CW components,invivo
visualizationofpectin Ca? egg-boxoscillationsanddetermination
of pectin methylesterase (PME) activity lead to the conclusion
thatERUregulatestip-growththroughmodulation of CW pectin
dynamicsbynegativelyregulatingPMEactivity.Inaddition, ERU
transcriptionwasalteredspecificallyinpectin-perturbedmutants,
suggestinganERU/CW feedbackmechanism. Weconcludethat ERU,
asafirst,providesadirectlinkbetween ARF7/ARF19-mediated
auxinsignalingandcellwalldynamicsduringRHmorphogenesis.
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PC1.17 DESIGNER ORGANELLES:
SUBVERTING THE PEROXISOMAL
IMPORT PATHWAY

™ MONDAY 3 JULY, 2017 ©® 17:10

& ALISON BAKER (UNIVERSITY OF LEEDS, UNITED KINGDOM),
LAURA L CROSS (UNIVERSITY OF LEEDS, UNITED KINGDOM),
RUPESH PAUDYAL (UNIVERSITY OF LEEDS, UNITED KINGDOM),
YASUKO KAMISUGI (UNIVERSITY OF LEEDS, UNITED
KINGDOM), ALAN BERRY (UNIVERSITY OF LEEDS, UNITED
KINGDOM), ANDREW C CUMING (UNIVERSITY OF LEEDS,
UNITED KINGDOM), STUART L WARRINER (UNIVERSITY OF
LEEDS, UNITED KINGDOM)

@ A.BAKER@LEEDS.AC.UK

Thedevelopmentof‘designer’ organellescouldbeakeystrategy
to enable foreign pathways to be efficiently controlled within
eukaryoticbiotechnology. Afundamentalcomponentofanysuch
system will be theimplementation of a bespoke protein import
pathwaythatcanselectivelydeliverconstituentproteinstothe
newcompartmentinthepresenceofexistingendogenoustrafficking
systems.Hereweshowthattheprotein-proteininteractionsthat
controltheperoxisomalproteinimportpathwaycanbemanipulated
to create a novel pair of interacting partners that still support
protein import in vivo in moss cells but are orthogonal to the
naturallyoccurringpathways.Inadditiontoprovidingavaluable
experimentaltooltogivenewinsightsintoperoxisomalprotein
import, thevariantreceptor-signalsequencepairformsthebasisof
asysteminwhichnormalperoxisomalfunctionisdownregulated
andreplacedwithanalternativepathway,anessentialfirststepin
thecreationofa‘designer’organelle.

PC1.18 INTER-ORGANELLAR
COMMUNICATION AND AUTOPHAGY
DURING INNATE IMMUNITY

™ TUESDAY 4 JULY, 2017 ©® 10:30

@ SAVITHRAMMA DINESH-KUMAR (UC DAVIS, UNITED STATES),
EUNSOOK PARK (UC DAVIS, UNITED STATES), JONGCHAN
WOO (UC DAVIS, UNITED STATES), UGRAPPA NAGALAKSHMI
(UC DAVIS, UNITED STATES), NEERAJ LAL (UC DAVIS,
UNITED STATES), AMUTHA SAMPATH KUMAR (UNIVERSITY OF
DELAWARE, UNITED STATES), ALI ALQARNI (UNIVERSITY OF
DELAWARE, UNITED STATES), ALEXANDER NEDO (UNIVERSITY
OF DELAWARE, UNITED STATES), JEFFREY CAPLAN
(UNIVERSITY OF DELAWARE, UNITED STATES)

@ SPDINESHKUMAR@UCDAVIS.EDU

Theinnateimmunesystemofbothplantsandanimalsemploys
cell-surfaceandintracellularreceptorstodetectpathogensand
triggerdefenses.Emergingevidencesuggeststhatchloroplasts
play an important function during innate immunity and they
alsohaveacentralroleintheproductionofimmunesignals. Our
recent findings demonstrated that chloroplasts dynamically
change their morphology by sending out stroma-filled tubular
projections known as stromules during immune responses.
Interestingly, stromulesformcomplexassociationswiththenuclei
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andsubsequentclusteringofchloroplastsaroundnucleiduring
immune response. I will discuss these findings and our recent
results on the role of cytoskeleton on stromule formation and
chloroplastassociationwithnucleiduringplantinnateimmunity.

Macroautophagy, hereafterreferredtoasautophagy,isadynamic
process that is conserved across eukaryotes and entails the
engulfmentofcellularcomponentsorcargoesindoublemembrane
vesiclescalledautophagosomes. Autophagosomesarethentargeted
tothevacuole/lysosomefordegradationorrecycling.Ithasbeen
well established that recycling of long-lived cellular proteins
andorganellesbyautophagyisanimportantadaptiveresponse
tonutrientdeprivation. However, recent studies haverevealed
thatautophagyparticipatesinotherdiversebiological processes
including innate immunity and programmed cell death (PCD).
I'will discuss emerging perspectives on autophagy, cell death,
andinnate immunity. In addition, we will discuss strategies to
identifysmall-moleculeregulatorsofautophagyfordiseasecontrol.

PC1.19 ORCHESTRATION OF THE
OXIDATIVE BURST IN ELICITOR-
INDUCED IMMUNITY REQUIRES THE
MULTIPLE ORGANELLE-TARGETED
ARABIDOPSIS NPK1-RELATED
PROTEIN KINASES (ANPS)

™ TUESDAY 4 JULY, 2017 ® 11:10

@& DANIEL V SAVATIN (VIB-UGENT CENTER FOR PLANT SYSTEMS
BIOLOGY, BELGIUM), LUCIA MARTI (SAPIENZA - UNIVERSITY
OF ROME, ITALY), NORA GIGLI BISCEGLIA (NORWEGIAN
UNIVERSITY OF SCIENCE AND TECHNOLOGY, NORWAY),
VALERIA DE TURRIS (ISTITUTO ITALIANO DI TECNOLOGIA,
ITALY), FELICE CERVONE (SAPIENZA - UNIVERSITY OF ROME,
ITALY), EUGENIA RUSSINOVA (VIB-UGENT CENTER FOR
PLANT SYSTEMS BIOLOGY, BELGIUM), GIULIA DE LORENZO
(SAPIENZA - UNIVERSITY OF ROME, ITALY)

@ KDASAVePSB.VIB-UGENT.BE

Recognitionattheplasmamembraneofdangersignals (elicitors)
belongingtotheclassesofthemicrobe/pathogen-anddamage-
associatedmolecularpatternsisakeyeventinpathogensensing
byplants. Triggeringofappropriatedownstreamdefense-related
responsesisachievedthroughrapidproductionandactivation of
signalingmoleculesaswellasinter-compartmental communication
inside the cell. Arabidopsis NPK1-related Proteins (ANPs) are
mitogen-activated protein kinase kinase kinases previously
showntohaveroleinimmunity. Inthis paper, we studied thein
vivodynamicof ANP1-and ANP3-GFPfusionsandfoundthatin
physiological conditionstheseproteinslocalizeinthecytoplasm,
while ANP3showsalsolocalizationinmitochondria. Afterelicitor
perception,bothproteinslocalizealsointoplastidsandnucleus,
revealingalocalizationpatternthatissofarunique. The N-terminal
regionwasresponsible formitochondriaandplastidlocalization
oftheproteins. Moreover, wefoundthatsitesofelicitor-induced
ROSaccumulationand ANPlocalizationcoincideandthatplants
lacking the ANP function do not produce intracellular ROS.
Ourresultssuggestthat ANPsarerequiredbothforROS generation
andROSsignalinginthoseorganelles, pointingto ANPsascentral
hubsintheorchestrationof ROSaccumulationandsignaling.
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PC1.20 AUTOPHAGY IS REQUIRED FOR
GAMETE DIFFERENTIATION IN THE MOSS
PHYSCOMITRELLA PATENS

™ TUESDAY 4 JULY, 2017 ® 11:25

& VICTORIA SANCHEZ-VERA (SWEDISH UNIVERSITY OF
AGRICULTURAL SCIENCES, SWEDEN), CHANDRA SHEKAR-
KENCHAPPA (SWEDISH UNIVERSITY OF AGRICULTURAL
SCIENCES, SWEDEN), KATARINA LANDBERG (SWEDISH
UNIVERSITY OF AGRICULTURAL SCIENCES, SWEDEN),

SIMON BRESSENDORFF (UNIVERSITY OF COPENHAGEN,
DENMARK), STEFAN SCHWARZBACH (SWEDISH UNIVERSITY

OF AGRICULTURAL SCIENCES, SWEDEN), TOM MARTIN
(SWEDISH UNIVERSITY OF AGRICULTURAL SCIENCES UPPSALA
UNIVERSITY, SWEDEN), JOHN MUNDY (UNIVERSITY OF
COPENHAGEN, DENMARK), MORTEN PETERSEN (UNIVERSITY
OF COPENHAGEN, DENMARK), MATTIAS THELANDER (SWEDISH
UNIVERSITY OF AGRICULTURAL SCIENCES, SWEDEN),

EVA SUNDBERG (SWEDISH UNIVERSITY OF AGRICULTURAL
SCIENCES, SWEDEN)

@ VICTORIA.SANCHEZ@SLU.SE

Autophagyinplantshasbeenwidelyrelatedtocopewithbioticand
abioticstresses,aswellastoprogrammedcelldeath, promotion of
lifespanorstarchdegradation. Muchlessisknownregardingits
roleinplantcelldifferentiation.Inourworkwe showthatmacro-
autophagyishighlyactiveduringgermcelldifferentiationinthe
earlydiverginglandplant Physcomitrellapatens.Ourdataprovide
evidencethatsuppressionof ATG5-mediatedautophagyresultsin
reduceddensityoftheeggcell-mediatedmucilagethatsurround
thematureegg, pointingtowardsapotentialrole ofautophagyin
extracellularmucilageformation.Inaddition, wefoundthat ATG5-
and ATG7-mediatedautophagyisessentialforthedifferentiation
andcytoplasmicreductionoftheflagellatedmotilespermandhence
forspermfertility. Recently, similarresultshavebeendescribed
in ATG7-knockout spermatozoids in mouse. These similarities
strongly points towards an ancestral function of autophagyin
gametedifferentiation.

PC1.21 DEGRADATION OF CELLULAR
COMPONENTS BY AUTOPHAGY:
FROM MOLECULES TO ORGANELLES

™ TUESDAY 4 JULY, 2017 ©® 11:40

& DIANE C BASSHAM (IOWA STATE UNIVERSITY, UNITED STATES)

© BASSHAM@IASTATE.EDU

Autophagy is amacromolecule degradation pathway in which
cellular components are transported to the vacuole to recycle
nutrientsduringnutrientdeficiencyandsenescenceandtoclear
damagedmoleculesandorganellesduringenvironmental stress.
Autophagy therefore contributes to plant survivaland growth
during adverse environmental conditions. Autophagy can be
non-selective,indiscriminately degrading cellular components,
or selective, in which substrates for autophagy are recognized
byreceptorproteinsandtargetedfordegradation. Autophagyis
activeatalowlevelundernormalconditionsforhomeostasisand
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isupregulatedbymanydifferentstresses. Weareanalyzingthe
functionandregulationofautophagyunderdifferent conditions,
includingitsroleinhomeostaticrRNA degradationundernormal
growthconditionsandindegradation oftheendoplasmicreticulum
duringERstress. Upstreamregulatorsofautophagyactivationhave
beenidentified, someof whichare commontomultiplestressesand
somearespecifictoindividualstresses.

PC1.22 REGULATION OF UBIQUITIN-
DEPENDENT TRANSPORT AND
DEGRADATION OF MEMBRANE PROTEINS
IN PLANTS

™ TUESDAY 4 JULY, 2017 ® 12:10

@ ERIKA ISONO (UNIVERSITY OF KONSTANZ, GERMANY),
KAMILA KALINOWSKA (TECHNICAL UNIVERSITY OF MUNICH,
GERMANY), MARIE-KRISTIN NAGEL (UNIVERSITY OF
KONSTANZ, GERMANY)

@ ERIKA.ISONO@UNI-KONSTANZ.DE

Plasmamembranereceptorsandtransportersareimportantfactors
invarioussignalingpathwaysinplantsthattranslateextracellular
stimuli into intracellular signaling cascades. The abundance of
signalingreceptorsattheplasmamembraneiskeyfortheregulation
of downstreampathwaysandthereforeunderliesmultiplelayers
ofcontrolbothatthetranscriptionalandpost-translationallevel.
Theubiquitin-dependentdegradationofplasmamembraneproteins
in the vacuole enables fast removal of target proteins and, as a
consequence,rapidattenuationofdownstreamsignalingevents.
Inthepastyears,multipleplasmamembraneproteinsinplantswere
reportedtobeubiquitinatedandmoreandmoremoleculardetailsof
theirregulationhasbeenrevealed. However, themolecularframework
oftheregulationofubiquitin-dependentvacuolardegradationisstill
notcompletelyelucidated. Ourgroupisinterestedinthemolecular
mechanisms of the recognition of ubiquitinated cargos and the
regulationoftheirtransporttothevacuole. Ourdatashowthatmany
ofthecomponentsrequiredforthispathwayareessentialforgrowth
anddevelopmentofplantsandthatmultipleubiquitinbindingproteins
aswellasdeubiquitinatingenzymesplay centralrolesintheubiquitin-
dependentdegradationofmembranecargos.

PC1.23 MOLECULAR MACHINES UNDER
TENSION: HOW KINESINS GET TO THE
MICROTUBULE END AND POSITION THE
PLANT CELL DIVISION PLANE

™ TUESDAY 4 JULY, 2017 ©® 13:40

@& ERIK SCHAFFER (UNIVERSITY OF TUBINGEN, GERMANY)

@ ERIK.SCHAEFFER@UNI-TUEBINGEN.DE

Duringcelldivisioninplants,aspecializedcytoskeletal structure,
thephragmoplast,aidsintheformationandorientationofthecell
plate. Thecellplatenucleatesinthecytoplasmand growstowards
thecellwall,whereitmergeswiththe cellmembranedividingthe
cell. Thelarge motor proteins Phragmoplast Orienting Kinesin
(POK)1and2,belongingtothekinesin-12class,areessentialfor
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theguidanceandorientationofthe phragmoplast. Therefore, POKs
arekeytoapropercell-division-planeorientationand subsequent
plant growth. However, little is known about the molecular
mechanism of how POK motors operate. Here, weinvestigated
themotorfunctionalityusingsingle-moleculefluorescenceand
forcemeasurements. Wefoundthat GFP-tagged, truncated POK2
motorproteins-comprisingthemotordomainandthe subsequent
firstcoiled-coildomain-aremoderately-fast, processive,dimeric
kinesins which move towards the plus-end of microtubules.
Surprisingly, themotoroftenswitchedbetweenaprocessiveand
diffusivestate. Furthermore, opticaltweezersmeasurementsshow
thatPOK2stallsatforcesbelow 1pNmakingitaveryweakkinesin.
Theweaknessmaybecausedbyswitchingtothe weakly-bound,
diffusive state. The mechanical properties indicate a complex
interplay between the dynamics and localization of motors for
phragmoplastguidanceinplants.

PC1.24 ROLE OF MICROTUBULES
IN ARABIDOPSIS THALIANA POLLEN
TUBE GROWTH

™ TUESDAY 4 JULY, 2017 ©® 14:20

& LUCIE RIGLET (ENS DE LYON, FRANCE), FREDERIQUE ROZIER
(ENS DE LYON, FRANCE), CHIE KODERA (ENS DE LYON,
FRANCE), THIERRY GAUDE (ENS DE LYON, FRANCE),
ISABELLE FOBIS-LOISY (ENS DE LYON, FRANCE)

@ LUCIE.RIGLET@ENS-LYON.FR

Inplants,thefemalereproductive organiscoveredwithepidermal
cells,namedthestigmaticpapillae,capableoftrappingthemale
partner(pollen). Afteradhesiontothestigma, pollengerminatesand
producesapollentubethatgrowstowardstheovulestotransport
themalegametes.Duringitsgrowththroughthecellwallof stigma
papillae, thepollentubeappliesanexternal pressure. Suchphysical
forces are known toreorganize the cytoskeleton in plant cells.
Toinvestigatethepotentialrole of stigmamicrotubules (MTs)in
pollentubegrowth, weexamined Arabidopsismutantsimpaired
inMT patternanddynamics. Usingscanningelectronmicroscopy,
we observed that wild-type (wt) pollen tubes generally grow
straightonthepapillasurface ofwtstigmas.Bycontrast,inoneof
theMTmutants,wtpollentubestwistaroundthestigmapapillae
before reaching the underlying tissue. Application of the drug
oryzalin,whichdestabilizesMTs, copiesthedefectobservedinthe
mutant. Unexpectedly, theseresultssuggestthat MTs fromthe
stigmapapillacanorientatethepathofthepollentube growing
at its surface. We are currently investigating the potential
implicationofacrosstalkbetweenMTsand cellwalldepositionin
thisguidancefunction.
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PC1.25 CONTROL OF PLANT
DEVELOPMENT BY THE KINESIN-
SEPARASE COMPLEX IN COORDINATION
WITH UBIQUITIN-PROTEASOME SYSTEM
IN ARABIDOPSIS

™ TUESDAY 4 JULY, 2017 ©® 14:35

& CHEN LIU (SWEDISH UNIVERSITY OF AGRICULTURAL
SCIENCES, SWEDEN), PANAGIOTIS N. MOSCHOU (SWEDISH
UNIVERSITY OF AGRICULTURAL SCIENCES, SWEDEN)

@ CHEN.LIUeSLU.SE

Plantgrowthanddevelopmentaremodulatedbytheinterdependent
cellular processes of cell expansion and cell division, but the
feedbacksthatlinktheseprocessesremainpoorlyunderstood. The
microtubulecytoskeletonandtheubiquitin-proteasome system
(UPS)playakeyroleinthesefeedbacks(Moonetal.,2004) (Liu &
Moschou,2017). Themicrotubule-basedkinesin-separasecomplex
(KISC),comprisingofthreemicrotubulemotorsofthekinesin (Kin)
7.3-cladeandtheproteaseseparase,regulatesgrowthbyexecuting
theproteolyticprocessingofasyetunidentifiedtargets (Moschouet
al.,2016).Here,wereporttheidentificationKISCphysical partners
inanattempttodetermine KISCproteolytictargets. Weconducted
aKISCinteractome study usingleaves from Arabidopsis plants
expressingoneofthethreekinesinKISC components, theKin7.3,
asatranslationalfusionwith Tandem Affinity Purification (TAP)at
itscarboxylterminus.Kin7.3showedenrichmentofproteinsthatare
componentsoftheUPS.Inaccordance,atripleKin7.3-cladeloss-of-
functionmutantshoweddefectsreminiscentof UPSmutants, such
as,narrowandtwistedcotyledonsandleaves,aberrantvenation
patterns,andabnormalshootdevelopment. WeproposethatKISC
mayoptimize UPSactivitytoregulatecelldivisionandexpansion.

PC1.26 DECIPHERING MOLECULAR
COMPOSITION OF STRESS GRANULES
IN ARABIDOPSIS THALIANA
THROUGH ISOLATION OF TSN-
INTERACTING PROTEINS

™ TUESDAY 4 JULY, 2017 ©® 14:50

@& EMILIO GUTIERREZ BELTRAN (INSTITUTE OF PLANT
BIOCHEMISTRY AND PHOTOSYNTHESIS (IBVF)- NATIONAL
RESEARCH COUNCIL (CSIC), SPAIN), PANAGIOTIS N MOSCHOU
(DEPARTMENT OF PLANT BIOLOGY UPPSALA BIOCENTER SLU,
SWEDEN), PETER V BOZHKOV (DEPARTMENT OF MOLECULAR
SCIENCE UPPSALA BIOCENTER SLU, SWEDEN)

© EMGUBE@GMAIL.COM

Efficientadaptationtostressdependsontheavailability ofenergy
resources. Stressdrivescellstoanenergycrisiswhereuponthey
havetoreduceenergyexpenditureinordertosurvive. Tothisend,
eukaryoticcellscompartmentalizespecificmRNAsandproteinsin
cytoplasmicribonucleoproteincomplexes (mRNP)knownasstress
granules(SGs).InthesestructuresmRNAmoleculesarestored,
degradedorkeptsilentinordertopreventenergyexpenditureon
producinguseless, surplusorevenharmful proteinsunderstress
conditions. Molecularcomposition, structure,andfunctionof SGs

SCIENCE ACROSS BOUNDARIES ABSTRACTS 11

inplantsarelargelyunknown.Recently, wehaverevealed that
Tudorstaphylococcalnuclease (TSN)isessentialfortheintegrity
and function of SGs inArabidopsisthaliana. Yet, TSN is stably
associatedwith SGs,suggestingthatitmayservescaffoldingrole
torecruitother proteins to the mRNP complexes. Therefore we
used TSNasbaitintandemaffinitypurificationof SG-associated
proteins.Localizationofidentified proteinstoSGsinvivohasbeen
furtherverifiedusingacombinationofbiochemicalandliveimaging
techniques. Asaresult, wehaveproducedalistof SG-associated
proteins. Some of these proteins have previously been foundin
animaland/oryeaststress-inducedmRNP complexes, whileothers
appeartobenovelorplant-specificSGcomponents.

PC1.31 ORGANIC ELECTRONICS
TO RECORD AND REGULATE
PLANT PHYSIOLOGY

™ TUESDAY 4 JULY, 2017 ©® 16:00

& MAGNUS BERGGREN (LINKOPING UNIVERSITY, SWEDEN),
ELENI STAVRINIDOU (LINKOPING UNIVERSITY, SWEDEN),
DANIEL SIMON (LINKOPING UNIVERSITY, SWEDEN), ROGER
GABRIELSSON (LINKGPING UNIVERSITY, SWEDEN), DAVID
POXSON (LINKOPING UNIVERSITY, SWEDEN), XAVIER
CRISPIN (LINKGPING UNIVERSITY, SWEDEN), ELIOT GOMEZ
(LINKOPING UNIVERSITY, SWEDEN), OVE NILSSON (SWEDISH
UNIVERSITY OF AGRICULTURAL SCIENCES, SWEDEN), MICHAEL
KARADY (SWEDISH UNIVERSITY OF AGRICULTURAL SCIENCES,
SWEDEN), AZIZ ALKATTAN (LINKOPING UNIVERSITY,
SWEDEN), ANNA GUSTAFSSON (UMEA UNIVERSITY, SWEDEN),
SIAMSA DOYLE (SWEDISH UNIVERSITY OF AGRICULTURAL
SCIENCES, SWEDEN), STEPHANIE ROBERT (SWEDISH
UNIVERSITY OF AGRICULTURAL SCIENCES, SWEDEN), KARIN
LJUNG (SWEDISH UNIVERSITY OF AGRICULTURAL SCIENCES,
SWEDEN), MARKUS GREBE (UMEA UNIVERSITY, SWEDEN)

@©@ MAGNUS.BERGGREN@LIU.SE

Organicelectronicmaterialsanddevicescanprocessandtransport
both chemical and electronic signals. This provides us with a
technologyplatformthatcantranslatesignalsinbetweenbiology,
suchasplants,andelectronics. Withsensorsanddeliverydevices,
basedonorganicelectronics,weaimatdevelopingatechnologyto
recordandregulatethephysiologyofplantsinahighlyaccurate
andfeedbackmanner.Organicelectronicdevisesandsystemshave
beenmanufacturedwithinorappliedtoplantsystems. Withinvivo-
manufacturingprotocols,bothanalogueanddigitalcircuitshave
beenestablishedinthestemsandleavesoflivingplants. Further,
an organic electronic ion pump, which converts an electronic
addressingsignalintothedelivery of phytohoromones,hasbeen
appliedtoregulatethegrowthspeedoftheroothairsof Arabidopsis
thalianaseedlings. Withthisnoveltechnology, weexploreorganic
electronicsassensor-actuatorsystemsandasenergyconverting
technologyinplants.
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PC1.32 MODULATING AUXIN
GRADIENTS IN ARABIDOPSIS
WITH ORGANIC ELECTRONICS

™ TUESDAY 4 JULY, 2017 ©® 16:30
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PC1.33 MULTICHANNEL AFM
CHARACTERIZATION OF PLANT CELL
WALLS AT THE NANOSCALE

™ TUESDAY 4 JULY, 2017 ©® 16:45

& MICHAL KARADY (UMEA PLANT SCIENCE CENTRE (UPSC)
DEPARTMENT OF FOREST GENETICS AND PLANT PHYSIOLOGY
SLU, SWEDEN), DAVID J POXSON (LABORATORY OF ORGANIC
ELECTRONICS DEPARTMENT OF SCIENCE AND TECHNOLOGY
LINKOPING UNIVERSITY, SWEDEN), ROGER GABRIELSSON
(LABORATORY OF ORGANIC ELECTRONICS DEPARTMENT
OF SCIENCE AND TECHNOLOGY LINKOPING UNIVERSITY,
SWEDEN), AZIZ Y ALKATTAN (DEPARTMENT OF PHYSICS
CHEMISTRY AND BIOLOGY LINKOPING UNIVERSITY, SWEDEN),
ANNA GUSTAVSSON (UMEA PLANT SCIENCE CENTRE (UPSC)
DEPARTMENT OF PLANT PHYSIOLOGY UMEA UNIVERSITY,
SWEDEN), SIAMSA M DOYLE (UMEA PLANT SCIENCE CENTRE
(UPSC) DEPARTMENT OF FOREST GENETICS AND PLANT
PHYSIOLOGY SLU, SWEDEN), STEPHANIE ROBERT (UMEA PLANT
SCIENCE CENTRE (UPSC) DEPARTMENT OF FOREST GENETICS
AND PLANT PHYSIOLOGY SLU, SWEDEN), KARIN LJUNG (UMEA
PLANT SCIENCE CENTRE (UPSC) DEPARTMENT OF FOREST
GENETICS AND PLANT PHYSIOLOGY SLU, SWEDEN), MARKUS
GREBE (INSTITUTE OF BIOCHEMISTRY AND BIOLOGY PLANT
PHYSIOLOGY UNIVERSITY OF POTSDAM, GERMANY), DANIEL T
SIMON (LABORATORY OF ORGANIC ELECTRONICS DEPARTMENT
OF SCIENCE AND TECHNOLOGY LINKOPING UNIVERSITY,
SWEDEN), MAGNUS BERGGREN (LABORATORY OF ORGANIC
ELECTRONICS DEPARTMENT OF SCIENCE AND TECHNOLOGY
LINKOPING UNIVERSITY, SWEDEN)

@ MICHAL.KARADYeSLU.SE

The organic electronic ion pump (OEIP) provides flow-free and
accuratedelivery of small organic andinorganic compounds at
highspatiotemporalresolution. Todate, the application of OEIPs
has been limited to the delivery of non-aromatic or inorganic
moleculestomammaliansystems, particularly forneuroscience
applications. Here, we demonstrate the use of an OEIP for plant
hormoneauxininvivodeliverytotheroottissuesof Arabidopsis
thalianaseedlings. Thisdeliverywasmonitoredinrealtimethrough
dynamicfluorescentauxin-responsereportersandinducedspecific
modulationofplantphysiology.Electronicallyregulatedtransportof
aromaticstructuressuchasauxininanorganicelectronicdevicewas
achievedbysynthesisofapreviouslyunidentified classof dendritic
polyelectrolyte. Ourresultsprovideastartingpointfortechnologies
enablingdirect,rapidanddynamicelectronic-basedinteraction
withthebiochemicalregulationsystemsofplants.

& KIRSTIN CASDORFF (ETH ZURICH EMPA DUBENDORF,
SWITZERLAND), TOBIAS KEPLINGER (ETH ZURICH EMPA
DUBENDORF, SWITZERLAND), INGO BURGERT (ETH ZURICH
EMPA DUBENDORF, SWITZERLAND)

© KCASDORFF@ETHZ.CH

The macroscopic properties of the hierarchical material wood
originatefromthenanoscalestructureanditschemical components.
Revealingstructure-propertyrelationshipsofwoodbeyond SEM,
TEMornanoindentationrequirestheapplicationof multichannel
characterization at the nanometer scale. By using Atomic Force
Microcopy (AFM)itispossibletopushthelimitofresolutiondownto
thecellwalllevelintermsofimagingthetopography. Furthermore,
applyingamappingapproachwithforce-distancecurvesinevery
pixel,likein QuantitativeImagingmode, allowsforamechanical
characterizationintermsof Young’sModulus,adhesion,andwork of
adhesion. Wehavedevelopedaprotocolfor AFMtocharacterizethe
cellwallmechanicallyonthenanometerlevel, withoutembedding
thesamples. Thereby,itispossibletodistinguishbetweenstructural
featuresofthecellwalllayers(compoundmiddlelamella,S;,S, and
Ss)of sprucewoodonthebasisoftheir Young’sModuli. Additionally,
achangeincellulosemicrofibrilangleinthetransitionzone, S;,,could
beproven,bydeterminingthestiffnessgradient. Furthermore,itwas
shownthatwhentiltingtheorientationofthesampleinthetransverse
planefrom0°to30°thevisualizationoftheS,changesfromanetwork
toconcentricparallellamellas. Thegainedbasicknowledgeiscrucial
forourunderstandingofwoodpropertiesandtheirimprovementina
controlledanddesiredfashion.

PC1.10 PROBING THE EDGE PROTEOME:
INVESTIGATING THE MECHANISM OF
RAB-A5C ACTION IN ARABIDOPSIS

™ TUESDAY 4 JULY, 2017 POSTER SESSION

& LIAMELLIOTT (UNIVERSITY OF OXFORD, UNITED KINGDOM),
MONIKA KALDE (UNIVERSITY OF OXFORD, UNITED KINGDOM),
IAN MOORE (UNIVERSITY OF OXFORD, UNITED KINGDOM)

©@ LIAM.ELLIOTT@PLANTS.0X.AC.UK

Rab GTPases are regulators of membrane identity and vesicle
traffickingineukaryotes.InArabidopsis, plant-specificRAB-A5c
localisestoadiscretepopulationofvesiclesatthegeometricedges
of cellsindevelopingorganprimordia.Ithaspreviouslybeenshown
thatproperfunctionof RAB-A5cisessentialforanisotropiccell
growthinthesetissues(Kirchhelleetal.,2016).Evidencesuggests
that this cell edge compartment lies on an exocytic pathway
however,themechanismbywhichRAB-A5cactsoncellgrowthfrom
thispositionremainsunknownandnocargoeshavebeenidentified.
Wehave taken a proteomics-based approach toinvestigate the
functionof RAB-AS5catthecelledgesofdevelopingprimordiain
Arabidopsis. A quantitative co-immunoprecipitation protocol
usingYFP:RAB-A5cgeneratedarankedlistofspecificcandidate
interactorsof RAB-A5c.Fromthis,20candidateinteractorshave
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beenselectedformolecularcharacterisation. Thishasbegunwith
analysisofthesub-cellularlocalisation of candidatestotestfor
co-localisationwithRAB-A5catcelledges. Herewe will present
evidencethatanuncharacterised LRR-containingproteinisan
interactorof RAB-AS5c.Furtherworkwillinvestigatetheeffect
of dominant-negative RAB-A5c on thelocalisation of this LRR
protein. The impact of loss-of-function insertional mutants of
thisuncharacterised proteinonRAB-A5clocalisation willalso
beassessed. Through this approach, molecularinsights will be
gainedintothefunctionoftheessentialplant GTPaseRAB-A5c,
andedge-directedvesicletrafficking,inanisotropiccellgrowth
andmorphogenesis.

PC1.11 RECEPTOR-LIKE CYTOPLASMIC
KINASE PERSEUS IS AN IMPORTANT
REGULATOR OF TIP GROWTH IN
ARABIDOPSIS THALIANA

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ DARIA MBALCEROWICZ (UNIVERSITY OF ANTWERP, BELGIUM),
SEBASTJEN SCHOENAERS (UNIVERSITY OF ANTWERP,
BELGIUM), GORDON BREEN (UNIVERSITY OF BRISTOL,
UNITED KINGDOM), FLORIS VAN EYGEN (UNIVERSITY OF
ANTWERP, BELGIUM), THANAA DOUBBO (UNIVERSITY OF
ANTWERP, BELGIUM), KRISTINE HILL (UNIVERSITY OF
TUBINGEN, GERMANY), TARA HOLMAN (UNIVERSITY OF
NOTTINGHAM, UNITED KINGDOM), JAESUNG OH (NATIONAL
FUSION RESEARCH INSTITUTE, KOREA (SOUTH)), RANJAN
SWARUP (UNIVERSITY OF NOTTINGHAM, UNITED KINGDOM),
MICHAEL WILSON (UNIVERSITY OF LEEDS, UNITED KINGDOM),
MARIOS N MARKAKIS (UNIVERSITY OF ANTWERP, BELGIUM),
IVE DE SMET (VIB-UGENT CENTER FOR PLANT SYSTEMS
BIOLOGY, BELGIUM), LAM DAI WU (VIB-UGENT CENTER FOR
PLANT SYSTEMS BIOLOGY, BELGIUM), MALCOLM J BENNETT
(UNIVERSITY OF NOTTINGHAM, UNITED KINGDOM), CLAIRE
GRIERSON (UNIVERSITY OF BRISTOL, UNITED KINGDOM),
KRIS VISSENBERG (UNIVERSITY OF ANTWERP, BELGIUM)

@ DARIA.BALCEROWICZ@UANTWERPEN.BE

Wedescribeidentificationand characterizationofanArabidopsis
thalianaclass VIIreceptor-likecytoplasmicproteinkinase (RLCK)
which we named PERSEUS. Its role in plant development was
investigatedusinggenetic,molecularandcellbiologicalapproaches.
Promoter-reporter studies showed that PERSEUSis exclusively
expressedinroothairs and pollen (tubes), both tip growing cell
types. Perseus mutantsrevealed a 34% reduction in root hair
length,a30%reductioninRHgrowthvelocity and aberrant root
hair morphologies. Moreover, perseuspollenexhibited80%reduced
germination and 27% shorter pollen tubes in vitro, although no
alterationswereseeninfertilizationefficiency. PERSEUS expression
can be induced by auxin and depends at least on the presence
of auxin response factors ARF7 and ARF19, both transcription
factors. Chromatin immuno-precipitation followed by gene-
specificqPCRshowedthat ARF19bindsdirectlytothepromoter
region of PERSEUS in vivo. Functional GFP-PER localized to the
cytoplasm,nucleusand/orERin Arabidopsisseedlings. Perseus
RHcellwallsseemnotaffected (FT-IR),yetchangesaredetectedin
theresponsivenesstoalterationsinthepHofthe growthmedium
andsupplementationwithfusicoccinand DCCD (whichbothalter
H*-ATPaseactivity).(Phospho) proteomeanalysisshowedthat
PERSEUSfunctioncouldberelatedtowaterstressregulation. Hence,
perseusroot tips exhibit a 7-fold decrease in phosphorylation of

SCIENCE ACROSS BOUNDARIES ABSTRACTS 13

theGTL1transcriptionfactoratserine17,andthe RESPONSETO
DESSICATIONZ2atserine22.Inaddition, perseusrootsshowa 14-fold
decreaseincalreticulin lbabundance. Theseproteinshavebeen
relatedtowaterstressmanagementin Arabidopsis.

PC1.12 PECTIN MODIFICATION AND
PROMOTIONOF ROOT ELONGATION BY
ALUMINUM IN CAMELLIA SINENSIS
L.SEEDLINGS

™ TUESDAY 4 JULY, 2017 POSTER SESSION

& MASOUMEH SAFARI (TARBIAT MODARES UNIVERSITY, IRAN),
FAEZEH GHANATI (TARBIAT MODARES UNIVERSITY, IRAN)

@ M.SAFARY@MODARES.AC.IR

Aluminum (Al) toxicity is a major limiting factor for crop
productivityinacidicsoils. Alboundtothecellwall of sensitive
plants and negatively affects wall structure and function by
increasingitsrigidity and reducing its expansibility. Different
from most of terrestrial plants, the growth of tea (camellia
sinensisL.)plantisstimulatedby Al.Inthisstudytheeffectsof Al
onrootelongation, mechanicalextensibility ofthecellwall,and
modificationof pectinfractionswereexamined. Tendayold tea
seedlings were treated with or without400pM Alinamodified
Hoaglandsolution,for8days.Mechanicalchangesinelongation
zoneofrootapexweremonitored by freeze-thawingmethod. Cell
wallpectinswerelocalized viaimmunofluorescence of monoclonal
antibodiesJIM5and]IM?7.Uronicacidcontentandtheactivityof PME
weremeasuredaswell. ExposuretoAlsignificantlypromotedroot
cellsextensibilityandincreasedcellelongation ofteaseedlings.
Immunofluorescence studies revealed bright fluorescence of
antibodyJIM7inAl-treatedrootapicesdemonstratinghigh-methyl-
esterpectins, whereasthefluorescenceintensity of JIM5washigh
incontrolseedlings. Altreatment significantly decreased PME
activitybutincreasedtheratiooftotalsugarstouronicacids. The
resultsuggestthatstructuralmodificationsofpectininelongation
zoneoftearootspreventinsertionandaccumulationof Alandits
inhibitoryrole. Howeverthemechanismbywhichelongationis
triggeredisyettobeclarified.
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PC1.13 MAGIC ARABIDOPSIS AND
SEARCH FOR GENETIC REGULATION OF
STOMATAL RESPONSES TO RISING CO,

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@& HANNAH SEWELL (UNIVERSITY OF SHEFFIELD, UNITED
KINGDOM), DAVID BEERLING (UNIVERSITY OF SHEFFIELD,
UNITED KINGDOM), PAULA KOVER (UNIVERSITY OF BATH,
UNITED KINGDOM), JULIE GRAY (UNIVERSITY OF SHEFFIELD,
UNITED KINGDOM), STUART CASSON (UNIVERSITY OF
SHEFFIELD, UNITED KINGDOM)

©@ HEGSEWELL1@SHEFFIELD.AC.UK

Risingatmospheric CO,hasbeenshowntoinfluence development
of stomataof manyplantspecies,leadinginmanycasestolower
stomataldensities(SD)inelevated CO,. Thisreductioninstomata
canbeanadvantagetotheplant,throughareductioninwaterloss
andincreasedwateruseefficiency,orahindrance,asareductionin
waterlosscanleadtoelevatedleaftemperaturesandheatstress.

Despite this response to CO, being well known, relatively
little is known about the genes involved in the changes that
lead to altered SD in elevated CO,.To fill more of the gaps,
Multiparent Advanced Generational Inter-Cross (MAGIC)
Arabidopsis,aseriesofrecombinantinbredlines,arebeingused
inthisprojecttoattempttoidentify Quantitative TraitLoci(QTL).

A QTLanalysishasbeenrunonover400 of the MAGIClines,
highlightingregionsofthe genomecontrollingstomataldensity
indifferent CO,concentrations. Workis currentlybeingcarried out
toidentifythegenecontrollingthetraitineachregionandhowthey
effectthisdevelopmental pathway.

PC1.27 THE ROLE OF HYDROGEN
PEROXIDE IN ELONGATION DYNAMICS
OF THE FIRST INTERNODE OF DEEP-
SOWN WHEAT, TRITICUM AESTIVUM TIR

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@& ASKIMH SEKMEN (EGE UNIVERSITY FACULTY OF SCEINCE,
TURKEY), TOLGA YALCINKAYA (EGE UNIVERSITY, TURKEY),
AZIME GOKCE (EGE UNIVERSITY, TURKEY), YIGIT AKYOL
(EGE UNIVERSITY, TURKEY), ISMAIL TURKAN
(EGE UNIVERSITY, TURKEY)

@ HEDIYE.SEKMEN@EGE.EDU.TR

Deepsowingtoleranceistheoneofthemostefficientwaytoavoid
drought,whichcanbedescribedastheability oftheelevationof
theshootapicalmeristemabovethesoilsurfacebyelongationof
mesocotylorfirstinternode. Intheliterature, thereareonlyafew
reportsconcerningthefirstinternodeelongation. Moreover, there
isnostudythatcoversthepotentialrolesofreactive oxygenspecies
(ROS), especiallyH,0,,infirstinternode elongationunder deep
seedingconditions.Forthisaim,inthepresentstudy, H,0,level,
theactivitiesof NADPH oxidase, superoxidedismutase (SOD), cell
wallperoxidase (CWPOX),POXandascorbateperoxidase (APX)
andtheexpressionsofcellwallloosening-related genes(Glucanase
Eland TaEXPB23)weremeasuredinthefirstinternodeof10d-old
Tirseedlingswhichweregrowninshallow (2cm)anddeepsowing
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(10cm)conditions. Thelengthofthefirstinternodewasincreased
intheH,0,-treatedwheatseedlingsatthedepthof10cm. Asseenby
quantativeRT-PCR,H,0,up-regulatedcellwallloosening-related
genes(GlucanaseEland TaEXPB23)inthefirstinternode of “Tir”
underdeepsowingcondition (10cm).Increased NOX (up-regulated
RBOHDandRBOHF)and CWPOX,unchanged APXand SODinduced
thewalllooseningreactionbymeansofincreasedaccumulation
ofH,0,atadepthof10cm. Toourknowledge, thisisthefirststudy
thatH,0,could causefirstinternodeelongationbybothexpansin/
glucanase-and OH-mediated cellwallloosening, thereby promoting
thedeep-sowingtolerance of “Tir” wheatcultivar.

PC1.28 STRESS ACTIVATED KINASES
IN THE REGULATION OF LIGHT INDUCED
CHLOROPLAST MOVEMENTS

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ OLGA SZTATELMAN (INSTITUTE OF BIOCHEMISTRY AND
BIOPHYSICS POLISH ACADEMY OF SCIENCES, POLAND), EWA
SITKIEWICZ (INSTITUTE OF BIOCHEMISTRY AND BIOPHYSICS
POLISH ACADEMY OF SCIENCES, POLAND), MICHAL DADLEZ
(INSTITUTE OF BIOCHEMISTRY AND BIOPHYSICS POLISH
ACADEMY OF SCIENCES, POLAND), GRAZYNA DOBROWOLSKA
(INSTITUTE OF BIOCHEMISTRY AND BIOPHYSICS POLISH
ACADEMY OF SCIENCES, POLAND)

©@ OLGA.SZTATELMAN@IBB.WAW.PL

Lightinducedchloroplastmovementsareamechanismtooptimize
lightutilizationbyplants. Chloroplastsinweaklightgatheratthe
cellwallsperpendiculartolightdirectioninordertomaximizelight
absorption.Instronglighttheymovetothecellwallsparalleltolight
direction to avoid stress caused by excess light. Several proteins
involvedinthemovementshavebeenidentifiedtodate. Oneofthe
potential regulators of those proteins are SNF1-related kinases
2(SnRK2s). SnRK2s are plant specific protein kinasesregulating
responsestoadverseenvironmentalconditions,suchassaltordrought.
Theyarerapidlyactivateduponstressandphosphorylatedownstream
targets leading to plant acclimation. Phosphoproteomic studies
identifiedanumberofpotentialtargetsofthesekinases,including
proteinsinvolvedinlightinduced chloroplastmovement.Inorderto
assessthelinkbetweensaltstressandchloroplastmovements,we
examinedthephosphorylationofsomeofknownproteinsinvolvedin
themovementsby SnRK2s. Alltestedproteinswerephosphorylated
byseveralSnRK2kinasesinvitro.Phosphorylationsitesweremapped
usingmassspectrometryandconfirmedbydirectedmutagenesis
approach. Thesiteswerecomparedwithavailablephosphoproteomic
data.TheBimolecularFluorescence Complementationassay showed
thatselectedproteinsinteractwithkinasesinplantaindicatingthat
indeedtheycouldbebonafideSnRK2s’ substrates. Treatingleaves
with NaCl lead to decrease in chloroplast movements capacity.
We propose that SnRK2s may act as negative regulators of light
induced chloroplast movements, leading to the inhibition of this
responseduringsaltstress.
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PC1.29 THE OPTIMIZATION OF
ANTIBODY EXPRESSION IN TOBACCO
BY-2 CELLS USING TRANSIENT ASSAY

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ ZUZANA POBORILOVA (INSTITUTE OF EXPERIMENTAL BOTANY
AS CR, CZECH REPUBLIC), HELENA PLCHOVA (INSTITUTE
OF EXPERIMENTAL BOTANY AS CR, CZECH REPUBLIC),
NOEMI CEROVSKA (INSTITUTE OF EXPERIMENTAL BOTANY
AS CR, CZECH REPUBLIC), JAKUB DUSEK (INSTITUTE OF
EXPERIMENTAL BOTANY AS CR, CZECH REPUBLIC), TOMAS
MORAVEC (INSTITUTE OF EXPERIMENTAL BOTANY AS CR,
CZECH REPUBLIC)

@ POBORILOVAGUEB.CAS.CZ

Overthelastdecades, plant-produced antibodieshavereceived
considerableinterest. Todayincreasingattentionispaidtoplant
cellsuspensionculturesasanalternativebioproductionplatform.
Usingtheapproachesofsyntheticbiologyand combinatorialcloning
itisrelatively simple to assemble alarge numbers of multigene
expressionconstructsincludingmultiplex CRISPR/Cas9constructs;
howeverit might be very difficult to quantitatively asses their
functionality. Onepossibility toovercometheseobstaclesandtest
uptohundredsof gene constructsinarelatively shorttimeisto
combinetheadvantagesoftransientexpressionassayswiththoseof
plantcellsuspensioncultures. Herewepresentdataonoptimization
of antibody production in tobacco BY-2 cells employing co-
expressionoftwogenesusingbothreplicatinggeminiviral vectors
(pRIC derivatives) and non-replicating CPMV based vectors
(pEAQderivatives).

PC1.30 ROLE FOR PHOSPHOLIPASE
D (PLD) IN THE ER-STRESS RESPONSE
IN ARABIDOPSIS

™ TUESDAY 4 JULY, 2017 POSTER SESSION

& RENGIN 0ZGUR UZILDAY (EGE UNIVERSITY, TURKEY), BARIS
UZILDAY (EGE UNIVERSITY, TURKEY), ASKIMH. SEKMEN
(EGE UNIVERSITY, TURKEY), TEUN MUNNIK (UNIVERSITY
OF AMSTERDAM, NETHERLANDS), ISMAIL TURKAN (EGE
UNIVERSITY, TURKEY)

@ RENGINOZGUR@GMAIL.COM

Accumulationofunfoldedproteinscausedbyinefficientchaperone
activity in ‘Endoplasmic Reticulum (ER)’ is called ‘ER Stress’
and this triggers ‘Unfolded Protein Response (UPR)’, which
increases protein folding capacity. Besides proteins, lipids are
alsosynthesizedattheER.Inanimals, thelipid, phosphatidicacid
(PA)actsasasignallingmoleculeintheER.Inplants,PAisalipid
secondmessengertoo,butitsrolein UPRiscompletelyunknown.
Phospholipase D (PLD) is one of major enzymes producing PA,
hydrolyzing structural phospholipids into PA and choline.

TounderstandtherelationshipbetweenPLD and ER stressin
plants, we used both chemical inhibitor of PLD (1-butanol) and
different genotypes deficient in PLD genes (pldal,plda2, plda3,
pldd and pldal/a3/3) of Arabidopsis thaliana. The effects of ER
stress (tunicamycin induced) on pld mutants were evaluated
by phenotyping their root growth. Moreover, the response
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to ER stress of these mutant were determined by measuring
the transcript abundance of ER stress-related genes using
Q-PCRincl. bZIP28, IRE1A, BiP3, CNX, HRD1, DER1, and UBC32.

WhenPLDactivitywasinhibited with 1-butanolexpressions
ofgenesrelatedtoUPRweredecreasedindicatingarole for PA for
inductionof UPR. Amongthetwelve PLD genes Arabidopsishas,
weobtainedgeneticevidencethatPLDa2islikelyinvolvedinthe
ER-stressresponse,aspldaZmutantseedlingsexhibitedreduced
rootgrowthwhengrownonagarplatescontainingTM.Inthisstudy
wedemonstratethatPLDsignalingisakeyfactorforERstressin
plantsforthefirsttime.

PC1.34 ELECTROPHORETIC PROFILE
AND HERITABILITY OF PEROXIDASIC
ACTIVITIES IN THE TOLERANCE

OF THEOBROMA CACAQA GAINST
PHYTOPHTHORA MEGAKARYA,

THE MOST AGRESSIVE AGENT

OF BLACK POD DISEASE

™ TUESDAY 4 JULY, 2017 POSTER SESSION

& CLAUDE SIMO (DEPARTMENT OF PLANT BIOLOGY FACULTY OF
SCIENCE P.0. BOX 24 157 DOUALA CAMEROON, CAMEROON),
FRANCOIS P DJOCGOUE (DEPARTMENT OF PLANT BIOLOGY
FACULTY OF SCIENCE P.0. BOX 812 YAOUNDE, CAMEROON),
EMILE MINYAKA (DEPARTMENT OF BIOCHEMISTRY FACULTY OF
SCIENCES P.0. BOX 24157 DOUALA, CAMEROON), DENIS N
OMOKOLO (LABORATORY OF PLANT PHYSIOLOGY DEPARTMENT
OF BIOLOGICAL SCIENCES HIGHER TEACHER’S TRAINING
COLLEGE, CAMEROON)

© SIMOCLAUDE@UNIV-DOUALA.COM

Black pod disease caused by Phytophthora megakaryaisis the
mainlimitingfactorintheproductionofcocoa.Plantsexposedto
bioticstressesexhibitchangesintheirphysiologyandmetabolism.
Thestudyfocusedontheheritabilityandactivity of peroxidases
(POX)intwohybridpopulationsF13(?SNK13 x4 T79/467)and
F79(9T79/467 x SSNK13). Theresultsshowthatmoretolerantand
moreproductivehybridgenotypes(F1307,F1314,F7902,F7928)and
moretolerantgenotypes(F1315,F1313,F7926,F7907)relativetothe
bestparentinthesoluble(S)andboundfractions(L)recordedalarge
amountofPOXactivitywithsmallareasofnecroticlesionincontrast
tolesstolerantandproductive genotypes(F1324,F1308,F7915
andF7919)whichaccumulatedasmallamountofPOXactivityin
largeareasofnecroticlesion. Anegativeandsignificant correlation
(P<0.01)wasobservedbetweenthedevelopmentofnecrosisand
peroxidaseactivities. Theprofileof peroxidaseisoforms(S)ofthe
mesocarpofinfectedpodsrevealedtheexistenceofaspecificform
(A2)afterinfectionintolerantgenotypes. Thisisoformislinked
totolerance. Theheritability values of POX activity obtainedin
fractions(S)inF13family (?SNK13x3T79/467)andF79family
(RT79/467 x ISNK13) are relatively high (0.69 and 0.64). The
existingisoform (A2)inhybridtolerant genotypescouldleadin
thecreationof moreproductiveandtolerant varietiesmakingit
availabletofarmers.
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PC1.35 THE ECONOMICS OF
STOMATAL DEVELOPMENT

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ RACHEL C DENLEY BOWERS (UNIVERSITY OF SHEFFIELD,
UNITED KINGDOM), STUART A CASSON (UNIVERSITY OF
SHEFFIELD, UNITED KINGDOM), NICHOLAS A M MONK
(UNIVERSITY OF SHEFFIELD, UNITED KINGDOM)

@ RCDENLEY-BOWERS1@SHEFFIELD.AC.UK

The number of stomata on a leaf can be measured in two
ways: stomatal density (SD), which is the number of
stomata in a given area; and stomatal index (SI), which is
the number of stomata as a percentage of the total cell count.

Sometimes, two plants may have the same SD and
different SIs. This suggests that the SD can be maintained
by increasing either cell division or expansion.

Why would the plant choose one method over another?
Which of these methods of maintaining stomatal density is
mostefficient?

PC1.36 AN EMS-MUTAGENESIS SCREEN
TO IDENTIFY MOLECULAR COMPONENTS
OF BRASSINOSTEROID SIGNALING
PATHWAY AT THE LEVEL OF GSK3

LIKE KINASES

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ ANAXI HOUBAERT (VIB-UGENT CENTER FOR PLANT SYSTEMS
BIOLOGY, BELGIUM), QING LU (VIB-UGENT CENTER FOR
PLANT SYSTEMS BIOLOGY, BELGIUM), RENE BENJAMINS
(PLANT DEVELOPMENTAL BIOLOGY WAGENINGEN UNIVERSITY
RESEARCH, NETHERLANDS), EUGENIA RUSSINOVA (VIB-UGENT
CENTER FOR PLANT SYSTEMS BIOLOGY, BELGIUM)

@ ANHOU@PSB.UGENT.BE

Brassinosteroids (BRs) are a class of steroid hormones that are
ubiquitously distributed throughout the plant kingdom. BR
deficiency causes pleotropic phenotypes including dwarfism,
malesterility,delayed flowering,reducedapicaldominance, and
alight-grownmorphologywhengrownindark.BRshaveabroad
spectrumofactivitiesthathaveapositiveeffectonthequantity
andquality of cropsandtheyincrease plantresistancetostress
andpathogens.The GSK3-typekinase BIN2actsasakeynegative
regulatorof BRsignaling. Besides BR signaling, BIN2 alsoplays
diverserolesinalotofphysiologicalanddevelopmental processes
suchasstomatal development, toleranceforabioticstress, ABA
signaling, auxin signaling, root hair development and xylem
differentiation.Consideringthatplantscontaindivergent GSK3
likekinases,itisimportanttoidentifymoresubstratestoallowusto
betterunderstandhowplantscoordinate complicated physiological
processesinresponsetodiverseenvironmentalstimuli.Inachemical
geneticsscreenforcompoundsthatcauseconstitutiveBRresponses
in Arabidopsis, a smallmolecule thatactivates BR signalingby
inhibiting GSK3likekinasesnamedbikinin wasidentified. The
scientificaimoftheproposedresearchistoidentitydownstream
effectorsof GSK3likekinasesthroughforwardgeneticsapproach.
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Sofar,5putativemutantshavebeenconfirmedassuppressorsofthe
bikinin-induced phenotypes. Thosemutants werebackcrossedto
thenonmutagenizedparentallineandarecurrentlyinthepipeline
fordeepsequencingandtargetgeneidentification.

PC1.37 SUB-CELLULAR RESPONSES
OF THE WHEAT IMMUNE SYSTEM TO
PATHOGENIC FUNGI

™ TUESDAY 4 JULY, 2017 POSTER SESSION

& FRANCESCO VALENTE (DEPARTMENT OF BIOSCIENCES,
UNIVERSITY OF EXETER, UNITED KINGDOM), CECILIA
RODRIGUES (DEPARTMENT OF BIOSCIENCES, UNIVERSITY
OF EXETER, UNITED KINGDOM), EMMA WALLINGTON
(NIAB CAMBRIDGE, UNITED KINGDOM), GRAHAM THOMAS
(DEPARTMENT OF BIOSCIENCES, UNIVERSITY OF EXETER,
UNITED KINGDOM), JEREMY METZ (DEPARTMENT OF
BIOSCIENCES, UNIVERSITY OF EXETER, UNITED KINGDOM),
ANDREW GREENLAND (NIAB CAMBRIDGE, UNITED KINGDOM),
PATRICK J HUSSEY (SCHOOL OF BIOSCIENCES, DURHAM
UNIVERSITY, UNITED KINGDOM), MICHAEL J DEEKS
(DEPARTMENT OF BIOSCIENCES, UNIVERSITY OF EXETER,
UNITED KINGDOM)

©@ FV220@EXETER.AC.UK

The Ascomycete Zymoseptoriatriticiisahemibiotrophicfungus
which is the main causal agent of wheat Septoria tritici blotch
(STB).Capableofcausingupto40%yieldloss, thisisoneof themost
devastatingfoliardiseasesof wheatworldwide. Detailedmolecular
understanding of the wheatimmuneresponsetowardsZ. tritici
couldleadtosignificant cropimprovement for food production.
Foliar infection begins with fungal penetration of the host
tissuesviahoststomatal cavitieswithin12hourspostinoculation,
followedbyanendophyticphasethatleadstochlorosisthroughout
theleafsurfaceandanecrotrophicphaseduringwhichsymptom
developmentoccurs. Nonetheless, weareinterestedinanalysing
theearlymechanismofhyphalrecognitioninwheatinresponse
tostimulicausedbythispathogenicfungus.Hence,wearetesting
thehypothesisthatthewheatimmuneresponseisplayingacrucial
roleduringthebiotrophicphaseintheearlypostinoculationstage
bothincompatibleandincompatiblehost-microbeinteractions.
Inordertotestourscientifichypothesis, wearecurrentlyassessing
thecompatibility of threetransformable Zymoseptoriatriticistrains
(IP0O323,K4979N2X1and K6588N2X2) withfourdifferentwheat
cultivarscommonlyutilisedforwheattransformation (Cadenza,
Fielder,BobwhiteandNB1). Weareusinglive-cellimagingprobesin
thesecultivarstoquantify changesinplantsubcellulararchitecture
3to5dayspostfungalinoculation.
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PC1.38 ASCORBATE BIOSYNTHESIS
AND ITS REGULATION BY VTC2 IN
THE GREEN ALGA CHLAMYDOMONAS
REINHARDTII

™ TUESDAY 4 JULY, 2017 POSTER SESSION
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PC1.39 DEFINING THE EXPRESSION
DOMAINS OF THE ARABIDOPSIS
GLUTAREDOXIN GENES AtGRXSS,
AtGRXS6, AND AtGRXS8

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ ANDRE VIDAL-MEIRELES (BIOLOGICAL RESEARCH CENTRE
OF THE HUNGARIAN ACADEMY OF SCIENCES, HUNGARY),
JULIANE NEUPERT (MAX-PLANCK-INSTITUT FUR MOLEKULARE
PFLANZENPHYSIOLOGIE, GERMANY), LAURA ZSIGMOND
(BIOLOGICAL RESEARCH CENTRE OF THE HUNGARIAN ACADEMY
OF SCIENCES, HUNGARY), LAISE ROSADO-SOUZA (MAX-
PLANCK-INSTITUT FUR MOLEKULARE PFLANZENPHYSIOLOGIE,
GERMANY), LASZLO KOVACS (BIOLOGICAL RESEARCH CENTRE
OF THE HUNGARIAN ACADEMY OF SCIENCES, HUNGARY),
VALERIA NAGY (BIOLOGICAL RESEARCH CENTRE OF THE
HUNGARIAN ACADEMY OF SCIENCES, HUNGARY), ANIKO
GALAMBOS (BIOLOGICAL RESEARCH CENTRE OF THE HUNGARIAN
ACADEMY OF SCIENCES, HUNGARY), ALISDAIR R FERNIE (MAX-
PLANCK-INSTITUT FUR MOLEKULARE PFLANZENPHYSIOLOGIE,
GERMANY), RALPH BOCK (MAX-PLANCK-INSTITUT FUR
MOLEKULARE PFLANZENPHYSIOLOGIE, GERMANY), SZILVIA
Z TOTH (BIOLOGICAL RESEARCH CENTRE OF THE HUNGARIAN
ACADEMY OF SCIENCES, HUNGARY)

@ ANDREMVM@GMAIL.COM

Ascorbate (Asc) plays essential roles in stress resistance,
development, signaling, hormonebiosynthesisandregulation of
geneexpression. Inplants,themainroutefor Ascbiosynthesisisthe
L-galactose (Smirnoff-Wheeler) pathway, butin Chlamydomonas
reinhardtii direct physiological and molecular evidence for the
operation of the Smirnoff-Wheeler pathway was still lacking.
Toelucidate Ascbiosynthesisingreenalgae, wedecidedtogenerate
Asc-deficientChlamydomonastransformants. Asatarget, wehave
chosenthe VTC2gene,encoding GDP-L-galactosephosphorylase,
sincein higher plantsitis knowntobehighlyregulated andits
activityhasastronginfluenceonthe Asccontent; geneexpression
studies on Chlamydomonas suggested the same importance.
Forthegenesilencing, weusedtheartificialmicroRNA (amiRNA)
approachwhichishighlyspecificinChlamydomonasandovercomes
theproblemofself-silencingobserved withthesiRNA approach.
The Asc concentrations on our VTC2-amiRNA lines were
reduced to 10%, showing that GDP-L-galactose phosphorylase
playsapivotalrolein Ascbiosynthesis; the VTC2-amiRNAlines
alsogrowmoreslowly,havelowerchlorophyllcontentand smaller
light-harvestingantenna,andaremoresusceptibletostressthan
thecontrolstrains. Wealsodemonstratethat VTC2expressioncan
berapidlyinducedbyreactiveoxygenspeciesevenintheabsence
of photosynthesisanditlacksnegativefeedbackregulationby Asc
inthephysiological concentrationrange.Incontrasttoplants, we
alsoobservethereisnocircadianregulationof Ascbiosynthesis.
Inconclusion,ourworkdemonstratesthat Ascbiosynthesis
ishighlyregulatedin Chlamydomonasviadistinctmechanisms
describedpreviouslyfromlandplants.

@ MATTHEW A ESCOBAR (CALIFORNIA STATE UNIVERSITY SAN
MARCOS, UNITED STATES), MIGUEL ROSAS (CALIFORNIA STATE
UNIVERSITY SAN MARCOS, UNITED STATES), OSCAR DAVALOS
(CALIFORNIA STATE UNIVERSITY SAN MARCOS, UNITED STATES)

@ MESCOBAR@CSUSM.EDU

Glutaredoxinsaresmallredoxenzymesthatcanreducedisulfide
bondsintargetproteins. Plantshavefarmoreglutaredoxingenes
than other organisms, mostly due to a large group of class I1I
glutaredoxinsthatisexclusivetoKingdomPlantae. Previously, we
functionallyanalyzedaclusteroffiveclassIIIglutaredoxingenes
arrangedinatandemarrayonArabidopsisthalianachromosome
4,demonstratingthatthesegenesareinducedbynitrateandact
asnegativeregulators of primary root growth. The purpose of
thisstudywastocharacterizethespecificcell-andtissue-level
expressiondomainsofthreeoftheseglutaredoxingenes: AtGRXS5,
AtGRXS6,and AtGRXS8.Thepromoterregionsofeachgenewere
cloned upstream of thereporter gene GUSin a plant expression
vector, which was used for plant transformation. Colorimetric
GUSassayswerethenperformedonthetransgenic Arabidopsis
lines expressing AtGRXS5pro::GUS, AtGRXS6pro::GUS, and
AtGRXS8pro::GUS genefusions. Allthree genesshowed similar
expressiondomains, with GUSactivitylocalizedinthe phloem of
rootandshoottissuesthroughoutplantdevelopment. GUS gene
expressionwasnitrate-dependent, demonstratingthatnitrogen
regulation of glutaredoxin gene expressionis controlled at the
transcriptionallevel. Preliminary studies of plants expressing
N-terminal translational fusions between yellow fluorescent
protein(YFP)and AtGRXS5/6/8suggestthattheseglutaredoxinsare
localizedtothenucleusandcytosol. Collectively,bothourfindings
andrecentstudiesbyotherssuggestthatglutaredoxinsmayactas
importantphloem-mobilesignalsinvolvedinplantnitrogensensing
andtheregulationofrootsystemarchitecture.
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PC1.40 CELL CULTURE OF
ACANTHOPHYLLUM GLANDULOSUM L. AS
AN ALTERNATIVE SOURCE OF SAPONIN

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ MITRA JAMSHIDI (SEHAT INDUSTRIAL AND COMMERCIAL
CO, IRAN), FAEZEH GHANATI (TARBIAT MODARES
UNIVERSITY, IRAN)

@ MIT.JAMSHIDI@GMAIL.COM

Saponinsarestructurally-relatedsecondary compounds composed
of steroidortriterpenoid aglycone (sapogenin)linked toone ormore
oligosaccharidemoieties.Becauseoftheirsurfactantandfoaming
properties, saponinsareusedinproduction of shampoos,liquid
detergents, toothpastes. Saponins are also used as emulsifier
andlong-lastingfoamingagentinbeverages. Acanthophyllum
glandulosumL.(Caryophyllaceae)isoneoftheendemicspeciesin
Iran.Theplanthasbeentraditionallyusedasadetergentduetothe
prevalenceofsaponininitsroots. Despitethewideuse,theplanthas
neverbeencultivated, neitherit’svariouspropertiese.g.,seasonal
variationsofgrowthhavebeenstudied.Planttissueculturehas
potentialtoproducebioactivecompoundswiththegreatadvantage
of sustainability of culture.Inthepresentstudysaponincontents
ofarapidgrowingcelllineof AcanthophyllumglandulosumL.were
comparedwiththeintactplant. Cultureswereestablishedfromthe
seedsinamodifiedLSmedium.Saponinswereextractedwithdiethyl
etherandn-butanolandwereassessedspectrophotometricallyusing
anisaldehyde-ethylacetateandvanillin-sulfuricmethodforsteroid
andtriterpenoidsaponins,respectively. Thecontentofsaponinsin
calliwasevaluatedas3.25mggDW,whichwasnoticeablevs.ofthe
intactroots,0.4mggDW.Theresultsclearlyintroducethecallusof
AcanthophyllumglandulosumL.asanappropriatenaturalsource
forsaponins.Itisalsonoteworthythatsaponinscanbeeasilyand
efficientlyextractedfromthissource.

PC1.41 CRUCIAL ROLE OF FRUCTAN
IN THE MAINTENANCE OF MEMBRANES
OF WHEAT SEEDLINGS DURING SEVERE
DROUGHT STRESS

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ FARNOOSH NEMATI (TARBIAT MODARES UNIVERSITY, IRAN),
FAEZEH GHANATI (TARBIAT MODARES UNIVERSITY, IRAN)

@ FARNOOSH_N62@YAH0O.COM

Theplasmamembraneisthoughttobethemajortargetfordrought
stressdamageduetochangesincompositionandstructuresofwater
andphospholipids.Removal of water fromthemembranedisrupts
thenormalbilayerstructureandresultsinthemembranebecoming
exceptionallyporouswhendesiccated. Fructanhasthe capacityto
stabilizemembranesand preventleakage duringwatercessation.
Inthepresent study therelationship between fructan content
andmembranedamageswasevaluatedin4-dayoldseedlings of
adrought-tolerant (Sirvan) andadrought-sensitive (Marvdasht)
wheatcultivarexposedto7dayswatercessationandsubsequent
re-watering.Incomparisonwithsensitive cultivar, thetolerant
oneaccumulatedmorefructan(3.56+0.3ug/gFW)meanwhile
decreasedthelevelof membraneleakageandlipid peroxidation.
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Freeze-thawingexperimentshowedthatdroughtstressremarkably
increasedfreeze-disruptcoefficientof sensitive cultivar (4.5 fold
higherthanoftolerantone)andseverelydamagedtheepidermal
andoutercortexcellsoftheirleaves. Theresultssuggestfructan
asaflexiblesolublecarbohydratewithadirectprotectiveeffecton
membraneintegritywhichplaysacrucialroleinthetolerance of
wheatseedlingagainstdroughtstressconditions.

PC1.42 MERCURY-INDUCED
BIOCHEMICAL AND ROS CHANGE
IN TWO SPECIES RICE

™ TUESDAY 4 JULY, 2017 POSTER SESSION

& YUNAN CHEN (NATIONAL SUN YET-SEN UNIVERSITY, TAIWAN)

@ YACHEN@MAIL.NSYSU.EDU.TW

Mercury (Hg) is considered one of the most toxic metalsin the
worldwide with a long half-life. It is known to accumulate in
theliving organisms and cause serious damage on growth and
metabolismofplants.Recentreportsrevealedthatanoxidative
stress could be involved in Hg toxicity, by either inducing free
radicalproductionorbydecreasingenzymaticandnon-enzymatic
antioxidants.Reactiveoxygenspecies (ROS)playanimportantrole
toagainstthestressesintheplantdefensesystemandmaintain
cellgrowthanddevelopment. Many plants havebeenshownto
accumulatealargequantity of prolineinresponsetoelevatedtoxic
concentrationsofheavymetals.Prolinenormallyaccumulatesin
cytoplasmtostabilizethestructureof proteinsandmaintaincell
redoxstatus. Researchhasdemonstrated prolineaccumulatein
alargenumberofspeciesinresponsetoenvironmental stresses
suchassalinity,drought, cold, nutrientdeficiency,heavymetals,
pathogeninfectionsandhighacidity. Studieshave shownproline
accumulationmayhavearelationshipwithlipid peroxidationin
plantsunderdiversekinds of stress. This study examines H, O,
content,lipidperoxidation,and antioxidantenzymeactivitiesin
twocultivarsofriceseedlingsinresponsetoHg. Ourpreliminary
observations indicated that rice seedlings of cultivar Tainung
67 (TNG67)aremoretoleranttoHgthanthoseofcultivar Taichung
Native1(TN1). Wedemonstratedthatthehigherfreeprolinelevel
providedeffectiveprotectionagainst Hg-inducedstress,byreducing
freeradicaldamageinthecells.

PC1.43 REGULATION OF GENE
EXPRESSIONS IN THE REMOBILIZATION
OF CARBON RESERVE IN STRAWS OF
RICE AT GRAIN FILLING

™ TUESDAY 4 JULY, 2017 POSTER SESSION

& JIANHUA ZHANG (CHINESE UNIVERSITY OF HONG KONG,
HONG KONG), GUANQUN WANG (CHINESE UNIVERSITY OF HONG
KONG, HONG KONG), NENGHUI YE (HUNAN AGRICULTURAL
UNIVERSITY, CHINA)

@ JHZHANGECUHK.EDU.HK

Carbon reserves in rice straws before flowering contribute to a
significantportionofgrainfilling. However,themolecularmechanism
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of carbon reserve remobilization from straws (stem and sheath)
tograinsremainsunclear.Inthisstudy, weusedsuperriceLYP9and
conventional rice 9311 showing different carbon remobilization
behaviorsandanalyzedthetranscriptomicprofilesintheirstrawsat
threestagesofgrainfilling. Amongthedifferentiallyexpressedgenes
(DGs),5733geneswereuniquelyup-ordown-regulatedat30daysafter
anthesis(DAA)betweenLYP9and9311incomparisonto681at10DAA
and495at20 DA A,respectively,indicatingthedifferentregulations
atlatestageofgrainfilling. The KEGGpathwayanalysisand Gene
Ontology (GO)classificationof DGsshowedthatcarbohydratecatabolic
pathway,planthormonesignaltransductionandphotosynthesis
pathwayweretheDGs-enriched, suggestingthedifference of NSC
content,photosynthesisand ABA contentbetweenthetwocultivars
duringgrainfilling. Furthercomparisonanalysisand confirmationby
gRT-PCRandenzymeassayssuggestthatgenesinvolvedintrehalose
synthesis(TPP, TPS),starchdegradation(beta-amylase)andsucrose
synthesis(SPS,SS)wereimportantforcarbonreservesremobilization
whereas ABA contentwasdeterminedbythecounteractionbetween
NCEDland ABAS8ox1gene.Thehigherexpressionlevelofallthese
genesand ABA contentin9311resultedinbetterefficiencyofcarbon
reservesremobilizationin9311thancultivarof LYP9.

PC1.44 EARLY EVENTS INDUCED BY
COPPER INVOLVES THE ACTIVATION
OF MOSAIC TRP CHANNELS, RELEASE
OF AMINOACIDS, SEROTONINE AND
ADRENALIN, AND ACTIVATION OF
GLUTAMATE-, SEROTONIN- AND
ADRENALIN-LIKE RECEPTORS IN
THE MARINE ALGA ULVA COMPRESSA

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ ALEJANDRA MOENNE (UNIVERSITY OF SANTIAGO OF CHILE,
CHILE), MELISSA GOMEZ (UNIVERSITY OF SANTIAGO OF
CHILE, CHILE), ALBERTO GONZALEZ (UNIVERSITY OF
SANTIAGO OF CHILE, CHILE)

@ ALEJANDRA.MOENNE@USACH.CL

Copperionsinducetheactivationof TRPchannelsat4,8,13,80and
86minandat5and9hofexposurein Ulvacompressa.Inorderto
detectearlierresponses,thealgawasincubatedwith 10puM copper,
andwithinhibitorsofhumanTRPsA1,C4/C5,C5/M8,M8andV1
which these were incorporated just after copper addition (time
0), and after 1 and 2 min of copper exposure, and depolarization
eventsat4,8and 13minweredetected. Depolarizationsinvolved
theactivationof TRPofA1/C5/M8attime0; TRPA1/C4/M8/V1
after1min;andTRPA1/C5/M8, after2minofcopperexposure.In
addition,inhibitors of glutamate-likereceptor (GluR),serotonin
andadrenalinreceptors were used. Inhibitors of GluR of NMDA
type,addedattime0,inhibitors GluRof AMPA/KAtypes,added
after 1 and 2 min, and inhibitors of serotonin and adrenalin
receptorsaddedafter2mininhibitdepolarizationsat4,8and12
min. Moreover,releaseofaminoacidsphenylalanine, tryptophan,
methionineandarginineaswellasserotoninandadrenalintothe
extracellularmediumwasdetected.Inaddition, proteinkinases
CaMK,PKA,PKCandPKGparticipateindepolarizationeventsat4,
8and12min. Thus, copperexcessinducestheactivationofmosaic
TRPchannels,thereleaseofaminoacids,serotonin,andadrenalin,
andtheactivationofglutamate-,adrenalin-and serotonin-like
receptorswhichareinvolvedindepolarizationeventsobservedat
4,8and12minofcopperexposure.FinancedbyFondecyt1160013.
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PC1.45 CALCIUM-INDUCED CALCIUM
RELEASE INDUCED BY COPPER INVOLVES
THE ACTIVATION OF FUNCTIONAL

TRPS AND VDCC IN THE MARINE ALGA
ECTOCARPUS SILICULOSUS

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ ALBERTO GONZALEZ (UNIVERSITY OF SANTIAGO OF CHILE,
CHILE), ALEJANDRA MOENNE (UNIVERSITY OF SANTIAGO OF
CHILE, CHILE)

@ ALBERTO.GONZALEZFI@USACH.CL

Ectocarpussiliculosusisabrownmacroalgaedistributed wideworld
and the strain Ec524 from Chafiaral, a copper polluted site in
northernofChile, exhibitstolerancetocopperexcess. Thegenome
of E. siliculosus Ec524 encodes 15 potential mosaic Transient
ReceptorPotential (TRP)channels,mainlyamixofCand Mtypes.

E. siliculosus was exposed to agonists of human TRP Al,
C,MandVtypesfor 60min,orto2.5pM copperfor12h,andthe
increaseofintracellular calciumwasdetected usinganspecific
calciumfluorescent probeand confocalmicroscopy.Inaddition,
tocharacterizethechannelsinvolvedintheintracellularcalcium
increases, antagonists of human TRPs and VDCC were used.

Calciumincreasesweredetectedusingagonistsofhuman TRPsat
13,29,39and51 minofexposure,andexposuretocopperalsoinduced
calciumincreasesat13,29,39and51 min. Thesecalciumincreases
were product of extracellular calcium entry. Copper expossure
showedadditionalintracellularcalciumincreasesat3and9h,that
wereproductofcalciumreleasefromtheendoplasmicreticulum
aftertheactivationof VDCC. Furthermore, proteinkinaseswere
foundtobeinvolvedinthe copper-inducedactivationof TRPsand
VDCC. Thus, Ectocarpussiliculosuspresented functionalmosaic
TRP channels activated by copper and VDCC that allows
extracellularcalciumentryleadingtointracellularcalciumrelease,
inacalcium-dependentcalciumreleasemechanism.Financed by
Postdoctoral Fondecyt3150440.

PC1.46 CHANGES IN REDOX
REGULATION AND ANTIOXIDANT SYSTEM
DURING TRANSITION FROM C; TO
SINGLE CELL C, PHOTOSYNTHESIS

IN BIENERTIA SINUSPERSICI

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ BARIS UZILDAY (EGE UNIVERSITY, TURKEY), BARIS
UZILDAY (EGE UNIVERSITY, TURKEY), RENGIN 0ZGUR
(EGE UNIVERSITY, TURKEY), TOLGA YALCINKAYA (EGE
UNIVERSITY, TURKEY), ISMAIL TURKAN (EGE UNIVERSITY,
TURKEY), ASKIM H SEKMEN (EGE UNIVERSITY, TURKEY)

©@ BARIS.UZILDAYEGE.EDU.TR

Bienertiasinuspersici(Chenopodiaceae), hasauniquemechanism
that perform C4 photosynthesisin a single cell without need of
Kranz anatomy. In this plant, two different compartmentsin a
single chlorenchyma cell can be distinguished with two types
ofbiochemicallyandstructurally different chloroplaststhatact
asanalogues of mesophyll cells bundle sheath cells of C, Kranz
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plants. Development of this specialized mechanism is gradual
during plant development. In cells of young leaves, different
cellular compartments are not formed and C, enzymes are not
expressed. Therefore, young leaves of Bienertia sinuspersici
performC;photosynthesis. Single-cell C,photosynthesiscanonlybe
effectivelyperformedwhencellmaturationiscomplete. Aimofthis
workwastoinvestigatechangesinredoxregulationandantioxidant
defenceduringtransitionfromC; tosinglecellC, photosynthesis.
First,gradualdevelopment of C,photosynthesiswasconfirmed
with protein blot and qRT-PCR analysis of C, enzymes. After
this activities and isoenzymes of superoxide dismutase (SOD),
catalase (CAT),peroxidase (POX),ascorbateperoxidase (APX),
glutathionereductase (GR),dehydroascorbatereductase(DHAR)
andglutathionepoolandredoxstatus(GSH/GSSG)weredetermined
inyoung,developingandmatureleaves. Activitiesof SOD, APXand
POXdecrease,whileGRandDHARwasincreased. Moststriking
resultswerethechangesinisoenzymepatternsof SOD,CATand
GRwhichweregradualthroughtransitiontoC,photosynthesis.
Ourfindingsclearlyshowthatitisnotpossibletoruleouttheneed
foranefficientredoxregulationduringtheprocessofengineering
singlecellC,photosynthesisintoaC; plant.

PC1.47 COMPARATIVE PROTEOMICS
ANALYSIS PROVIDES NEW CANDIDATES
FOR ZINC HOMEOSTASIS REGULATION
IN ARABIDOPSIS

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ SAHAND AMINI (UNIVERSITY OF LIEGE, BELGIUM), BORJANA
ARSOVA (FORSCHUNGSZENTRUM JULICH, GERMANY), MAXIME
SCHEEPERS (UNIVERSITY OF LIEGE, BELGIUM), DOMINIQUE
BAIWIR (UNIVERSITY OF LIEGE, BELGIUM), GABRIEL
MAZZUCCHELLI (UNIVERSITY OF LIEGE, BELGIUM), EDWIN
DE PAUW (UNIVERSITY OF LIEGE, BELGIUM), MICHELLE WATT
(FORSCHUNGSZENTRUM JULICH, GERMANY), MARC HANIKENNE
(UNIVERSITY OF LIEGE, BELGIUM)

@ SAHAND.AMINIEULG.AC.BE

Zinc(Zn)isanessentialmicronutrientforplantsandaroundtwo
billionpeoplearedependingongrainsandlegumesastheirmainZn
source.Ontheotherhand, thistransitionmetalistoxicforplants
athigh concentrationsinsoils. Thiscallsforabetterunravelling
ofZnhomeostasisregulationmechanisms,includingsensingand
signalinginplants.Inordertofulfillthisaim,wearetestingfornovel
proteinsinvolvedinZnhomeostasisinthemodel plant Arabidopsis
thaliana. First,quantitative proteomics wasperformedonrootand
shootsamplesobtaineduponZnstarvationandre-supplyindifferent
spatio-temporal conditions.Inductively coupled plasmaatomic
emission spectroscopy (ICP-AES) analysiswas also performed
forthosetreatmentstomeasuretheZnconcentrationintissues.
ItshowedveryrapidZnuptakeinrootuponre-supply. Moreover,
quantitativeexpressionstudiesofknownplayersof Znhomeostasis
confirmedourlarge-scaleproteomicresults,althoughforafewgenes
lackofcorrelationbetweentranscriptandproteinregulationwas
observed. Usingclustering, statisticaland gene ontologyanalyses,
weselectedcandidate genesforfurtherstudies. Amongmorethan
5000detectedproteinsinrootsbyshotgunproteomics, 75 genes
wereselectedfortargetedanalyses.Ingeneral, ourresultsshowthat
comparativeproteomicsstudy canbeusefultorevealnewplayers
intheZnregulatorynetworkinplants, which canleadtonewZn
biofortificationandphytoremediationstrategies.
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PC1.48 A NEW PLAYER IN PLANT
REDOX HOMEOSTASIS

™ TUESDAY 4 JULY, 2017 POSTER SESSION

& JULIA RACHOWKA (INSTITUTE OF BIOCHEMISTRY AND
BIOPHYSICS PAS, POLAND), DOROTA KONOPKA-POSTUPOLSKA
(INSTITUTE OF BIOCHEMISTRY AND BIOPHYSICS PAS, POLAND)

© JULIA.ReIBB.WAW.PL

Annexins are a family of calcium and membrane binding
proteins. Theywerediscoveredinalleukaryoticorganismsand
theirexpressionoccursinallcellsandtissues.Sofarthebiological
functions of these proteins in animal cells and organisms has
been demonstrated but still very little is known about their
plant homologues. Certain annexins are involved in the signal
transductionandimprovetheplanttoleranceanditsadaptationto
sub-optimalexternal conditions.Inourrecentworkwe showedthat
increasedlevelofannexin ANXD36inthepotatohasasignificant
impact on plant physiology and biochemistry. We noticed that
duringhighlightstressthelevelof ROSwasreduced. Basicmetabolic
processesareasignificantsource of ROS.Duringevolutionplant
cellsacquiredtheabilitytounderstand thesesignalsandtoreact
tothemtomaintainmetabolicbalance.Sincetheseprocessesare
oftenaconsequence ofexposuretotheenvironmentitiscurrently
believed that the ROS metabolism is a platform for interaction
betweenmetabolismandenvironmentalfactors. Inourcurrent
projectweexaminetheroleofannexinlfromArabidopsisthaliana
inthemetabolismofROS. Wemeasuredthelevel oflowmolecular
weightantioxidants-glutathioneandascorbate,andexaminedthe
balancebetweentheirreducedandoxidized formsinthemutants
withvariedlevelsofannexinl. Also,weanalyzedtheexpression
ofgenesinvolvedinredoxhomeostasis. The observedcorrelation
betweenantioxidantpoolandannexinllevelindicateimportant
roleofthisproteininregulationofredoxhomeostasis.
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PC1.50 EVOLUTIONARY IMPLICATIONS
OF PLASMODESMATA DENSITIES FOR C,
VS. C, PHOTOSYNTHESIS

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ ROSEMARY G WHITE (CSIRO AGRICULTURE AND FOOD,
AUSTRALIA), FLORENCE DANILA (AUSTRALIAN NATIONAL
UNIVERSITY, AUSTRALIA), W PAUL QUICK (THE
INTERNATIONAL RICE RESEARCH INSTITUTE, PHILIPPINES),
STEVEN KELLY (OXFORD UNIVERSITY, UNITED KINGDOM),
SUSANNE VON CAEMMERER (AUSTRALIAN NATIONAL
UNIVERSITY, AUSTRALIA), ROBERT T FURBANK (AUSTRALIAN
NATIONAL UNIVERSITY, AUSTRALIA)

@ ROSEMARY.WHITE@CSIRO.AU

Proliferationofplasmodesmata (PD) connectionsbetweenbundle
sheath (BS) and mesophyll (M) cellshasbeen proposed asakey
stepin evolution of the C, photosynthetic mechanism. Lack of
quantitativedatahashamperedfurtherexplorationandvalidation
ofthishypothesis.Here,wequantifyleafanatomicaltraitsthought
to play a role in metabolite transport in 18 species of BEP and
PACMAD grassesencompassingfouroriginsof C4 photosynthesis
andallC4 subtypes(NADP-ME,NAD-ME,andPCK). Anatomical
traitvaluesshowedlittlephylogeneticsignalwithinthiscohort,
however,therewasevolutionaryconvergenceintraitsassociated
withmetabolitetransportwithinC4 species. Specifically, C4 species
exhibitedincreased PD density at the M-BS cell interface when
comparedtoCs species. Moreover NAD-MEspecies, irrespective of
evolutionaryorigin,hadhigherPDdensitythanotherC,4 subtypes
which correlates with anenhancedrequirement formetabolite
transportinthesespecies. ThesedatasuggestthatPDdensityisa
keyanatomicalenablerof C, photosynthesisandthatenhancement
of PD connectionsbetweenthemesophyllandbundlesheathcells
iscrucialforestablishingafunctional C,leaf.
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PC2 PLANT CELL CYCLE
AND CYTOSKELETON

ORGANISED BY: JIM MURRAY SCARDIFF UNIVERSITY, UK), PATRICK HUSSEY
(UNIVERSITY OF DURHAM, UK) AND WALTER DEWITTE (CARDIFF UNIVERSITY, UK)

PC2.1 NUTRITIONAL CONTROL
OF CELL SIZE BY THE GREATWALL-
ENDOSULFINE-PP2A-B55 PATHWAY

™ TUESDAY 4 JULY, 2017 ©® 13:40

& SERGIO MORENO (INSTITUTO DE BIOLOGIA FUNCIONAL Y
GENGMICA, SPAIN), LIVIA PEREZ-HIDALGO (INSTITUTO
DE BIOLOGIA FUNCIONAL Y GENOMICA CSIC UNIVERSITY
OF SALAMANCA, SPAIN), NATHALIA CHICA (INSTITUTO
DE BIOLOGIA FUNCIONAL Y GENOMICA CSIC UNIVERSITY
OF SALAMANCA, SPAIN), ANA E ROZALEN (INSTITUTO DE
BIOLOGIA FUNCIONAL Y GENOMICA CSIC UNIVERSITY
OF SALAMANCA, SPAIN), ANGELA RUBIO (INSTITUTO DE
BIOLOGIA FUNCIONAL Y GENOMICA CSIC UNIVERSITY OF
SALAMANCA, SPAIN), ALICIA VAZQUEZ-BOLADO (INSTITUTO
DE BIOLOGIA FUNCIONAL Y GENOMICA CSIC UNIVERSITY OF
SALAMANCA, SPAIN), NATALIA GARCIA-BLANCO (INSTITUTO
DE BIOLOGIA FUNCIONAL Y GENGMICA CSIC UNIVERSITY OF
SALAMANCA, SPAIN)

@ SMO@USAL.ES

Proliferatingcellsadjusttheircellsizedependingonthenutritional
environment. Cellsarelargeinrichmediaandsmallinpoormedia.
This physiological response has been demonstrated in both
unicellularandmulticellularorganisms. Wehaverecently shown
thatthegreatwall-endosulfine (Ppk18-Igol,infissionyeast) pathway
couplesthenutritionalenvironmenttothecellcyclemachineryby
regulatingtheactivityof PP2A-B55(Chicaetal.2016).Inthepresence
ofnutrients, greatwall (Ppk18) proteinkinaseisinhibitedby TORC1
andPP2A-B55isactive.Highlevelsof PP2A-B55preventtheactivation
ofmitoticCdk1-CyclinBandcellsincreaseinsizein G2beforethey
undergomitosis. Whennutrientsarelimiting, TORC1activityfallsoff
andtheactivationofgreatwall (Ppk18)leadstothephosphorylation
ofendosulfine(Igol)andinhibitionof PP2A-B55,whichinturnallows
fullactivationof Cdk1-CyclinBandentryintomitosiswithasmaller
cellsize.Giventheconservationofthispathwayinplantandanimal
cells,itisreasonabletoassumethatthismechanismisalsoconserved.
Chicaetal.2016.CurrentBiology 26,319-330.

PC2.13 THE EVOLUTION OF PLANT
CELL DIVISION

™ TUESDAY 4 JULY, 2017 © 14:20

& HENRIK BUSCHMANN (OSNABRUCK UNIVERSITY, GERMANY)

©@ HENRIK.BUSCHMANN@BIOLOGIE.UNI-OSNABRUECK.DE

Themechanismofcelldivisionhasundergonesignificantalterations
duringtheevolutionfromaquaticstreptophytealgaetolandplants.
Twonewstructuresevolved, thecytokineticphragmoplastand
thepreprophaseband (PPB)of microtubules, whereastheancestral
mechanismofcleavageandthecentrosomesdisappeared. Herewe
mapcellbiologicaldataontherecentlyemerged phylogenetictree
of streptophytes. Thetreesuggeststhatafterestablishmentofthe
phragmoplastmechanismseveralgroupsindependentlylosttheir
centrosomes. Surprisingly,thephragmoplastshowsreductionsin
theZygnematophyceae (thesistertolandplants), manyofwhich
returnedtocleavage. ThePPBontheotherhandevolvedstepwise
and, mostlikely, originatedinthealgae. Thephragmoplast-PPB
mechanismestablishedinthiswayservedasabasisforthethree-
dimensionaldevelopmentoflandplants.
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PC2.3 CELL-SIZE DEPENDENT
PROGRESSION OF THE CELL CYCLE
CREATES BOTH HOMEOSTASIS AND
FLEXIBILITY OF PLANT CELL SIZE

™ TUESDAY 4 JULY, 2017 ©® 14:50

@ JAMES MURRAY (CARDIFF UNIVERSITY, UNITED KINGDOM),
ANGHARAD JONES (CARDIFF UNIVERSITY, UNITED KINGDOM),
WALTER DEWITTE (CARDIFF UNIVERSITY, UNITED KINGDOM),
RICHARD SMITH (MAX PLANK INSTITUTE FOR PLANT
RESEARCH, GERMANY), JAN TRAAS (ENS LYON, FRANCE)

@ MURRAYJA1@CARDIFF.AC.UK

Mean cell size at the point of division in plant cells is generally
constantforspecificconditionsandcelltypes,butthemechanisms
couplingcellgrowthandcellcyclecontrolwithcellsizeregulation
are poorly understood inintact tissues. Here we show that the
continuouslydividingfieldsofcellswithintheshootapicalmeristem
of Arabidopsisshowdynamicregulationofmeancellsizedependent
ondevelopmentalstage,genotypeandenvironmentalsignals. We
show cellsizeatdivisionandcellcyclelengthcanbeeffectively
predicted using aniterative two-stage cell cycle model linking
cellgrowth and two sequential cyclin dependent kinase (CDK)
activities. Asinglephasemodelcannotpredictthe observedeffects
ofalterationsinG1/Sand G2/Mkinsaeactivitiesasdeterminedby
usingmutantandoverexpressiongenotypes.Experimentalresults
concurinshowingthatprogressionthroughbothG1/Sand G2/Mis
flexibleinresponsetobothgenotypeandenvironmental conditions
andthatbothtransitionsaresizedependent. We concludethatthe
cell-autonomous co-ordination of cell growth and cell division
previouslyobservedinunicellularorganismsalsoexistsinintact
planttissues,andthatobservedcellsizeingrowingtissuesmay
beanemergentratherthandirectlydetermined propertyofcells.

PC2.2 GROWTH AND CELL CYCLE -
NEW INSIGHTS ON MECHANISMS OF
MUTUAL COORDINATION AS REVEALED
BY DIFFERENT TEMPERATURE
TREATMENT IN GREEN ALGAE
DIVIDING BY MULTIPLE FISSION

™ TUESDAY 4 JULY, 2017 ©® 16:00

@ KATERINA BISOVA (INSTITUTE OF MICROBIOLOGY AS
CR, CZECH REPUBLIC), IVAN IVANOV (INSTITUTE OF
MICROBIOLOGY AS CR, CZECH REPUBLIC), VILEM ZACHLEDER
(INSTITUTE OF MICROBIOLOGY AS CR, CZECH REPUBLIC)

@ BISOVA@ALGA.CZ

Somegreenalgaecandivideintomorethantwodaughtercellsbya
mechanismcalledmultiplefission. Growthandcellcycleprogression
atdifferentgrowthratesarecoordinatedsothatthedaughtercellsize
remainsstableatdifferentlightintensities whilstitchangeswith
temperature. Thiswasproposedtobeachievedby ‘critical cellsize’
attained atcommitmentpoint (equivalentof G1/Stransition). To
gainmoreinsightintocoordinationbetweengrowthandcellcycle
progression, weperformedaseriesof experimentsthataffectcritical
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cellsize, e. g. experiments at different temperatures and shifts
betweenthem,inthegreenalgaScenedesmusquadricauda.TheS.
quadricaudadividedinto8daughtercellsat20°Cand 30°Cbutthecell
cyclelengthsdifferedbyafactoroftwo. Whenthe culturesgrownat
20°Cweretransferredto30°Cintodarktoavoidgrowthinterference
theydividedintomorecellsthancommittedat20°C, thedivision
occurredsoonerandfasterthanincontrolconditions.Incontrast,the
cellstransferredfrom30°Cto20°Cmostlydividedonlynucleiandnot
cellsandeventhentosignificantlylowerpercentagethanthecontrol
cells. Thissuggestedthatthesame‘critical cellsize’ wasperceived
differently at different temperatures. Since peak CDK activity
correlatedwithmitosis/esandprotoplastdivision/sitsuggests
thedifferencesindaughtercellsizeindifferenttemperaturesarenot
dependentoncriticalcellsizebutratheronthelevelof CDK activity.
Thisworkwassupportedbythe GACR(grantno.15-09231S).

PC2.4 THE INTERPLAY BETWEEN
GIBBERELLIN SIGNALING AND CELL
CYCLE CONTROL

™ TUESDAY 4 JULY, 2017 ©® 16:30

@ CAMILLE M BLAKEBROUGH-FAIRBAIRN (CARDIFF UNIVERSITY,
UNITED KINGDOM), WALTER DEWITTE (CARDIFF UNIVERSITY,
UNITED KINGDOM), FRANCESCO MASIA (CARDIFF UNIVERSITY,
UNITED KINGDOM), WOLFGANG W LANGBEIN (CARDIFF
UNIVERSITY, UNITED KINGDOM), WOLFGANG BUSCH (GREGOR
MENDEL INSTITUTE, AUSTRIA), KRISTINE HILL (UNIVERSITY
OF TUEBINGEN, GERMANY), MALCOLM BENNETT (UNIVERSITY
OF NOTTINGHAM, UNITED KINGDOM), JIM AH MURRAY
(CARDIFF UNIVERSITY, UNITED KINGDOM)

@ BLAKEBROUGH-FAIRBAIRNCM@CARDIFF.AC.UK

Duetothesessilenatureofplants, cellexpansionandproliferation
are the key developmental processes that drive plant growth.
Regulationofthesemechanismsenablesplantstoaltertheirgrowth
ratesinresponsetoenvironmentalanddevelopmentalstimuli. This
isintegrated and co-ordinated by diverse hormonal pathways.
Gibberellins (GAs)areplant-specifichormonesthat promotegrowth
andregulate variousdevelopmental processesbysignallingthe
destructionofaclassofnuclear-localisedgrowthrepressorsknown
asDELLAproteins.Littleisknownaboutthelinkbetween GAand
cellproliferation.In Arabidopsisthaliana, therearefive DELLA
proteinsthatactasco-transcriptionalregulatorswithoverlapping
butdistinctfunctions. TwoDELLA proteinsassociatedwithnegative
regulation of the GA signalling pathway are GAI (gibberellin
insensitive)and RGA (repressorofgal-3). Ourevidence suggests
thatGAlandRGAregulatetheG; toSphaseoftheplantcellcycle
andarefunctionallydifferent. GAIcontainsthe LxCxEaminoacid
motifthatputativelymediatesbindingtothe RETINOBLASTOMA
RELATED (RBR) protein, which prevents the G1-S transition.
FRET-FLIMhasrevealedaninsituinteractionbetweenGAIand
RBR,butnotwithRGA thatcontainsamutatedmotif. Furthermore,
lossof RGA functionreducestheeffectofthecellcycleand CYCLIN
DEPENDENTKINASE(CDK)inhibitor, KIP-RELATEDPROTEIN2
onrootgrowthwhilstlossofGAIdoesnot. Hencewesuggestthat
the GAI-RBR complexrepressescellproliferationandthe GAI-RBR
associationmightbeunderthecontrolof CDKactivity.
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PC2.5 THE ARABIDOPSIS HOMEOBOX
GENE SHOOT MERISTEMLESS

HAS CELLULAR AND MERISTEM-
ORGANISATIONAL ROLES WITH
DIFFERENTIAL REQUIREMENTS FOR
CYTOKININ AND CYCD3 ACTIVITY

™ TUESDAY 4 JULY, 2017 ©® 16:45

@ SIMON SCOFIELD (CARDIFF UNIVERSITY, UNITED KINGDOM)

@ SCOFIELDS@CARDIFF.AC.UK

The Arabidopsis class-1 KNOX gene SHOOT MERISTEMLESS
(STM)encodesahomeodomaintranscriptionfactoressential for
shootapicalmeristem (SAM)formationandsustainedactivity.
STMactivatescytokininbiosynthesisinthe SAM, butitisunclear
theextenttowhichSTMfunctionismediatedthroughcytokinin.
Here we show that STM inhibits cellular differentiation and
endoreduplication,actingthroughcytokininandthecytokinin-
inducible CYCD3 cellcycleregulators, establishingamechanistic
linktocellcyclecontrolwhichprovidessustainedmitoticactivity
tomaintainapoolofundifferentiated cellsinthe SAM.Equivalent
functionsarerevealedfortherelated KNOX genesKNAT1/BPand
KNAT2throughectopicexpression. STMisalsorequiredforproper
meristemorganisationandcaninducedenovomeristemformation
whenexpressedectopically,evenwhencytokininlevelsarereduced
or cytokinin signaling is impaired. This function in meristem
establishmentandorganisationcanbereplacedby KNAT1/BP,
butnotKNATZ,despiteitsactivationof CKresponses, suggesting
promotionof CKresponsesaloneisinsufficientfor SAMorganisation.
WeproposethatSTMhasdual cellularandmeristem-organisational
functionsthataredifferentiallyrepresentedintheclass-1 KNOX
genefamilyandhavedifferingrequirementsfor CKand CYCD3.
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PC2.6 CYCD ENHANCED CYTOKININ
SENSITIVITY: A LINK BETWEEN
MORPHOGENESIS AND CELL DIVISION
IN HIGHER PLANTS?

™ TUESDAY 4 JULY, 2017 ® 17:00

& WALTER DEWITTE (CARDIFF SCHOOL OF BIOSCIENCES,
UNITED KINGDOM), EMILY SORNAY (CARDIFF SCHOOL
OF BIOSCIENCES, UNITED KINGDOM), ANGHARAD JONES
(CARDIFF SCHOOL OF BIOSCIENCES, UNITED KINGDOM),
LISA DE MULDER (CARDIFF SCHOOL OF BIOSCIENCES,
UNITED KINGDOM), ENGELMANN JENNY (CARDIFF SCHOOL
OF BIOSCIENCES, UNITED KINGDOM), DAN GRIFFITHS
(CARDIFF SCHOOL OF BIOSCIENCES, UNITED KINGDOM),
LIRON SHENHAV (CARDIFF SCHOOL OF BIOSCIENCES,
UNITED KINGDOM), ONDREJ NOVAK (LABORATORY OF
GROWTH REGULATORS, CZECH REPUBLIC), MIREK STRNAD
(LABORATORY OF GROWTH REGULATORS, CZECH REPUBLIC),
BEATRIX HORVATH (ROYAL HOLLOWAY UNIVERSITY OF
LONDON, UNITED KINGDOM), BEN SCHERES (UNIVERSITY OF
WAGENINGEN, NETHERLANDS), JIM MURRAY (CARDIFF SCHOOL
OF BIOSCIENCES, UNITED KINGDOM)

©@ DEWITTEWeCARDIFF.AC.UK

Entry into the mitotic cell cycle is triggered by cyclin-cyclin
dependantkinasescomplexesthatinactivatetheRetinoblastoma
protein, promoting G1 to S phas transition. CYCD cyclins/CDK
complexesinactivate RBRbyhyperphosphorylation,andassuch
theyareratelimiting for celldivisionin patterningand growth
inArabidopsisthaliana. Since CYCD genesareinducedbymitogenic
signalssuchascytokininsandsugars,theyhavebeendescribed
downstreamtargetsofmitogenicsignalling,actingattheinterface
ofthecellcycleanddevelopmentandphysiology. Nowseverallines
ofevidenceindicatethatthe CYCD3 genesmediatetheresponse
of tissues towards cytokinins. Varying CYCD levels affects
regenerationintissueculture,greeningofcallianauxinhomeostasis
withoutinfluencing endogenouscytokininlevels.Induction of
CYCD3influencesthetranscriptlevelsencodingfor ARR cytokinin
responseregulators,andmodulatestheexpressionofthe TCS::GFP
cytokininsignallingreporter. Thissuggeststhatcytokinininduced
CYCD3genesactinapositivefeed-forwardloopwithcytokinins,
linkingcelldivisionwithcytokininmediated morphogenesis.
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PC2.7 CONTROL OVER DIVISIONS
AND TRANSITIONS IN THE
STOMATAL LINEAGE

™ WEDNESDAY 5 JULY, 2017 ©® 09:00

& DOMINIQUE BERGMANN (STANFORD UNIVERSITY, UNITED
STATES), ABIGAIL SIMMONS (STANFORD UNIVERSITY,
UNITED STATES), KELLI DAVIES (STANFORD UNIVERSITY,
UNITED STATES)

@ DBERGMANN@STANFORD.EDU

Developmental cell fate transitions require the regulation of
divisionanddifferentiationprocessesinordertocorrectlypattern
andorganizetissues.In Arabidopsisstomataldevelopment,the
potentialformultipleasymmetricdivisionsamongstomatallineage
precursors allows flexibility and expansion of the population
usedtobuildthetissue, whileasinglesymmetricdivisioninlate
stomatalprecursorsisrequiredtocreatethe guardcellpair. How
thetransitionsintoandoutofintermediatestatesareregulated,
however,isnotwellunderstood.Inanimals,theconserved DREAM/
MMB complexregulatesgeneexpressionduringproliferationand
differentiation. We identified homologues of LIN54/MIP120,
acoreDNA-bindingcomponentofthe DREAM/MMB complex, as
targetsofthemasterregulatortranscriptionfactor SPEECHLESS
and demonstrate their role in enforcing efficient transitions
betweenintermediate cellstatesinthestomatallineage.

PC2.8 THE CDKG1 PROTEIN KINASE IS
ESSENTIAL FOR MALE MEIOSIS AT HIGH
AMBIENT TEMPERATURE

™ WEDNESDAY 5 JULY, 2017 ©® 09:40

& JOHN DOONAN (NATIONAL PLANT PHENOMICS CENTRE IBERS
ABERYSTWYTH UNIVERSITY, UNITED KINGDOM), JOHN NIBAU
(NATIONAL PLANT PHENOMICS CENTRE IBERS ABERYSTWYTH
UNIVERSITY, UNITED KINGDOM), DESPIONA DADAROU
(NATIONAL PLANT PHENOMICS CENTRE IBERS ABERYSTWYTH
UNIVERSITY, UNITED KINGDOM), FOTIENI TSILIMIGKA
(NATIONAL PLANT PHENOMICS CENTRE IBERS ABERYSTWYTH
UNIVERSITY, UNITED KINGDOM), DYLAN PHILIPS
(ABERYSTWYTH UNIVERSITY, UNITED KINGDOM), GLYN
JENKINS (ABERYSTWYTH UNIVERSITY, UNITED KINGDOM),
NICOLA CAVALLARI (MAX F. PERUTZ LABORATORIES MEDICAL
UNIVERSITY OF VIENNA, AUSTRIA), ANDREA BARTA (MAX F.
PERUTZ LABORATORIES MEDICAL UNIVERSITY OF VIENNA,
AUSTRIA), TAO ZHENG (INSTITUTE OF VIROLOGY AND
BIOTECHNOLOGY ZHEJIANG ACADEMY OF AGRICULTURAL
SCIENCE, CHINA)

@ JOHN.DOONAN@ABER.AC.UK

The Arabidopsis CDKGgenedefinesacladeofcyclin-dependent
proteinkinases, structurallyandfunctionallyrelated tokinases
foundinthePhllocusthatsuppresshomeologousrecombination
in wheat. We recently demonstrated that CDKG1/CYCLINL is
essential for synapsis and recombination during male meiosis
athighambienttemperature.Inordertodeterminewhereinthe
meioticrecombination pathwaythe CDKGlisacting, wecrossed
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cdkgl-/-mutantswithseveralwellcharacterized meioticmutants.
Ourresultssuggestthat CDKG1actsupstreamofthedecisiontogo
throughaclasslorclassIIcrossoverpathway.Inaddition, wefound
thatCDKGlisalternativelysplicedinatemperature-dependent
manner. The two splice variants have distinct sub-cellular
localizationssuggestingasubspecialisation ofisoformfunction
aswasobservedwiththe CDKG1mammaliancounterpart CDK11.

PC2.9 MOLECULAR CONTROL OF
FORMATIVE CELL DIVISIONS IN
THE ARABIDOPSIS ROOT

™ WEDNESDAY 5 JULY, 2017 ® 09:55

& IVEDE SMET (VIB-UGENT CENTER FOR PLANT SYSTEMS
BIOLOGY, BELGIUM)

@ IVSMEePSB.VIB-UGENT.BE

Plantsrelyoncoordinated formative celldivisionfortheformationof
newcelltypesandtissues.Forexample,inthe Arabidopsisprimary
roottip, columellastemcells-uponformative celldivision-give
risetonewstemcellsanddaughtercellsthatwilldifferentiate.In
additiontocontrollingprimaryrootgrowth,developinglateralroots
isanotherstrategywhichallowstheplanttomaximizethearea
overwhichnutrientsareabsorbed, and furtherallowstheplant
toanchoritselfmorefirmlyinthesoil. Thedevelopmentoflateral
rootprimordiagoesthroughseveralwell-describedstages, with
thefirststagesbeingessentialforproperlateralroot primordium
development. Typically,stage 1 comprisestworoundsofasymmetric
celldivisionsofasmallsetofpericyclefoundercells,formingsmaller
daughtercellswithdistinctcellfates. Atstage2,arotationinthe
planeofdivisionoccurs;thecellsdividepericlinallytoward the outer
tissuesforminganouterlayerandaninnerlayer. Here,Iwilldiscuss
ourlatestresultsontheroleofsmallsignallingpeptides(RALFL34
and CEPS5), the receptor kinase ACR4, the phosphatase PP2A,
and the cell wallremodelling enzyme EXPA1linregulating the
above-described processes.
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PC2.10 RETINOBLASTOMA - A CENTRAL
REGULATOR OF DNA DAMAGE RESPONSE

™ WEDNESDAY 5 JULY, 2017 ©® 11:00

@ ARP SCHNITTGER (UNIVERSITY OF HAMBURG, GERMANY)

@ ARP.SCHNITTGER@UNI-HAMBURG.DE

Theretinoblastoma protein (Rb), which typically functions as
atranscriptional repressor of E2F-regulated genes, represents
a major control hub of the cell cycle. In addition, Rb has been
implicated in many aspects of eukaryotic life including cell
differentiation. Here, we show that loss of the Arabidopsis Rb
homologRETINOBLASTOMA-RELATED 1 (RBR1)leadstocell
death, especially upon exposure to genotoxic drugs. Slowing
downthecellcyclebyconcomitantlyreducingcyclin-dependent
kinase (CDK)activitylargelypreventedcelldeath. However,even
the rbrl cdk double mutant had elevated levels of DNA damage
afterexposuretogenotoxicdrugsindicatingadirectroleofRBR1
intheDNA-damageresponse (DDR).Consistentwithitsroleasa
transcriptionalrepressor,wefindthatRBR1directlybindstoand
represseskeyDDR genessuchasRADIATIONSENSITIVE51(RADS1),
leavingitunclear why rbrl mutants are hypersensitive to DNA
damage. However,wefindthatRBR1isalsorequiredforRAD51
localizationtoDNA lesions. WefurthershowthatRBR1isitself
targetedto DNAbreaksites,dependentontheactivityofaplant
specificclassof CDKs,i.e. CDKB1s,whichwehaverecentlyidentified
askeyregulatorsof DDRinplants. Thus,thereisaregulatory cascade
emergingthatisimportant fortheassembly of DNA-boundrepair
complexes.Basedonitscentralrolein DDR, wehavenowobtained
thegenome-widebindingprofileof RBR1in Arabidopsis. Thishas
led to the identification of several novel genes involved in DDR
thatarepresentedhere.

PC2.11 SPATIAL CONTROL OF
CYTOKINESIS IN ARABIDOPSIS
THALIANA

™ WEDNESDAY 5 JULY, 2017 ©® 13:50

@ SABINE MULLER (UNIVERSITY OF TUEBINGEN, GERMANY),
ARVID HERRMANN (UNIVERSITY OF TUEBINGEN, GERMANY),
PANTELEIMON LIVANOS (UNIVERSITY OF TUEBINGEN,
GERMANY), ELISABETH LIPKA (UNIVERSITY OF
TUEBINGEN, GERMANY)

@ SABINE.MUELLER@ZMBP.UNI-TUEBINGEN.DE

Thetimingandorientationofcelldivisionsinplantssignificantly
contributesto cellularmorphogenesis. During cytokinesis, cell
plateformationinitiatesinthedivisionplaneanditsexpansion
progresses laterally towards the parental wall, aided by the
cytoskeletal phragmoplast. Intriguingly, the site of cell plate
attachment, designated the cortical division site is already
selectedatthe G2/Mtransitionand delineated at the cell cortex
by the preprophase band. However, the molecular pathways
that enable maintenance of the cortical division site and its
recognitionbytheapproachingphragmoplastarepoorlydefined.

Simultaneousmutationofthefunctionallyredundantpairof
PHRAGMPOLASTORIENTINGKINESIN (POK)land POK2lead to
oblique cellwallinsertions due to the mismatch of preprophase
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band and phragmoplast position in pok1 pokZ2 double mutants.
POK1isrecruitedtothe preprophase band and thenretained at
the cortical division site throughout mitosis. Cortical division
site markers TANGLED and RanGAP1, which both interact
withthecarboxy(C)-terminalof POK1arelostfromthecortical
divisionsiteinpokI pokZ2mutantssuggestingthatPOKsactasa
molecularframeworktopreservecorticaldivisionsiteidentity.

TogainfurtherinsightonhowPOK proteinsserveasscaffoldsfor
corticaldivisionsiteresidentproteinsandhowthey contributeto
phragmoplastguidance, wepursuecellbiologicalcharacterization
of POK dependentpathwaysusingthepokl pok2doublemutant
asagenetictoolandwedissect POK functionsbycharacterization
oftheirproteindomains.

PC2.12 KINESIN-4-MEDIATED
SHORTENING OF MICROTUBULE OVERLAP
REGIONS AS A MECHANISM TO CONTROL
POLARITY IN MICROTUBULE ARRAYS

™ WEDNESDAY 5 JULY, 2017 ® 14:30

& TIJS KETELAAR (WAGENINGEN UNIVERSITY, NETHERLANDS),
JEROEN DE KEIJZER (WAGENINGEN UNIVERSITY,
NETHERLANDS), RUBEN VAN SPOORDONK (WAGENINGEN
UNIVERSITY, NETHERLANDS), JOANNE VAN DER MEER -
VERWEIJ (WAGENINGEN UNIVERSITY, NETHERLANDS),
MARCEL JANSON (WAGENINGEN UNIVERSITY, NETHERLANDS)

© TIJS.KETELAAR@WUR.NL

Duringplant cytokinesis, cellsinitiate anew cell wall segment
that separates the two daughter cells. For this, the cell plate, a
disk-shaped cellwallprecursorisdeposited. Cellplatedeposition
startsinthecentreofthecellthatexpandsradiallytowardsthe
parental cellwalls. The position of the cell plateis templated by
thebipolar phragmoplast microtubule network thatis thought
todelivervesiclescontainingcellwallprecursorstothedivision
plane.Recentlywehaveshownthatinthemoss, Physcomitrella
patensinitialaccumulation of materialsforcell plateformation
occurs alongregions of microtubule overlapinthe centre of the
phragmoplast.Kinesin-4mediatedshorteningofthesemicrotubule
overlapsisrequiredtospatially confinecellplatedeposition.Inthe
absenceofshortening, widercellplatedepositionresultedintocell
wallsthatwerethickandirregularly spaced. Thus,theregularly
spacedshortmicrotubuleoverlapsinthephragmoplastmidzone
providealatticeonwhichanewcellwallsegmentcanbescaffolded.

Next, we focused on the interphase microtubule array of
tip-growingprotonemacellsandshowthatKinesin-4 performs
asimilarfunctioninshortening of microtubule overlapsinthis
array. Loss of Kinesin-4 leads to bipolarisation and hyper-
parallelization of the microtubule array, which in turn reduces
theability of caulonematipcellstoaltertheirgrowthdirection.
Theseresultsidentify Kinesin-4mediated control of microtubule
overlaplengthsasanovelmechanismtomaintainauniformpolarity
and limit the amount of cross-linking in the plant interphase
microtubulearray.
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PC2.14 INTERACTIONS OF THE PLANT
CYTOSKELETON WITH MEMBRANES

™ WEDNESDAY 5 JULY, 2017 ©® 15:45

@ PATRICK J HUSSEY (DURHAM UNIVERSITY, UNITED KINGDOM)

@ P.J.HUSSEY@DURHAM.AC.UK

Plantsdonothavethewidevarietyofadaptorproteinstoproducethe
specializedsitesofinteractionbetweenactinandmembranesthat
arepresentinanimalcells. However,actin-membraneinteractions
within plant cells are critical for the positioning of subcellular
compartments, for coordinating intercellular communication,
andformembranedeformation. Novelfactorsarethereforelikely
to provide interfaces at actin-membrane contacts in plants,
for example, the plant-specific Networked (NET) superfamily
of actin-binding proteins. The coordinated action of other
actin binding/regulating proteins may also be involved in the
cytoskeleton’sinteractionwithmembranes, forexample, theactin
nucleatingcomplex Arp2/3andit’sregulatorynetworkinvolving
the SCAR/WAVE complex. Here, recent developments on the
molecular mechanism of the actin cytoskeleton - membrane
interactionwillbediscussed.

PC2.15 GENOME-WIDE CHROMATIN
MAPPING WITH SIZE RESOLUTION
REVEALS A DYNAMIC SUB-NUCLEOSOMAL
LANDSCAPE IN ARABIDOPSIS

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION

& EMILY SORNAY (CARDIFF UNIVERSITY, UNITED KINGDOM),
DANIEL A PASS (CARDIFF UNIVERSITY, UNITED KINGDOM),
NICHOLAS A KENT (CARDIFF UNIVERSITY, UNITED KINGDOM),
ANGELA MARCHBANK (CARDIFF UNIVERSITY, UNITED KINGDOM),
JIM A HMURRAY (CARDIFF UNIVERSITY, UNITED KINGDOM)

@ SORNAYE@CARDIFF.AC.UK

Alleukaryoticgenomesareentwinedaschromatin, where DNA
is interlaced with both regularly patterned nucleosomes and
other mobile/labile sub-nucleosomal-sized protein structures
such as transcription factors (TF) and initiation complexes.
The nucleosomal landscape depicting chromatin structure
mapsaregeneratedusingthedifferentialmicrococcalnuclease
(MNase)digestioncombined withpaired-endsequencing (Kentet
al.2011,Nucleic Acids Research). Additionally,incorporation of
RNAseqexpressiondataprovidesinsightintothetranscriptional
activityoftheidentified DNA-boundwithvaryingparticlesize.

Combining differential intensities of MNase-seq and
total RNAseq onArabidopsis thalianaCol-0 wild-type
in vitro cell culture, has enabled the mapping of small
complexes surrounding genomic features and their differing
strengths of correlation to gene expression. We previously
showed that the presence of sensitive positions and a
labile -1 nucleosome upstream of the TSS of active genes.

Cellcycleisadynamicprocess. Theregulation ofits progression
and chromatin structure are intertwined and essential to the
transfer of the proper geneticand epigeneticinformationtothe
daughtercells.E2Fcand CYCD3arecoreregulatorsinvolvedinthe
transmission G1-to-Sphaseofthecellcycle. Applyingdifferential
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MNase-seqandRNA-seqtoknock-out/over-expressorsof E2Fcand
CYCD3respectively,weshowsignificantchromatinreorganisation
effectsoccurringduringcellcycle.

PC2.16 MITOCHONDRIAL-DEPENDENT
NO HOMEOSTASIS DRIVES ROOT
DEVELOPMENT

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION

& LUIS SANZ (SPANISH-PORTUGUESE AGRICULTURAL RESEARCH
INSTITUTE (CIALE), SPAIN), TAMARA LECHON (SPANISH-
PORTUGUESE AGRICULTURAL RESEARCH INSTITUTE (CIALE),
SPAIN), NOEL BLANCO-TOURINAN (INSTITUTE FOR PLANT
MOLECULAR AND CELL BIOLOGY (IBMCP), SPAIN), VIRGINIA
PALOMARES (SPANISH-PORTUGUESE AGRICULTURAL
RESEARCH INSTITUTE (CIALE), SPAIN), MIGUEL A BLAZQUEZ
(INSTITUTE FOR PLANT MOLECULAR AND CELL BIOLOGY
(IBMCP), SPAIN), IVETT BARANY (CENTRE FOR BIOLOGICAL
RESEARCH (CIB), SPAIN), MIGUEL A MORENO-RISUENO
(CENTRE FOR PLANT BIOTECHNOLOGY AND GENOMICS
(CBGP), SPAIN), MARI C RISUENO (CENTRE FOR BIOLOGICAL
RESEARCH (CIB), SPAIN), PILAR S TESTILLANO (CENTRE
FOR BIOLOGICAL RESEARCH (CIB), SPAIN), WALTER DEWITTE
(CARDIFF UNIVERSITY, UNITED KINGDOM), GSCAR LORENZO
(SPANISH-PORTUGUESE AGRICULTURAL RESEARCH INSTITUTE
(CIALE), SPAIN)

@ LUSAN@USAL.ES

Root development has been greatly studied through the use of
the model organism Arabidopsis thaliana. Development of the
Arabidopsisrootisadynamicprocessthatinvolvestheintegration
ofdifferentsignalstoregulatecomplexgenenetworks. Qurrecent
researchhasuncoveredarolefornitricoxide (NO) onprimaryroot
growth. NO accumulates in cortex/endodermis stem cells and
their immediate progeny, generating endodermal and cortical
tissues, suggesting that NO could play an important role in
regulating stemcell decisions,ashasbeenreportedinanimals.

Mitochondria play an essential role during root growth
to supply energy and required substrates. Current studies
propose that mitochondria are one of the major producers of
NOin plants. In particular, the PROHIBITIN3 (PHB3) andNO-
ASSOCIATED1(NOA1)genesareexpressedinrootmitochondria
andhavebeenreportedtoinfluence NOlevelsindifferenttissues.

Weperformedatranscriptomicmeta-analysisbetweenNOA1land
PHB3targets,andwefoundaputativelinkbetweenbothproteins
duringrootdevelopment. Loss-of-functionmutantatphb3provokes
defectsinrootdevelopment,includingdecreased meristematiccell
production, whileitstrikinglyincreasesexpressionofmitoticmarker
CYCBI1;1.Inaddition, PHB3and NOA1jointly affectmitochondrial
biogenesisandstemcellactivitybyregulatingW USCHEL-related
homeobox5(WOX5)expression, whichisspecificallyexpressed
inthequiescentcenter (QC).
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PC3 MEMBRANE DYNAMICS:
SIGNALLING AND POLARITY

ORGANISED BY: NICK MONK (UNIVERSITY OF SHEFFIELD, UK)
AND KATIE FISHER (UNIVERSITY OF SHEFFIELD, UK)

PC3.1 TUNING NOTCH SIGNALLING
THROUGH AND AN ENDOCYTIC
REGULATORY NETWORK:
REVISITING OLD GENETIC
PROBLEMS WITH NEW INSIGHTS

™ MONDAY 3 JULY, 2017 ©® 09:00

@& MARTIN BARON (UNIVERSITY OF MANCHESTER, UNITED
KINGDOM), MARIAN B WILKIN (UNIVERSITY OF MANCHESTER,
UNITED KINGDOM), HIDEYUKI SHIMIZU (UNIVERSITY OF
MANCHESTER, UNITED KINGDOM), SIMON WILKIN (UNIVERSITY
OF MANCHESTER, UNITED KINGDOM), BARBORA TRUBENOVA
(UNIVERSITY OF MANCHESTER, UNITED KINGDOM), NICK MONK
(UNIVERSITY OF SHEFFIELD, UNITED KINGDOM), GIULIA
MONTECONE (UNIVERSITY OF MANCHESTER, UNITED KINGDOM),
ZHI HUANG (UNIVERSITY OF MANCHESTER, UNITED KINGDOM)

@ MARTIN.BARON@MANCHESTER.AC.UK

The Notch gene encodes a fundamentally important, highly
conserved cell signalling receptor and there are few biological
processesthatarenotimpactedonbyitsactivity,fromorganogenesis
to stem cell regulation, from brain development to memory
formation, withwidespreadimplicationsforhumanhealth. There
havebeen100yearsofstudy oftheNotch genefollowingpioneering
work on mechanisms of inheritance by Thomas Hunt Morgan.
Mutationalanalysisof Notchsubsequentlyrevealedits complex
geneticswithmanydifferent context-dependentallelesexhibiting
tissue specific, often temperature sensitive phenotypes whose
mechanisticbasesarepoorlyunderstood. Throughcomputational
simulation, cellbiologyandwholegenome RNAistudies, weshowed
thatthesettingofNotchsignallinglevelsisdeeplyembeddedin
thephysiology ofthecellthroughtheoperationofanendocytic
traffickingnetworkthattunessignalactivitybyregulatingNotch
fluxtowardsinhibitoryorsignalactivationoutcomes. Ournewmodel
canexplainlongstandingobservationsofperplexingtemperature
andgeneticbackgrounddependentswitchingbetweenlossand
gainoffunction NotchsignallingphenotypesinDrosophilaandis
providinganewoverviewtounderstandtherelationshipbetween
structureandfunctionofNotchanditsmutantphenotypes.

PC3.2 CRUMBS PREVENTS

ECTOPIC NOTCH ACTIVATION

IN DROSOPHILA BY INHIBITING
LIGAND-INDEPENDENT ENDOCYTOSIS

™ MONDAY 3 JULY, 2017 © 09:40

& LINDA NEMETSCHKE (MPI-CBG, GERMANY), ELISABETH KNUST
(MPI-CBG, GERMANY)

© NEMETSCHeMPI-CBG.DE

Crumbs and Notch are two evolutionary conserved, apically
localized transmembrane proteinswithbigextracellulardomains
richinEGF-likerepeats. Crumbsisone ofthekeydeterminants of
apical-basalpolarity. Notchisaubiquitouslyexpressedreceptor,
which performs a plethora of functions; therefore, its activity
hastobetightlyregulated. Here we showthat Drosophila Crumbs
prevents Notchendocytosisindevelopingwingsthroughdirect
interactionbetweenthetwoproteins. Notchendocytosisinthe
absenceof CrumbsdoesnotrequiretheligandsDeltaand Serrate
ory-secretaseactivity. Yet,itresultsinactivation oftheligand-
independent, Deltex-dependent Notchsignallingpathway. This
function of Crumbs is not due to general defects in apico-basal
polarity,aslocalisationofotherapical proteinsisunaffected. Our
datarevealanewmechanismtocontrollocalisationandactivity of
thepotentNotchreceptor,anduncoveranovelroleof Crumbs, which
isindependentofitsroleinapico-basalpolarity.

PC3.3 ROLE OF THE Rsr1 GTPase
IN CANDIDA ALBICANS HYPHAL
GUIDANCE - AND BEYOND

™ MONDAY 3 JULY, 2017 ©® 10:10

& TINABEDEKOVIC (UNIVERSITY OF ABERDEEN, UNITED
KINGDOM), ALEXANDRA C BRAND (UNIVERSITY OF ABERDEEN,
UNITED KINGDOM)

© TINA.BEDEKOVIC@ABDN.AC.UK

Candidaalbicansisanopportunisticfungalpathogenthatcancause
systemicinfectionsinimmunocompromisedpatients, wherethe
formationofinvasivehyphalfilamentscontributestofatallevels
of sepsisandorganfailure. Hypha-mediatedtissuedamagedepends
ondirectionalgrowthresponsesthatareregulatedbythesmall
N-Ras-like GTPase,Rsrl.InS. cerevisiae,RsrlisaK-Rasandspecifies
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theyeastbudsitewhereitisactivatedbyitsguanine-nucleotide
exchange factor (GEF), Bud5, and de-activated by its GTPase
activating protein (GAP), Bud2. However, itsrolein C. albicans
hyphaeislesswellunderstood. Thesiteof Rsrl activityisthought
toberegulatedbythelocalizationof Bud5andBud2atthetipand
subapicalregionofhyphae,respectively. We generated mutant
strainsexpressingasinglecopy of Rsr1 GDP-locked (Rsr1¥*®N) or
GTP-locked (Rsr'¢?V)andfusedthemwith YFPtofurtherelucidate
theregulationofRsrlinhyphae. Hereweshowthat YFP-Rsr1K16N
and YFP-RsrlG12Varedifferentiallylocalised. Affinitypurification
ofheterologously-expressed GST-taggedmutant versionsof Rsrl
againstlysatesofyeastandhyphaesuggeststhatactivitystate
andcellmorphology differentially determinethebindingpartners
of Rsrl.Thesedata, togetherwithphenotypicanalyses,indicate
thatRsrlmaynotonlyhavearoleingrowth-siteselection,butalso
innuclearploidyandcellstressresponses. Thesefindingssuggest
thattheroleofN-RasRsrl GTPaseinC.albicansextendsbeyond
directionalgrowth.

PC3.4 COORDINATION IS KEY -
RHOGTPASE RECRUITMENT AND PROTEIN
COMPLEX ASSEMBLY AT THE ROOT HAIR
INITIATION DOMAIN

™ MONDAY 3 JULY, 2017 ® 10:25

& PHILIPP DENNINGER (COS HEIDELBERG, GERMANY),
GUIDO GROSSMANN (COS-HEIDELBERG, GERMANY)

@ PHILIPP.DENNINGER@COS.UNI-HEIDELBERG.DE

Westudytheestablishmentofpolarplasmamembranedomains
usingroothairinitiationin Arabidopsisasamodelsystem. This
processinvolvesrecruitmentandactivationofsmall GTPases,a
commonmechanisminalleukaryotes.Despitetheconservednature
ofpolargrowth, ourunderstanding of themechanismshowthe
plasmamembraneisspecifiedlocallyandhowproteinrecruitment
is coordinated is limited. To resolve the stepwise assembly of
thetip growthmachinery wefollowed the timed association of
34proteinsinvolvedinroothairinitiationandpresentatime-line
of membrane domain formation. Rho-like GTPases from plants
(ROPs)areamongthefirstproteinstoaccumulateattheroothair
initiationsite, followedbymultiplefactors of differentfunctions.
ROPsareknownkeyplayersforpolargrowth,butitremainsunclear
whethertheymarkthesiteofhairemergenceorfollowupstream
determinants. Toidentify geneswitharoleinROPrecruitment,
weanalyzedknownandputativeROPinteractors. Weidentified
candidates that associate with the root hair initiation domain
concurrently with ROP2. In loss-of-function mutants, ROP2
accumulationand, consequently,roothairinitiationwasimpaired.
Uponoverexpressionofselectedmarkers, ectopicpolardomains
wereformedattheplasmamembranethatwereabletorecruitROP2.
Ourresultssuggestamechanismthatinvolvesrecruitmentfactors
thatmarktheroothairinitiationdomainandarenecessaryand
sufficientforthepolaraccumulation of Rho-GTPasestotheplasma
membrane-akeystepduringtheinitiationoftipgrowth.
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PC3.5 THE COMPLEX RELATIONSHIP
BETWEEN POLARIZED GROWTH AND
CELL POLARITY

™ MONDAY 3 JULY, 2017 ©® 14:00

& NATASHA S SAVAGE (UNIVERSITY OF LIVERPOOL,
UNITED KINGDOM)

©@ NSAVAGE@LIVERPOOL.AC.UK

Cellmorphologyandcellfunctionareinextricablylinked. Onefactor
of morphology controlislocalized (polarized) growth. Exocytic
vesicles provide the plasma membrane needed for cell growth.
Localizing the delivery, and insertion, of exocytic vesicles to
specificgrowthareasisthejoboftheRhoGTPasesCdc42andRacl.

Inthispresentationwewilltalkabouttheinterplaybetween
polarizedpatchesofCdc42/Racl,whichmarkthesitesofvesicle
insertion (polarized growth),and theactofvesicleinsertionitself.
Wewilluseworkundertakeninfungalspeciesandinsilicotosupport
thediscussionsbutthebasicprinciplesaddressedhaveimplications
onallhighereukaryotes.

PC3.6 MOLECULAR MECHANISMS OF
COORDINATED CELL POLARISATION
IN THE DROSOPHILA WING

™ MONDAY 3 JULY, 2017 ©® 14:40

& KATHERINE H FISHER (UNIVERSITY OF SHEFFIELD, UNITED
KINGDOM), NICHOLAS A MONK (UNIVERSITY OF SHEFFIELD,
UNITED KINGDOM), DAVID STRUTT (UNIVERSITY OF
SHEFFIELD, UNITED KINGDOM)

©@ K.H.FISHER@SHEFFIELD.AC.UK

Thebeautifulanddiversepatternsobservedthroughoutnature
originatefromacommonprocessofsymmetrybreaking. Animal
stripes,thebranchesofatreeandeventhecharacteristicshapeof
ourownhandsareexamplesofspatialpatterns, wheregrowthor
deformationoccuratvaryingratesovertissuesandpreferentially
inparticulardirections. Thispatterned growthisself-organised,
coordinatedbyinternalrulesatacellularlevel. Amajorchallenge
istodeciphertheseruleswiththeultimateaimof preventingor
treatingdevelopmentaldefectsthatarisefromerrorsinthisprocess.

The specification and coordination of orientations within
growingtissuesremainpoorlyunderstood. Myresearchemploys
powerfulgeneticsandimageanalysisofthedeveloping Drosophila
wingtodeterminehow cellsbecomepolarisedandhow polarity
iscoordinatedatatissuescale.lhavedevelopedacomputational
modeltodetermine whetherparticularhypothesisedmolecular
mechanismscanaccountfortheobservedpatternsofpolarity. We
haveexperimentallytestedmodelpredictionstouncoverhowthe
Fat/Dachsousmolecularsystemcanextractvectorialinformation
fromachemical gradienttopolarisecellsevenlyacrossatissue.
Thisworkdemonstratesthepowerofanintegrativeapproachin
uncoveringthemolecularmechanismsbywhichsuchlong-range
gradientsareinterpreted.
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PC3.7 MODELLING BASIC
MECHANISMS OF PLANAR CELL
POLARITY GENERATION AND
COORDINATION IN EPITHELIA

™ MONDAY 3 JULY, 2017 ©® 15:10

& NICK MONK (UNIVERSITY OF SHEFFIELD, UNITED KINGDOM),
LU XIAO (UNIVERSITY OF SHEFFIELD, UNITED KINGDOM)

@ N.MONK@SHEFFIELD.AC.UK

Cellsinepithelial sheetsoftenexhibitplanarcellpolarity (PCP)-
overt polarisation within the plane of the epithelium. The
establishmentand coordination of PCPisknowntodependon
transmembrane protein complexes, whichadopt non-uniform
distributionswithineachcellduringcellpolarisation.Iwillpresent
mathematical models of transmembrane complex formation,
withtheaimofunderstanding the extent to whichjuxtacrine
signallingeventscanaccountforobservedfeaturesof PCP,andthe
requirementsforexternallyimposedglobalpolarityinformation.

SCIENCE ACROSS BOUNDARIES ABSTRACTS 30




ANNUAL MEETING GOTHENBURG 2017

SCIENCE ACROSS BOUNDARIES ABSTRACTS 31

PC4 LIFE AT THE INTERFACE:
PLANT MEMBRANE-PROTEIN
DYNAMICS/INTERACTIONS DURING
ENVIRONMENTAL CHANGE

ORGANISED BY: ANGUS MURPHY (UNIVERSITY OF MARYLAND, UNITED STATES),
PIERS HEMSLEY (UNIVERSITY OF DUNDEE, UK) AND WENDY PEER (UNIVERSITY

OF MARYLAND, UNITED STATES)

SESSION SPONSORED BY: FRONTIERS
|

PC4.1 ABA RECEPTORS TRANSIENTLY
INTERACT WITH MEMBRANES THROUGH
C2-DOMAIN CAR PROTEINS

™ WEDNESDAY 5 JULY, 2017 ©® 09:00

@ PEDRO L RODRIGUEZ (INSTITUTO DE BIOLOGIA MOLECULAR Y
CELULAR DE PLANTAS, SPAIN), ALBERTO COEGO (INSTITUTO
DE BIOLOGIA MOLECULAR Y CELULAR DE PLANTAS,
SPAIN), BORJA BELDA-PALAZON (INSTITUTO DE BIOLOGIA
MOLECULAR Y CELULAR DE PLANTAS, SPAIN), JORGE LOZANO-
JUSTE (INSTITUTO DE BIOLOGIA MOLECULAR Y CELULAR DE
PLANTAS, SPAIN), JOSE JULIAN (INSTITUTO DE BIOLOGIA
MOLECULAR Y CELULAR DE PLANTAS, SPAIN), MARIA A.
FERNANDEZ (INSTITUTO DE BIOLOGIA MOLECULAR Y CELULAR
DE PLANTAS, SPAIN)

@ PRODRIGUEZ@IBMCP.UPV.ES

Regulationofiontransportinplantsisessentialforcellhomeostasis
andstressresponse. Abioticstressunbalancescellionhomeostasis
and plantstendtore-adjustitregulatingmembrane transporters
andchannels. Theplanthormoneabscisicacid (ABA)andthesecond
messenger Ca2+arecentralinsuchprocessessincetheyareinvolved
intheregulationofproteinkinasesandphosphatasesthatcontrolion
transportactivityinresponsetoenvironmentalstimuli. Membrane-
delimited ABAssignaltransductionplaysacriticalroleinthisprocess,
but little information is available on the molecular mechanisms
linking core signaling components to the plasma membrane. We
haveshownthattransientcalcium-dependentinteractionsof ABA
receptorswithplasmamembraneismediatedthrougha10-member
familyofC2-domain ABA-related (CAR)proteins, CAR1to CAR10,
inArabidopsisthaliana. CAR1and CAR4interactwithseveral ABA
receptorsin plasmamembrane as well asinnucleus of plant cells.
Thecrystalstructureof CAR1and CAR4wassolved, whichrevealed
that, in addition to a classical calcium-dependent lipid-binding
C2-domain,aspecificCARsignatureisresponsiblefortheinteraction
with ABAreceptorsandtheirrecruitmenttophospholipidvesicles. This
interactionisrelevantforreceptorfunctionand ABAsignalingsince
differentcartriplemutantsaffectedinCAR1, CAR4, CAR5andCAR9
genesshowedreducedsensitivityto ABAinseedlingestablishment
androotgrowthassays.Insummary, weidentified ABAreceptor-
interacting partners that mediate a transient Ca* -dependent
interaction with phospholipid vesicles, which affects receptor
sub-cellularlocalizationandpositivelyregulates ABAsignaling.

PC4.2 BULK INTERNALIZATION,
SORTING, AND TURNOVER OF
TRANSPORTERS ASSOCIATED
WITH ORDERED LIPID DOMAINS
IN RESPONSE TO SALT STRESS IN
ARABIDOPSIS IS DISTINCT FROM
ABA DEPENDENT PROCESSES

™ WEDNESDAY 5 JULY, 2017 ® 09:40

& ANGUS MURPHY (UNIVERSITY OF MARYLAND, UNITED STATES),
CHANGXU PANG (UNIVERSITY OF MARYLAND, UNITED STATES),
DORON SHKOLNIK (UNIVERSITY OF MARYLAND, UNITED
STATES), WENDY A PEER (UNIVERSITY OF MARYLAND, UNITED
STATES), WIEBKE TAPKEN (UNIVERSITY OF MARYLAND, UNITED
STATES), MARK JENNESS (UNIVERSITY OF MARYLAND, UNITED
STATES), JOSHUA BLAKESLEE (OHIO STATE UNIVERSITY,
UNITED STATES)

©@ ASMURPHYeUMD.EDU

Salt-inducedinternalizationofplasmamembrane (PM) ATPBinding
Cassette (ABC) and Intrinsic Proteins (PIPs) hasbeenreported
in Arabidopsis and other plant species. Internalization of these
transportershasbeenvariouslydescribedasselectiveand ABA-
dependent.Forinstance, transcriptabundanceassociatedwith
the ABCB4rootauxintransportergeneisregulatedviathe ABI4
transcriptionfactorandmicroRNA844undernitrogenlimitation
thtinduces ABAsignallingprocesses.Inshortertimeframes, ABA
alsoimpactstraffickingof ABCB4atthe trans GolgiNetworkwith
theresultofdiversionoftheproteintotheprevacuolarcompartment.
Presumably,regulationof ABCB4intherootepidermisregulates
auxin-dependent growth, butmayalsolimit secondarynitrate
channelactivityassociatedwith ABCB4.However, 75-100mMNaCl
orKCltreatmentprovokesanalmostinstaneousinternalization of
ABCB4,PIPisoforms,and ABCG36/PEN3/PDR9inlargerendosomal
structures. Thisinternalizationisnot ABA dependent, co-incides
with rapid decreases in root turgor, membrane depolarization,
andcytosolicpH,aswellasappearance of vacuolar “bulbs”. The
rapidityof theprocessandimpactonasetofproteinspreviously
showntobeassociatedwithorderedmembranedomainssuggests
the presence of a process similar to salt-induced, “bulk flow”
membraneinternalizationdescribedinSaccharomycescerevisiae.
Rootsrestoredtocontrol conditionsrecover, withdifferentialrates
ofrecoveryobservedwithvariousmembranemarkers.Itisproposed
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thattheseprocessesareprimarilyaconsequenceofturgor-induced
membrane turnover, but have a secondary protective effectin
reducingpermissiveionuptakewhenthelipidenvironmentatthe
PMisperturbed.

PC4.6 THE ARABIDOPSIS ASPARTLY
PROTEASE 2 FUNCTIONS IN THE
TRANS-GOLGI NETWORK

™ WEDNESDAY 5 JULY, 2017 ©® 11:00
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PC4.7 ENDOCYTIC MECHANISMS OF
MEMBRANE PROTEINS IN PLANTS -
A SINGLE-MOLECULE PERSPECTIVE

™ WEDNESDAY 5 JULY, 2017 ©® 11:30

@ XIAOJUAN LI (BEIJING FORESTRY UNIVERSITY, CHINA),
JINXING LIN (BEIJING FORESTRY UNIVERSITY, CHINA),
LUSHENG FAN (INSTITUTE OF BOTANY CHINESE ACADEMY
OF SCIENCES, CHINA), RUILI LI (BEIJING FORESTRY
UNIVERSITY, CHINA)

& WENDY PEER (UNIVERSITY OF MARYLAND, UNITED STATES),
CHANGXU PANG (UNIVERSITY OF MARYLAND, UNITED STATES),
DORON SHKOLNIK (UNIVERSITY OF MARYLAND, UNITED
STATES), ANGUS S MURPHY (UNIVERSITY OF MARYLAND,
UNITED STATES)

@ WAPEER@UMD.EDU

Plant aspartyl proteases localized to the apoplast function in
germinationanddefence. Aseparatecladeofaspartyl proteases,
representedhereby ASPARTYLPROTEASE2(APA2)containa
saposin-likelipidinteractiondomainandfunctionwithinthelumen
oftheendomembranesystem. APA2issynthesizedasapropeptide
andisauto-activatedatacidicpH (pH~5.5andbelow). An APA2-
CFPfunctionalfusionpartially co-localizedwiththe pre-vacuolar
compartment (PVC) marker BP80-GFPandthetrans-GolgiNetwork
(TGN)markerSYP61-YFP.TheSYP61compartmentwasshowntobe
pH5.6,andsaposindomainsmediatemembranefusionatacidicpH.
The ATP-Binding CassettesubfamilyBtransporter ABCB4,aplasma
membrane, fasciclin-likearabionogalactan-anchoredproteinwhich
was previously foundto traffic to the plasmamembrane viathe
SYP61compartment, wasidentifiedasasubstratefor APA2. APA2
cleavesanoligopeptidecorrespondingtoanextracellular (luminal)
loopof ABCB4,andinvitroassaysofplantextractsshowed ABCB4
degradationinthe presence of APA2 at acidic pH. The saposin-
likedomainmay facilitate proteolysisinvivo. Stresstreatments
increased APA2co-localizationwithSYP61and BP80. APA2appears
tohavearolein ABCB4redirectiontothePVCviaVTI11/12following
stresstreatment.

@ LIXJeBJFU.EDU.CN

The plant plasma membrane (PM) is highly dynamic.
Thus, measuring the mobility of PM proteins is key to
understanding cellular signaling mechanisms. In the
past few years, we have developed VA-TIRFM to image PM
proteins in intact plant cells, provided new information
on the spatiotemporal dynamics of specific molecules.
Clathrin-mediated endocytosis plays an essential role in
many cellular and developmental processes. Based on single-
molecule and genetic approaches, we demonstrated that
Arabidopsis AP2ciscloselyassociatedandphysicallyinteracts
with the clathrin light chain (CLC). In addition, the density
and turnover rate of the CLC spots are significantly reduced in
the ap20 mutant. These findings led us to conclude that AP2
is involved in the CCV initiation, assembly and maturation
stages, which is required for clathrin-mediated endocytosis.
Inrecent years, the possible functions of plant membrane
raft-like domains have been described. We found that
Arabidopsis flotillinl (AtFlotl) was associated with the
membrane microdomains. We further demonstrated that
the dynamic behavior and localization of Flot1l puncta were
different from that of CLC puncta. Moreover, reduction in
meristem size and retardation in seedling growth were
detected in amiRNA AtFlotl transgenic lines. These findings
suggested that AtFlotl is involved in a clathrin-independent
endocytic pathway and functions in seedling development.
Furtherstudiesbasedonsingle-moleculeapproachesrevealed
thatclathrinand AtFlot1l-associated membranemicrodomains
cooperatively regulate PM protein dynamics and endocytosis,
such as aquaporin (PIP2;1), and the membrane microdomain
altersPMproteinsactivitiesbypositivelyornegativelyaffecting
theirclusteringandsignaltransduction.
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PC4.8 MOLECULAR MECHANISM OF
TOUCH SENSING AND SIGNALLING

™ WEDNESDAY 5 JULY, 2017 ©® 13:50

@ RAINERHEDRICH (UNIVERSITY OF WURZBURG, GERMANY)

@ HEDRICH@BOTANIK.UNI-WUERZBURG.DE

Theresponseofthecarnivorousplant Dionaeamuscipulatomechanical
stimulation has captured the imagination of scientist early on.
Insectsattractedbytheodouroftheflytrapandexploringtheinner
traplobeaccidentallydisplacesensorytriggerhairscausingfiring
ofindividualactionpotentials (APs). Triggerhairstimulationisonly
recognizedaspotentialfoodwhenamovingobjectelicitstwo APs:
Excitation-contractionofthecaptureorganbythesecond APtrigger
resultsinlocalturgorchangesandimmediatebucklingofthetrap’s
twolobesintoacage. Excitation-contractioncouplingduringfasttrap
closurereliesonmolecularmechanismsoperatedbythetriggerhair.
Toaddressthenatureandelectro-biologyof Dionaea’smechano-
sensory organ, we have isolated multicellular trigger hairs from
theflytrapandidentified theirtranscriptomic profile focusingon
geneswithpronounceddifferentialexpressioninthemulticellular
mechanosensor.Inadditiontogeneclustersrequiredforhousekeeping
functions, we identified transcripts associated with mechano-
sensationandiontransport.Bioinformaticsanalysesidentifiedtrigger
hairexpressedchanneltypeslikelyassociatedwithpeculiarfeatures
oftheactionpotentialoriginatinginthemechanosensor.

PC4.9 THE ANION CHANNEL SLAH3 AND
ITS MULTIPLE MODES OF REGULATION

™ WEDNESDAY 5 JULY, 2017 ©® 14:30

@& INES KREUZER (UNIVERSITY OF WURZBURG MOLECULAR PLANT
PHYSIOLOGY AND BIOPHYSICS, GERMANY), GEIGER DIETMAR
(UNIVERSITY OF WURZBURG MOLECULAR PLANT PHYSIOLOGY
AND BIOPHYSICS, GERMANY)

@ IFUCHS@BOTANIK.UNI-WUERZBURG.DE

SLAC/SLAHanionchannelsaremasterswitchesofplantstress
responses. WhileSLAC1expressionisrestrictedtoguardcells, its
homologSLAH3isexpressedinvarioustissuesincludingguard
and mesophyll cells and roots. Interestingly, SLAHS3 activity
is modulated in a tissue/cell specific way. When expressed in
aerial tissues, SLAH3 anion channels are not active per se but
require extracellular nitrate and phosphorylation by calcium-
dependentkinases (CPKs).Inroots,however, SLAH3doesnotneed
phosphorylationforactivity:there, SLAH3co-localiseswithSLAH1
channelsubunitsinthepericyclecellsadjacenttothexylemvessels.
When co-expressed in Xenopus oocytes, the electrically silent
SLAH1subunitgatesSLAH3openevenintheabsenceofnitrate
and CPKs. Apparently, theheteromerizationof SLAH1/SLAH3
facilitates SLAH3-mediated chloride effluxfrompericyclecellsinto
therootxylem.Undersaltstressor ABAtreatment, thetranscription
of SLAHlandSLAH3ismassivelyreduced, whichrepresentsan
elegant way of circumventing excessive chloride uptake under
salineconditions.InArabidopsismesophyllcells,SLAH3isregulated
differently: here, SLAH3 is phosphorylated and activated by
CPK21,whichisitselfcontrolledbytheproteinphosphatase ABI1.
AllABAsignallingcomponentsregulatingmembrane-delimited
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stepsdownstreamof ABI1areatleasttransitionallyassociated
withstablelipidnanodomains. Particularly, CPK21and SLAH3
predominantlyinteractinsuchmembranedomains, whichresults
inchannel activation and anion efflux. In the presence of ABI1
(i.e.absenceof ABA),SLAH3and CPK21donotentercommonlipid
nanodomains,whichinhibitstheirinteractionandthusprevents
SLAH3-mediatedanioncurrents.

PC4.10 HOW DO HIGHER PLANTS
SENSE TEMPERATURE?

™ WEDNESDAY 5 JULY, 2017 ©® 15:00

& TOANNA KOSTAKI (UNIVERSITY OF BRISTOL, UNITED
KINGDOM), VERITY C BONNELL (UNIVERSITY OF BRISTOL,
UNITED KINGDOM), ALISTAIR M HETHERINGTON (UNIVERSITY
OF BRISTOL, UNITED KINGDOM), ANTONY N DODD
(UNIVERSITY OF BRISTOL, UNITED KINGDOM), KEARA A
FRANKLIN (UNIVERSITY OF BRISTOL, UNITED KINGDOM)

@ BZKIK@BRISTOL.AC.UK

Understanding how higher plant cells perceive temperature
is a major challenge in biology. We report a novel approach to
addressthis question using stomatal guard cells as amodel cell
system. Guard cells sense environmental signals such aslight,
temperature, drought and CO; and adjust the aperture of the
stomatalporetoregulategasexchange.Increasesintemperature
promotestomatalopeninginordertofacilitateevaporativeleaf
cooling. Wehaveexploitedthisresponseinisolatedepidermaltissue
toidentifyputativetemperaturesensingmechanisms. Ourdata
demonstratethatlossoffunctionallelesof knowncomponentsin
temperaturesignallingandstomatalopening (ARP6, FT1, PIF4,
PHOT1and PHOT2)donotaffecthightemperature-mediated guard
cellmovement.Furthermore, ourdatasuggestthatdisruptingthe
interactionof14-3-3proteinswiththeplasmamembraneH*-ATPase
inhibitshightemperature-mediated stomatalopeningbutdoes
not affect the transcriptional induction of heat shock proteins.
Transcriptionalresponsestoelevated temperaturemaytherefore
beuncoupledfromeventsthattakeplaceintheplasmamembrane.
Finally, wehavefoundthatmostmembersofthenon-epsilongroup
of the 14-3-3 family contribute to high temperature-mediated
stomatalopening,whileitappearsthattheH*-ATPasesAHAland
AHAZ2differentiallyregulatelightand temperatureresponses,
respectively. Althoughitislikelythattherearemultipletemperature
sensingmechanismsoperatinginhigherplants,guardcellsprovide
auniqueopportunitytoanalysegeneexpressionandaphysiological
outputatthesinglecelllevel.
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PC4.11 STAYING-TIGHT:
SHAPING PLASMODESMATA
MEMBRANE CONTACT SITES

™ WEDNESDAY 5 JULY, 2017 ©® 15:45

& EMMANUELLE BAYER (CNRS UNIVERSITY OF BORDEAUX
LABORATORY OF MEMBRANE BIOGENESIS, FRANCE), WILLIAM
NICOLAS (CNRS UNIVERSITY OF BORDEAUX LABORATORY OF
MEMBRANE BIOGENESIS, FRANCE), MAGALI GRISON (CNRS
UNIVERSITY OF BORDEAUX LABORATORY OF MEMBRANE
BIOGENESIS, FRANCE), SYLVAIN TREPOUT (INSTITUT CURIE,
FRANCE), KARL OPARKA (INSTITUTE OF MOLECULAR PLANT
SCIENCES UNIVERSITY OF EDINBURGH, UNITED KINGDOM),
JENS TILSNER (BIOMEDICAL SCIENCES RESEARCH COMPLEX
UNIVERSITY OF ST ANDREWS, UNITED KINGDOM), LYSIANE
BROCARD (BORDEAUX IMAGING CENTRE PLANT IMAGING
PLATEFORM UMS 3420 INRA-CNRS-INSERM-UNIVERSITY OF
BORDEAUX, FRANCE)

@ EMMANUELLE.BAYER@U-BORDEAUX.FR

Remarkably and unlike other eukaryotic cell junctions,
plasmodesmata (PD) pores establish both membrane and
cytoplasmiccontinuity throughouttheplant. Withinthe PDpores,
theplasmamembrane (PM)andtheendoplasmicreticulum (ER)
cometoremarkablycloseproximityandareconnectedby ‘spokes’
whosefunctionandidentityremainunknown.Boththe ERand PM
membrane domains lining PD are highly specialised and
contain a specific set of proteins and lipids that are critical for
proper function?,’. Inherent to their structure, PD constitute a
specialisedtypeof membrane contactsite (MCS),ageneralterm
describing areas of close (10-30 nm) apposition between two
membranes?,S.InyeastandhumancellsMCS arewell-established
sitesforinter-organellesignalling®.InPD, thefunction of ER-PM
tetheringremainsanenigma. Accordingtocurrentmodelshowever,
modulationinthegapbetweentheERandthePMdefinesthespace
availableformoleculartrafficking, governingthesize exclusion
limit (SEL) of thepores. However,howPD channelsarebuiltand
organisedwithinthenarrow spacebetweentheERandthe PM,
andhowER-PMspacingaffectscell-to-cellconnectivityremains
littleunderstood. Hereweusedelectrontomographytogainaccess
to the 3D ultrastructure of PD and shed light on the structural
plasticityof theirER-PMjunctions.
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PC4.12 CALCIUM RELEASE FROM

THE PLANT ENDOPLASMIC RETICULUM
OCCURS DURING BLUE-LIGHT
RETROGRADE SIGNALING FROM

THE ER-CHLOROPLAST JUNCTION

™ WEDNESDAY 5 JULY, 2017 ® 16:15

& LAWRENCE R GRIFFING (TEXAS AM UNIVERSITY, UNITED
STATES), SARA MAYNARD (TEXAS AM UNIVERSITY, UNITED
STATES), MEGHAN CONNOLLY (TEXAS AM UNIVERSITY,
UNITED STATES)

© GRIFFINGETAMU.EDU

Inanimalcellsandyeasts,butnotinplants,calciumreleasedfrom
theendoplasmicreticulum (ER) occursthroughcalciumchannels
thatareeitherIP3receptorsorryanodinereceptorsandmodulatesa
vastarrayofsignalingresponses. Thegenesforthesecalciumrelease
channelsarenotfoundinplants. Here,however,directevidence
fortheERactingasastoreforcalciumrelease,uponthereceiptof
anabioticsignalinplantsispresented. Thesignalishighintensity
405nmbluelightfocuseddirectlyonthe ER-chloroplast junction.
Immediatelyuponillumination, calciumionsarereleasedintothe
cytosol,generatingauniquecalciumsignatureasdetectedwith
cytoplasmically-expressed YCnano65. Photostimulation ofother
regionsofthe ERproducesacalciumsignaturethatdiffersinboth
thetimingandmagnitudeoftheresponse. Theevidencethatthe
increasedcytosoliccalciumionlevelcomesfromthe ERincludesthe
followingthreetests.1) Theresponseisnotinhibitedby exogenous
lanthanum,indicatingthatplasmamembranechannelsarenot
involved.2) Thereisaspecificchangeintheresponseupontreatment
withthe ECA (ER-calcium ATPase)inhibitor, cyclopiazonicacid.
3)When calciumconcentrationismonitoredwiththe ER-targeted
calciumsensor,D1ER, the ER calciumionconcentrationinthelumen
oftheER decreases. Theincreasedcytosoliccalciumandchanges
intheERionstatusmayplayaroleinretrogradesignalingtothe
nucleuswhichproducesaresponsethatovercomesthe ERstress
whichensuesuponphotostimulation.
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PC4.13 NEIGHBOR DETECTION AT

THE LEAF TIP ADAPTIVELY REGULATES
UPWARD LEAF MOVEMENT THROUGH
SPATIAL AUXIN DYNAMICS

™ WEDNESDAY 5 JULY, 2017 ©® 16:45

@ CHRYSOULA K PANTAZOPOULOU (UTRECHT UNIVERSITY,
NETHERLANDS), FRANCA J BONGERS (UTRECHT UNIVERSITY-
WAGENINGEN UNIVERSITY, NETHERLANDS), JESSE J KUPERS
(UTRECHT UNIVERSITY, NETHERLANDS), EMILIE REINEN
(UTRECHT UNIVERSITY, NETHERLANDS), DEBATOSH DAS
(UNIVERSITY OF MUNICH, GERMANY), JOCHEM B EVERS
(WAGENINGEN UNIVERSITY, NETHERLANDS), NIELS P R ANTEN
(WAGENINGEN UNIVERSITY, NETHERLANDS), RONALD PIERIK
(UTRECHT UNIVERSITY, NETHERLANDS)

@ C.PANTAZOPOULOU@UU.NL

Vegetationstandshaveaheterogeneouslightqualitydistribution,
includingthered:far-redlightratio (R:FR) thatinformsplantsabout
proximityof neighbors. AdequateresponsestochangesinR:FRare
importantforcompetitivesuccess. Theseresponsesincludeupward
leafmovement (hyponasty)andelongationofstemsandpetioles.
HowthedetectionandresponsetoR:FRarespatiallylinkedandhow
thisspatialcoordinationbetweenthetwoaffectsplantperformance
remainsunresolved. Weshowin ArabidopsisthalianaandBrassica
nigrathatlocalized FR-enrichmentatdistinctpositionsintheleaf
induceseitherhyponastyorpetioleelongation. Usingacombination
of organ-level transcriptome analysis, molecularreportersand
physiological measurements we showthatauxindynamicsare
keytoremoteresponsetolocalized FR-enrichment.Finally,using
acomputational 3D plantmodel, wedemonstratethatR:FRsensing
inaspecificleafpositioncanbeadvantageousandstimulatesthe
performanceofplantsathighplantdensities.

PC4.14 THE ROLE OF EXTRACELLULAR
VESICLES IN PLANT-MICROBE
INTERACTIONS

™ THURSDAY 6 JULY, 2017 ©® 09:00

& ROGER W INNES (INDIANA UNIVERSITY, UNITED STATES),
BRIAN D RUTTER (INDIANA UNIVERSITY, UNITED STATES)

@ RINNES@INDIANA.EDU

Exosomesareextracellularvesicles(EVs)thatplayacentralrolein
intercellularsignalinginmammalsbytransportingproteinsand
smallRNAs.Plantsarealsoknowntoproduce EVs,particularly
inresponsetopathogeninfection. ThefunctionsofplantEVsare
unknown, however. EV productionis enhanced inresponse to
infectionwith Pseudomonassyringaeortreatmentwithsalicylic
acid,suggestingthatEVsplayaroleindefense.Consistentwith
thishypothesis,proteomicanalysesofpurifiedEVsrevealedthat
theyarehighlyenrichedinproteinsinvolvedinbioticandabiotic
stressresponses, whilesRNA-seqanalysesrevealedthatEVscarry
numerousmiRNAs. WehypothesizethatEVsmaymediatehost-
inducedgenesilencingduringinfectionbyfungalpathogens. In
thistalkIwill present our ongoing work totestthishypothesis,
alongwiththeresultsofreversegeneticscreensinwhichweare
identifying ArabidopsisgenesrequiredforproteinloadingintoEVs.
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PC4.15 S-ACYLATION IN
PLANTS - GREASING MEMBRANE
PROTEIN FUNCTION?

™ THURSDAY 6 JULY, 2017 ©® 09:40

@ PIERS AHEMSLEY (UNIVERSITY OF DUNDEE, UNITED KINGDOM),
CHARLOTTE H HURST (UNIVERSITY OF DUNDEE, UNITED KINGDOM),
DIONNE TURNBULL (UNIVERSITY OF DUNDEE, UNITED KINGDOM),
MAIJU A LAURILA (UNIVERSITY OF DUNDEE, UNITED KINGDOM)

© P.A.HEMSLEY@DUNDEE.AC.UK

S-acylation is a lipid based post-translational modification of
proteinsthought to alter a proteins physical propertiesleading
to alterations in how a protein interacts with the membrane
environment. It is unique amongst lipid modifications as it is
reversible;thislendsittheabilitytoactasaregulatorymechanism.
We have shown that ~40% or the plant membrane proteome is
S-acylatedandthatS-acylationaffectsbothintegralandperipheral
membraneproteins. ThestudyofS-acylationisstillinitsinfancybut
wehavefoundthatS-acylationiskeyforthefunctionoftwoplant-
defininggroupsofproteins; thecellulosesynthase complex (CSC)
andreceptor-likekinases (RLKs). Werecentlydemonstrated that
theCSC,ahetero-18-mer, contains~100S-acylgroupsandisthemost
heavilyS-acylatedprotein complexeverdescribed. Wewilldiscuss
therolesandimplicationsofS-acylationin CSCfunction. Receptor-
likekinasesareresponsibleforperceptionofalmostallextracellular
physicalstimuliinplants. TheS-acylationstateof RLKschanges
uponligandbidingandwewilldiscussourfindingsinthe contextof
RLKsignallingregulation. Wewillalsodetailourworkondefining
thedynamicS-acylproteometoincreaseunderstanding of how
thisenigmaticmodificationregulatesmembraneproteinfunction.

PC4.16 SUBCELLULAR REGULATION
OF PIP2;5 PLASMA MEMBRANE
AQUAPORIN BY LIPID ENVIRONMENTS
AND INTERACTING PROTEINS

™ THURSDAY 6 JULY, 2017 ©® 10:10

& ANAR FOX (INSTITUT DES SCIENCES DE LA VIE UNIVERSITE
CATHOLIQUE DE LOUVAIN, BELGIUM), FRANCOIS CHAUMONT
(INSTITUT DES SCIENCES DE LA VIE UNIVERSITE
CATHOLIQUE DE LOUVAIN, BELGIUM)

@ ANA.FOX@UCLOUVAIN.BE

Plantscontinuously senseandrespondtoafluctuatingenvironment
byanaccurateregulationofchannelsactivityintheirmembranes.
Amongthesechannelsaretheplasmamembraneintrinsicproteins
(PIPs), a subfamily of aquaporins that facilitates the passive
diffusionof waterand/orsmallsolutesacrossbiologicalmembranes.
MaizePIP2;5ishighlyexpressedinroottissuesincludingintheendo-
andexodermisandhasbeensuggestedtobeinvolvedintheradial
movementofwater. Weare currently characterizingthe subcellular
behaviourofthisaquaporin, specificallyinrelationtochangesinthe
lipidenvironmentandtoitsinteractionwithotherproteins. Tothis
aim,wegenerated Maize Black Mexican Sweet (BMS) suspension
culturedcellsexpressing PIP2;5tagged with themonomeric Yellow
FluorescentProtein. Wethenmodified thelipid environment of
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YFP:PIP2;5usinginhibitorsof sterolsand sphingolipidsbiosynthesis
andobservedchangesinthediffusionpatternof YFP:PIP2;5inthe
plasmamembranebyfluorescencerecoveryafterphotobleaching.
Wearealsoimplementingthe BioID assay (proximity dependent
biotin identification) to screen for PIP interacting proteinsin a
cellularenvironment. We generated BMS cells expressing PIP2;5
tagged with a promiscuous biotin protein ligase. Thus, in the
presenceofbiotin, theproteinsthatareinteractingwiththefusion
proteinwillbebiotinylated, easily purifiedandidentifiedbymass
spectrometry. Thefirstresultswillbedescribed.

PC4.17 DYNAMICS OF MEMBRANE-
RESIDENT CELL SURFACE RECEPTORS
& PARTNERS

™ THURSDAY 6 JULY, 2017 ® 10:55

@& THOMAS OTT (UNIVERSITY OF FREIBURG, GERMANY)
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trafficking, wehypothesizethatRabG3bisinvolvedintheturnover
of activated FLS2 receptors. By Y2H screening we identified
interactorsofaconstitutivelyactive versionof RABG3B which
could be potential effectors of this Rab7 GTPase. Interestingly,
oneofthemisadescribed tethering factor between the vacuole
andactincytoskeleton,suggestingapotentialroleofthistether
inendosome-to-vacuoletrafficking. Wewillpresentdataonthis
tetherandprovideevidencesoftheroleofRabG3BinFLS2turnover
requiredtosustainflg22-induced stomatalclosure.

PC4.19 MOLECULAR INTERACTIONS AT
THE PLANT CELL SURFACE CONTINUUM

™ THURSDAY 6 JULY, 2017 ® 13:50

@ JOHN RUNIONS (OXFORD BROOKES UNIVERSITY, UNITED
KINGDOM), JOSEPH MCKENNA (OXFORD BROOKES UNIVERSITY,
UNITED KINGDOM)

@ THOMAS.OTT@BIOLOGIE.UNI-FREIBURG.DE

© JRUNIONS@BROOKES.AC.UK

Consideringthedensepackingofproteinsattheplasmamembrane
(PM)andtheplethoraofenvironmentalstimulithattissuesneedto
perceiveandtointegratesimultaneously, cellsevolvedmembrane-
basedsubstructurescalledmembranemicro-domains (MDs). These
compartmentsmayserveascentralhubsforthespecificassembly
of signalling complexes including receptors. Even though many
individualproteinshavebeendescribedtolaterally segregateinto
MDsatthecellsurface,ithasbeenalong-standingquestionwhether
pathway-specificcomponentsindeedlocalizetothesameMD.Iwill
showevidenceforthisintriguingphenomenon,unravelessential
molecularbuildingblocksandtheproposeasequenceofeventsthat
arerequiredandsufficienttomaintainaninfection-relatedMDinvivo.

PC4.18 STOMATAL IMMUNITY
REQUIRES SUSTAINING OF FLG22
RESPONSES THROUGH RabG3b-
MEDIATED TRAFFICKING

™ THURSDAY 6 JULY, 2017 ©® 11:25

@ MICHAELA KOPISCHKE (THE SAINSBURY LABORATORY
NORWICH, UNITED KINGDOM), GILDAS BOURDAIS (THE
SAINSBURY LABORATORY, UNITED KINGDOM), MARY TETLOW
(THE SAINSBURY LABORATORY, UNITED KINGDOM), SILKE
ROBATZEK (THE SAINSBURY LABORATORY, UNITED KINGDOM)

@ MICHAELA.KOPISCHKE@SAINSBURY-LABORATORY.AC.UK

The FLAGELLIN SENSING 2 (FLS2) receptor kinase mediates
immunity against bacterial infections through the perception
of flagellin (fig22). A critical defence response is the closure of
stomatatopreventbacteriafromenteringtheplantinterior. Yet,
themoleculareventsunderlyingsustainedfig22-induced stomatal
closureremainunclear. Here, wereporttheidentification of the
Rab7-likesmall GTPaseRabG3Bspecificallyregulatingstomatal
closureinducedbyflg22butnotabioticstresses. Consistently,rabg3b
mutants exhibited enhanced susceptibility to surfaceinfected
bacteria. Time courseanalysis showed thatrabg3bmutantsare
competentforclosingstomatainducedbyflg22butfailtosustain
stomatalclosure. Givenitsfunctioninlateendosometovacuole

Plantssenseandrespondtomanybioticandabioticfactorsintheir
environmentusingreceptor-mediatedsignallingmechanismsat
thecellsurface. Formanyyears,cytoskeleton, plasmamembrane
andcellwallhavebeenstudiedinisolationbuttheyactconcertedly
tocoordinatedevelopmentandstressresponse. Weuseadvanced
imagingexperimentaltechniquessuchasphotobleachingrecovery
andtotalinternalreflectioninanattempttounderstandtherole
playedbycytoskeletonandcellwallingoverningplasmamembrane
proteindynamicsandinteraction.Forminl,anactininteracting
proteinspanstheplasmamembraneandisanchoredwithinthe
cellwall. Thisprovidesstabilityofactinmicrofilamentstructure
andisprobablyimportantinmaintenance of plasmamembrane
microdomainstructure. Thecentralquestion ofongoingresearchis,
‘Doesthecellwallplayaroleinplasmamembranestructuring’? Cell
wallmutantanalysiscombinedwithpharmacologicaltreatments
arebeginningtoprovideevidenceofthisinteraction. Totalinternal
reflectionallowsustoimagesinglemoleculessuchasFLAGELLIN
SENSITIVE2(FLS2).Diffusionratesanddomainsalterdramatically
incellwallmutantlines,orwhenplantsaretreatedwithpathogen
effectorssuchasflg22.

PC4.20 GLUTAMATE RECEPTOR-
LIKE (GLR) CHANNELS IN PLANTS:
EVOLUTION AND FUNCTION ON CA?
HOMEOSTASIS IN SPERM AND MALE
REPRODUCTION

™ THURSDAY 6 JULY, 2017 ©® 14:30

& JOSE A FEIJO (UNIVERSITY OF MARYLAND, UNITED STATES)

@ JFEIJO@UMD.EDU

Iwillpresentdatasuggestinganevolutionaryconservationof GLR
channelsrelatedtoamalereproductivefunction.InPhyscomittrela
patens(Pp)double GLRKOplantsshownovisibledefectsonsomatic
development,butaresterile. Wehavedeterminedthatsterility
iscarriedbythemalegametelineage. Wethusdesignedasperm
navigationassayanddeterminedthatchemotaxisisaffectedinthe
KOsperm.InaccordancetoaroleinCa?homeostasis, KOspermhas
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lowerlevelsofcytoplasmic Ca?.Characterizationbypatch-clamp
of GLR1 onprotoplastsandheterologousmammalianexpression
showed that, despite chloride and strong cation non-selective
conductances, PpGLRs have a Ca? conductivity. Surprisingly,
ontherareeventsthatfertilization occursonthe KO plants, the
sporophytedoesnotdevelopnormally,onwhatseemslikeanextra
checkpointforfertilizationdependenton GLRs. Wehave queriedour
transcriptomicdatabases,andfoundthattheBELL2transcription
factor,whichisfundamentalforthehaploidtodiploid transition
inChlamydomonas,isalmosttotallyrepressedonthedouble KO.
Wehypothesizedthatthesporophytedevelopmentisdependent
onBELL2,andgenerated complementationlinesofthedouble GLR
KOwithBELL2underathe GLR2promoter,whichisspecifically
expressed during gamete formation. The complemented line
rescuedthephenotypethusconfirmingthedependency of BELL2
fortransitiontodiploid status. Ourworkrevealedanunexpected
dependency of GLR formalereproduction,leadingustosuggestthis
roleasthemajorselectivepressuretoconservethisfamily ofgenes
throughoutterrestrialplantevolution.

PC4.21 ABCB TRANSPORTERS AND
THEIR FUNCTION ON THE PLASMA
MEMBRANE: EXCLUDERS, EFFLUXERS
AND CHANNELS?

™ THURSDAY 6 JULY, 2017 ©® 15:00

@ MARK K JENNESS (UNIVERSITY OF MARYLAND, UNITED
STATES), ANGUS S MURPHY (UNIVERSITY OF MARYLAND,
UNITED STATES)

@ MJENNESS@UMD.EDU

A subset of plant ATP binding cassette subfamily B (ABCB)
transporters mediate the cellular export of the phytohormone
auxin. Lossofthese transportersresultsinreduced polar auxin
transportandalteredplantarchitecturebutnosignificantdefects
inembryogenesisororganogenesis. Anumberoflinesofevidence
suggestthatisotropically-oriented ABCBsexhibitchannel-like
activityforsmallanionsandpreventre-uptakeofauxinattheplasma
membrane (PM)afterauxinisdirectionally-exportedbypolarized
PIN transporters. On amacroscopic scale, cellular exclusion by
ABCBsalsodefinesboundariesofpolarauxintransportstreams.
Biochemicalandmodelingstudiespredictthatamajority of cellular
auxinpartitionsintomembrane-aqueousinterfacesandthatauxin
binding sites in ABCB proteins are situated within membrane
leaflets. Whenstandard coldloadingoftheartificialauxin2,4-D
isreplacedwithroomtemperatureloadinginS. pombe,netuptake
of2,4-Disreducedincellsheterologously expressing Arabidopsis
ABCBI19, consistent with a primary function of membrane
exclusion.Re-examinationofauxintransportandauxin-dependent
phenotypesin Arabidopsisshowsthatlossof ABCBfunctionresults
inpoolingofauxininregionsofhighauxinbiosynthesisandthatPIN
activityaloneisnotsufficienttomaintainpropertransportstreams.
ABCBlandABCB19arerequiredtomobilizeauxinfromsmallcellsin
meristematicregionsand ABCB21 makesanadditional contribution
torestrictionofauxintorootvasculature.
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PC4.3 EFFECT OF GA, SA AND JA
ON PIP AQUAPORIN EXPRESSION
IN FRAGARIA X ANANASSA LEAVES

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION

& BRITT ME MERLAEN (UNIVERSITEIT GENT, BELGIUM), ELLEN
DE KEYSER (ILVO - PLANT, BELGIUM), MARIE-CHRISTINE VAN
LABEKE (UNIVERSITEIT GENT, BELGIUM)

@ BRITT.MERLAEN@UGENT.BE

Aquaporins are water channels that facilitate passive water
transport across inter- and intracellular membranes. They
regulatewatertransportatcellularlevel. Thereareseveraltypes
of aquaporins, but because of their abundance and subcellular
location, the plasma membrane intrinsic proteins (PIPs) are
thought to contribute substantially to regulating plant water
relations and to participate in abiotic stress responses. The
questionriseswhichhormonesareinvolvedinsignaltransduction.
Fragaria x ananassa cv. Figaro plants were transferred to
a watery solution containing either no hormones (control),
0.5 mM salicylic acid (SA), 0.05 mM gibberellic acid (GA) or
0.1 mM jasmonic acid (JA). During these treatments, stomata
opened transiently under influence of SA and JA (less than 6
and 11 hours respectively). GA caused opening of the stomata
during the first 12 hours. After 24 hours, stomata were
closed in all treatments, possibly due to a lack of aeration.
GenessimilartoFaPIP1;1andFaPIP1;2aredownregulatedby GA
after6h.GenessimilartoFaPIP1;3areupregulatedbyJAafter12h.
GenessimilartoFaPIP2;1areupregulatedbyJAanddownregulated
bySAafter6h.ExpressionofgenessimilartoFaPIP2;2doesnotseem
tobeinfluencedbyanyofthetestedhormones. Theresponsesofthe
differentPIPaquaporinsarediverse,butseemtobelimitedintime
to6to12hoursafterthestartofthetreatment.Inotherspecies, the
effectontheexpressionseemstovarywithaquaporin,hormone
concentration, tissueanddurationofthetreatment.

PC4.4 DISCOVERING DE-S-ACYLATING
ENZYMES IN ARABIDOPSIS

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION

& MAIJU A LAURILA (UNIVERSITY OF DUNDEE, UNITED
KINGDOM), PIERS A HEMSLEY (UNIVERSITY OF DUNDEE,
UNITED KINGDOM)

@ M.A.LAURILA@DUNDEE.AC.UK

S-acylationistheonlyreversiblelipid-based post-translational
modificationof proteins. Eventhough 24 proteinacyltransferases
-enzymesthataddS-acylgroupsontoproteins-havebeenidentified
andverifiedin Arabidopsis, theidentitiesandnumbersofanyplant
de-S-acylatingenzymesremainunknown.Morethan500proteins
havebeensuggestedtobeS-acylatedinplantsandastillunexplored
numberofthesearelikelytobede-S-acylatedasmeansofregulating
localisationandfunction.Itistherefore veryprobablethatoneor
morefamiliesof plant APTsawaitdiscovery. APT enzymesfrom
mammals and Toxoplasma have previously been identified by
inhibitor-based approaches using competitive activity-based
proteinprofiling(cABPP). Knowninhibitorsof APTsfrommammals
prevent de-S-acylation of the plant small GTPase ROP6in vivo
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indicatingthattheseinhibitorsareeffectiveinplants. Wehave
alsoshownthattheseinhibitorscandirectlyinhibitplantserine
hydrolaseactivitiesinvivo. By combiningcABPPwithquantitative
SILACproteomicsweareidentifyingserinehydrolasesinplants
thataresensitivetoknowninhibitorsofde-S-acylationandmay
thereforeconstitutenovel plantde-S-acylatingactivities.

PC4.5 THE CHARACTERIZATION OF THE
PLASTIDIC HOMOLOG OF THE VACUOLAR
GLUCOSE TRANSPORTER1 (VGT1)

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION

@ PRATIWI PRANANINGRUM (TU KAISERSLAUTERN, GERMANY),
KATHRIN PATZKE (TU KAISERSLAUTERN, GERMANY), BETTINA
BOLTER (LUDWIG-MAXIMILIANS UNIVERSITY, GERMANY),
PATRICK KLEMENS (TU KAISERSLAUTERN, GERMANY), ILKA
HAFERKAMP (TU KAISERSLAUTERN, GERMANY), H E NEUHAUS
(TU KAISERSLAUTERN, GERMANY)

@ PRATIWIGRHRK.UNI-KL.DE

Thetransportofsugarsacrossmembranebarriersisessentialfor
higherplants, sincesugarrepresenttransportandstorageunits
of cellular energy generation and thus play a fundamentalrole
duringdevelopmentalprocessesandstressresponses.Inaddition
totransportacrosstheplasmamembrane,carrier-mediatedsugar
transporthasalsobeendemonstratedacrossorganellarmembranes,
suchastheinnerplastidenvelopeorthevacuolarmembrane,named
tonoplast. Themonosaccharidetransporterfamilyisdiverseand
contains seven distinct clades. In this study, we will focus on
VGT-likeproteinfamily of monosaccharidetransporterinwhich
comprisedofthreegenes, At3g03090,At5g17010and At5g59250.
Recently,twogenesfromthisfamily, AtVGT1(At3g03090)and
AtVGT2(At5g17010),havebeenshowntolocalizetothevacuolar
membraneof Arabidopsisthaliana (A. thaliana) andithasbeenshown
that VGT1transports glucose and a proton-coupled antiport. In
contrast,hereweshowthattheproteinencodedby At5g59250,the
thirdmember ofthissub-group,locatestothechloroplastmembrane.
Inthepresentstudy, wewanttofurthercharacterizethefunction
ofthisproteininthesugartransportmechanisminplants. We will
introducethecurrentstatusoftheinvestigationprogress.
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PC6 MOLECULAR CONTROL
OF PLANT GROWTH DURING

ABIOTIC STRESS

ORGANISED BY:ULRIKE BECHTOLD (UNIVERSITY OF ESSEX, UK)

AND BEN FIELD (CNRS MARSEILLE, FRANCE)

SESSION SPONSORED BY: CLF PLANTCLIMATICS GmbH AND

JOURNAL OF EXPERIMENTAL BOTANY
-

PC6.1 PROTEIN IMPORT INTO
CHLOROPLASTS AND ITS REGULATION BY
THE UBIQUITIN-PROTEASOME SYSTEM

™ MONDAY 3 JULY, 2017 ©® 09:00

@ PAUL JARVIS (UNIVERSITY OF OXFORD, UNITED KINGDOM)

@ PAUL.JARVIS@PLANTS.O0X.AC.UK

Mostproteinsinchloroplastsandotherplastidsareencodedinthe
nucleusandsynthesizedoncytosolicribosomes. Theyaremadein
precursorform,eachonewithanamino-terminaltargetingsignal,
ortransitpeptide. Thetransitpeptidedirectstheproteinthrougha
post-translationaltargetingpathway,andiscleaveduponarrival
insidetheplastid. Thistargetingorimportprocessismediatedby
thecoordinateactionoftwoproteinaceousimportmachines,onein
eachoftheenvelopemembranes. Theimportmachineryoftheouter
envelopemembraneiscalledthe TOCcomplex,andthatintheinner
membraneiscalledthe TIC complex. Componentsofthe TOCand
TICcomplexeshavebeenidentifiedthroughbiochemicalanalyses.
Interestingly, genomesequenceinformationhasrevealedthatmany
ofthesecomponents (particularlyreceptor componentsofthe TOC
complex) existinmultiple homologousforms. Weandothershave
usedgeneticapproachestodissectthefunctionalsignificance of
thesedifferent TOCproteinisoformsin Arabidopsis.Resultsindicate
thatthedifferentisoformsoperateindifferentimportpathwayswith
distinctprecursorrecognitionspecificities;i.e.,differentimport
pathwaysexistfordifferent precursorproteinclasses. Operation
oftheseclient-specificimportpathwayscontrolstheorganellar
proteome, playsaroleinthedifferentiationof differentplastidtypes,
andisregulatedbydirectactionoftheubiquitin-proteasomesystem
(UPS).Regulationofthe TOCapparatusbythe UPSismediatedby
theSP1E3ligaseoftheplastidouterenvelopemembrane.Inaddition
toits well-establishedrole in plastid developmental processes,
SPlalsoactsinabioticstresstolerance.

PC6.2 INVESTIGATING THE ROLE OF
THE BACTERIAL ALARMONE (p)ppGpp
IN THE CHLOROPLAST OF PLANTS

™ MONDAY 3 JULY, 2017 @®© 09:40

@& SEDDIK HARCHOUNI (AIX-MARSEILLE UNIVERSITY, FRANCE),
SAMANTHA ENGLAND (CEA, FRANCE), JULIEN VIEU (AIX-
MARSEILLE UNIVERSITY, FRANCE), BENOIT MENAND (CNRS,
FRANCE), BEN FIELD (CNRS, FRANCE)

© SEDDIK.HARCHOUNI@ETU.UNIV-AMU.FR

Oneofthemainstressresponsesinbacteriaisthestringentresponse
whichismediatedbythealarmone guanosine5-(tri)diphosphate
3’-diphosphate ((p)ppGpp). (p)ppGppisakeyregulatorynucleotide
that controls gene expression to promote survival. In plants,
elementsofthebacterialstringentresponsewereinherited from
thecyanobacterialancestorofthechloroplast1.5billionyearsago.In
plants (p)ppGppisfoundinthechloroplastand,likeinbacteria,levels
of ppGppincreasemarkedly whenplantsaresubjectedtoabiotic
stressessuchaswoundingandheatshock.Recently, we showed
that (p)ppGppisapotentregulatorofchloroplastgeneexpression
invivo,andregulatesthegrowthanddevelopmentofthemodel
plantArabidopsisthaliana.laminvestigatingtherole of (p)ppGpp
inthemoss Physcomitrellapatens,whichisamodelorganismthat
occupiesaninterestingevolutionarypositionbetweenalgaeand
vascularplants. Tounderstandtherole of (p)ppGppinmosswehave
createdtransgeniclinesthatinducibly over produce (p)ppGppby
expression of a (p)ppGpp synthase (SYN). We will discuss how
(p)ppGpp affectsmoss growthandstressresponses,andhow (p)
pprGpp hasboth conserved and specific functions withrespect
to land plants. Indeed, our findings suggest that (p)ppGpp
signallingisaflexible processthatmayfulfilldiverserolesinthe
photosyntheticeukaryotes.
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PC6.3 THE ROLE OF
RETROGRADE SIGNALS DURING
PLANT STRESS RESPONSE

™ MONDAY 3 JULY, 2017 ©® 09:40

& ASA STRAND (UMEA UNIVERSITY, SWEDEN)

@ ASA.STRAND@UMU.SE

Cellscansensechangesintheenvironmentbyexternalcuesthat
affect different receptors on the cell surface. Exposure to stress
alsoinhibitsmetabolicactivitiesandcausessevereconstraintson
cellularenergyhomeostasis. Recoveryofenergyhomeostasisby
restoringrespirationandphotosynthesisistherefore essentialfor
stressacclimationandplantproductivityduringstress.Organelles
playcrucialrolesasstresssensorsinthecelland communicatetheir
status through so-called retrograde signals to regulate nuclear
geneexpression. Thus, thestresssignallingresponseisnotlinear
butratheracomplexintegrationofsignallingnetworksoriginating
indifferentcellularcompartments. The Mediatorkinasemodule
subunitCDKE1/CDK8wasidentifiedthroughascreenformutants
thatdidnotrespond correctly toretrograde signals triggered by
oxidativestress. Thecdke/cdk8 mutantdemonstrated agenome-
uncoupledphenotypeinresponsetoretrogradesignalsoriginatingin
bothmitochondriaandplastids. Asaconsequencethemutantshowed
severelyimpairedabilitytorecoverenergymetabolismfollowing
exposuretostress. CDKE1lispotentiallyacentralnuclearcomponent
integratingmitochondrialandplastidretrogradesignalsplayinga
roleinregulatingenergymetabolismduringtheresponsetostress.

PC6.4 ADAPTATION OF PLANTS TO COLD
TEMPERATURES BY A CHLOROPLAST-
BASED SIGNALLING CIRCUIT

™ MONDAY 3 JULY, 2017 ©® 10:25

@& DORA L CANO RAMIREZ (UNIVERSITY OF BRISTOL, UNITED
KINGDOM), BETHAN F MANLEY (UNIVERSITY OF BRISTOL,
UNITED KINGDOM), KEARA A FRANKLIN (UNIVERSITY OF
BRISTOL, UNITED KINGDOM), ANTONY N DODD (UNIVERSITY
OF BRISTOL, UNITED KINGDOM)

@ DORA.CANORAMIREZ@BRISTOL.AC.UK

Survivalofphotosyntheticorganismsrequiresthe co-ordination
of biological processes with daily and seasonal changes in the
environment. To achieve this, environmental signals must be
perceivedandintegratedthroughsignallingpathwaystoachieve
correct co-ordination of gene expression. We are investigating
mechanismsthatcommunicatethisenvironmentalinformation
tochloroplasts(e.g.Noordallyetal. Science 2013). Chloroplasts
containasmallcirculargenomethatencodesessentialcomponents
ofthephotosyntheticapparatus. Nuclear-encodedsigmafactors
are evolutionarily-conserved RNA polymerase subunits that
communicatecircadianandenvironmentalinformationfromthe
nucleustochloroplast-encoded genes. Wehaveidentifiedanovel
low-temperaturesignallingpathwaythatinvolvessigmafactor-
mediatedsignallingtochloroplastsandunderpinsoptimumplant
performanceunderbothlowandfreezingtemperatures. Wehave
demonstratedthatthispathwayincreasesfreezingtoleranceand
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photosyntheticefficiencyatlowtemperatures,identifiedupstream
anddownstreamregulatorsofthepathway,anddemonstratedclose
integrationwiththecircadianoscillator. Overall, wehaveidentified
anovellow-temperaturesignallingnetwork thatinvolvesboth
anterogradesignallingtochloroplasts,andretrogradesignalling
fromchloroplaststothenucleargenome.

PC6.5 MITOCHONDRIAL AND
CHLOROPLAST STRESS RESPONSES
ARE REGULATED BY DISTINCT TOUCH-
AND ORGANELLE DYFUNCTION-
DEPENDENT PATHWAYS

™ MONDAY 3 JULY, 2017 ©® 10:40

& OLIVIER VAN AKEN (MOLECULAR CELL BIOLOGY UNIT
DEPARTMENT OF BIOLOGY LUND UNIVERSITY, SWEDEN), INGE
DE CLERCQ (VIB - DEPARTMENT OF PLANT SYSTEMS GHENT
UNIVERSITY, BELGIUM), SHAOBAI HUANG (ARC COE PLANT
ENERGY BIOLOGY UNIVERSITY OF WESTERN AUSTRALIA,
AUSTRALIA), ANETA IVANOVA (ARC COE PLANT ENERGY
BIOLOGY UNIVERSITY OF WESTERN AUSTRALIA, AUSTRALIA),
ETHAN FORD (ARC COE PLANT ENERGY BIOLOGY UNIVERSITY
OF WESTERN AUSTRALIA, AUSTRALIA), RYAN LISTER (ARC
COE PLANT ENERGY BIOLOGY UNIVERSITY OF WESTERN
AUSTRALIA, AUSTRALIA), SIMON R LAW (DEPARTMENT OF
PLANT PHYSIOLOGY UMEA PLANT SCIENCE CENTRE UMEA
UNIVERSITY, SWEDEN), MARTYNA BRODA (ARC COE PLANT
ENERGY BIOLOGY UNIVERSITY OF WESTERN AUSTRALIA,
AUSTRALIA), BARRY J POGSON (ARC COE PLANT ENERGY
BIOLOGY AUSTRALIAN NATIONAL UNIVERSITY, AUSTRALIA),
FRANK VAN BREUSEGEM (VIB - DEPARTMENT OF PLANT SYSTEMS
BIOLOGY GHENT UNIVERSITY, BELGIUM), JAMES WHELAN
(ARC COE PLANT ENERGY BIOLOGY LATROBE UNIVERSITY,
AUSTRALIA), A HARVEY MILLAR (ARC COE PLANT ENERGY
BIOLOGY UNIVERSITY OF WESTERN AUSTRALIA, AUSTRALIA)

© OLIVIER.VAN_AKEN@BIOL.LU.SE

Previousstudieshaveidentified varioustranscriptionfactorsthat
modulateretrograderegulationof mitochondrialand chloroplast
functionsinArabidopsisthaliana. However, therelativecontribution
oftheseregulatorsandwhethertheyactdownstreamofseparate
or overlapping stress signalling cascades is still unknown. We
demonstrate that multiple stress-related signalling pathways,
withdistinctkineticsignatures,convergeonoverlappinggenesets
involvedinenergyorganellefunction. Thetranscriptionfactor
ANACO017isalmostsolelyresponsiblefortranscriptinduction of
retrogrademarker genesduetochemicalorgeneticinhibition of
organellefunction. ANACO017isakeyregulatorof mitochondrial
and specific types of chloroplast retrograde signalling, with
repercussions for protein activity and metabolism. However,
anindependentandhighlytransientgeneexpressionpathway,
whichisinduced within 10-30 minutes after spray treatments,
alsotargetsenergyorganellefunctions,andisrelatedtotouchand
woundingresponses. Metaboliteanalysisdemonstratedthatthe
earlyresponseisconcurrentwithrapidchangesintricarboxylic
acidcycleintermediatesandlargechangesintranscriptabundance
ofgenesencodingmitochondrialdicarboxylate carrierproteins.
Furthermore,weshowedthatthetranscriptionfactors AtWRKY15
and AtWRKY40 haverepressiveregulatoryrolesin this touch-
responsivegeneexpression. Inconclusion, thisstudy showsthat




ANNUAL MEETING GOTHENBURG 2017

several regulatory systems can independently affect energy
organellefunctioninresponsetostress, providingalternativeways
toexertoperational control.

PC6.6 HIGH-THROUGHPUT
PHENOTYPING TO DECODE THE
COMPLEXITY OF NATURAL VARIATION
FOR RESPONSE TO THE ENVIRONMENT
IN ARABIDOPSIS

™ MONDAY 3 JULY, 2017 ® 14:00

@& OLIVIER LOUDET (INRA VERSAILLES, FRANCE)

@ OLIVIER.LOUDET@VERSAILLES.INRA.FR

Followingalonghistoryof quantitativegeneticsincropplants, it
isnowquitepopularaswelltousenaturally-occuringvariation
contained in Arabidopsis thaliana accessions as the source of
quantitative genomics approaches, designed to map QTLs and
try andresolve them at the genelevel. Apart frombeing able to
exploit-inmultiple genetic backgrounds - allelic variation that
cannotbeeasilyretrievedfromclassicalmutagenesis, thesuccess
oftheQTLstudieshasoftenbeenbecauseoftheuseofquantitative
phenotyping. Theobjective of ourworkistoapply genome-wide
quantitativemolecular geneticstoboth, averyintegrativeand
classicalquantitativetrait(shootgrowth)andamoleculartraita
priorimoredirectlylinkedtothesourceofvariation(geneexpression
undercis-regulation),inbothcasesstudiedininteractionwiththe
abioticenvironment (especially droughtstress, nitrogenlimitation
andtheircombinations). Weareusingacombinationofourunique
high-troughputphenotypingrobot (the Phenoscope), RNA-seq,
fine-mapping, complementation approaches and association
geneticstopinpointasignificantnumberof QTLsandeQTLstothe
genelevelandidentify causativepolymorphismsandthemolecular
variationcontrollingnaturaldiversity. Exploitingthesestrategies
atanunprecedentedscalethankstothe Phenoscopeshouldallow
toresolveenoughquantitativelocitostartdrawingamoregeneral
pictureastohowandwhereinthepathwaysadaptationisshaping
naturalvariation.Iwillpresentrecentresultsobtainedwhentrying
todecipherthegeneticarchitectureofdynamicgrowthresponseto
theenvironment, toillustrateourstrategiesandresearch.

PC6.7 GENETIC ADAPTATION
OF PREHISTORIC BARLEY TO
OSMOTIC STRESS

™ MONDAY 3 JULY, 2017 ©® 14:40

@& CHIOMA U OKPARA (THE UNIVERSITY OF MANCHESTER, UNITED
KINGDOM), PETER CIVAN (THE UNIVERSITY OF MANCHESTER,
UNITED KINGDOM), TERRY BROWN (THE UNIVERSITY OF
MANCHESTER, UNITED KINGDOM)

@ CHIOMA.OKPARA@MANCHESTER.AC.UK

Barley (Hordeum vulgare L.) is one of the early crops that was
domesticated in the Near East, and accompanied farmers during
migration. Barley, which growsnaturallyinsouthwest Asia, was
carriedtosoutheast Europeandeventually spreadtootherpartsof
thecontinent.ConsideringthatthenorthernpartofEuropeiscolderand
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wetterthantheir Asianorigin,barleymusthavefacedunfavourable
climatic/ecologicalconditionstherebyinfluencingtheirgrowthand
developmentinthisnewenvironment.Sometranscriptionregulatory
genes (TRG)foundinplants,includingbarley,havebeenlinkedto
adaptationtodifferentenvironmentalconditions, wheretheyeither
activatetranscriptionofcertaingenesorinactivatethem.DREB1
isanexampleofastressrelated TRGinvolvedincold/salttolerance.
Wetestedthehypothesisthatdomesticatedbarleyevolvedadaptive
changesintheDREB1geneanditspromoter,whichwerepresumably
beneficialincoldandwetenvironments. Hence,wildandlandracesof
georeferencedbarleyseedsweresampled. GenomicDNAwasextracted
followedbylong-rangePCRamplification (usinginformationfrom
theMorexgenomeassemblyasareferencetodesignprimers),library
preparationandsubsequentlynextgenerationsequencing(NGS)using
theMiSeqplatform.NGSresultsshowsynonymoussubstitutionsinthe
DREB1codingregionforallthelandraceswhileafewwildaccessions
carrynonsynonymoussubstitutions.Interestingly, multiple SNPs
foundinthepromoterregiongroupedthesamplesintotwodistinct
haplogroupseachcontainingwildandcultivatedbarley. Thesegenetic
dataarebeinganalysedusinggenealogy,network,andcorrelation
withbioclimaticvariables.

PC6.8 COMPARATIVE INTERACTION
ANALYSIS BETWEEN ARBUSCULAR
MYCORRHIZA FUNGI (AMF)
(RHIZOPHAGUS IRREGULARIS),
NPK AND DROUGHT TOLERANCE TO
GROWTH AND YIELD OF NERICA

™ MONDAY 3 JULY, 2017 ® 14:55

& ZAINAB A ABUBAKAR (GOMBE STATE UNIVERSITY,
NIGERIA), AHMAD ABDULHAMEED (ABUBAKAR TAFAWA BALEWA
UNIVERSITY, NIGERIA), HUSSAINI ABDU (ABUBAKAR
TAFAWA BALEWA UNIVERSITY, NIGERIA), ADANZE C NZEAKO
(ABUBAKAR TAFAWA BALEWA UNIVERSITY, NIGERIA),
MUHAMMED N YAKUBU (ABUBAKAR TAFAWA BALEWA UNIVERSITY,
NIGERIA), MUHAMMED MUHAMMED (ABUBAKAR TAFAWA BALEWA
UNIVERSITY, NIGERIA)

@ ZEEPHA22@YAH00.COM

Abiotic stresses such as drought, salinity, submergence, and
nutrientdeficiencieslimitriceproduction. Thesestresseshavebeen
identifiedasamongthemajorfactorsnegativelyaffectingcropyield
andproductivityworldwide. The presentstudy wasconductedto
evaluatetheresponseof NewRiceFor Africa(NERICA)cultivars
exposed to drought at 0 %, 5 % and 10 % doses of Rhizophagus
irregularis(ArbuscularMycorrhizaFungi(AMF))andatOkg/h,
90kg/hand180kg/hNPKdosesrespectively.Rootand shootmass
andyield (100grain) weremeasured. Thefindingsofthisresearch
showedthat NERICA hashigh NPKuse efficiency with 90kg/h
(halfrecommendeddose),and 5% AMF (Rhizophagusirregularis)
underdroughted conditionwithrelativelyhigheryieldthan 180
kg/h(recommendeddose)and 10% AMFunderboth droughted
andtheirrigationtreatments. Arelativelyhalfrecommendeddose
oftheNPKsignificantlyincreasedyieldintheirrigated treatment
butnotrootandshootmass. NERICA, thushastolerancetolowNPK
andwaterdeficit. Theresultsofthisstudycallsforfurtherstudies
to determine the appropriate levels of NPK that requires 5 %R.
irregularistoenhanceyieldinNERICA.Itfurtherrecommendsthat
thismethodologybeappliedinotherricecultivars.Key:Newricefor
Africa(Nerica), ArbuscularMycorrhizaFungi (AMF),NPK, drought.
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PC6.9 PHOSPHATE STATUS-DEPENDENT
CONTROL OF INTERACTIONS WITH
ROOT-INFECTING FUNGI IN PLANTS

™ MONDAY 3 JULY, 2017 ©® 15:10

@ YUSUKE SAIJO (NARA INSTITUTE OF SCIENCE AND
TECHNOLOGY, JAPAN), TAE-HONG LEE (NARA INSTITUTE OF
SCIENCE AND TECHNOLOGY, JAPAN), KENTARO OKADA (NARA
INSTITUTE OF SCIENCE AND TECHNOLOGY, JAPAN), MIDORI
TANAKA (NARA INSTITUTE OF SCIENCE AND TECHNOLOGY,
JAPAN), KEI HIRUMA (NARA INSTITUTE OF SCIENCE AND
TECHNOLOGY, JAPAN)

@ SAIJ0@BS.NAIST.JP
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Modifier (SUMO)proteinwhichincreasesduringstress. Weidentify
aSUMO interacting motif (SIM) in GID1 and demonstrate that
SUMO-conjugated DELLAbindstothismotifinaGA-independent
manner. Theconsequentsequestrationof GID1by SUMO-conjugated
DELLAsleadstoanaccumulationofnon-SUMOylated DELLAsand
subsequentbeneficialgrowthrestraintduringstress. Weconclude
thatplantshavedevelopedanon-GAmechanismtocontrolgrowth
duringstress.

PC6.17 GLUTATHIONE HOMEOSTASIS
AND CONTROL OF ROOT GROWTH
IN ARABIDOPSIS

™ MONDAY 3 JULY, 2017 © 16:40

When key nutrients are limited, plants exploit root-associated
beneficial microbes for nutrient acquisition, while retaining
effectiveresistanceagainstpathogens.Itremainspoorlyunderstood
howplantsmodulatedefenseresponsestomicrobial challenge,
according to the nature of their encountered microbes and the
availability ofkeynutrients,suchasinorganicphosphate (Pi). Here,
wereportthattranscriptionalresponsestodamage-associated
molecular pattern (DAMP) peptides via theirreceptors PEPRs,
butnot to fungal chitin, are enhanced in Arabidopsis thaliana.
Sensitized PEPR signaling leads to a substantial increase in
transcriptionalactivationofgenesengagedin Trp-derivedmetabolic
pathways,involvingproductionoftheantimicrobialscamalexin
andindoleglucosinolates. Wepursuethebiologicalsignificanceand
molecularmechanismsforPEPRsignalingsensitizationunderlow
Piconditions,byemployingabeneficialendophyte, Colletotrichum
tofieldiae (Ct)(Hirumaetal, Cell2016),anditspathogenicrelativeC.
incanum(Ci). Aspreviously describedforaleaf-infectingpathogenic
relative C. higginsianum (Yamada et al, EMBO]J 2016), Ciand Ct
infectionbothleadstodepletionoftheco-receptorkinaseBAK1,
which seems to suppress BAK1-dependent fungal resistance.
However, our genetic studies point to the existence of separate
requirements forthe PEPR pathwayand Pistarvationresponse
(PSR)pathwaysinplantinteractionsbetweenthetwocloselyrelated
pathogenicandendophyticfungi.

PC6.16 SUMO MEDIATED CELL
SIGNALLING PATHWAYS REVEAL HORMONE
BYPASS MECHANISMS IN PLANTS THAT
AFFECT GROWTH AND DEFENCE

™ MONDAY 3 JULY, 2017 ©® 16:10

@ ARI SADANANDOM (UNIVERSITY OF DURHAM,
UNITED KINGDOM)

@ ARI.SADANANDOM@DURHAM.AC.UK

Plantssurviveadverseconditionsbymodulatingtheirgrowthin
responsetochangingenvironmentalsignals. Gibberellins (GA)play
akeyroleintheseadaptiveresponsesbystimulatingthedegradation
ofgrowthrepressingDELLA proteins. GAbindingtoitsreceptorGID1
enablesassociationof GID1withDELLAs. Thisleadstotheubiquitin-
mediatedproteasomaldegradationof DELLAsandconsequently
growthpromotion. Wereportthat DELLA-dependentgrowthcontrol
canalsoberegulatedindependently of GA. Wedemonstratethata
proportionof DELLAsareconjugatedtothe Small Ubiquitin-like

& ANDREAS J MEYER (UNIVERSITY OF BONN, GERMANY),
SAJID A K BANGASH (UNIVERSITY OF BONN, GERMANY)

© ANDREAS.MEYER@UNI-BONN.DE

Thetripeptideglutathione (reducedform: GSH; oxidized form: GSSG)
isakeyplayerinmaintainingcellularthiol-redoxhomeostasisand
assuchalsoconsideredtobeinvolvedinamultitudeofabioticstress
reactions. Beyond this, GSH is required as a co-factor of several
biochemicalreactionsincludingcoordinationofFeS-clusterduring
their transfer from the assembly machinery to the respective
apoproteins as well as detoxification of toxic metabolites and
xenobiotics. Based on the growth phenotypes of partially GSH-
deficientmutants, GSHandthethiolredoxstatushavebeenlinked
todevelopmentalprocessesbutdirectevidenceforafunctionallink
isstilllacking. Toinvestigatetheroleof GSHinrootgrowth, wetook
advantageofanallelicseriesof GSH-deficientmutantsthatdisplaya
severerootphenotypecorrelatedwith GSHcontent. Whenexposedto
severewaterstressinafullyautomatedphenotypingexperimentwe
unexpectedlyfoundnosignificantdifferencesbetweenmutantsand
wild-typeplants. Thisobservationisfurthercorroboratedbythelack
ofanypronouncedchangesintheglutathioneredoxpotential (E®S#)
monitoredwithredox-sensitive GFP. Tofurthertestfortheroleof GSH
incontrolofrootgrowthwegeneratedseveraldoublemutantsaffected
inglutathioneredoxhomeostasisindifferentforms.Characterization
of these mutants at phenotypic and physiological level reveals a
distinctroleofglutathioneingrowthcontrol.
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PC6.18 LOW PHOSPHATE ACTIVATES
STOP1-ALMT1 TO RAPIDLY INHIBIT
ROOT CELL ELONGATION

™ MONDAY 3 JULY, 2017 Q®© 16:55

& THIERRY DESNOS (CEA, FRANCE), COLINE BALZERGUE
(CEA, FRANCE), THIBAULT DARTEVELLE (CEA, FRANCE),
CHRISTIAN GODON (CEA, FRANCE), EDITH LAUGIER (CEA,
FRANCE), CLAUDIA MEISRIMLER (CEA, FRANCE), JEAN-MARIE
TEULON (CEA, FRANCE), AUDREY CREFF (CEA, FRANCE),
MARIE BISSLER (CEA, FRANCE), CORINNE BROUCHOUD
(AIX-MARSEILLE UNIVERSITE, FRANCE), AGNES HAGEGE
(CEA, FRANCE), JENS MULLER (LIPB, GERMANY), SERGE
CHIARENZA (CEA, FRANCE), HELENE JAVOT (CEA, FRANCE),
NOELLE BECUWE-LINKA (CEA, FRANCE), PASCALE DAVID
(CEA, FRANCE), BENJAMIN PERET (CNRS, FRANCE), ETIENNE
DELANNOY (CEA, FRANCE), MARIE-CHRISTINE THIBAUD (CEA,
FRANCE), JEAN ARMANGAUD (CEA, FRANCE), STEFFEN ABEL
(LIPB, GERMANY), JEAN-LUC PELLEQUER (CEA, FRANCE),
LAURENT NUSSAUME (CEA, FRANCE)

@ THIERRY.DESNOS@CEA.FR

Environmental cues profoundly modulate cell proliferation
and cell elongation to inform and direct plant growth and
development. External phosphate limitation (-Pi) inhibits
primary root growth in many plant species. However,
the underlying Pi sensory mechanisms are unknown.
In a large scale EMS mutagenesis, we identified numerous
mutantallelesoftwonew Arabidopsis geneswhose WT activity
inhibits the primary root growth in -Pi: the transcription
factor STOP1 and its direct target ALMTI, encoding a
malate exudation channel. We observed that the -Pi stress
stimulates transcription of ALMT1 and that the long primary
root of stopl mutants is due to the lack of ALMT]I expression.
Weshowedthat STOP1,ALMT1andthe cellwallferroxidase
LPR1 rapidly inhibit cell elongation. Using a combination
of atomic force microscopy (AFM) micro-indentation,
pharmacology and mutants, we demonstrated that STOP1,
ALMT1 and LPR1 mediate Fe and peroxidase-dependent cell
wall stiffening of root epidermal cells in the transition zone.
Duringthe subsequent slowinhibition of cell proliferationin
theprimaryrootmeristem,whichismediatedby LPR1,butlargely
STOP1-ALMT1-independent, we showed that Fe and callose
accumulateinthestemcellniche,leadingtomeristemreduction.
Our work uncovers STOP1 and ALMT]1 as a new signalling
pathway of low Pi availability and exuded malate as an
unexpected apoplastic inhibitor of root cell wall expansion
(Nature Communications,inpress).
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PC6.19 REDUCTION OF IAA
METHYLTRANSFERASE ACTIVITY
COMPENSATES FOR HIGH-TEMPERATURE
MALE STERILITY IN ARABIDOPSIS

[ MONDAY 3 JULY, 2017 ©® 17:10

& MOHAMAD ABBAS (UNIVERSITY OF NOTTINGHAM, UNITED
KINGDOM), JORGE HERNANDEZ-GARCIA (INSTITUTO DE
BIOLOGIA MOLECULAR Y CELULAR DE PLANTAS, SPAIN), NOEL
BLANCO-TOURINAN (INSTITUTO DE BIOLOGIA MOLECULAR Y
CELULAR DE PLANTAS, SPAIN), NORMA ALIAGA (INSTITUTO
DE BIOLOGIA MOLECULAR Y CELULAR DE PLANTAS, SPAIN),
EUGENIO G. MINGUET (INSTITUTO DE BIOLOGIA MOLECULAR Y
CELULAR DE PLANTAS, SPAIN), DAVID ALABADI (INSTITUTO
DE BIOLOGIA MOLECULAR Y CELULAR DE PLANTAS, SPAIN),
MIGUEL A. BLAZQUEZ (INSTITUTO DE BIOLOGIA MOLECULAR Y
CELULAR DE PLANTAS, SPAIN)

©@ MOHAMAD.ABBAS@NOTTINGHAM.AC.UK

Hightemperatureisageneralstressfactorthatcausesadecrease
incropyield.Ithasbeenshownthatauxinapplicationreducesthe
malesterility causedbyexposuretohighertemperatures. However,
thefactthatauxinisakeyregulatorofplantdevelopmentposesthe
riskofundesiredsideeffectscausedbywidespread applications,
andthegenerationof newplantvarietieswithlocalaccumulation
ofauxininreproductiveorgansmayrepresentanalternative. We
haveexploredthepossibilityofincreasingindoleaceticacid (IAA)
inovariesbyknockingouttheIAAMETHYLTRANSFERASE1
(IAMT1)geneinArabidopsisthaliana. Theiamtlmutantshowed
increasedauxinsignalinginfuniculi,whichcorrelatedwithahigher
growthrateofwild-typepollenincontactwithmutantovariesand
prematureovulefertilization. Whilethe productionofseedsper
fruitwassimilarinthewildtypeandthemutantat20°C,exposure
to29°Ccausedamoreseveredecreaseinfertilityinthewildtype
thaninthemutant.Lossof IAMT1activitywasalsoassociated
to the production of more nodes after flowering and higher
tolerance of the shoot apical meristem to higher temperatures.
As aconsequence, the productivity of the iamt1 mutant under
highertemperatureswasmorethandoubleofthatofthewildtype,
withalmostnoapparenttrade-off.

PC6.20 HOW DO PLANTS MANAGE
THEIR ENERGY?

™ TUESDAY 4 JULY, 2017 ® 10:30

& ELENA BAENA-GONZALEZ (INSTITUTO GULBENKIAN DE
CIENCIA, PORTUGAL)

© EBAENA@IGC.GULBENKIAN.PT

Managementofenergyresourcesisimportantforthesurvival of
alllivingorganisms.Energymanagementoccursatthecellular
leveltosupportprocessesthataremostrelevantforaparticular
environmentordevelopmentalstagebutalsoatthewholeorganism
levelwhereanefficientcoordinationofactivitiesindifferenttissues
andorgansisrequiredforoptimaluseofavailableresourcesand
propergrowthanddevelopment.Inplantsenergymanagement
isamajordeterminantofcropproductivity,asitaffectsprocesses
suchasstresstoleranceflowering,branching,senescence,orseed
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filling. However,howtheenergymanagementnetwork operates
ispoorlyunderstood. Onemajor componentofthisnetworkisthe
SnRK1proteinkinasecomplex. SnRK1undergoesactivationunder
conditionsofenergydeficiency, shiftingthecell’smetabolismfrom
anabolictowardsacatabolicmodeandconsequentlyplayingpivotal
rolesincarbonallocationandremobilizationduringstressbutalso
innormalconditions.InthistalkIwillpresentourstrategiesand
progressinthedissectionofthepoorlyunderstood SnRK1signaling
pathway,asafirststeptowardsunderstandinghowplantsmanage
theirresourcesandhowplant growthismodifiedinresponse to
theenvironment.

PC6.21 INCREASING WHEAT
YIELD AND RESILIENCE USING A
NOVEL TREHALOSE-6-PHOSPHATE
(T6P) PRECURSOR

™ TUESDAY 4 JULY, 2017 ©® 11:10

@ CARA A GRIFFITHS (ROTHAMSTED RESEARCH, UNITED
KINGDOM), RAM SAGAR (OXFORD UNIVERSITY, UNITED
KINGDOM), YIQUN GENG (OXFORD UNIVERSITY, UNITED
KINGDOM), LUCIA F PRIMAVESI (ROTHAMSTED RESEARCH,
UNITED KINGDOM), MITUL K PATEL (OXFORD UNIVERSITY,
UNITED KINGDOM), MATTHEW J PAUL (ROTHAMSTED RESEARCH,
UNITED KINGDOM), BENJAMIN G DAVIS (OXFORD UNIVERSITY,
UNITED KINGDOM)

@ CARA.GRIFFITHS@ROTHAMSTED.AC.UK

Diminishingarableland,populationgrowthandvariable global
climatesareincreasingthepressureonagricultural plantspecies
to become higher-yielding and have greater resilience. Crop
improvementcanbefacilitatedbytraditionalselectivebreeding
and genetic modification approaches, however may notinduce
thechangesneededinthetimetheworldrequiresit. Trehalose-6-
phosphate(T6P)isacentralsugarsignalinplantsthatregulates
sucroseallocationandusethroughregulatingtheactivity of Sucrose
non-fermenting kinase 1 (SnRK1). In thisresearch, a chemical
approach was utilised toincrease crop yield and resilience that
reliesonincreasingtheconcentrationof T6Pwithintheplantusing
acaged-T6Pprecursor. Excitedly, whenasolutionofcaged-T6Pis
appliedtodrought-stressed wheatatjointing stage,recovery of
theplantsandthecapacitytogrownewtissueisincreasedafter
rewatering. Furthermore,and perhapsthemoststrikingresult,
isthatseedyieldofnon-stressedplantssprayedwithacaged-T6P
solutionisincreased by up to 20%. Thisresearch demonstrates
for the first time that a chemical approach can be used to alter
carbohydratebiologyinplantstoincreasedroughtresilience,in
additiontoincreasingyieldsbyupto20%,exceedingthatshownin
recentworkinGMandbreedingtechnologies.
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PC6.22 TEMPERATURE COMPENSATION
OF STARCH DEGRADATION IN
ARABIDOPSIS THALIANA: ARE
TETRATRICOPEPTIDE REPEAT
(TPR)-LIKE SUPERFAMILY

PROTEINS INVOLVED?

™ TUESDAY 4 JULY, 2017 ©® 11:25

& EVA-THERESA PYL (MAX PLANCK INSTITUTE OF MOLECULAR
PLANT PHYSIOLOGY, GERMANY), TOMASZ CZERNIAK (MAX
PLANCK INSTITUTE OF MOLECULAR PLANT PHYSIOLOGY,
GERMANY), CHRISTIN ABEL (MAX PLANCK INSTITUTE
OF MOLECULAR PLANT PHYSIOLOGY, GERMANY), SARAH M
PILKINGTON (MAX PLANCK INSTITUTE OF MOLECULAR PLANT
PHYSIOLOGY, GERMANY), DOREEN FEIKE (JOHN INNES
CENTRE, UNITED KINGDOM), ALISON M SMITH (JOHN INNES
CENTRE, UNITED KINGDOM), RONAN SULPICE (MAX PLANCK
INSTITUTE OF MOLECULAR PLANT PHYSIOLOGY, GERMANY),
MARK STITT (MAX PLANCK INSTITUTE OF MOLECULAR PLANT
PHYSIOLOGY, GERMANY)

@ PYLEMPIMP-GOLM.MPG.DE

Tocopewiththedailycycleoflightand dark, plantsaccumulate
carbon (C)reservesinthelightperiod, oftenasstarch,andthen
remobilize them at night to support metabolism, maintenance
andgrowth. Therateofstarchdegradationisaffectedbythenight
temperatureanddependsonthegrowthconditions. When Csupply
islimited, therate of starchdegradationiscompletely temperature-
compensated,responding quicklyeventosuddenchangesinnight
temperature, therebypreventingexhaustion of Creservesbefore
dawn. However, when the plant has more than enough starch
to survive through the night, the rate of starch degradation is
temperaturesensitiveanddependsonthenighttemperature. An
Arabidopsisthaliana C-starvationreporterlinewasmutagenized
withEMSandtheM; plantswereselfed. The M, populationwas
grownwithanighttemperatureof10°C,andscreened formutants
thatexperienceC-starvationfollowinganunexpectedwarmnight
temperatureof19°C.Oneoftheidentifiedmutantswasconfirmedto
beunabletoproperlyadjustitsrateofstarchdegradation, soitsstarch
reserveswerealreadydepleted2hbeforetheend of thewarmnight.
Candidategeneswereidentifiedby SHOREmappingandtestedby
phenotyping T-DNAinsertionlines. Thisconfirmedthatthecausal
mutationresidesinageneencodingatetratricopeptiderepeat-like
superfamilyprotein(TPR1). Thishasaclosehomologue, TPR2,but
tprZ2nullmutantshavenoobviousstarchphenotype. Adoubletprl
tpr2mutanthasbeenmadetotestitsresponsetounexpectedearly
warmnights.
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PC6.23 THE ROLE OF THE TOR KINASE
IN THE REGULATION OF PLANT NUTRIENT
AND STRESS SIGNALLING

™ TUESDAY 4 JULY, 2017 ©® 11:40

& CHRISTIAN MEYER (IJPB INRA VERSAILLES, FRANCE)

@ CHRISTIAN.MEYER@INRA.FR

Plants cannot escape from environmental stresses and thus
havetoadapttheirgrowthtoexternal conditionsbyregulating
cellular processes such as metabolism and hormonal balance
to preserve energy resources. The Target of Rapamycin (TOR)
kinase is an evolutionarily conserved and central regulatory
element that integrates nutrient, energy and hormone signals
to regulate growth in yeast, animals and plants. Indeed, the
TOR pathway controls essential biological outputs like mRNA
translation, autophagy, metabolic adaptations and hormone
responses, collectively contributingtogrowthandstresssurvival.
We will show that a decrease in TOR activity reduces the
accumulation of stress-related hormone (abscisic acid) and
metabolites (raffinoseandproline). Furthermore,reducing TOR
activitybygeneticorpharmaceuticalmeanshasastrongeffect
ontheglobaltranscriptome and proteomeaswellasonprimary
metabolism. For example, the expression of a vast majority of
nuclear genes coding for plastidic ribosomal proteins, which
areregulatedbymanystressesinacoordinated way, is globally
controlledbythe TORactivity. Wewillalsopresenttheidentification
of novel components of the plant TOR signalling pathway.
Inconclusionitseemsthatthe TORkinaseisanimportantsensor
andregulatory componentinplantsthatisessentialforgrowthand
metabolicadaptationstostresses.

PC6.24 LIGHT-INDEPENDENT SUGAR
SIGNALLING IN ARABIDOPSIS

™ TUESDAY 4 JULY, 2017 ® 12:10

@& ANGELA ROMAN-FERNANDEZ (DEPARTMENT OF BIOLOGY
UNIVERSITY OF YORK, UNITED KINGDOM), HEATHER EASTMOND
(DEPARTMENT OF BIOLOGY UNIVERSITY OF YORK, UNITED
KINGDOM), WAHEED ARSHAD (DEPARTMENT OF BIOLOGY
UNIVERSITY OF YORK, UNITED KINGDOM), IAN A GRAHAM
(DEPARTMENT OF BIOLOGY UNIVERSITY OF YORK, UNITED
KINGDOM), MICHAEL J HAYDON (THE UNIVERSITY OF
MELBOURNE, AUSTRALIA)

@ ANGELA.ROMAN-FERNANDEZ@YORK.AC.UK

Sugarsaretheprimecarbonandenergysourcesinmostcellsbut
alsoplaypivotalrolesassignallingmolecules.Inplants,themodel
of sugar sensing and signalling pathways has beeninferred by
homologytoanimaloryeastsystemsandbythestudyofloss-of-
functionmutantsin Arabidopsis. Themajorcomponentsidentified
include HEXOKINASE1(HXK1),Snf1-RELATEDKINASE1(SnRK1),
trehalose-6-phospate (T6P), G-proteinsignallingand TARGET
OF RAPAMYCIN (TOR) kinase, but a great deal remains to be
elucidatedabouttheprecisemolecularmechanismofsugarsensing
andsignallinginplantcells. Previousinvestigation of plantsugar
signallinghasmostlybeenperformedinthelightwhensignalling
pathwaysarealreadyactivatedbyphotosynthetically-derived
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endogenoussugars.Experimentalapproachestodistinguishsugar
andlighthaverecentlyuncoverednovelrolesforsugarsincircadian
entrainment. Using similar approaches, we have performed a
forward genetic screen in Arabidopsis using a transcriptional
luciferase reporter for COLD, CIRCADIAN RHYTHM AND RNA
BINDINGZ2 (CCR2)inalight-independentassaytoidentify sourpuss
(sor)mutantsof Arabidopsis, whicharehypo-responsivetosucrose.
Thetranscriptionalresponse of sormutantstovariousmetabolic
sugars and sugar uptake assays suggest these mutants are not
impairedintransportorcatabolism.Furthermore,wehavedetected
alteredexpressionoftranscriptionalmarkersforSnRK1and TOR
kinasepathwaysinsormutants, whichisconsistentwithaltered
sugarsignalling. Thefullextentof sugar-responsivetranscriptional
phenotypesinsormutantsarebeingdefinedbyRNA-Seqanalyses
torevealtheaffectedtranscriptionalnetworksinthesemutants.

PC6.25 INFLUENCE OF LIGHT
ON SHOOT STEM CELL REGULATION
AND DEVELOPMENT

™ TUESDAY 4 JULY, 2017 ©® 12:25

& ANNE PFEIFFER (COS UNIVERSITY HEIDELBERG, GERMANY),
DENIS JANOCHA (COS UNIVERSITY HEIDELBERG, GERMANY),
YIHAN DONG (COS UNIVERSITY HEIDELBERG, GERMANY), JAN
U LOHMANN (COS HEIDELBERG, GERMANY)

@ ANNE.PFEIFFER@COS.UNI-HEIDELBERG.DE

The development of the first leaves is actively suppressed in
etiolated Arabidopsisseedlings. Unlike otherphotomorphogenic
growthpatterns,theactivationoftheshootapicalmeristem (SAM)
dependsnotsolelyontheperceptionoflight,butadditionallyon
nutrientavailability. Wedissecthowlightaswellaslight derived
metabolic signals are integrated at the SAM to overcome this
developmentalarrest.Lightisherebyperceivedthroughtheplant’s
photoreceptors,whichactivatethestemcellregulator WUSCHELin
theSAMindependently of photosynthesisbyinhibitingthepotent
repressor of photomorphogenesis COP1.Metabolicsignals,onthe
otherhand,aretransducedtothemeristemthroughactivationof
the TARGETOFRAPAMYCIN(TOR)kinase. Weshowthat TOR
isfurthermoreinhibitedby COP1andthattheregulationof TOR
activityisinvolvedintransducingthelightsignaltothe SAM.The
TORKkinase acts therefore as centralintegrator oflight derived
signalsandakeyregulatorof meristemalactivityattheshootapex.
Lightand nutrient signalling are additionallyintegrated at the
leveloftheplanthormonecytokinin (CK). Whilelight prevents CK
breakdownattheSAMviarepressionofthe CYTOKININ OXIDASES
5and6,CKdownstreamsignallingdependsstrictlyonthepresence
ofphotosyntheticproducts.Ensuingthatboth,lightandnutrients
areavailableatthesametimeallowstheplanttoresourcefullytime
thedevelopmentaltransitiontowardsneworgandevelopment.
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PC6.26 MASTER REGULATOR HSFS
IN ARABIDOPSIS: ARE THEY
MOLECULAR SWITCHES BETWEEN
GROWTH AND DEFENCE?

™ TUESDAY 4 JULY, 2017 ©® 13:40

@ PHILIP MMULLINEAUX (UNIVERSITY OF ESSEX, UNITED
KINGDOM), WALEED S ALBIHLAL (UNIVERSITY OF SURREY,
UNITED KINGDOM), RAMONA PERSAD (UNIVERSITY OF ESSEX,
UNITED KINGDOM), IRABONOSI OBOMIGHE (UNIVERSITY
OF ESSEX, UNITED KINGDOM), THOMAS BLEIN (INSTITUTE
OF PLANT SCIENCES PARIS-SACLAY, FRANCE), MARINO
EXPOSITO-RODRIGUEZ (UNIVERSITY OF ESSEX, UNITED
KINGDOM), MARTIN CRESPI (INSTITUTE OF PLANT SCIENCES
PARIS-SACLAY, FRANCE), ULRIKE BECHTOLD (UNIVERSITY OF
ESSEX, UNITED KINGDOM)

@ MULLIN@ESSEX.AC.UK

There are 21 Heat Shock Transcription Factor genes (HSFs) in
Arabidopsis thaliana and evidence is accumulating that these
notonlycontrolstressresponsesbutalsoaspectsofplantgrowth
anddevelopment. Theclade Alclassof HSFsare4 paralogsthat
appeartoinfluencetheexpressionofmany,ifnotall,other HSFs
andaretermedmasterregulatorsofthe HSFfamily. Weidentified
developmentalandstress-responsive genescontrolledby HSFA1b
byanalysinggenome-widebindingof HSFA1b-eYFP,combined
with transcriptomics, in control, heat stressed and HSFA1b
over-expressingplants. Awidearrayofgenesassociatednotonly
withstressresponsesbutalsogrowthanddevelopmentfunctions
wereshowntobebothdirectlyandindirectlyregulatedby HSFA1b.
HSFA1b-regulatedgenesincludethosecodingnaturalantisense
transcripts (NATs) whichpotentiallyregulatethe expression of
>400targetloci.Further,weintersectedbindingtargetsof HSFA1b
withthoseof7othertranscriptionfactors(TFs), whichsuggeststhat
HSFA1lbisoneofanumberof TFsthattransduceenvironmentaland
endogenouscuesintoacorecommonnetwork of stress-responsive
anddevelopmental genes. We concludethatinwildtypeplants,
underbothbenignandstressconditions,thatHSFAlbprovidesa
conduitforenvironmental cuestosubtlyandconstantlyinfluence
growthanddevelopment. Further,howHHSFsengageinpriming
theexpressionofstress-responsivegenes, whichpoisetheplantto
eitheractivatedefencestosurvivetheonsetofanadversecondition
orconversely,initiateacclimationleadingtoenhancedgrowth,
willbeconsidered.
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PC6.27 ROOT HYDROTROPISM IS
CONTROLLED VIA A CORTEX-SPECIFIC
GROWTH MECHANISM

™ TUESDAY 4 JULY, 2017 ©® 14:20

& DANIELA DIETRICH (UNIVERSITY OF NOTTINGHAM, UNITED
KINGDOM), LEI PANG (TOHOKU UNIVERSITY, JAPAN), AKIE
KOBAYASHI (TOHOKU UNIVERSITY, JAPAN), JOHN A FOZARD
(UNIVERSITY OF NOTTINGHAM, UNITED KINGDOM), VERONIQUE
BOUDOLF (GHENT UNIVERSITY, BELGIUM), RAHUL BHOSALE
(UNIVERSITY OF NOTTINGHAM, UNITED KINGDOM), REGINA
ANTONI (UNIVERSITY OF NOTTINGHAM, UNITED KINGDOM),
TUAN NGUYEN (UNIVERSITY OF NOTTINGHAM, UNITED
KINGDOM), SOTARO HIRATSUKA (TOHOKU UNIVERSITY,
JAPAN), NOBUHARU FUJII (TOHOKU UNIVERSITY, JAPAN),
YUTAKA MIYAZAWA (YAMAGATA UNIVERSITY, JAPAN),
TAE-WOONG BAE (TOHOKU UNIVERSITY, JAPAN), DARREN M
WELLS (UNIVERSITY OF NOTTINGHAM, UNITED KINGDOM),
MARKUS R OWEN (UNIVERSITY OF NOTTINGHAM, UNITED
KINGDOM), LEAH R BAND (UNIVERSITY OF NOTTINGHAM, UNITED
KINGDOM), ROSEMARY J DYSON (UNIVERSITY OF BIRMINGHAM,
UNITED KINGDOM), OLIVER E JENSEN (UNIVERSITY OF
NOTTINGHAM, UNITED KINGDOM), JOHN R KING (UNIVERSITY
OF NOTTINGHAM, UNITED KINGDOM), SAOIRSE R TRACY
(UNIVERSITY OF NOTTINGHAM, UNITED KINGDOM), CRAIG J
STURROCK (UNIVERSITY OF NOTTINGHAM, UNITED KINGDOM),
SACHA J MOONEY (UNIVERSITY OF NOTTINGHAM, UNITED
KINGDOM), JEREMY A ROBERTS (UNIVERSITY OF NOTTINGHAM,
UNITED KINGDOM), RISHIKESH P BHALERAO (SWEDISH
UNIVERSITY OF AGRICULTURAL SCIENCES, SWEDEN), JOSE
R DINNENY (CARNEGIE INSTITUTION FOR SCIENCE, UNITED
STATES), PEDRO L RODRIGUEZ (UNIVERSIDAD POLITECNICA
DE VALENCIA, SPAIN), AKIRA NAGATANI (KYOTO UNIVERSITY,
JAPAN), YOICHIROH HOSOKAWA (NARA INSTITUTE OF SCIENCE
TECHNOLOGY, JAPAN), TOBIAS I BASKIN (UNIVERSITY
OF MASSACHUSETTS, UNITED STATES), TONY P PRIDMORE
(UNIVERSITY OF NOTTINGHAM, UNITED STATES), LIEVEN
DE VEYLDER (GHENT UNIVERSITY, BELGIUM), HIDEYUKI
TAKAHASHI (TOHOKU UNIVERSITY, JAPAN), MALCOLM J BENNETT
(UNIVERSITY OF NOTTINGHAM, UNITED KINGDOM)

@ DANIELA.DIETRICH@NOTTINGHAM.AC.UK

Plants use tropisms to acclimate to changes in environmental
conditions and link their direction of growth to cues provided
bylight, gravityand water. Hydrotropismallowsrootstoforage
for water, aprocessknowntodependonabscisicacid (ABA) but
whose molecular and cellular basis remains unclear. We show
that hydrotropism still occurs in roots after laser and manual
ablationremovedthemeristemandrootcap. Additionally, targeted
expressionstudiesrevealthathydrotropismdependsonthe ABA
signallingkinase,SnRK2.2,andthehydrotropism-specificMIZ1,
bothactingspecificallyinelongationzonecorticalcells. Conversely,
hydrotropism, but not gravitropism, isinhibited by preventing
differential cell-lengthincreasesinthe cortex, but notin other
celltypes.Usingmultiscalemechanicalmodelling, we showthat
adifferentialgrowthresponseinthecortexcellfileissufficientto
achievetheroottipanglesobservedinthehydrotropismassays. We
concludethatroottropicresponsestogravityandwateraredrivenby
distincttissue-basedmechanisms.Inaddition, unlikeitsroleinroot
gravitropism,theelongationzoneperformsadualfunctionduringa
hydrotropicresponse,bothsensingawaterpotential gradientand
subsequentlyundergoingdifferentialgrowth.
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PC6.28 AN ORGAN-ON-A-CHIP
APPROACH FOR INVESTIGATING ROOT-
ENVIRONMENT INTERACTIONS IN
HETEROGENEOUS CONDITIONS

™ TUESDAY 4 JULY, 2017 ©® 14:35

@ GUIDO GROSSMANN (CENTRE FOR ORGANISMAL STUDIES
HEIDELBERG UNIVERSITY, GERMANY), CLAIRE E STANLEY
(INSTITUT FUR NACHHALTIGKEITSWISSENSCHAFTEN
AGROSCOPE, SWITZERLAND), JAGRITI SHRIVASTAVA (CENTRE
FOR ORGANISMAL STUDIES HEIDELBERG UNIVERSITY,
GERMANY), RIK BRUGMAN (CENTRE FOR ORGANISMAL STUDIES
HEIDELBERG UNIVERSITY, GERMANY), DIRK VAN SWAAY
(INSTITUTE FOR CHEMICAL AND BIOENGINEERING ETH
ZURICH, SWITZERLAND)

@ GUIDO.GROSSMANN@COS.UNI-HEIDELBERG.DE

Plantrootsgrowinhighlyheterogeneousenvironments where
theyneedtolocallyadapttheirarchitecturetooptimallyabsorb
nutrients and water, interact with pathogenic and symbiotic
microbes, and cope with diverse abiotic stress conditions. Qur
lab is developing RootChips, integrated microfluidic perfusion
andimagingplatformsthatfacilitatemicroscopicstudiesofroot-
environmentinteractionsunderprecisely controlled conditions.
Herewepresentatechniquethatallowsinvestigatinghowroots
perceiveandrespondtolocalstimulianddevelopinasymmetric
environments, whereonesideoftherootisexposedtobeneficial
andtheothersidetoadverseconditions. Thedual-flow-RootChip
(dfRootChip) employsamicropillararray forguidedrootgrowth
andutilizeslaminarflowtotreatbothsidesofarootseparately. We
presentapplicationsthatrangefrommonitoring of physiologyand
development under asymmetric conditions, tracing molecular
uptakeandselectivedrugtreatments, tolocalinoculation with
microbes. Wemeasured calciumresponsesinrootstreatedwith
biotic and abiotic elicitors and observed elicitor-specific signal
propagation across the root from treated to untreated cells.
Wefurtherdemonstrate cell-autonomousregulation ofroothair
growthunderlocalavailability of phosphate,anutrientthatoften
exhibitspatchydistributioninsoil. Ourapproachshedslightoncell
autonomyandlateralcoordinationof morphologicaladaptationand
facilitatesstudiesonrootphysiology,signallingand development
inheterogeneousenvironmentsattheorganlevel.
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PC6.29 PLANT SYSTEMS BIOLOGY:
APPLICATION TO RICE FOR
UNDERSTANDING METABOLIC AND
REGULATORY CHARACTERISTICS UNDER
DIFFERENT LIGHT CONDITIONS FOR
CROP IMPROVEMENT

™ TUESDAY 4 JULY, 2017 ® 14:50

& BIJAYALAXMI MOHANTY (NATIONAL UNIVERSITY OF SINGAPORE,
SINGAPORE), MEIYAPPAN LAKSHMANAN (BIOPROCESSING
TECHNOLOGY INSTITUTE, SINGAPORE), SUN-HYUNG LIM
(NATIONAL ACADEMY OF AGRICULTURAL SCIENCE RURAL
DEVELOPMENT ADMINISTRATION, KOREA (SOUTH)), JAE KWANG
KIM (INCHEON NATIONAL UNIVERSITY, KOREA (SOUTH)), SUN-
HWA HA (KYUNG HEE UNIVERSITY, KOREA (SOUTH)), DONG-YUP
LEE (NATIONAL UNIVERSITY OF SINGAPORE BIOPROCESSING
TECHNOLOGY INSTITUTE, SINGAPORE)

@ CHEBIJAYeNUS.EDU.SG

Light is the primary energy source and important signaling
component forgrowthanddevelopmentofplants. Acomprehensive
understandingonhowdifferentlightsourcesaffectthegrowth,
development and production of secondary metabolites both at
metabolic and gene regulation levels will provide a significant
insight towards improvedrice varieties. To do so, we employed
systemsbiology approachtostudy suchlight-driven metabolic
andregulatorymechanisminrice.Inthisstudy, wefirstdeveloped
a constraint-based genome scale metabolic model of rice and
subsequently integrated transcriptome and metabolomic data
withthemodeltofindoutdifferentlight-specifictranscriptional
signaturesofricemetabolism.Specifically, effectsofblue-andred-
lightsignalsontheprimaryandsecondarymetabolismidentifiedthe
involementof different phytohormonessuchasabcisicacid (ABA),
ethylene, gibberellinandjasmonate. Thesubsequentanalysisonthe
promoterregionofrelevantgenesfurtheridentifiedseverallight-
specificputativecis-elementsandtheirassociatedtranscription
factors.Moreover,theanalysisonthelight-specifictranscriptional
regulationofthebiosynthesisofhigheraccumulationcarotenoids
andphenoliccompoundsrevealedacrosstalkbetweendifferent
phytohormonesandthepossibleinvolvementofkeytranscription
factors such as bHLH, bZIP, MYB, WRKY, ZnF and ERF upon
exposure tobluelight. Overall, our analysis provides a possible
transcriptionalregulatorymechanismunderlyinginvolvement
ofdifferentsecondarymetabolicpathwaysinresponsetobluelight
andprovideseveral potentialapplicationsforcropimprovement.
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PC6.36 REDOX CYCLING DURING THE
CELL CYCLE IN THE EMBRYONIC ROOT
MERISTEM AND ITS DISRUPTION BY
MILD OXIDATION

™ TUESDAY 4 JULY, 2017 ©® 16:00

@& CHRISTINE H FOYER (UNIVERSITY OF LEEDS,
UNITED KINGDOM)

@ C.FOYERELEEDS.AC.UK

Redoxregulationoftheplantcellcyclehaslongbeenpostulated
butnotbeen clearly demonstrated. Using thein vivoreduction-
oxidation (redox)reporter (roGFP2), weexplored thepossibility
ofredoxcyclingwithinthecellcycleintheproliferating cells of
theembryonicrootmeristemofgerminating Arabidopsisseeds.
Atransientoxidationofthecytosolandthenthenucleiwasobserved
atG1followedbyre-reductionat G2andmitosis. However, thisredox
cyclingatGl/G2wasperturbedinmutantswithlowredoxbuffering
capacityresultingfromimpaired synthesisandaccumulation of
ascorbate. Thenucleiinthedividingcellsofthesemutantsshowed
asignificantincreaseinthedegreeofoxidation, togetherwithan
impairedcapacitytoincreaseinsizeduringtheearly stagesofthe
cellcycle.Inaddition,datawillbepresented showingthattheseed
transcriptomeisalteredbyoxidationinthemotherplantresulting
inlargerembryosafterimbibition, without consistentlyaffecting
dormancyandlongevity.

PC6.37 PHOTORECEPTORS ARE
INVOLVED IN ARABIDOPSIS GROWTH
UNDER SALT STRESS CONDITIONS
IN VITRO

™ TUESDAY 4 JULY, 2017 ©® 16:30

@ IRINA STRIZH (FACULTY OF BIOLOGY M.V. LOMONOSOV MOSCOW
STATE UNIVERSITY, RUSSIA)

@ IRINA.STRIZHeMAIL.RU

Growing Arabidopsis in Petri dishes under full illumination of
therootandshootisthecommonandwellaccepted experimental
methodinplantbiology.Itisalsowellknownthatrootofthemost
plantsshouldgrowindarknesssothereisanopinionthatlightisa
stressfactorfortherootgrowing. Abioticstressescouldcausean
accelerationofthegrowingtoescapetheproblemoraninhibition
ofrootgrowinginparticularly.Light promoterootgrowing, but
saltstressinhibitsit. Theideaofthe presentworkwastocompare
theinvolvementofthesetwostressabioticfactorsfor Arabidopsis
growinginvitro.Wehavemeasuredprimaryrootgrowthandalso
comparedgerminationrateandsurvivaltimeofplantsgrowing
continuously on 0, 50, 100,150 mM NaCl. As object of research
phya, phyb, photl, phot2, cryl, cry2mutants (background Col-0)
wereused. Themoreprominentdifferencesbetweenwildtypeand
mutantshavebeenfoundunder 150mMNaClinmedia. Mutantson
photoreceptorshaveshowndefinitelylongersurvivaltimethan
wildtype. Wecanconcludethatphotoreceptorsnotonlyinvolvedin
primaryrootgrowthandgerminationundersaltandlightstresses,
butcaninfluencesalttolerance oftheadultplantsaswell.
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PC6.38 IMPROVING POST-SUBMERGENCE
RECOVERY IN ARABIDOPSIS THROUGH
ROS MEDIATION

™ TUESDAY 4 JULY, 2017 ©® 16:45

& ELAINE YEUNG (UTRECHT UNIVERSITY, NETHERLANDS), HANS
VAN VEEN (UTRECHT UNIVERSITY, NETHERLANDS), DIVYA
VASHISHT (GREGOR MENDEL INSTITUTE, AUSTRIA), JULIA
BAILEY-SERRES (UNIVERSITY OF CALIFORNIA RIVERSIDE,
UNITED STATES), LAURENTIUS ACJ VOESENEK (UTRECHT
UNIVERSITY, NETHERLANDS), RASHMI SASIDHARAN (UTRECHT
UNIVERSITY, NETHERLANDS)

@ E.V.YEUNGeUU.NL

Recovery from flooding stress is dependent not only on plants’
viability under water, but their post-submergence tolerance
as well. Some plants die after the flood water recedes, thus
investigatingtherecoveryphasemayprovideinsightintoplants’
overallfloodingtolerance. Thisstudy comparedasubmergence-
tolerant and -intolerant Arabidopsis accession. Both showed
similarsubmergence-mediated damage, buttheywerestudiedfor
theirdifferentrecoveryratesuponde-submergence. Contrasting
physiologicalandmolecularresponsesunder post-submergence
recoverywasinvestigatedusingaribosome-sequencingapproach.
Differencesbetweentheaccessionsinthesubmergenceandthe
recoveryphasewereidentified. Gene Ontologyidentified categories
relatedtooxidativestress,photosyntheticprocesses,desiccation
stress,andhormoneresponses.Formationofdamagingreactive
oxygenspecies (ROS)moleculesoccurswhenplantsareexposedtoa
suddenburstofoxygenduringthetransitiontotheairenvironment
afteralongsubmergenceperiod. Oxidativestressleadstobreakdown
of important organelles, thus damaging the photosynthetic
apparatusandinductionofdownstreamdesiccationresponses.
Whencelldeathandsenescenceoccurintheleaves,plantregrowthis
inhibited. Thus, theability torestrictorrecoverfromROSproduction
duringde-submergenceisimportantforrecovery.Studyingthe
post-flooding responses with ribo-seq revealed the molecular
processesinducingprotectivemechanismsduringrecovery.

PC6.10 CIA2 AND CIL TRANSCRIPTION
FACTORS ARE REQUIRED FOR OPTIMAL
PHOTOSYNTHESIS IN ARABIDOPSIS
THALIANA

™ TUESDAY 4 JULY, 2017 POSTER SESSION

& PIOTR GAWRONSKI (WULS, POLAND), PAWEL BURDIAK
(WuLs, POLAND), JAKUB MIELECKI (WULS, POLAND),
ANNA KOZLOWSKA-MAKULSKA (WULS, POLAND), STANISLAW
KARPINSKI (WULS, POLAND)

© PETER.GAWRONSKI@GMAIL.COM

Because of their nature, plants are unable to avoid naturally
fluctuatingenvironmentconditionssuchashighlight,UVradiation
orpathogenattack.Plantresponsetostressconditionsisdetermined
byhighlycomplexsignallingnetworkbetweenorganellessuch
as chloroplast and nucleus. Apart from hosting the process of
photosynthesischloroplastsserveassensorsofvisiblelightand




ANNUAL MEETING GOTHENBURG 2017

otherenvironmentalcues.Inaseriesofeventstermedasretrograde
signallingtheyreleaseaplethoraofretrogradesignallingandfactors
thatleadtochangesinnucleargeneexpressionandtriggerplant
acclimation. Great majority of chloroplast proteins are nuclear
encodedandareimportedintotheorganellefromcytoplasm. Among
them,thereisasurprisinglyhighnumberofputativetranscription
factors(TFs)withyetunknownfunction. Usingreverse-genetics
approach,wescreenedover200knockoutlinesrepresentingputative
TFspredictedforchloroplasttargeting. WefocusedonaciaZmutant
(mutationin CHLOROPLASTIMPORTAPPARATUS 2, CIAZ2 gene),
which showed increased sensitivity to high light and UV-AB
radiation.Sincehomology searchesidentified CIA2-like (CIL) gene
encodingproteinhighlysimilartoCIA2, weintroducedcilmutation
intocia2background. When comparedtowildtypeplants, cia2/cil
haddecreasednon-photochemicalquenching, CO; assimilationand
chlorophyllcontent. Wealsoobservedthatprocessingofchloroplast
23SrRNA andexpressionofnuclear-encoded, chloroplast-targeted
ribosomal proteins are decreased in cia2/cil. Our data suggest
thatCIA2andCIL,bycontrollinganexpressionof nucleargenes,
influencetranslationinchloroplastsandarerequiredforoptimal
photosynthesisin Arabidopsis.

PC6.11 LIGHT REGULATION
OF STOMATAL DEVELOPMENT
IN ARABIDOPSIS THALIANA,
INTEGRATION OF HORMONAL
AND TRANSCRIPTIONAL CONTROL

™ TUESDAY 4 JULY, 2017 POSTER SESSION

& MARIE HRONKOVA (UNIVERSITY OF SOUTH BOHEMIA IN GESKE
BUDEJOVICE AND BIOLOGY CENTRE CAS, CZECH REPUBLIC),
DANA WIESNEROVA (BIOLOGY CENTRE CAS CESKE BUDEJOVICE,
CZECH REPUBLIC), MARIE SIMKOVA (BIOLOGY CENTRE CAS
CESKE BUDEJOVICE, CZECH REPUBLIC), PETRE DOBREV
(INSTITUTE OF EXPERIMENTAL BOTANY AS CR PRAGUE,

CZECH REPUBLIC), JIRT SANTROGEK (UNIVERSITY OF SOUTH
BOHEMIA IN CESKE BUDEJOVICE AND BIOLOGY CENTRE CAS
CESKE BUDEJOVICE, CZECH REPUBLIC)

@ HRONKOVA@UMBR.CAS.CZ

Stomata are epidermal pores, crucial for plant survival, as
they balance gas exchange and transpiration, affecting
photosyntheticrate. Hence,not only stomatal openingbutalso
stomatal development is tightly regulated through internal
andexternalfactorsthatareintegratedbyacomplexsignalling
network. Light represents an important external factor that
strongly promotesstomataformation. Stomataldevelopmentis
underthecontrolofanintrinsicprogrammediatedbyasecretory
peptide gene family, EPIDERMAL PATTERNING FACTORs
(EPFs), including positively acting STOMAGEN (EPFL9). In
our recently published work we linked this phenomenon with
higher expression level of this and some other related genes.

Accordingliterature,auxinisanegativeregulatorof stomatal
developmentindark-grownseedlings (throughMONOPTEROS
repression of STOMAGEN expression in mesophyll cells).
Abscisic acid (ABA), known to induce stomatal closure, acts
to promote maximal leaf growth but the suboptimal water
supply alters the role of ABA to a direct growth inhibitor.

Endogenous auxin and ABA levels in the leaves of different
agegrownunderlowandhighlightintensitywerematchedwith
expressionlevelsofselectedgenes. Howthesesignalsareintegrated
tooptimize stomataldevelopmentandplantgrowthundercertain
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lightconditions? Thiswillbediscussed togetherwith stomatal
insensitivityto ABA asclosuresignalinyoungleaves, exposedto
higherrelativehumidityintheleafrosette.Itmightbefavourableto
thediffusionofatmosphericCO,, especiallyinhighlyilluminated
leaveswithhighdemandforphotosyntheticsubstrate,butcould
alsocriticallyimpairthetolerancetothewaterstress.

PC6.12 DEVELOPMENT OF THE ROOT
VASCULATURE DEPENDS ON ABA AND
IS AFFECTED BY ABIOTIC STRESS

™ TUESDAY 4 JULY, 2017 POSTER SESSION

& PRASHANTH RAMACHANDRAN (PHYSIOLOGICAL BOTANY
DEPARTMENT OF ORGANISMAL BIOLOGY UPPSALA UNIVERSITY,
SWEDEN), FRAUKE AUGSTEIN (PHYSIOLOGICAL BOTANY
DEPARTMENT OF ORGANISMAL BIOLOGY UPPSALA UNIVERSITY,
SWEDEN), JAN DE VRIES (DEPARTMENT OF BIOCHEMISTRY
MOLECULAR BIOLOGY DALHOUSIE UNIVERSITY, CANADA),
GUODONG WANG (COLLEGE OF LIFE SCIENCES SHAANXI
NORMAL UNIVERSITY, CHINA), ANNELIE CARLSBECKER
(PHYSIOLOGICAL BOTANY DEPARTMENT OF ORGANISMAL
BIOLOGY UPPSALA UNIVERSITY, SWEDEN)

@ PRASHANTH.RAMACHANDRAN@EBC.UU.SE

Astheinitiationpoint forwateruptake, awell-developedxylem
intherootservesanimportantroleinplantsurvival. Therootis
constantly exposed to changing environment, and this would
enforceaneedtoadaptnotonlyrootgrowthbutalsoitsanatomy
e.g.formoreefficient wateruptake.Inaprevious study we have
uncoveredabidirectionalcommunicationbetweenthevascular
stele and the surrounding endodermis via microRNA 165/166,
determiningtheidentity ofthexylemcells(Carlsbecker &Leeetal.,
2010,Nature465:316-321). Thispatterningmechanismintersects
with hormonal signaling to maintain stable xylem patterning
(Miilleretal.,2016, Plant Physiology 170:956-970). However, the
effectofabioticstressonrootvasculardevelopmenthasnotbeen
extensivelystudied. Toapproachthepotentialinfluence ofabiotic
stressonvasculardevelopmentwehavechosentoaddresstherole
ofabscisicacid (ABA)and ABA-mediated abioticstressonxylem
developmentin Arabidopsisthaliana. Thestereotypical vascular
organization of the Arabidopsis root facilitates the analysis of
cellidentityanddifferentiationrelatedevents. Wefindthat ABA
biosynthesisandcore ABAsignalingcomponentsparticipateto
controlboththese processes. We demonstrate that the effect of
ABAonxylemdevelopmentisnon-cellautonomousandexplore
the relation to the vascular patterning process mediated by
endodermallyderivedmicroRNAs,miR165/166. Wediscussthe
possibilitythat ABA’sinfluenceonvasculardevelopmentmaybea
meanstoadapttoabioticstressessuchasdrought,andpresentour
attemptstotestthishypothesis.
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PC6.13 ZEITLUPE INTERACTS
WITH OPEN STOMATA 1 AND REVEALS
A CLOCK-REGULATED STOMATAL
APERTURE CONTROL

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ MANUELA JURCA (UMEA UNIVERSITY, SWEDEN), ANASTASIA
MATROSOVA (SWEDISH UNIVERSITY OF AGRICULTURAL
SCIENCES, SWEDEN), MIKAEL JOHANSSON (BIELEFELD
UNIVERSITY, GERMANY), CRISTIAN IBANEZ (LA SERENA
UNIVERSITY, CHILE), IWANKA KOZAREWA (UMEA UNIVERSITY,
SWEDEN), JOHAN SJOLANDER (UMEA UNIVERSITY, SWEDEN),
LASZLO BAKG (UMEA UNIVERSITY, SWEDEN), ALEX AR
WEBB (CAMBRIDGE UNIVERSITY, UNITED KINGDOM),

MARIA ISRAELSSON-NORDSTROM (SWEDISH UNIVERSITY OF
AGRICULTURAL SCIENCES, SWEDEN), MARIA E ERIKSSON
(UMER UNIVERSITY, SWEDEN)

@ MANUELA.JURCA@UMU.SE

OPENSTOMATA1(0ST1)isanexusinstomatalaperture control,
standing as amerging pointin ABA, carbon dioxide and stress
signaling. Weshowthatthe photoreceptorand clock component
ZEITLUPE(ZTL)regulatesstomatalmovementssincezt/mutant
plantsshowstrong ABAinsensitivity, withmore opened stomata
thanwild-type,similartomutantostI-3plants.Onabiochemical
level we confirm a physicalinteraction between ZTLand OST1
proteins, thusestablishingalinkbetweenlightperception, ABA
signaling and stress responses. This work expands on current
knowledgeof ABAsignalingpathwaysandsuggestsanimportant
point of regulation of diurnal circadian-regulated stomatal
movementswhileallowingadjustmentstoastressfulenvironment.
Also, thepositiveregulationby ZTLonstomatal closingresponses
areconservedbetween Arabidopsisand Populus.Thus,the OST1
interactionwithZTLmay offeramolecularmodelwheretheclock
regulateswateruseandstressresponsesandimportantforbiomass
productionoftrees.

PC6.14 NOVEL REGULATORS OF
LIGHT-DRIVEN SHOOT ARCHITECTURE:
A COMPARATIVE APPROACH

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ SARABUTI (UTRECHT UNIVERSITY, NETHERLANDS),
CHARLOTTE M M GOMMERS (CRAG CENTRE FOR RESEARCH IN
AGRICULTURAL GENOMICS, SPAIN), LAURENTIUSAC J
VOESENEK (UTRECHT UNIVERSITY, NETHERLANDS), RONALD
PIERIK (UTRECHT UNIVERSITY, NETHERLANDS)

@ S.BUTIEUU.NL

Plantsgrowingathighdensitiescanadopttwodifferentstrategies
todealwithshade caused by neighbours: escape growth (shade
avoidanceresponse) orbeingquiescent (shadetoleranceresponse).
TheShade Avoidance Syndrome (SAS)isinitiatedinresponseto
far-redlightreflectedbyneighbours,and allowsplantstoescape
fromtheshadethroughanupwardorientationoftheleavesand
accelerated elongation of hypocotyls, internodes and petioles.
SASoccursinmostcropspeciesthataregrownathighdensityin
monocultures. However,itisawastefulinvestmentbecausethe
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allocation of resources towards the stem goes at the expense of
yield. Shadetolerantplantsthatgrowinforestunderstoriescannot
outgrowthetreesaroundthemandconsequently suppressshade
avoidance.Theaimofthisworkistounderstand whichmolecular
andphysiologicalmechanismsshadetolerantplantshaveevolved
tosuppressshadeavoidance. Acomparative study systemoftwo
Geraniumspecieswithoppositestrategiesisused: G.pyrenaicum
(shadeavoider)and G.robertianum (shadetolerantforestunderstory
species). Thisworkisfocusedonstudyingthefunctionofcandidate
genesidentifiedthroughanRNAseqtranscriptomestudyonthese
twocontrasting Geraniumspeciesinordertofindregulatorsoftheir
antitheticallightresponsestrategies.

PC6.15 INVESTIGATING THE ROLE OF
CHLOROPLAST GAPDH IN DETERMINING
REGULATION CALVIN CYCLE IN DROUGHT
AND NON-DROUGHT CONDITIONS

™ TUESDAY 4 JULY, 2017 POSTER SESSION

& MOHAMMED ALQURASHI (UNIVERSITY OF ESSEX, UNITED
KINGDOM), CHRISTINE A RAINES (UNIVERSITY OF ESSEX,
UNITED KINGDOM), ULRIKE BECHTOLD (UNIVERSITY OF
ESSEX, UNITED KINGDOM)

©@ MKHALQ@ESSEX.AC.UK

Manipulationofphotosyntheticprocessesoffersanopportunityto
increasefoodproduction. Currentandpreviousstudieshaveshown
manipulationofphotosynthesishasthepotentialtoincreasecrop
yield. Generegulatorynetworkinference fromtimeseries gene
expression data identified key genes involved in regulation of
photosyntheticcarbonassimilationunderdroughtstress. Three
highly connected genes were identified as being important in
influencingdrought-inducedtranscriptionalresponsesofthegenes
thatencodeforenzymesofthe Calvincycle. Thesegenesare:the
droughtinducibletranscriptionfactorRAP2.12 (amemberofthe
ethyleneresponsefactorfamily),the Calvincyclegene GAPA-2,
andaputativetranscriptionfactor. Themodel output suggeststhat
increasein GAPA-2geneexpressionandadecreaseinthelevelsof
RAP2.12mayhaveapositiveeffectintheexpressionofCalvincycle
genesunderdroughtconditions. Themaingoal ofthisprojectisto
produceplantswithsignificantlyimprovedbiomassproductionand
photosyntheticperformanceunderdroughtstress,bycontrolling
theexpressionof multiple genesthatarecriticalintheregulation
oftheCalvincycle.Weproducedlines, whichoverexpress GAPA-
2inaRAP2.12knockout(rap2.12), tofind outwhetherthesetwo
proteinsareplayinganimportantroleintheregulationofCalvin
cycleenzymesunderdroughtandnon-droughtcondition. Upto
date, molecular analyses were conducted and identified double
homozygous mutants in two independent rap2.12 mutants
containinga GAPA-2 over-expression construct. Growthanalysis,
and drought experiment underway. Gene expression levels for
droughtandnon-droughtplantswillbeevaluatedbyqPCR.
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PC6.30 TEMPERATURE SENSING
AND SIGNALLING IN ARABIDOPSIS
METABOLISM

™ TUESDAY 4 JULY, 2017 POSTER SESSION
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PC6.32 HORMONAL INTERACTIONS
IN ROOT RESPONSES TO MECHANICAL
IMPEDANCE

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ HELENA A HERRMANN (THE UNIVERSITY OF MANCHESTER,
UNITED KINGDOM), GILES JOHNSON (THE UNIVERSITY OF
MANCHESTER, UNITED KINGDOM), JEAN-MARC SCHWARTZ
(THE UNIVERSITY OF MANCHESTER, UNITED KINGDOM)

@ HELENA.HERRMANN@POSTGRAD.MANCHESTER.AC.UK

Theallocationoftransientcarbonassimilatessuchassugars,starch,
malateandfumarateshiftsin Arabidopsisthalianaastheplantis
subjectedtodifferentstresses. Usingbothmodellingandwetlab
techniquesweexplorehowthetightlyregulatedinterplayof carbon
assimilatesprovidestheconditionsnecessaryforphotosynthetic
acclimation. Weaimtounderstandboththemetabolicchanges
which signal an acclimation response as well as the different
metabolic states required for acclimation. We have identified
cytosolicfumarateaccumulationasanecessaryrequirementfor
acclimationtobothcoldand warmtemperatures.

PC6.31 ARABIDOPSIS GROWTH AND
DEVELOPMENT: THE ROLE OF HEAT SHOCK
FACTOR A1b (HSFA1b)

™ TUESDAY 4 JULY, 2017 POSTER SESSION

& IRABONOSI OBOMIGHIE (UNIVERSITY OF ESSEX,
UNITED KINGDOM)

@ OSYRINA2@YAH0O0.COM

Heat Shock Factors (HSFs) are central to the transcriptional
regulationoftheheatstressresponsein Arabidopsis.Ofthe21 HSFs
found in Arabidopsis, the clade A1 family of HSF (HSFAla/Alb/
Ald/Ale)areimplicatedinthecontrolof HSPgeneexpressionand
regulationduringstressdefencebuttheyhaveanadditionalrolein
theregulationofdevelopment-associated geneexpression,which
ismuchlessunderstood.Inordertodeterminetherole of one ofits
members (HSFA1b) in growth and development, transcriptomic
changesof HSFA1boverexpressingplants(35S:HSFA1bOx)compared
towildtypeplantsidentifiedanumberofgeneswithdevelopmental
roles.Inagreementwiththe geneexpressiondata, 35S:HSFA1bOx
plantsflowerearlywithanincreaseinseedyield despiteareduced
rosettearea.Furtheranalysisofthetranscriptomicsdatarevealed
2ARGONAUTEgenes (AGO1land AGO2)involvedinbothplant
developmentandresistancetopathogens. AGOlandZ2isdirectly
andindirectlyregulatedby HSFA1lbrespectivelyunderheatstress
with significant altered expression. We decided toinvestigate
how much of the 35S:HSFA1bOx phenotype is as a result of
AGO1&2 altered expression. Preliminary results suggest that
AGO1&2maynotbeepistaticto HSFA1b asthe developmental
phenotypesassociatedwith35S:HSFA1bOxplantswasobserved
inthe35S:HSFA1bOx-agol/2doubleknockoutmutants. However,
35S:HSFA1bOxplantshavealsobeenshowntopositivelyinfluence
basalresistancetoplantpathogens Hyaloperonosporaarabidopsidis
(HPA) and Pseudomonas syringae pv tomato. Experiments are
beingconductedtoascertaintheinvolvementof AGO1&2asboth
havebeenimplicatedintheresistanceof plantpathogens.

& AMY G R JACOBSEN (DURHAM UNIVERSITY, UNITED KINGDOM),
JEN F TOPPING (DURHAM UNIVERSITY, UNITED KINGDOM),
KEITH LINDSEY (DURHAM UNIVERSITY, UNITED KINGDOM)

©@ A.G.R.JACOBSEN@DURHAM.AC.UK

Theplantrootencountersanumberofdiverseabioticandbiotic
environmentalstressesinthesoil,suchasmechanicalimpedance,
drought, temperature, nutrients and pathogens. Plant roots
must be able to respond to such stress appropriately and do so
through changes to growth and development. Such changes
involve effects on the behaviour of the stem cell population in
the meristem, the activity of the meristem, the extent of cell
expansionintheelongationzone,andthefrequencyofinitiation
and extent of elongation of lateral roots. These developmental
changesaremediatedbyinteractionsbetweenseveral classesof
hormonesthatformacomplexnetworkwithkeyregulatory genes.
Plants often encounter barriers to their growth in soils. For
example,indryingsoilstrengthincreaseswithdecreasingwater
content. Mechanical impedance has previously been shown to
reducerootelongation and may have anegativeimpact on crop
yields.Itisthereforeimportanttounderstand howroot growth
anddevelopmentisregulatedinresponsetoencounteringabarrier.
Theworkdescribedhereaimstoinvestigatehowplantrootssense
andrespondtobarrierstotheirgrowthandthemolecularsignalling
pathwaysinvolvedincontrollingthisresponse.

PC6.33 MOLECULAR BREEDING
OF SALT TOLERANT WHEAT

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ JOHANNA V LETHIN (GOTEBORG UNIVERSITY BIOLOGICAL
AND ENVIRONMENTAL SCIENCE, SWEDEN), SHARHIAR SHAKIL
(DEPARTMENT OF PURE AND APPLIED BIOCHEMISTRY, LUND
UNIVERSITY, SWEDEN), OLOF OLSSON (DEPARTMENT OF PURE
AND APPLIED BIOCHEMISTRY, LUND UNIVERSITY, SWEDEN),
HENRIK ARONSSON (GOTEBORG UNIVERSITY DEPARTMENT OF
BIOLOGICAL AND ENVIRONMENTAL SCIENCE, SWEDEN)

© JOHANNA.LETHIN@BIOENV.GU.SE

Overthelastfew decades, therehasbeenasignificantincrease
inirrigatedland. Thishasledtothataround2000haofirrigated
agricultural land is lost every day due to high salinity levels.
Thesizeofhighsalinityareashasbeengrowingfrom45million
hain the early 1990s to its current volume of 62 million ha[1].
Globally, 3.1% of the total land mass is affected by salinity,
with over half of the world’s countries afflicted[2].Presently,
about one-fifth of the world’s irrigated lands are too salty for
agriculture. Clearly, this negative trend has to be broken.

Ouraimistodevelopwheat(TriticumaestivumL.) varietieswith
anincreased andsufficient salinity tolerance for cultivationon
areasthataresosaltcontaminatedthattheycannolongerbeused.
Weidentifiedasuccessfullocalwheatvariety commonly grown
inBangladeshdenoted Gom-25,ithasahighrootbiomassandlow
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transpirationrateandisthereforealreadyfairlywelladaptedto
saltstress[3]. However,muchbettervarietiesareneededinorder
toreusesomepartsofthe 1 millionhaareaof saltcontaminated
landinBangladesh(Figure1).Startingfrom Gom-25, we therefore
increasedvariationinthiscultivarintroducingEMS (EthylMethane
Sulphonate) basedmutationsintothe Gom-25 genome. Mutated
wheatlineswithanincreasedsalinitytoleranceisnowselected
fromthispopulation.

PC6.34 CA?*-DEPENDENT EXTERNAL
NADPH OXIDATION IS AN ANCIENT
PROCESS COMPARE TO EXTERNAL NADH
OXIDATION IN PLANTS

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@& MENGSHU HAO (LUND UNIVERSITY, SWEDEN),
ALLAN G RASMUSSON (LUND UNIVERSITY, SWEDEN)

@ MENGSHU.HAO@BIOL.LU.SE

Inplants, NADHandNADPHarekeyreductantcarriersthatmaintain
redoxandantioxidantstatus,andthatcloselylinkstobiosynthesis,
catabolism, signalling, and biotic and abiotic stress. EF-hand-
containingtypeINAD(P)Hdehydrogenasesarelocatedatoutside
oftheinner mitochondrial membranein plants. As an example,
potatoand ArabidopsisthalianaNDB1areexternaltypeINADPH
dehydrogenasesinmitochondriathathaveahighcapacitytooxidise
cytosolicNADPHandcanmodulatewholecellNADPH statusduring
abioticandbioticstress. Weusedpotatoand A.thalianaNDB1as
model,yeastScNDI1crystalstructureastemplate, tostudythese
enzymesby combining molecular modelling with evolutionary
analysis,focusingonNAD(P)Hsubstratespecificityand Ca? binding.
TheresultssuggestthatCa? -dependentexternal NADPH oxidation
isanancientprocess,indicatingthatithasafundamentalimportance
foreukaryoticcellularredoxmetabolism.Incontrast, theexternal
NADHdehydrogenasesinplantsareproductsofarecentexpansion,
mirroringtheexpansionofthealternativeoxidasefamily.

PC6.35 CYTOLOGICAL AND
BIOCHEMICAL ASSESSMENT OF SOMATIC
EMBRYOGENESIS AND CELL SUSPENSIONS
OF POTATO AFTER LONG-TERM EXPOSURE
TO SALT STRESS

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ ADEL M ELMAGHRABI (BIOTECHNOLOGY RESEARCH CENTER,
LIBYA), ELMUNDER A ABOGNIA (BIOTECHNOLOGY RESEARCH
CENTER, LIBYA), GADA A EL-REGIAY (BIOTECHNOLOGY
RESEARCH CENTER, LIBYA)

@ MAGHRABIAM@HOTMAIL.COM

Somatic embryogenesisoccurred fromshoot tips of potato after
6 months of in vitro culture. Calli that were obtained were then
grownforanotherfivemonthsinMANAmedium(MSwith2mg/L
NAAand0.5mg/LBAP)inastepwiseprotocol comprising50-to-
100-to-150-to-250-to-350mMNaCl,. Therate of callusgrowthwas
determinedmonthlyinalltreatments. Themean growthrate of
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callusincreasedsignificantly frommonthtomonthfor50to 100to
150mMNaCl,. However, growthwassignificantlylessafter3months
followingtransfertoeither2500r350mMNaCl. Na*accumulationin
allcallusculturesincreasedsignificantlyand wasproportionateto
theconcentrationonNaCl,withthehighestamountdetectedinthe
350mMNaCltreatment. Cellsuspensionswerealsoestablishedina
modifiedMSmedium,usedtoculturetobaccoBY-2cells,andgrown
continuouslywith50,100,2500r350mMNaCl. Nuclearandcellsize
inthesesuspensionswashighestinthe50mMtreatmentcompared
withboththecontrols,100,150,250and350mMNaCltreatments.
ThistypeofcellularbehaviourwasalsoobservedintheBY-2cellline
underthesestresstreatments. Flowcytometryresultsshows that
callus wasestablishedon50mMNaCl. WhenNaCLwasincreased,
mostcellsweredelayedinSphase on150mM. Notably,2500r350
mM, proliferativediploid cellsin G1 were clearly observable

PC6.39 SIMULTANEOUS DROUGHT
STRESS AND RALSTONIA SOLANACEARUM
INFECTION INDUCES DISTINCT AND
COMMON TRANSCRIPTOMIC RESPONSE
IN CHICKPEA

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ RANJITA SINHA (NATIONAL INSTITUTE OF PLANT GENOME
RESEARCH, INDIA), AARTI GUPTA (NATIONAL INSTITUTE OF
PLANT GENOME RESEARCH, INDIA), MUTHAPPA SENTHIL-KUMAR
(NATIONAL INSTITUTE OF PLANT GENOME RESEARCH, INDIA)

@ RANJITA@NIPGR.AC.IN

Plantsunderfield condition oftenexistwithdroughtandpathogen
infection and their concurrence in various instances severely
impactedyield. Westudiedtheeffectof droughtstressoninteraction
of chickpea with vascular pathogen Ralstonia solanacearum
(Rs),itsnet-effectand transcriptomicresponse of plantstowards
simultaneousstress. WeimposedR.solanacearuminfectionwith
variedlevelsofdroughtstressonchickpeatoevaluatetheinfluence
of stressintensitiesonplant-pathogeninteraction. Weobserved
decreasedin-plantabacterialnumberatseveredroughtstress. Cell
deathdecreasedinplantsundercombinedstresscomparedtoonly
pathogenstress.Chlorophyllcontentincombinedstresswasmore
comparedtopathogenonlyinfected plants. Further, we studied
thetranscriptomicchangesinresponsetocombinedstressatshort
duration(SD,fastdroughtstresswith2daysofRsinfection)andlong
duration (LD,slowdroughtstresswith4daysofRsinfection)stress
bymicroarrayanalysisand compareditwithonlypathogen (SD-
pathogen,LD-pathogen)andonlydroughtstress(SD-drought,LD-
drought). Wefoundthat821(31.8%)and 1039 (31.5%)differentially
expressed genes (DEGs) wereunique to SD-combined stressand
LD-combinedstressovertheirindividual stressesrespectively.
SD-combinedstressshowedinduced expressionofgenesinvolved
inlignin biosynthesis, phytoalexin biosynthesis, abscisic acid,
salicylicacidandethylenesignalingandgenesinvolvedindefense
responseandthusresultedindecreasedbacterialmultiplication.
Here, wepresentthatdroughtstressdecreasestheRsmultiplication
in chickpea. Concomitantly, lignin deposition and phytoalexin
production have increased likely as defense strategy to reduce
bacterialinfectionundercombinedstress.
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PC6.41 SEGREGATION OF HOMOZYGOUS
JAZ9 MUTANTS FROM CRISPR/CAS9-
TRANSFORMED RICE

™ TUESDAY 4 JULY, 2017 POSTER SESSION

& YANG DO CHOI (SEOUL NATIONAL UNIVERSITY, KOREA
(SOUTH)), SANG YOOL LEE (SEOUL NATIONAL UNIVERSITY,
KOREA (SOUTH)), GEUPIL JANG (SEOUL NATIONAL
UNIVERSITY, KOREA (SOUTH)), TAE YOUNG UM (SEOUL
NATIONAL UNIVERSITY, KOREA (SOUTH)), SUN HYUN CHANG
(SEOUL NATIONAL UNIVERSITY, KOREA (SOUTH)),

JU-KON KIM (SEOUL NATIONAL UNIVERSITY, KOREA (SOUTH))

@ CHOIYNGD@SNU.AC.KR

The CRISPR/Cas9 technology is useful for genome editing
to generate targeted mutants. We have attempted targeted
mutagenesis of rice JAZ9 gene to understand its function in
stressresponse. Targetregion and gRNA spacer sequence were
designed from CRISPR-PLANT website (http://www.genome.
arizona.edu/crispr) to minimize off-target effect. The gRNA
spacer was recombined into the CRISPR/Cas9 binary vector
PRGEB31containingrice U3promoterandgRNA scaffold 3. Inthis
system, Cas9is expressed under the control of 2x35S promoter.
Embryoniccallifromthematureseedsofricewerecocultivated
withtransformed Agrobacteriumtumefaciensandhygromycin-
resistant transgenic plants were selected. Cas9-mediated A/T
addition occurred at -3 nucleotide position from protospacer
adjacentmotif, whereas Gadditionat-5nucleotide positionfrom
thePAMintransgenicrice. Analysisofindividual T, plantsshowed
coexistenceofedited sequencesandunedited wild-typesequence,
andthisphenomenonwasbroadly observedinmostofthetransgenic
plants, suggesting genetic chimerism of T, plants. The ratio of
editedsequencetouneditedwild-typesequenceinthechimeras
was variable among the transgenic lines. Nucleotide sequence
analysis of T, plantsshowedsegregationofthoseedited sequences
fromtransgenesincluding CRISPR/Cas9genesandhygromycin
selectionmarker. Theseresults demonstrate thathomozygotic
mutantplantscouldbeisolatedfromchimerictransgenicplants
inT, generation.Characterizationofthesemutantswillprovide
betterchancetounderstandthefunctionofJAZ9instressresponse.

PC6.42 TRANSCRIPTOMIC ANALYSIS
OF DORMANCY BREAK OF RICE SEEDS
BY HEAT STRESS

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ INSUN YOON (NATIONAL INSTITUTE OF AGRICULTURAL
SCIENCES, KOREA (SOUTH)), SU YEON KIM (NATIONAL
INSTITUTE OF AGRICULTURAL SCIENCES, KOREA (SOUTH)),
BEOM GI KIM (NATIONAL INSTITUTE OF AGRICULTURAL
SCIENCES, KOREA (SOUTH)), TAEK YUN KWON (NATIONAL
INSTITUTE OF AGRICULTURAL SCIENCES, KOREA (SOUTH))

©@ ISYOON@KOREA.KR

Seed dormancy is a highly variable agronomic trait affected by
geneticandenvironmentalfactors. Temperatureisknowntoaffect
bothinductionandterminationofseeddormancy. However, the
molecularmechanismunderlyingthethermalregulationofseed
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dormancy is largely unknown. In many Koreanrice cultivars,
theprimaryseeddormancyisnotmaintaineduntilharvest, but
graduallyreleasedduringtheseedripeningstage. Thedormancy
of immature rice seeds was found to be released by heat stress
(42°C).Inthepresentstudy, wehaveinvestigated theeffectofheat
stressonthetranscriptomeprofilingintheembryosofriceseeds.
Thirtyfivepercentoftotal40,309probesshowedatleasttwofold
changesbyheatstressinseedembryosat25DAH,indicatingthat
globaltranscriptomalchangeswereinducedbyheatstress.Itwas
foundthat 34 % of DEGs by heat stress was overlapped with the
geneschangedfrom25DAHto60DAHseeds. Themostenriched
GOtermswere ‘metabolic process’ inbiological process domain
and ‘catalyticactivity’inmolecularfunctiondomain (P <0.05).
Additionaltranscriptomeprofilingof1,712 transcriptionfactors
showedthat483 TFsweredifferentiallyexpressedbyheatstress
in25DAHseedembryo.Itisnotedthat DREBfamilymemberswere
highlyup-regulated. Supportedbyagrant(PJ011942032017)from
BG21programofRDA.

PC6.43 BULK SEGREGANT ANALYSIS
(BSA) FOR THE IMPROVEMENT OF
DROUGHT RESISTANCE IN MAIZE

(ZEA MAYS L.) INBRED LINES REVEALED
BY SSR MOLECULAR MARKERS

™ TUESDAY 4 JULY, 2017 POSTER SESSION

& MUHAMMAD QUDRAT ULLAH FAROOQI (KANGWON NATIONAL
UNIVERSITY, KOREA (SOUTH))

©@ MQFAROOQI@KANGWON.AC.KR

Inthisstudy,maizeinbredlineswereusedtoevaluatetheperformance
underdroughtstress.Basedongerminationability, twenty four
lineswerescreened out withtoleranceorsusceptibletodrought
stress.Geneticdiversity,relationshipandpopulationstructure
wereevaluatedbyusing 100SSRmolecularmarkerslinkedwith
droughttoleranceinmaize. Atotal465alleleswereidentifiedwith
anaverageof4.65allelesperlocususingbulksegregantanalysis
(BSA). Out ofthem, 199 were specific alleles for tolerant and 35
weresusceptibletodrought, whiletheremaining 231 wereshared
betweenthetwotypes. Themajorallelefrequencyvariedfrom039to
0.61withanaverageof0.47. Thegenediversity (GD)and polymorphic
informationcontent(PIC)averagevaluesfromalllineswere0.64
and0.59,respectively.BasedonUPGMA analysis,fourmaincluster
groupswereidentifiedasmostofthedroughttolerantlineswere
clearly discriminated from drought susceptible lines with 33%
genetic similarity. On population structure analysis, 24 inbred
linesoftolerantandsusceptibleweredividedinto3 groups;based
onprobabilitymembershipthresholdof0.8.InadditiontoBSA,a
totalof 88 SSR’swereidentifiedasspecifictotolerantand29SSR
markerswerespecifictosusceptiblelines. Amongthese,bnlg1627,
umc1946,dupssr30b,bnlg1812and dupssr24 SSRmarkershadgreat
potentialfortheimprovementofdroughtresistanceinmaize. Our
resultswereingoodagreementwithpreviousstudiesfordrought
toleranceusing SSRmolecularmarkerandwillbeuseful forfurther
maizebreedingstudies.
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PC6.44 HEAT STRESS TOLERANCE
LIMIT IN NORWAY SPRUCE
(PICEA ABIES) SEEDLINGS

™ TUESDAY 4 JULY, 2017 POSTER SESSION
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PC6.45 DECIPHERING THE TOR
SIGNALLING PATHWAY CONTROLLING
PLANT GROWTH

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ ANE V VOLLSNES (UNIVERSITY OF OSLO, NORWAY),
AUD B ERIKSEN (UNIVERSITY OF OSLO, NORWAY)

& CELINE FORZANI (INRA VERSAILLES, FRANCE),
CHRISTIAN MEYER (INRA VERSAILLES, FRANCE)

@ A.V.VOLLSNESeIBV.UIO.NO

©@ CELINE.FORZANIEINRA.FR

Millions of Norway spruce (Picea abies L. Karst) seedlings are
plantedonclear-cutfieldsinlargepartsof Europeeveryyear.The
solar radiation to such open sites may induce high soil surface
temperatures,impactingthestemtemperaturesoftheseseedlings.
Inaddition,spruceseedlingstemsareexposedtoheatinsomeforest
plant nurseries during application of a protective layer of wax
againstpineweevilfeedingonthestembarkintheforest. Melted
waxwhichholdstemperaturesof70-80°Cisappliedtothestem,and
subsequentlycooled withcold water, keepingtheseedlingsingood
vigour. Wehavefoundthatseedlingsexposedtoexcessheatstress
maynotdisplayanyvisiblesignsofthisforthefirstsevenweeks,
eventhoughtheinjuryislethal. Seedlingswithdeadphloemcellson
thelowerstemduetoheatarenotabletotransportphotosynthates
totheroot,althoughtransportofwaterandmineralnutrientsup
totheshootmaybenormalaslongastherootisalive. Thus,injured
seedlingsmayseemnormal,buteventuallydiewhentheroothas
exhausteditsresources. Growingseedlingsforeight weeksormore
toidentifylethalheatinjuriesisnotaviablemethodforevaluatinga
coolingprocedureafterwaxapplicationorforevaluatingsurvival
ratesofseedlingsonahotforestsite. Wewillpresentresultsfrom
experimentsaimedatidentifyinglesstime-consumingmeasures
ofsurvivalratesafterheatexposureonspruceseedlingstems.

TheTOR (TargetofRapamycin)kinasesignallingpathway, which
hasbeenidentified in all eukaryotes, has emerged as a central
hub controlling growth and metabolic pathways in response
to nutrient availability. Dysfunction of the TOR kinase leads
tocancerandmetabolicdiseasesinhumans. TORisamember of
thephosphatidylinositol 3-kinase (PI3K)-related kinase (PIKK)
family. Inplantsthe TORkinasefunctionsinacomplexwithtwo
otherproteins:RAPTOR (regulatory-associated proteinof mTOR)
andLST8(lethalwithSEC13protein8). The Arabidopsisgenome
encodesone TOR genewhereasRAPTORandLST8areencodedby
2genes. Arabidopsistormutantsarrestgrowthearlyduringembryo
development. Thisessentialrole playedby TORinplantgrowth
hasstalledthedecipheringof TOR functionsin Arabidopsis.Onthe
otherhand,lst8-landraptormutantsareviableandshowanoverlap
betweentheirphenotypes.Lst8-lmutantsarehypersensitivetolong
daysandhaveareducedgrowthrate. Thislst8-1phenotypeprovided
the basis for anlst8-1suppressor screen.Lst8-1revertants were
isolatedbyscreeningapopulation of EMS (ethylmethanesulfonate)
mutagenizedM2seedsdirectlyinlong-day greenhouse conditions.
ThefastestgrowingM2mutantplantswereselected. Sixputative
Ist8suppressorsweresofarisolatedand sequencedby NGS (next
generationsequencing)technologies. Furthercharacterization of
theisolatedlst8suppressorswillbepresented. Thisapproachshould
leadtotheidentificationof newmolecularcomponentsoftheplant
TORsignallingpathway.
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PC7 PHOTOSYNTHETIC RESPONSE
TO A CHANGING ENVIRONMENT -
TOWARDS SUSTAINABLE ENERGY

PRODUCTION

ORGANISED BY: CORNELIA SPETEA WIKLUND (UNIVERSITY OF GOTHENBURG,
SWEDEN), PETER NIXON (IMPERIAL COLLEGE LONDON, UK) AND WOLFGANG SCHRODER

(UMEA UNIVERSITY, SWEDEN)

SESSION SPONSORED BY: INTERNATIONAL SOCIETY OF PHOTOSYNTHESIS RESEARCH AND
GOTHENBURG CENTRE FOR ADVANCED STUDIES IN SCIENCE AND TECHNOLOGY (GoCAS)

PC7.1 MAINTENANCE OF THE
PHOTOSYNTHETIC APPARATUS
IN CHANGING ENVIRONMENTS

™ WEDNESDAY 5 JULY, 2017 ® 09:00

@ EVA-MARI ARO (UNIVERSITY OF TURKU, FINLAND),
SARI JARVI (UNIVERSITY OF TURKU, FINLAND),
MARJAANA RANTALA (UNIVERSITY OF TURKU, FINLAND)

@ EVAARO@UTU.FI

Linear electron transfer chain of oxygenic photosynthetic
organismsisrathersimilarfromcyanobacteriatohigherplants.
Onthecontrary, thelightharvestingsystemsandvariousregulation
mechanismsofexcitationenergydistributionandelectronflow,
crucialformaintenance ofthe photosyntheticapparatusunder
varying environmental conditions, show distinct evolution.
Developmentofchlorophyllb-containinglightharvestingsystems
andcomplexregulatorynetworksofenergyandelectrontransfer
reactionsledtothedevelopmentofdistinctlateralheterogeneity
of the thylakoid membrane. Light-induced dynamics in lateral
heterogeneityofhigherplantthylakoidmembraneallowsfluent
photosynthetic electron transfer and equal light harvesting
capacityaswellasefficientphotoprotectionofbothphotosystems
inresponsetochangesinthelightenvironment.Onthecontrary,
thefluencyofelectronflowincyanobacteriathylakoid membrane
islargelydependentonabroadrangeofelectronvalvesthathave
graduallydisappearedduringevolutionofplantchloroplasts. After
agreatbreakthroughindemonstrationofthelateralheterogeneity
ofthethylakoidmembraneinhigherplantchloroplastsin 1980,
ourknowledgeonlight-induceddynamicsofsuchaheterogeneity
hasslowlyevolvedinparallelwiththedevelopmentofisolationand
characterizationmethodsofthylakoid subdomains.

PC7.2 SYSTEMS BIOLOGY OF
LEAF ONTOGENESIS IN TOBACCO

™ WEDNESDAY 5 JULY, 2017 ©® 09:40

@ MARK AUREL SCHOTTLER (MAX PLANCK INSTITUTE OF
MOLECULAR PLANT PHYSIOLOGY, GERMANY), KAROLINA
BELKIUS (MAX PLANCK INSTITUTE OF MOLECULAR PLANT
PHYSIOLOGY, GERMANY), SABINE KAHLAU (MAX PLANCK
INSTITUTE OF MOLECULAR PLANT PHYSIOLOGY, GERMANY),
ELISA SCHULZ (MAX PLANCK INSTITUTE OF MOLECULAR PLANT
PHYSIOLOGY, GERMANY), EUGENIA MAXIMOVA (MAX PLANCK
INSTITUTE OF MOLECULAR PLANT PHYSIOLOGY, GERMANY),
WOLFRAM THIELE (MAX PLANCK INSTITUTE OF MOLECULAR
PLANT PHYSIOLOGY, GERMANY), RALPH BOCK (MAX PLANCK
INSTITUTE OF MOLECULAR PLANT PHYSIOLOGY, GERMANY)

©@ SCHOETTLER@MPIMP-GOLM.MPG.DE

Wereportacomprehensivesystemsbiologyapproachtofollowleaf
developmentandchloroplastbiogenesisintobacco. Wedetermined
changesinphotosyntheticparameters, chloroplaststructure,gene
expression,andmetabolismduringthedevelopmentofthefifthtrue
leaf. Theleafwasfullyexpandedafterthreeweeksofdevelopment.
Atthesametime,itschlorophyllcontentandthecontentsofboth
photosystemspeaked,andthenimmediately startedtodecrease.
In contrast, leaf assimilation and linear electron transport
capacitybegantodecreaseevenpriortofullleafexpansion,and
thiscorrelatedwithdecreasesin ATPsynthaseandcytochromeb6
fcomplexcontent. Afterfullleafexpansion,onlythecontentsofthe
lightharvestingcomplexesincreased, whichresultedinadrastic
increaseingranastacking,asrevealedbyelectronmicroscopy.
Besides of the re-modelling of the photosynthetic apparatus
withineachchloroplast, entirechloroplastsweredegraded with
increasing leaf age. The remaining chloroplasts accumulated
highamountsofstarchandlipidbodies,inlinewithashiftfrom
galactolipidstowardsstoragelipids.Onthelevel of geneexpression,
withinoneweekofleafdevelopment, expressionofthechloroplast
transcriptionandtranslationmachinerypeaked, followedby genes
forchlorophyllbiosynthesis, photosyntheticcomplexassembly,
and structural subunits of the complexes, which reached their
expressionmaximumarounddaytwelve.Duringsenescence,mainly
proteasesreachedtheirexpressionmaximum. Whiletranscript
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levels of genes encoding photosystem subunits were strongly
correlatedamongeachother, geneexpressionlevelsandtheactual
complexcontentrarely correlated,indicatingapredominantrole of
post-transcriptionalregulationduringleafdevelopment.

PC7.3 VESICLES ARE PERSISTENT
FEATURES OF DIFFERENT PLASTIDS

™ WEDNESDAY 5 JULY, 2017 ® 09:55

& HENRIK ARONSSON (INSTITUTION OF BIOLOGICAL AND
ENVIRONEMENTAL SCIENCES UNIVERSITY OF GOTHENBURG,
SWEDEN), EMELIE LINDQUIST (INSTITUTION OF BIOLOGICAL
AND ENVIRONMENTAL SCIENCES UNIVERSITY OF GOTHENBURG,
SWEDEN), KATALIN SOLYMOSI (DEPARTMENT OF PLANT
ANATOMY UNIVERSITY OF EGTV(OS, HUNGARY)

@ HENRIK.ARONSSON@BIOENV.GU.SE

Peripheral vesicles in plastids have been observed repeatedly,
primarily in proplastids and developing chloroplasts, in which
theyaresuggestedtofunctioninthylakoidbiogenesis. Previous
observations of vesicles in mature chloroplasts have mainly
concerned low temperature pre-treated plants occasionally
treatedwithinhibitorsblockingvesiclefusion. Here weshowthat
such vesicle like structures occur not only in chloroplasts and
proplastidsbutalsoinetio-, etio-chloro-,leuco-,chromo-andeven
transformingdesiccoplastswithoutanyspecificpre-treatment.
ObservationsaremadebothinC3andC4species,indifferentcell
types (meristematic, epidermis, mesophyll, bundle sheath and
secretorycells)anddifferentorgans(roots,stems,leaves,floralparts
andfruits). Untilrecentlynotmuchfocushasbeengiventotheidea
thatvesicletransportinchloroplastscouldbemediated by proteins,
butrecentdatasuggestthatthevesiclesystemofchloroplastshas
similaritieswiththecytosolicCOPIIsystem. Allcurrentdatataken
togethersupporttheideaofanon-going,activeandprotein-mediated
vesicletransportnotonlyinchloroplastsbutinotherplastidsas
well, obviouslyoccurringregardlessofchemicalmodifications,
temperatureandplastiddevelopmentalstage.

PC7.10 REMODELLING OF A
CYANOBACTERIAL CHLOROPHYLL-
SYNTHASE COMPLEX BY HIGH-LIGHT
INDUCIBLE PROTEINS

™ WEDNESDAY 5 JULY, 2017 ©® 11:00

& ROMAN SOBOTKA (INSTITUTE OF MICROBIOLOGY CZECH
ACADEMY OF SCIENCES, CZECH REPUBLIC)

@ SOBOTKA@ALGA.CZ

Cyanobacteriacontainafamily ofone-helixhigh-light-inducible
proteins (Hlips), whicharewidely acceptedasancestors of plant
lightharvestingantennae. Hlipsareknowntobind chlorophyll
andcarotenoidsandtoplayanessentialroleinthephotoprotection;
howeverthemechanismisnotexplained. The cyanobacterium
Synechocystis 6803 contains four small Hlips (HliA-D) and the
expression of all of them is stress-induced. Nonetheless, the
HIiD seems to be constantly present in cells to play probably a
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housekeepingroleinchlorophyllsynthesis/recycling. Thisprotein
formsapigment-proteincomplexwithchlorophyll-synthase (ChlIG)
and,viaYidCinsertase, the ChlG-HIiD complex connectschlorophyll
biosynthesiswithproteintranslation. Moreover,the HliD promotes
dockingoftheputativealcoholdehydrogenase Ycf39tothe ChlG
complex. Under stress conditions the accumulated HIiC binds
tightlytoHliDand,interestingly, theformedHliC-HliD pairshave
ratheroppositeeffectthanthe HliD. They monomerize ChlIGand
preventYcf39toassociatewith ChlGbuttheyarealsorequitedforthe
attachmentof ChlGtoanenigmaticformofmonomericphotosystem
I.There-organizationof ChlGcomplexappearstobeparticularly
importantduringcoldstressbecauseSynechocystisstrainlacking
HliCisnotviableat17°C;mostlikely duetocompletelyinhibited
chlorophyll biosynthesis.

PC7.11 REPAIR AND THE EVOLUTION
OF PHOTOSYSTEM II

™ WEDNESDAY 5 JULY, 2017 ©® 11:30

& SHENGXI SHAO (IMPERIAL COLLEGE LONDON, UNITED
KINGDOM), JIANFENG YU (IMPERIAL COLLEGE LONDON,
UNITED KINGDOM), JANA KNOPPOVA (INSTITUTE OF
MICROBIOLOGY ACADEMY OF SCIENCES, CZECH REPUBLIC),
TANAI CARDONA (IMPERIAL COLLEGE LONDON, UNITED
KINGDOM), JOSEF KOMENDA (INSTITUTE OF MICROBIOLOGY
ACADEMY OF SCIENCES, CZECH REPUBLIC), PETER J NIXON
(IMPERIAL COLLEGE LONDON, UNITED KINGDOM)

@ S.SHAO011@IMPERIAL.AC.UK

Despitethelimitedconservationinprimarystructure, theclose
similarityintertiarystructuresofthe PSIand PSIIreactioncentres
suggeststhattheyhaveevolvedfromacommonancestor. Inthe
caseof PSI,thePsaAandPsaBreactioncentresubunitseachconsist
of 11transmembranehelices;whilein PSII,theD1andD2reaction
centresubunits, plustheinnerantenna CP43and CP47 subunits,
form “5+6” counterpartstoPsaAandPsaB.Whynaturehasselected
separateD1/D2and CP47/CP43subunitsremainsunclear.Inthis
work, wehaveconstructedamore “PSI-like” PSIIreactioncentreby
fusingtheC-terminus of CP43tothe N-terminusofD1. Weshowthat
theresultingCP43-D1fusionproteinisabletoformactive oxygen-
evolving PSIIcomplexeswithelectrontransferpropertiessimilar
tonormalwildtypePSIIcomplexes. However, photoautotrophic
growth ofthe CP43-D1 fusionstrainwasinhibitedathighlight
irradiances due to an impaired ability to replace the damaged
CP43-D1 fusion protein. In a phylogenetic analysis, we showed
thatFtsHproteasescloselyrelatedtotherepairof PSIIdivergedata
veryearlystageduringtheevolution. Ourresultstherefore provide
evidencetosupporttheideathatdetachmentofCP43isimportantfor
promptandefficientdegradationofdamagedD1byFtsHproteaseand
thattheefficientrepairofdamaged PSIlisanimportantconstraint
intheevolutionof PSII.
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PC7.12 MOLECULAR SWITCHES IN THE
THYLAKOID MEMBRANE

™ WEDNESDAY 5 JULY, 2017 ©® 13:50

@& ROBERTA CROCE (VU UNIVERSITY AMSTERDAM, NETHERLANDS)

@ R.CROCE@VU.NL

Photosyntheticorganismsevolvedanatural capacitytomodulate
photosynthetic activity inresponse to varyinglight and other
environmental conditions. In low light they need to harvest
every available photon to sustain life, while in high light they
dissipate the energy absorbed in excess to avoid photodamage.
Light-Harvesting Complexes (LHCs)arepigment-proteinsystems
responsibleforphotonabsorptionandtransferoftheexcitation
energytothereactioncenter,wherechargeseparationoccurs.It
isgenerallybelievedthatLHCscanchangetheirfunctionfroma
lightharvestingtoaphotoprotectivemodebyswitchingbetween
different conformations. However, theunderlyingmolecularpicture
hasnotbeenelucidatedyet. Aseriesofexperimentsinwhichwe
studythemolecularmechanismsofquenchingin LHCsandtheir
putativetriggerswillbediscussed.

PC7.13 FUNCTIONAL
CHARACTERIZATION OF CURT1A-
A MAJOR PLAYER IN THYLAKOID
MEMBRANE PLASTICITY

™ WEDNESDAY 5 JULY, 2017 ©® 14:30

@& ANURAG SHARMA (UNIVERSITY OF COPENHAGEN, DENMARK),
OMAR SANDOVAL-IBANEZ (UNIVERSITY OF COPENHAGEN,
DENMARK), MATHIAS LABS (LUDWIG-MAXIMILIANS-
UNIVERSITAT, GERMANY), DARIO LEISTER (LUDWIG-
MAXIMILIANS-UNIVERSITAT, GERMANY), MATHIAS PRIBIL
(UNIVERSITY OF COPENHAGEN, DENMARK)

@ ASHARMA@PLEN.KU.DK

The thylakoid membrane system of the chloroplast consists of
grana,cylindricaldiscsof membranestackedovereachother,and
stroma lamellae, unstacked membranes that interconnect the
granastacks. Theformationofthethree-dimensionalnetwork of
thylakoidmembranesinvolvesforcesthatmediatethestacking
andbifurcationofmembranes,aswellasmechanismsthatpromote
bendingofthemembranesatthemarginsofthegranastacks.In
Arabidopsis four Curvature thylakoidl proteins (CURT1 A-D)
wereidentifiedwhichlocalizetothehighly curvedregionofthe
thylakoidmembrane, thegranamargins. CURT1proteinsformhigh
molecularweightoligomeric complexesamongthemselvesand
canfacilitatemembranebendinginadosagedependentmanner.
CURT1A,themajorisoformofthe CURT1proteinfamilyissufficient
toinducethylakoidmembranebendingbothinplantaandinvitro.
Structurally CURT1 proteins consist of two transmembrane
domains, allowing theinsertioninto the thylakoid membrane,
andN-andC-terminaldomainsthatareexposedtothechloroplast
stroma.However, thespecificrolesof CURT1Adomainshavenot
beenexplored, therefore,laimtocharacterizetherolesoftheN-,
C-terminalandtransmembranedomainsof CURT1Awithrespect
tothylakoidmembranebendingand CURT1complex-formation.
Wehavegeneratedstablelinesof Arabidopsisthalianaexpressing
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avarietyof mutant CURT1Aproteinsincurtlmutantand wild-type
geneticbackgrounds. Weareusingvariousrange oftechniques
frommolecularcellbiologytoproteinbiochemistrytounravelthe
roleofthe CURT1domainsinshapingthethylakoidultrastructure.

PC7.14 ION FLUXES WITH ROLE
IN REGULATION OF PMF AND
PHOTOSYNTHESIS

™ WEDNESDAY 5 JULY, 2017 ©® 14:45

& ANDREI HERDEAN (UNIVERSITY OF GOTHENBURG, SWEDEN),
HUGUES NZIENGUI (UNIVERSITY OF GOTHENBURG, SWEDEN),
OTILIA CHEREGI (UNIVERSITY OF GOTHENBURG, SWEDEN),
CORNELIA SPETEA WIKLUND (UNIVERSITY OF
GOTHENBURG, SWEDEN)

© ANDREI.HERDEAN@OUTLOOK.COM

Introduction:Innaturalhabitats, plantsfrequently experience
rapidchangesintheintensity of sunlight.Inresponsetothese
changes, plants adjust photosynthetic light utilization in
electron transport and photoprotective mechanisms. This
involves a proton motive force (pmf) across the thylakoid
membrane, which is affected by ion fluxes (H*, K, Cl-, Mg?).
Theidentity ofthegenesinvolvedinK*and Cl- fluxeshavebeen
unraveled in Arabidopsis (TPK3, KEA3, CLCe and VCCN1) as
well as their effects onregulation of pmfand photosynthesis.
Methods: Thecurrentknowledgeisbased oncharacterization of
singleknockoutmutantsofthestudied genesin Arabidopsis, which
oftendonotdisplaystrongphenotypicdifferencesfromwild type.
ToinvestigatepossiblefunctionalrelationshipsbetweenK* and
Cl fluxes, weisolatedhomozygousdoubleandtriplemutantlines
fromsingle Arabidopsismutantsof KEA3,CLCeand VCCN1genes.
Results: Phenotypic kinetic analyses reveal an
interdependent action of the encoded proteins in regulation
of photosynthesis upon transition from dark to light
(VCCN1), during changes in light intensity (VCCNI1,
KEA3), and upon transition from light to dark (CLCe).
Conclusions: Ourfindings contributetounderstandingthe
thylakoid network ofion fluxesandhowtheyhelpplantstoadjust
photosynthesisinvariablelightenvironments.
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PC7.15 OXIDATIVE REGULATION
IN PHOTOSYNTHETIC HOMEOSTATIC
MECHANISMS

™ WEDNESDAY 5 JULY, 2017 ©® 15:00

@& AVIHAI DANON (WEIZMANN INSTITUTE OF SCIENCE, ISRAEL),
VIVEKANAND TIWARI (WEIZMANN INSTITUTE OF SCIENCE,
ISRAEL), BAT CHEN WOLF (WEIZMANN INSTITUTE OF
SCIENCE, ISRAEL)

@ AVIHAI.DANON@WEIZMANN.AC.IL

Homeostasis is a self-regulating process by which organisms
tend to maintain stability while adjusting to small changes
in conditions that are otherwise optimal for growth.
A role for signaling by low-levels of reactive oxygen species
(ROS) has been implicated by an increasing number of
reports also under growth promoting conditions. Yet, the
mechanistic details of ROS perception, transduction and
regulation in homeostasis are only beginning to unravel.
Photosynthesisisperhapstheimportantbiologyprocessesin
natureconvertingsunlighttochemicalenergy.Ifnotregulated
properly, photosynthesis side reactions, which produce toxic
ROScanturnharmfulinashorttime period. ROS productionby
thephotosyntheticreactionsisadailyphenomenonthatoccurs
evenunderoptimal growth conditions. Weidentifiedapathway
oflow-level oxidativesignal, whichattenuates AGPase, thefirst
committedenzymeofstarchsynthesis,inhomeostaticconditions
(PNAS2015,112:12876). Notably, theattenuatingoxidativesignal
counterbalancedanindependentactivatingreductivesignal,and
bothsignalscombinedtoadjustadynamicequilibriumof AGPase
activitytosmallbutabruptchangesinlightintensity.Recently,we
foundthatthethylakoidproteinPGRL1,aphotosynthesisregulator,
isalsomodulatedinvivobyanattenuatinghomeostaticoxidative
signal. Notably, the oxidative attenuation of PGRL1 decreases
photosynthetic thermal dissipation and, thus, may increase
photosynthesisefficiency. Whileourfindingsillustrateabeneficial
role forhomeostatic oxidative signalsregulatory mechanisms,
amorethoroughextensionofthesestudiesisrequiredforourgeneral
understandingoflow oxidativesignalstransduction.
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PC7.16 HOW CAN SPRUCE NEEDLES
BE GREEN IN THE WINTER?

™ WEDNESDAY 5 JULY, 2017 ©® 15:45

& STEFAN JANSSON (UPSC DEPT OF PLANT PHYSIOLOGY UMEA
UNIVERSITY, SWEDEN)

@ STEFAN.JANSSONeUMU.SE

Most conifer species are evergreens, and face the challenge of
keeping its photosynthetic tissues during the winter, dealing
with the combination of low temperature and light. Excited
chlorophylls can transfer energy to other molecules, including
oxygen and plants have evolved several control systems that
allow the photosynthesis machinery to harmlessly dissipate a
variablefractionoftheexcitationenergy,andduringthewinter,
needlesof many conifersentersastateof sustainedquenching.
We would like to understand the dissipation mechanism used
byevergreenconifersinthewinter,andhaverecently starteda
projecttostudythestructureandfunctionofthephotosynthetic
apparatusofconifers(inparticular Norwayspruce)inthe winter.

Wehaveusedfollowedthephotosyntheticpropertiesof Norway
spruce (and Scots pine) needles over the winter using various
kindsoffluorescencestudies,tocharacterizetheprocess. Wehave
sequenced the Norway spruce genome and built genomics and
transciptomicstools,andhavesubjectedoverwinteringneedles
totranscriptprofilingusingRNAseq. Wehavealsoinitiatedstudies
onthylakoid protein complexes (using BN electrophoresis) and
thylakoidstructure (usingelectronmicroscopy)toobtainadditional
information,andarealsodeveloping genomeeditingtoolstobe
abletomanipulatetheproteincompositionoftheneedles. Thedata
generatedso farwillbesummarizedinthistalk.

PC7.17 A NEW PROTOCOL FOR
IMPROVED H, PHOTOPRODUCTION
YIELDS IN C. REINHARDTII

™ WEDNESDAY 5 JULY, 2017 ©® 16:15

@ YAGUT ALLAHVERDIYEVA (UNIVERSITY OF TURKU, FINLAND),
SERGEY KOSOUROV (UNIVERSITY OF TURKU, FINLAND)

@ ALLAHVE@UTU.FI

Somemicroalgaeundermicrooxicconditionsareabletoutilizesolar
energyharnessedbyphotosynthesistoproducemolecularhydrogen
(Hz),whichisconsideredasacleanandenvironmentally friendly
energycarrier.OneofthemainchallengesinH; photoproduction
bymicroalgaeisoxygensensitivity oftheenzymesinvolvedin H,
metabolism. Currently, forinduction of efficient and sustained
H, photoproduction in the model green alga Chlamydomonas
reinhardtii a two-stage protocol is applied. According to this
protocol, H, production occurs during anaerobiosis induced in
thesecondstageuponnutrientdeprivationofthecells. Thecells
undernutrient (e.g.S-orMg-)deprivationswitchtoanaerobiccell
metabolismdueto (i) reversibledown-regulation of photosynthetic
0, evolutionand (ii) stimulationofrespiration. Wehavedevelopeda
newprotocolforimprovedH, photoproductionyieldsin C.reinhardtii
cultures,whichdoesnotrequireseverestressconditions. Efficient
H, productioningreenalgaoccursunderperiodiclight conditions
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and couldbe sustained foratleasttwodays with the maximum
rateofabout 12mmol (mgChlh)* duringthefirst8h. Theprotocol,
thus, can be adapted to the natural light-dark cycle. Moreover,
novelapproachespermittinghigherlight-to-hydrogenconversion
efficiency and efficient H, photoproduction in heterocystous
N,-fixingcyanobacteriawillbediscussed.

PC7.18 LIGHT REMODELS THE
PHOTOSYNTHETIC APPARATUS AND
CARBON PARTITIONING BETWEEN
ORGANELLES IN NANNOCHLOROPSIS
GADITANA LEADING TO SUSTAINED
LIPID ACCUMULATION

™ WEDNESDAY 5 JULY, 2017 ©® 16:30

@ ALESSANDRO ALBORESI (UNIVERSITA DI PADOVA, ITALY),
GIORGIO PERIN (UNIVERSITA DI PADOVA, ITALY), ANDREA
MENEGHESSO (UNIVERSITA DI PADOVA, ITALY), ERIC
MARECHAL (CNRS-CEA-UNIVERSITE GRENOBLE ALPES,
FRANCE), NICOLA VITULO (UNIVERSITA DI PADOVA,
ITALY), GIORGIO VALLE (UNIVERSITA DI PADOVA, ITALY),
GIANFRANCO DIRETTO (ITALIAN NATIONAL AGENCY FOR NEW
TECHNOLOGIES ENERGY AND SUSTAINABLE DEVELOPMENT
CASACCIA RESEARCH, ITALY), GIULIANO GIOVANNI (ITALIAN
NATIONAL AGENCY FOR NEW TECHNOLOGIES ENERGY AND
SUSTAINABLE DEVELOPMENT CASACCIA RESEARCH, ITALY),
TOMAS MOROSINOTTO (UNIVERSITA DI PADOVA,ITALY)

@ ALESSANDRO.ALBORESI@UNIPD.IT

The seawater oleaginous microalga Nannochloropsis gaditana
has the ability to accumulate large amounts of lipids and
it is raising as a model organism for the production of next
generation biofuels. The study of metabolism regulation is an
essential step toward the optimization of algae productivity.
In order to decipher light-driven changes, we performed a
combinedanalysisoftranscriptome,lipidome and metabolome of
Nannochloropsisgaditanaculturesexposedforfivedaystothree
differentlightintensities:low (LL), medium (ML) orhighlight (HL).
ThegrowthofLLcellswaslimitedbylightavailabilitywhile HL
algaewereimpairedbecauseofthetoxiceffect ofthe excesslight.
Clusteringanalysisof RNA-seqdatarevealedthatlightinduced
significantly the up-regulation of reductive tricarboxylic acid
cycleand monosaccharide biosynthetic process and the down-
regulation of genes involved in DNA integration, chlorophyll
and carotenoid biosynthetic process, unsaturated fatty acid
biosynthetic process and photosynthesis/light harvesting.
Coherentlywithtranscriptomicdata, wemeasuredageneralized
reductionof Nannochloropsisgaditanaphotosyntheticapparatusin
HLandalsochloroplastpolarlipidsweredecreased. Moreover, strong
illuminationstimulated thebiosynthesisofcarbohydratesandlipids
butalsocompoundsassociatedtooxidativestressresponse. This
situation correlatedwiththeinduction of genescodingforaputative
cytosolic fatty acid synthase of type 1 (FAS1) and polyketide
synthase (PKS)andthedown-regulationofthechloroplastfatty
acidsynthaseoftype2 (FAS2). Theseresultshighlightthehigh
flexibility oflipid biosynthesisin Nannochloropsisgaditanaandthe
importanceofmetaboliteallocationatthesubcellularlevel.

SCIENCE ACROSS BOUNDARIES ABSTRACTS 59

PC7.19 SPECIES- AND STRAIN-
SPECIFIC STRATEGIES OF MICROALGAL
STRAINS (DESMIDS, GENUS COSMARIUM,
ZYGNEMATOPHYCEAE, STREPTOPHYTA)
AS PROTECTION AGAINST EXCESSIVE
PHOTOSYNTHETICALLY ACTIVE
RADIATION

™ WEDNESDAY 5 JULY, 2017 © 16:45

@ MARIJA STAMENKOVIC (INSTITUTE FOR BIOLOGICAL RESEARCH
“SINISA STANKOVIC”, SERBIA AND MONTENEGRO), KAI BISCHOF
(MARINE BOTANY FACULTY BIOLOGYCHEMISTRY, GERMANY),
DIETER HANELT (BIOZENTRUM KLEIN FLOTTBEK, GERMANY)

@ MARIE110@GMAIL.COM

Weexaminedtheinfluenceofirradianceonprotectionstrategies
of four microalgal strain belonging to the genus Cosmarium
(Zygnematophyceae, Streptophyta), which wereisolated from
various climatic zones and cultured long term (>15 years). The
photosynthetic behaviour and composition of photosynthetic
pigments of the Cosmarium strains were examined under low,
moderate and photoinhibitory white light by means of PAM
fluorometry, and high-performance liquid chromatography.
Generally, the Cosmariumstrainsdisplayedthe photosynthetic
performanceandpigmentcomposition correspondingtothatof
high-lightadaptedplantsandalgae. Yet,allthe Cosmariumstrains
demonstrated physiologicalresponsesthat wereconsistentwith
thelightintensityprevailingattheirsourcelocationasconcluded
fromchlorophyllfluorescenceandchangesof pigment composition,
confirming that these responses are genetically preserved.
Additionofinhibitorsofchloroplast-encoded proteinsynthesis
(chloramphenicolandstreptomycin)andviolaxanthinde-epoxidase
(dithiothreitol)indicated thatthe Cosmariumstrainsdeveloped
“sun-or shade-plant” protectionstrategies,inaccordance with
theclimateattheirsamplingsites. Strikingly, thetypicalarctic
taxon, C. crenatum var. boldtianum, displayed the incomplete
violaxanthincycleyieldinganaccumulationofantheraxanthin
duringhighlightstress,whichisconsideredasanadaptationto
occasional highirradiancesin the polar zone due to the albedo.
Antheraxanthinactivelyparticipatedintheheatdissipationfrom
PSlIcentresinC. crenatum,asconcludedfromasignificantpositive
correlationbetweennon-photochemical quenchingandthe quantity
ofantheraxanthin. Thespecies-andstrain-specificecophysiological
adaptationsdiscussedinthisstudymayenabledesmidstocopewith
excessiveandfluctuatinglightconditionsintheirenvironment.
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PC7.20 REGULATION OF PROTON
MOTIVE FORCE BY ALTERNATIVE
ELECTRON TRANSPORT

™ THURSDAY 6 JULY, 2017 ® 09:00

@ TOSHIHARU SHIKANAI (KYOTO UNIVERSITY, JAPAN)

@ SHIKANAI@PMG.BOT.KYOTO-U.AC.JP

Inthelightreactionsof photosynthesis,electrontransportfrom
water to NADP* is coupled with proton translocation across
the thylakoid membrane. Resulting proton motive force (pmf)
contributesto ATPsynthesis. Thislinearelectrontransportdoes
not satisfy the ATP/NADPH production ratio required by the
Calvin-Bensoncycle. Additional ATPsynthesisissupplemented
byalternativeelectrontransportincludingcyclicelectrontransport
aroundPSI.In Arabidopsis, PSIcyclicelectrontransportconsists
of PGR5/PGRL1-dependennt and chloroplast NDH-dependent
pathways. The chloroplast NDH complex mediates ferredoxin-
dependentplastoquinonereduction,likely coupled with proton
translocationthroughthecomplex. The NDH complexisassociated
withtwocopiesofthe PSIsupercomplexvialinkerproteins,Lhca5
andLhca6.Inadditiontoprotonconcentrationgradient, membrane
potentialcontributestopmf.Inadditionto ATPsynthesis,lumenal
acidificationalsodown-regulateselectrontransportbyinducing
thermaldissipationofabsorbedlightenergyfromPSIIanddown-
regulation of electron transport through the Cytochrome b6 f
complex. Tooptimizephotosynthesisunderfluctuatinglight, the
compartmentsofpmffactorsneedstoberegulatedbycontrolling
ironmovementacrossthethylakoidmembrane.

PC7.21 THE INTERACTION BETWEEN
PHOTOSYNTHETIC ELECTRON
TRANSPORT AND CHLOROPLAST
ELECTRON CONSUMPTION; PROTECTION
AND SIGNALLING FOR PLANT HEALTH
AND PRODUCTIVITY

™ THURSDAY 6 JULY, 2017 ©® 09:40

@& PETER J GOLLAN (UNIVERSITY OF TURKU, FINLAND),
YUGO LIMA-MELO (FEDERAL UNIVERSITY OF CEARA, BRAZIL),
MIKKO TIKKANEN (UNIVERSITY OF TURKU, FINLAND),
EVA-MARI ARO (UNIVERSITY OF TURKU, FINLAND)

@ PETGOLeUTU.FI

Thephotosyntheticlightreactionsprovideenergythatisconsumed
and stored in electron sinks, the products of photosynthesis.
A balance between light reactions and electron consumption
inthe chloroplastis vital for plants, andis protected by several
photosynthetic regulation mechanisms. Photosystem I is
particularly susceptible to photoinhibition when these factors
becomeunbalanced, whichcanoccurinlowtemperaturesorinhigh
light.Inthisstudyweusedthepgr5 Arabidopsismutantthatlacks’
pH-dependentregulation of photosyntheticelectrontransportasa
modeltostudytheconsequencesofPSIphotoinhibitionunderhigh
light. WefoundthatPSIdamageseverelyinhibitscarbonfixationand
starchaccumulation,andattenuatesenzymaticoxylipinsynthesis
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andchloroplastregulationofnuclear geneexpressionafterhigh
lightstress. Thisworkshowsthatmodificationstoregulationof
photosyntheticlightreactions, whichmaybedesignedtoimprove
yield in crop plants, can negatively impact metabolism and
signalling,andtherebythreatenplantgrowthandstresstolerance.

PC7.22 EVOLUTION OF
PHOTOSYNTHESIS REGULATION:
LESSONS FROM THE MOSS
PHYSCOMITRELLA PATENS

™ THURSDAY 6 JULY, 2017 ® 09:55

& CATERINA GEROTTO (DEPT. OF BIOCHEMISTRY MOLECULAR
PLANT BIOLOGY UNIVERSITY OF TURKU, FINLAND),
ALESSANDRO ALBORESI (DEPT. OF BIOLOGY UNIVERSITY
OF PADOVA, ITALY), ANDREA MENEGHESSO (DEPT. OF
BIOLOGY UNIVERSITY OF PADOVA, ITALY), MARTINA JOKEL
(DEPT OF BIOCHEMISTRY MOLECULAR PLANT BIOLOGY
UNIVERSITY OF TURKU, FINLAND), MARJAANA SUORSA
(DEPT OF BIOCHEMISTRY MOLECULAR PLANT BIOLOGY
UNIVERSITY OF TURKU, FINLAND), EVA-MARI ARO (DEPT OF
BIOCHEMISTRY MOLECULAR PLANT BIOLOGY UNIVERSITY OF
TURKU, FINLAND), TOMAS MOROSINOTTO (DEPT. OF BIOLOGY
UNIVERSITY OF PADOVA, ITALY)

©@ CATERINA.GEROTTO@UTU.FI

Sun light provides energy supporting life of photosynthetic
organisms but when in excess it can also lead to the formation
of harmful reactive oxygen species and cell damage. Natural
environmentsarecharacterizedbyhighlyvariablelight conditions,
therefore the flow of excitation energy and electrons in the
photosyntheticapparatusneedstobecontinuously modulated.
Photosynthetic organisms evolved several photoprotective
processes to respond to the dynamics of the environment.
Intriguingly, studiesonmodel speciesfromcyanobacteria,algae
andfloweringplantsshowedthatchangesintheproteinsinvolved
inthoseimportantprotectionmechanismshavetakenplaceduring
evolution.Flavodiiron (FLV) proteinsare seminal components of
thisregulatorymachineryincyanobacteria. FLVswerelostduring
evolutionbyfloweringplantsbutarestillpresentinnon-vascular
plants,asthemoss Physcomitrellapatens.Togaininsightsonthe
evolutionofphotosynthesisregulatoryprocessesduringthekey
stepoflandcolonization, wegenerated P. patensmutantsdepleted
inFLVproteinsexploitingP. patensability to performhomologous
recombinationinthenucleargenome. flvknock-out (KO) mutants
phenotype demonstrated FLVs function as an electron sink
downstream of Photosystem I after anyincreaseinirradiation
intensity.flvKOplantsalsoshowedimpairedgrowthandstrongPSI
photo-inhibitionwhenexposedtofluctuatinglight,demonstrating
FLVbiologicalroleasasafetyvalvefromexcesselectronsindynamic
light. Thelackof FLVswaspartiallycompensatedbyanincreased
cyclic electron flow, suggesting that in flowering plants FLVs
biologicalrolewaslikelytakenbyotheralternativeelectronroutes.
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PC7.23 THE ENERGY BUDGET INC,
PHOTOSYNTHESIS: QUANTITATIVE
INSIGHTS FROM AN ANALYTICAL MODEL
OF CELL-TYPE SPECIFIC LINEAR AND
CYCLIC ELECTRON TRANSPORT

™ THURSDAY 6 JULY, 2017 ©® 10:10

@ XINYOU YIN (WAGENINGEN UNIVERSITY, NETHERLANDS),
PAUL C STRUIK (WAGENINGEN UNIVERSITY, NETHERLANDS)

@ XINYOU.YINeWUR.NL

The operation of CO, concentrating mechanism (CCM) in C,4
photosynthesisfromthe coordinated functioning of mesophyll
(M) and bundle-sheath (BS) cells requires ATP and probably
NADPH. Thisextra ATPmostlikely comesfromcyclicelectron
transportaroundphotosystemI(CET)becauselinearelectron
transport (LET) producesacorrect ATP:NADPHratioonlyforthe
Calvincycle. Asrelativemetabolic ATP:NADPHrequirements
in M and BS cells differamong C4 subtypes, the subtypes may
differintheextenttowhich CET operatesinthesecells. Wereport
ananalytical model for calculating cell-type specific NADPH
and ATPproductionin C4 photosynthesis. Thismodelwasthen
used to quantify the energy balance by matching modelled
cell-typespecificNADPHand ATPproductionwiththemetabolic
requirements. Ouranalysissupportsthatamixeddecarboxylation
isneededtoachieveabalanced NADPHand ATPbudgetinboth
MandBScells.Inatypical NADP-ME subtype,ca25%of Csacidsare
convertedintoaspartatefortransporttoBScells.Inatypical NAD-
MEsubtype,ca25%ofCsacidsfollowasecondarydecarboxylation
byphosphoenolpyruvate-carboxykinase (PEP-CK),inafacultative
manner. Forboththe MEsubtypes, ca50% oftotalelectronfluxis
CET,whereas CETrequirementisnegligibleinthestandard PEP-
CKsubtype. Asaconsequence,photosyntheticquantumyield
istheoreticallyhigherintypesinvolving PEP-CK. Theseresults
haveimplicationsforengineeringtobring Cymechanismsinto
Cs crops,aslowintrinsicquantumyields of C, cropplantsarethe
major constrainttocanopyproductivity.

PC7.24 BIOCHEMICAL
CHARACTERIZATION AND
PHYSIOLOGICAL ROLE OF THE
PLASTID TERMINAL OXIDASE PTOX

™ THURSDAY 6 JULY, 2017 ©® 10:55

& ANJA KRIEGER (CEA SACLAY, FRANCE)

@ ANJA.KRIEGER-LISZKAY@CEA.FR

Proteinlevelsoftheplastidterminal oxidase PTOXincreaseupon
abioticstress.PTOXmayprotectthephotosyntheticapparatus
when electron transportis limited. However, overexpression
of PTOX in Nicotiana tabacum, increased the production of
reactive oxygen species and exacerbated photoinhibition.

Theactive site of PTOX comprises anon-heme diiron centre
thatcatalyses the oxidation of plastoquinol and thereduction
of O, toH,0. Wehaveperformedforthefirsttimeabiochemical
characterization of purified PTOX. The activity of PTOX was
determined tobe much higherthan what had been previously
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estimated from chlorophyllfluorescence. Themainreaction of
PTOXisthereductionof O, toH,0butPTOX generates O, ina
sidereactioninasubstrate-and pH-dependent manner. PTOX
activityinvivowasinvestigatedusingtobaccoand Synechocystis
PCC6803overexpressingPTOX.PTOX competedefficientlywith
photosyntheticelectronflow.Intobaccohigh CO, concentrations
inactivated PTOXmostlikelybecauseofanacidificationofthe
stroma. Immunoblots showed that PTOX detached from the
membraneindark-adaptedleavesorinthe presence ofuncouplers.
Amodelisproposedinwhichthemembraneassociationof PTOX
iscontrolledbystromalpH. WhenthestromalpHisneutral, PTOX
existsasasolubleformandisenzymaticallyinactiveavoidingthe
interference of PTOXwithlinearelectronflow. Whenthestromal
pHisalkalineand the photosyntheticelectronchainishighly
reducedunderstressconditions, PTOXbindstothemembrane,
hasaccesstoitssubstrateandcanserveassafetyvalve.

PC7.25 CHLOROPLAST THIOREDOXIN
SYSTEMS IN THE REGULATION OF
LIGHT AND CARBON ASSIMILATION
REACTIONS - PROSPECTS FOR
IMPROVING PHOTOSYNTHESIS

™ THURSDAY 6 JULY, 2017 © 11:25

@ EEVI RINTAMAKI (UNIVERSITY OF TURKU, FINLAND),
LAURI NIKKANEN (UNIVERSITY OF TURKU, FINLAND),
JOUNI TOIVOLA (UNIVERSITY OF TURKU, FINLAND),
MANUEL GUINEA DIAZ (UNIVERSITY OF TURKU, FINLAND)

@ EVIRINeUTU.FI

Thioredoxins (TR Xs)areproteinoxidoreductasesthatcontrol
the structure and function of cellular proteins by cleavage
of a disulphide bond between the side chains of two cysteine
residues. Oxidized thioredoxinsarereactivatedbythioredoxin
reductases(TR)andaTR-dependentreductionof TRXsiscalleda
thioredoxinsystem.Ofthetwoplantplastidthioredoxinsystems
theferredoxin-dependentsystemrelaysreducingequivalents
fromphotosystemIviaferredoxinandferredoxin-thioredoxin
reductase (FTR)tochloroplastproteins, whileNADPH-dependent
thioredoxin reductase (NTRC) forms a complete thioredoxin
systemincludingbothreductaseandthioredoxindomainsina
singlepolypeptide.Basedonphotosyntheticcharacterization of
Arabidopsisplantsoverexpressingorlackingafunctional NTRC
wehaveshownthatNTRCsystemparticipatesinregulation of
primaryphotosyntheticreactionsandisparticularlyimportant
inthedark/lighttransitionsandunder conditionswherelight
limitsphotosynthesis. Wehavedemonstratedanimprovement
ofleafphotosyntheticactivitybyanelevatedchloroplastthiol-
redoxstatethrough NTRCoverexpression, especiallyatlowlight
intensities.Elevation of photosyntheticactivityisbasedon (i)
increaseinthequantumyieldof CO,fixation, (ii) decreaseinthe
acceptorsitelimitationof PSTunderlowlightand (iii)reduced the
needtodissipateextraenergyvianon-photochemicalquenching.
(iv) Increased chloroplast thiol-redox state also promoted the
activity of thechloroplast antioxidant systemindependently
oflight conditions. Ourresultshighlighttheimportanceofthe
regulatorymechanismsofphotosynthesisandrenderchloroplast
TRXsystemsastemptingtargetsforfuturegeneticengineering
projectsaimingatenhancementofphotosynthesisincropplants.
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PC7.26 THE TRIPLE-EDGED SWORD

OF THE THYLAKOID PROTON MOTIVE
FORCE: ENERGY, PROTOPROTECTION
AND PHOTODAMAGE

™ THURSDAY 6 JULY, 2017 ©® 13:50

@ DAVID MKRAMER (MICHIGAN STATE UNIVERSITY,
UNITED STATES)

©@ KRAMERDS8@MSU.EDU

Thetalkwilldescribehownewenablingtechnologies (including
www.photosyng.organdthedynamicenvironmental phenotype
imager (DEPI))tobridge the gapsbetweenthelabandthefield,
andthusallowexplorationof photosyntheticprocessesunderreal
worldconditions. Theresultsthusfaridentifyimportantlimitations
andtradeoffstophotosynthesisinvolvingtheinteractionsofthe
electrontransferreactionswiththethylakoid protonmotiveforce
(pmf)anditsstorageintheelectricfield (Ay)and ApH components.
Atoneextreme,makingthe ATPsynthasetoofastdoesnotincrease
photosynthetic rates, but instead inhibits the buildup of ApH
thatnormally governslightcaptureandelectronflow, allowing
electronstoaccumulate onphotosysteml,leadingtophotodamage.
At the other extreme, under fluctuating light, excessive Ay
destabilizeschargeseparatedstatesinthephotosyntheticreaction
centers,leadingtorecombinationandtheproductionoftoxic'O,,
aprocesswe call “Field Recombination Induced Photodamage”
(FRIP).Iwillpresentdatafromthethattheseprocessesrepresent
substantiallimitationstophotosynthesisunderfield conditions,
and likely drove the evolution of a large number of “ancillary
regulatorycomponents” of photosynthesisthatmodulate Ayand
ApHtofinetuneregulatorybalanceinresponsetoenvironmental
conditions.Finally,Iwilldiscusstheprospectsandcaveatsofusing
thisbasicknowledge andnew phenotypingtoolstoimprovethe
breedingandmanagementofcrops.

PC7.27 EFFECT OF GROWTH
IRRADIANCE AND LEAF AGE ON
PHOTOSYNTHETIC PARAMETERS

™ THURSDAY 6 JULY, 2017 ©® 14:30

@ MOUALEU NGANGUE DANY PASCAL (LEIBNIZ UNIVERSITAT
HANNOVER, GERMANY)

@ MOUALEU@GEM.UNI-HANNOVER.DE

The photosynthetic acclimation is a complex process
evolving changes in different leaf traits that might lead to
changes in the leaf gross photosynthetic rate (Pemax). The
acclimation process of Pcmax was found to be dynamical, and
influenced by current growing conditions such as growing
irradiance as well as the amount of nitrogen available for the
leaf. These factors can vary greatly within a crop canopy.

Amodel combiningthedynamicsofthemaximumcarboxylation
rate (Vemax), potential maximum electron transport rate (J),
mesophyllconductance (gm),daytimerespirationrate(Rq),apparent
quantumyield(Qy)andthetriose-phosphateutilizationrateinto
(TPU)into the biochemical photosynthetic model to described
dynamicallythechangeinthephotosyntheticcapacityasresultof
growingirradianceandthermaltimewasdevelopedandpresented.
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Statistically significant growing irradiance and thermal time
effects,aswellasinteractionbetweenthesetwofactorswerefound
forthegrossphotosynthesisrateundersaturatedlight condition
(Pmax), Vemax, TPU, J,Qy,and Ra. Nothermal time effect was found
onthe proportion of PPFD harvested by PhotosystemII,and on
thestomatalconductancetowatervapour. Themodelalloweda
quantification of downregulation of photosynthesisinresponse
tochangeingrowingirradianceandthermaltime.

PC7.28 COMPARATIVE ANALYSIS OF
MUTANT PLANTS IMPAIRED IN THE
MAIN REGULATORY MECHANISMS OF
PHOTOSYNTHETIC LIGHT REACTIONS -
FROM BIOPHYSICAL MEASUREMENTS
TO MOLECULAR MECHANISMS

™ THURSDAY 6 JULY, 2017 ©® 14:45

@ MIKKO TIKKANEN (MOLECULAR PLANT BIOLOGY DEPARTMENT
OF BIOCHEMISTRY UNIVERSITY OF TURKU, FINLAND),
SANNA RANTALA (MOLECULAR PLANT BIOLOGY DEPARTMENT
OF BIOCHEMISTRY UNIVERSITY OF TURKU, FINLAND),
MICHELE GRIECO (MOLECULAR PLANT BIOLOGY DEPARTMENT
OF BIOCHEMISTRY UNIVERSITY OF TURKU, FINLAND),
EVA-MARI ARO (MOLECULAR PLANT BIOLOGY DEPARTMENT OF
BIOCHEMISTRY UNIVERSITY OF TURKU, FINLAND)

@ MISATIEUTU.FI

ChlorophyllfluorescenceemissionbyphotosystemII(PSII)andlight
absorptionbyP700reactioncenterchlorophyllaofphotosystemI
(PSI)provideeasymeanstoprobethefunctionofthephotosynthetic
machinery. Theexactrelationshipbetweenthemeasuredoptical
variablesandthemolecularprocesseshave,however,remained
elusive. Today, theavailability of mutantswithdistinctmolecular
characterization of photosynthesisregulatoryprocessesshould
makeitpossibletogainfurtherinsightsintothisrelationship, yet
asystematiccomparativeanalysisofsuchregulatorymutantshas
beenmissing. Herewehavesystematically comparedthebehaviorof
Dual-PAMfluorescenceand P700variablesfromwell-characterized
photosynthesisregulationmutants. Theanalysisrevealedavery
convincingrelationshipbetweenthegivenmoleculardeficiencyin
thephotosyntheticapparatusandtheoriginalfluorescenceand P700
signalsobtainedbyusingvaryingintensitiesofactiniclightandby
applyingasaturatingpulse.Importantly, thespecificinformation
ontheunderlyingmolecularmechanism, presentintheseauthentic
signals ofa given photosynthesis mutant, waslargely nullified
when using the commonly accepted parameters that are based
onfurthertreatmentoftheoriginalsignals. Understandingthe
uniquerelationshipbetweentheinvestigatedmolecularprocess
of photosynthesis and the measured variable is an absolute
prerequisite for comprehensive interpretation of fluorescence
andP700measurements. Thedatapresentedhereelucidatesthe
relationshipsbetweenthemainregulatorymechanismscontrolling
thephotosyntheticlightreactionsandthevariablesobtainedby
fluorescenceand P700measurements.Itisdiscussedhowthefull
potentialof optical photosynthesismeasurementscanbeutilized
ininvestigationofagivenmolecularmechanism.
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PC7.29 THE ROLE SnRK2 KINASES
IN REGULATION OF PLANT RESPONSE
TO LONG TERM SALT STRESS

™ THURSDAY 6 JULY, 2017 ©® 15:00

@ ANNA KULIK (INSTITUTE OF BIOCHEMISTRY AND BIOPHYSICS
POLISH ACADEMY OF SCIENCES, POLAND), RADOSLAW MAZUR
(FACULTY OF BIOLOGY UNIVERSITY OF WARSAW, POLAND),
OLGA SZTATELMAN (INSTITUTE OF BIOCHEMISTRY AND
BIOPHYSICS POLISH ACADEMY OF SCIENCES, POLAND),
MACIEJ GARSTKA (FACULTY OF BIOLOGY UNIVERSITY OF
WARSAW, POLAND), GRAZYNA DOBROWOLSKA (INSTITUTE
OF BIOCHEMISTRY AND BIOPHYSICS POLISH ACADEMY OF
SCIENCES, POLAND)

@ ANJAGIBB.WAW.PL

Salinityandwaterdeficitareamongthemostcommonlyoccurring
stress factors for plants all over the globe. Both of them cause
considerabledisturbance of photosynthesis, whichisthesource of
energyforcellularprocessesandmetabolisminplants. Disorders
inphotosynthesislead toimmediatereduction of plant growth,
developmentandreproduction. Becausethemechanismswhich
regulatephotosynthesisundersalinityarestillnotfullydescribed,
theaimof ourresearch wastoidentify pathwaysandsignaling
proteinsinvolvedinregulationofthisprocess.Oneofproteinsof
ourinterestwerekinasesbelongingtothe SnRK2family (Sucrose
non-fermenting-1RelatedKinases2)fromgroup 1 (notactivated
byabscisicacid), whichareknownassignalingproteinsregulating
plantresponsetoosmoticstress.Ourstudyrevealedthattwokinases
belongingtothisgroup,SnRK2.4and SnRK2.10,areactivatedwithin
minutesinleavesofhydroponically grownArabidopsisthaliana
plantsinresponsetotreatmentwithNaCl.Inplantstreatedwith
saltforfewdays, weidentified severalphotosynthesisefficiency
parameters,photosynthesis-related proteins,and genesregulated
in SnRK2’s-dependent manner. The insertion mutants snrk2.4
andsnrk2.10showedreduceddrymassincomparisontowildtype
plantswhengrownundersaltstressconditions. Summingup, we
demonstratearoleof ABA-notactivated SnRK2sinregulationof
photosynthesis, plantmetabolismand growthefficiencyunder
saltstress.
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PC7.30 DEG PROTEASES -
SURVIVAL AT ABIOTIC STRESS

™ THURSDAY 6 JULY, 2017 ©® 15:45

@ CHRISTIANE FUNK (UMEA UNIVERSITY, SWEDEN), RAIK
WAGNER (UMEA UNIVERSITY, SWEDEN), OTILIA CHEREGI
(UMEA UNIVERSITY, SWEDEN)

@ CHRISTIANE.FUNKeUMU.SE

Innaturalenvironmentphotosyntheticorganismsareexposedto
tremendouschangesinlightintensitiesand temperatures. Tocope
withthisstresstheycontainavarietyofchaperonesandproteases
thatmonitorproperfoldingandfunctionof proteins. Particularly
interesting candidates are enzymes of the multifunctional
Deg family of ATP-independent serine endopeptidases. The
three Deg proteases of the cyanobacterium Synechocystissp.
PCC 6803, called HtrA (high temperature requirement A),
HhoA and HhoB (HtrA homologues A and B, respectively), are
importantforsurvivalunderhighlightandtemperaturestresses.

We investigated the function of these three Deg proteases
comparing wild type cells with mutants containing single or
multiple deg-deletions. Proteomic and metabolomic studies
revealed hypothetical substrates and unique functions of the
threeDegproteases. Proteinexpressionaswellasproteaseactivity
differsbetweenthethreeproteaseswithHhoAbeingmostactive.
Cellslackingallthree Degproteasesareimpairedintheoutercell
layers,whichmightreducetheprotectionofthemutantcellsand
explaintheirhighersensitivity towardlightandoxidativestress.
Furthermore, expressionofputativesecreted proteinsisaffected
inthisstrain.
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PC7.31 HOW TO DEAL WITH HEAT -
PROTECTIVE MECHANISMS OF HEAT
ACCLIMATION IN ARABIDOPSIS
REVEALED THROUGH TRANSCRIPTOME
ANALYSIS

™ THURSDAY 6 JULY, 2017 ©® 16:15

@& GE GAO (KING ABDULLAH UNIVERSITY OF SCIENCE
AND TECHNOLOGY, SAUDI ARABIA), YONG WOO (KAUST,
SAUDI ARABIA), CHRIS GEHRING (KAUST, SAUDI ARABIA),
MARK TESTER (KAUST, SAUDI ARABIA)

@ GE.GAO@KAUST.EDU.SA

Heat stress has a profound impact on many cellular functions
and metabolic processes in plants, it adversely affects plants’
photosynthesis, impairs the translocation of assimilates, and
reducecarbongain,leadingtoaltered growthandreproduction.
Onthe other hand, plants exhibit heat acclimation, where pre-
exposuretoincreased temperatures ensures highersurvivalin
otherwiselethalheatstressconditions. Toinvestigatethemolecular
processesunderlyingheatacclimation, weexaminedchangesin
Arabidopsistranscriptomethroughouttheacclimationperiodand
heatshocktreatment. Weobservedsignificantup-regulation of
genesinvolvedinprocessesimportantforheattolerance,suchas
proteinfoldingandresponsetooxidativestress,aswellasdown-
regulation of phosphorylation, membrane signaling, and cell
cycle.Next,wecomparedtheheatshockresponseofacclimated
to the unacclimated plants to identify gene clusters showing
‘transcriptional memory’ of heat acclimation. The acclimation
enhancedexpressionofgenesinvolvedinflavonoid biosynthesis,
lipid transport and repressed transcription of photosynthesis
andcelldeathrelated genes.Finally, weidentifiedagenemodule
withreduced expressionduringheatshockthatwasenrichedfor
genestargetedtothechloroplast. Interestingly, thosegeneswere
co-regulatedsimilarlyin Arabidopsis, Oryza,and Chlamydomonas.
Thechloroplast-targeted geneswerealsonegatively correlated with
celldeathsuppressorgenesinallofthethreespecies,suggestingthey
arepartofatranscriptionalnetworkthathasremainedconserved
acrossvarious speciessinceradiation of plant species.The gene
clusters and transcriptional responses observed in our study
will provide a framework for future detailed genetic studies of
heatacclimation.
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PC7.33 DESPITE PHYLOGENETIC
EFFECTS, C,-C, LINEAGES BRIDGE
THE ECOLOGICAL GAP TO C,
PHOTOSYNTHESIS

™ THURSDAY 6 JULY, 2017 ©® 16:45

& MARJORIE R LUNDGREN (UNIVERSITY OF SHEFFIELD,
UNITED KINGDOM), PASCAL-ANTOINE CHRISTIN
(UNIVERSITY OF SHEFFIELD, UNITED KINGDOM)

©@ MARJORIE.LUNDGREN@SHEFFIELD.AC.UK

C,photosynthesisisaphysiologicalinnovationinvolvingseveral
anatomicalandbiochemical componentsthatemergedrecurrently
in flowering plants. This complex trait evolved via a series of
physiologicalintermediates, broadly termed “Cs-C4”, whichhave
beenwidelystudiedtounderstand C, origins. Whilethisresearch
programfocusedonbiochemistry, physiology,andanatomy,the
ecologyoftheseintermediatesremainslargelyunexplored. Here,
we use global occurrence data and local habitat descriptions to
characterizetheniche of multiple Cs-C,4 lineages,aswellastheir
closeCszandC, relatives. While C3-C4 taxatendtooccurinwarm
climates, theirabioticnichesarespreadalongotherdimensions,
makingitimpossibletodefineauniversal C3-C4 niche. Phylogeny-
based comparisons suggest that, despite shifts associated with
photosynthetictypes, theprecipitationcomponentofthe Cs;-C4niche
isparticularlylineagespecific,beinghighlycorrelated with thatof
closelyrelatedC; andC, taxa.Ourlarge-scaleanalysessuggestthat
Cs-C,lineagesconvergedtowardwarmhabitats, whichmayhave
facilitatedthetransitionto C, photosynthesis, effectivelybridging
the ecological gapbetween C; and C4 plants. Theintermediates
retained someprecipitationaspectsoftheirCs ancestor’shabitat,
andlikelytransmittedthemtotheirC4 descendants, contributing
tothediversityamongC,lineagesseentoday.
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PC7.4 APPLYING SMALL-ANGLE
SCATTERING METHODS TO INVESTIGATE
THYLAKOID MEMBRANES

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION

@ DAINIUS JAKUBAUSKAS (NIELS BOHR INSTITUTE UNIVERSITY
OF COPENHAGEN, DENMARK), POUL ERIK JENSEN (COPENHAGEN
PLANT SCIENCE CENTER DEPT. OF PLANT AND ENVIRONMENTAL
SCIENCES UNIVERSITY OF COPENHAGEN, DENMARK), KELL
MORTENSEN (NIELS BOHR INSTITUTE UNIVERSITY OF
COPENHAGEN, DENMARK), JACOB KIRKENSGAARD (NIELS BOHR
INSTITUTE UNIVERSITY OF COPENHAGEN, DENMARK)

@ DAINIUS@NBI.KU.DK

Small-anglescatteringisanon-invasivetechniquewhichprovides
structuralinformationofthenanometerlengthscale. Althoughthis
techniqueisextensivelyusedinstructuralbiophysicstoinvestigate
lipid-proteinsystemsinsolutions,itsapplicationinplantmembrane
biologyisextremelylimited due toinherent system complexity
andlackofmathematicalapparatus. Usingsmall-anglescattering
techniquesweinvestigatedplantand cyanobacterial specieswith
variousdegreesofthylakoidstackingandmembranebending. We
show that scattering data recorded from measurements in vivo
correlatewiththethylakoidmembranestacking-highlystacked
membranes yield pronounced and periodic scattering patterns.
Furthermore, weareabletofollowthylakoidmembranedynamics
invivoduringilluminationandheattreatments.Bycorrelatingdata
fromsmall-anglescatteringandelectronmicroscopyforthesame
sample, ourstudy providesabiologically-relevantmathematical
model of thylakoid ultrastructure explaining all the observed
scattering peaks. Applying such mathematical models will lay
thefoundationforusingsmall-anglescatteringasaquantitative
structuraltoolforinvivostudiesof plantmembranes.

PC7.5 PHOTOSYNTHETIC COMPLEX
ADJUSTMENTS IN TOBACCO PSI MUTANTS

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION

@ SONJAV BERGNER (MAX PLANCK INSTITUTE OF MOLECULAR
PLANT PHYSIOLOGY, GERMANY), MARK A SCHOTTLER
(MAX PLANCK INSTITUTE OF MOLECULAR PLANT PHYSIOLOGY,
GERMANY), WOLFRAM THIELE (MAX PLANCK INSTITUTE
OF MOLECULAR PLANT PHYSIOLOGY, GERMANY),
RALPH BOCK (MAX PLANCK INSTITUTE OF MOLECULAR
PLANT PHYSIOLOGY, GERMANY)

©@ BERGNER@MPIMP-GOLM.MPG.DE

Thephotosyntheticcomplexesofthethylakoidmembraneare well
characterizedintermsoftheirstructureandproperties. However,
adeeperunderstandingofhowthesecomplexesaredynamically
adjustedtooptimizelightharvestingandexcitationenergytransfer
efficiencyisstillmissing.Inparticular,the PSIcontentsofhigher
plantshavebeenfoundtoberelativelystablethroughoutadjustments
inassimilationcapacityinresponsetochangesinmetabolicstate
andenvironmental cues. Westudied the consequences ofreduced/
subunit-altered PSI on protein supercomplex accumulation and
discussourresultswithregardtoredox-regulatedchangesinthe
antennacross.
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PC7.6 ROLE OF PLASTID TERNINAL
OXIDASE (PTOX) IN HEAT TEMPERATURE

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION

& MARIELA P AGUILERA (UNIVERSITY OF MANCHESTER,
UNITED KINGDOM), GILES N JOHNSON (UNIVERSITY OF
MANCHESTER, UNITED KINGDOM)

©@ MARIELA.AGUILERAMIRANDA@POSTGRAD.MANCHESTER.AC.UK

Plastid Terminal Oxidase (PTOX) is a nuclear encoded protein,
locatedonthestromalsideofthethylakoid. PTOXhasbeenreported
toplayaroleinsomehigherplants,actingasanalternativeelectron
sink, resulting in a protection of the plastoquinone pool from
over-reductionin a variety of environmental stress conditions.
This is due to the ability of this enzyme to transport electrons
from plastoquinol to molecular oxygen, generating water.
Weareexaminingtheability Hordeumvulgare(Cassatavariety), to
adjusttodifferentenvironmental conditions,inparticulararangeof
temperatures,focusingontheroleofplastidterminal oxidase (PTOX)
actingasasafetyvalveforphotosynthesis. Using physiological
techniquestoestimatephotosyntheticparameters(gasexchange,
chlorophyllfluorescence,andabsorptionspectroscopy),chlorophyll
contentandtheamountofproteinthroughwesternblottechnique.
Measurementsofelectrontransportrate (ETR) of Photosystem
IT (PSII) show sensitivity to the concentration of oxygen in H.
vulgare, above 20°C, suggesting PTOX activity in response
to heat stress. This is supported by the reduction in PSII ETR
after infiltrating leaves with Propyl gallate (PTOX inhibitor).
Responseof PTOX todifferentenvironmental conditionsisbeing
exploredusingq-PCRandproteinexpressionanalysis.
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PC7.7 PHYSIOLOGICAL INTEGRATION
AND INDUCIBLE CAM AS POSSIBLE
DROUGHT TOLERANCE MECHANISMS
IN THE CLONAL INVASIVE PLANT,
CARPOBROTUS EDULIS (ICE PLANT)

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION
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PC7.8 INDUCIBLE RNA1 REPRESSION

OF GALACTOLIPID BIOSYNTHESIS

IN TOBACCO REVEALS A STRICT
COORDINATION OF THYLAKOID MEMBRANE
CONSTITUENT ACCUMULATION

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION

& PETER T BRAUN (CALIFORNIA STATE UNIVERSITY SAN
BERNARDINO, UNITED STATES), JOHN B SKILLMAN (CALIFORNIA
STATE UNIVERSITY SAN BERNARDINO, UNITED STATES)

@ BRAUP300@COYOTE.CSUSB.EDU

OutsideofitsnativeSouth Africa, Carpobrotusedulis,astoloniferous
succulent plant, is highly invasive in Mediterranean climate
ecosystems. Physiological integration of connected C. edulis
rametsallowswatersharingamongrametsindifferenthydrological
microsites. Droughted C. eduliscanswitchfrom C3photosynthesis
tocrassulaceanacidmetabolism (CAM),presumablyimproving
plantwaterconservation. Wewereinterestedinwhetherwater
savings through inducible CAM, and water sharing through
physiologicalintegration, wereinteractive orindependentdrought
tolerancemechanismsinthisimportantinvasive species.Both
stolon-connectedandstolon-severedpairedramets were grownfor
fourweeksinpairedpotswhereinonerametineachpairwaswatered
dailyandtheotherrametineachpairwascontinuouslydroughted.
Wateredramets, whetherconnectedorsevered, maintainedhigh
rates of C3 photosynthesis and shoot growth throughout the
study. Shootgrowthstoppedintheconnected-droughtedramets
butleaf-level physiologyinthese plants wasindistinguishable
fromthatoframetsineitheroftheregularlywateredtreatments.
Severed-droughtedrametsshoweddrought-stresssymptomsat
theleaf(e.g.reducedphotosynthesis)andwholeplant(e.g.growth
cessation)levelsoforganization. CAMinduction wasnotobserved
inanytreatment. Thesefindingsindicatethatwater-sharingvia
physiologicalintegration operatesindependentofinducible CAM
inC.edulisandservesastheprimarydroughttolerancemechanism
forthisinvasivespecies. Whetherornotwater-savingviainducible
CAMplaysaroleinC.edulisdroughttoleranceundermoresevere
conditionsremainsunknown.

@ MONIKA SUCHOSZEK (MAX PLANCK INSTITUTE OF MOLECULAR
PLANT PHYSIOLOGY, GERMANY), MARTA HOJKA (MAX PLANCK
INSTITUTE OF MOLECULAR PLANT PHYSIOLOGY, GERMANY),
WERONIKA GAJDZIK (MAX PLANCK INSTITUTE OF MOLECULAR
PLANT PHYSIOLOGY, GERMANY), ELISA SCHULZ (MAX PLANCK
INSTITUTE OF MOLECULAR PLANT PHYSIOLOGY, GERMANY),
MOHAMED ABD ALLAH SALEM (MAX PLANCK INSTITUTE OF
MOLECULAR PLANT PHYSIOLOGY, GERMANY), PATRICK
GIAVALISCO (MAX PLANCK INSTITUTE OF MOLECULAR PLANT
PHYSIOLOGY, GERMANY), EUGENIA MAXIMOVA (MAX PLANCK
INSTITUTE OF MOLECULAR PLANT PHYSIOLOGY, GERMANY),
MARK AUREL SCHOTTLER (MAX PLANCK INSTITUTE OF
MOLECULAR PLANT PHYSIOLOGY, GERMANY)

@ SUCHOSZEK@MPIMP-GOLM.MPG.DE

To examine the impact of galactolipid deficiency on the
photosyntheticapparatusintobacco, wehaveusedanethanol-
inducibleRNAiapproachagainsttwokeyenzymesofgalactolipid
biosynthesis in the chloroplast, MGD1 and DGD1. Using this
approach,itispossibletotrackchangesinlipid compositionand
photosynthesis at different time points after RNAi induction.
Our studies revealed very similar changes in both MGDG- and
DGDG-deficient mutants. While no changes of photosynthetic
parametersandonlyminorchangesinlipid contentwereobserved
inmatureleavesoftransgeniclines, whichhadfullyestablished
theirphotosyntheticapparatuspriortoRNAiinduction,drastic
differencesoccurredinnewlydevelopingleavesafterinduction.
Totalchlorophyllcontent perleafareaandtheaccumulationofall
photosyntheticcomplexeswerereducedbymorethan50%,relative
tothewildtype.Becauseofthereduceddemandformembranelipids
inyoungleaves,fattyacidswererepartitionedintostoragelipids,as
shownbytheaccumulationoftriacylglycerolsandtheappearance
oflipid dropletsin the cytosol of the mutants. Ourdataindicate
thatbothinvestigated galactolipidsmainly serveasstructural
lipidssincechangesinphotosyntheticparameters weremostly
duetoproportionalreductionsofallphotosyntheticconstituents.
Inresponsetorestrictedsynthesisofaspecificgalactolipid species,
thylakoid biogenesis is precisely readjusted to keep the proper
stoichiometryandfunctionality of photosyntheticapparatus.
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PC7.9 ASSESSING DROUGHT TOLERANCE
OF SUNFLOWER INBRED LINES BY PSII
PHOTOCHEMICAL EFFICIENCY

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION
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PC7.34 YEAR ROUND BIODIESEL
PRODUCTION IN MICROALGAE ON
THE SWEDISH WEST COAST

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION

@ NURAN GICEK (HACETTEPE UNIVERSITY, TURKEY), VELI
PEKCAN (TRAKYA AGRICULTURAL RESEARCH INSTITUTE,
TURKEY), OZLEM ARSLAN (GIRESUN UNIVERSITY, TURKEY),
SEKURE GULHA ERDAL (HACETTEPE UNIVERSITY, TURKEY),
AYSE SUNA BALKAN NALCAIYI (HACETTEPE UNIVERSITY,
TURKEY), AYSE NURAN GIL (CUKUROVA AGRICULTURAL
RESEARCH INSTITUTE, TURKEY), VAKAS SAHIN (CUKUROVA
AGRICULTURAL RESEARCH INSTITUTE, TURKEY), YASEMIN
EKMEKCI (HACETTEPE UNIVERSITY, TURKEY)

@ NCICEK@HACETTEPE.EDU.TR

Droughtisanimportantenvironmentalfactorforplantgrowthand
development which affecting agricultural yield. Therefore, the
identification/selectionofplantspeciestoleranttodrought (arid)
conditionsisaprimaryrequisite. Sunflower (HelianthusannuusL.)
isoneofthemostimportantoil plantintheworld. Aswellasbeing
aplanttolerant to drought, sunflower genotypes might exhibit
differentphotochemicalresponsesunderarid conditions.Inthe
study, we purposed toinvestigate the drought stress effects on
fluorescencekineticsof PSIlinsunflower, screenthe genotypes
and find out potentially underlying mechanisms. Experiment
wasestablishedintheagriculturalfieldof CukurovaAgricultural
ResearchlInstitutein Adana. Twentysixinbredlinesweresown
andharvestedintheendofMarchand August2016,respectively.
Controlplantswereirrigatedregularly, whereasstressedplants
werenotirrigatedandwerelefttonaturalconditions. Toevaluatethe
droughteffects, polyphasicchlorophyllfluorescencemeasurements
weremadeatthethreegrowthstagesasR-3 (vegetative),R5-1(head
formation)andR-6(milkyseed)referredtomild (R-3), moderate (R5-
1)andsevere (R6)stresslevels,respectively. Genotypesweresorted
andclassifiedaccordingtodroughtfactorindex (DFI)calculatedby
photosyntheticperformanceindex (PIabs). BasedonDFIvalues,
as9444 AX9947Rand 9444 AX8129Rmightbeclassifiedthemost
droughttolerant,while7751 AXTT135Rand 9814 AX9979Rasthe
mostsensitive. Potentialtolerancemechanismsofgenotypeshave
beenevaluatedusingphotochemicalefficiency of PSII.

@ OTILIA CHEREGI (UNIVERSITY OF GOTHENBURG, SWEDEN),
MATS X ANDERSSON (UNIVERSITY OF GOTHENBURG, SWEDEN),
ANNA GODHE (UNIVERSITY OF GOTHENBURG, SWEDEN),
CORNELIA SPETEA WIKLUND (UNIVERSITY OF
GOTHENBURG, SWEDEN)

@ OTILIA.CHEREGI@BIOENV.GU.SE

Biodieselfrommicroalgaehasthepotential of providingaviable
and sustainable alternative to fossil fuels. Compared to energy
crops, which are cultivated seasonally, the microalgal biomass
canbeobtainedallyearround, thusrepresentingastablestaple of
fuel. However, year-roundproduction of microalgal biomassusing
outdoorcultivationhasbeenrarelyreported.Inourstudyweaim
toscreenandselectspeciesandstrainsofmarinemicroalgaefrom
existinglocalcollectionsandcomparetheirgrowth, photosynthetic
activity and lipid production when cultivated in the dynamic
environmental conditionsrepresentativeforthe climateseasons
ontheSwedishwestcoast. Theecologicalrecordsof microalgae
bloomsindifferentseasonsintheseaallowustohypothesizethat
microalgaespecies/strainsisolatedfromthewestcoasthavean
inheritedmechanismofacclimationtothelocalenvironmental
conditions,andwillbemostproductiveinbiomassandlipidsinthose
conditions.Seasonalsuccessionof microalgaestrainspromptsus
toproposearotationculturestrategy:localstrainsthatproduce
lipidsatlowtemperaturesinlowlightwouldbeculturedduringthe
coldseason,andreplacedinthewarmseasonbystrainsperforming
betterathightemperaturesandlightintensities. Wewilldescribe
theconceptandpresentpreliminaryresults.
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PC8 CROP MODELS IMPROVEMENT
WITH BIOLOGICAL KNOWLEDGE:
WHICH, WHY AND HOW?

ORGANISED BY: BERTRAND MULLER (INRA, FRANCE)
AND PIERRE MARTRE (INRA SUPAGRO, FRANCE)

PC8.1 INTEGRATING AND
ACCOUNTING FOR MULTIPLE
STRESSES AND EXTREME EVENTS

™ TUESDAY 4 JULY, 2017 ©® 13:40

PC8.2 CANOPY TEMPERATURE
MODEL ROBUSTNESS FOR HEAT
STRESS SIMULATION

™ TUESDAY 4 JULY, 2017 ©® 14:20

@& FRANK EWERT (LEIBNIZ CENTRE FOR AGRICULTURAL
LANDSCAPE RESEARCH (ZALF), GERMANY), HEIDI WEBBER
(UNIVERSITY OF BONN, GERMANY)

@ FRANK.EWERT@ZALF.DE

Recentprogressincropmodellinghasresultedinthedevelopment
of modelsformore crops,regionsanddifferentscales. Therange
of applications is likewise expanding, including for decision
support, support of breeding and impact assessment studies
of climate change among others. While an increasing range
of environmental and management factors is considered in
modelling of effects of climate change and variability on crops,
effects of stresses caused by extreme weather events such as
heatanddroughthaveuntilrecentlyreceived comparablylittle
attention. Themodellingof multiple stressesandhowtoproperly
integrate these into crop models remains largely unexplored.
This paper provides an overview of stresses and extreme
events as they are accounted for in crop models. Emphasis
is on heat and drought and effects of tropospheric ozone.
Typical characteristics of multiple stresses on crops are
also reviewed and results of investigations are presented
in which multiple stresses are included into crop models.
Basedonselectedexamples,progressandchallengesinmodelling
multiple stresses are critically discussed. Specific attention is
giventochallengesrelatedtotherequired modellingdetailand
modelcomplexity,therelativeimportanceofinteractionsamong
stressesandmethodsofupscalingstressesforlargeareaimpact
assessments. Thepaperconcludeswith suggestionstoidentify
genericcharacteristicsof stressesincludingtheirinteractionsto
simplifymodellingandtoutilizerecentdevelopmentsinmodular
programmingtosupportthemodellingof multiplestressesacross
crops,environmentsandregions.

& HEIDI WEBBER (UNIVERSITY OF BONN, GERMANY), JEFFREY
W WHITE (ARS-USDA, UNITED STATES), BRUCE A KIMBALL
(ARS-USDA, UNITED STATES), FRANK EWERT (ZALF,
GERMANY), SENTHOLD ASSENG (UNVERSITY OF FLORIDA,
UNITED STATES), EHSAN EYSHI REZAEI (UNIVERSITY OF
BONN, GERMANY), PAUL J PINTER (USDA-ARS, UNITED
STATES), JERRY L HATFIELD (USDA-ARS, UNITED STATES),
MATTHEW P REYNOLDS (CIMMYT, MEXICO), BEHNAM ABABAEI
(INRA, FRANCE), MARCO BINDI (UNIVERSITY OF FLORENCE,
ITALY), JORDI DOLTRA (CIFA, SPAIN), ROBERTO FERRISE
(UNIVERSITY OF FLORENCE, ITALY), HENNING KAGE
(CHRISTIAN-ALBRECHTS-UNIVERSITY, GERMANY), BELAY T
KASSIE (UNIVERSITY OF FLORIDA, UNITED STATES), KURT
C KERSEBAUM (ZALF, GERMANY), ADAM LUIG (CHRISTIAN-
ALBRECHTS-UNIVERSITY, GERMANY), JORGEN E OLESEN
(AARHUS UNIVERSITY, DENMARK), MIKHAIL A SEMENOV
(ROTHAMSTED RESEARCH, UNITED KINGDOM), PIERRE
STRATONOVITCH (ROTHAMSTED RESEARCH, UNITED KINGDOM),
ARNE M RATJEN (CHRISTIAN-ALBRECHTS-UNIVERSITY,
GERMANY), ROBERT L LAMORTE (USDA-ARS, UNITED STATES),
STEVEN W LEAVITT (UNIVERSITY OF ARIZONA, UNITED
STATES), DOUGLAS J HUNSAKER (USDA-ARS, UNITED STATES),
GERARD W WALL (USDA-ARS, UNITED STATES), PIERRE MARTRE
(INRA, FRANCE)

© HWEBBER@UNI-BONN.DE

Process-based cropmodelsarecommonlyusedinclimatechange
impactassessments,thoughmostuseairtemperaturetoestimate
impactsofheatstress,ratherthancrop canopytemperature(T.),
ignoringthe complexinteractionsamongairtemperature,cropand
soilwaterstatus, CO, concentrationand atmosphericconditions.
A comparison of the Tc simulations of nine crop models was
conducted for two experiments: the China Wheat experiment,
conducted over two years at five North American locations
includedrainfedandirrigatedtreatmentsand the FACE-Maricopa
experiment, conductedoverfouryearswithambientandelevated
atmosphericCO; concentrations,andtwoyearseachofnitrogen
andwaterstresstreatments.Eachoftheninemodelsimplemented
anempirical (EMP),anenergybalanceassumingneutralstability
(EBN)oranenergybalancecorrectingforatmosphericstability
conditions (EBSC) Tcapproach. The EBSCmodels’simulationshad
thehighestR? andlowestRMSEvaluesformeasuredvs.simulated
differencesbetweenT. andairtemperature(AT). Theportionof
variationinobserved ATexplainedbymodeledvaluesof AT,ranged
from34%forthe EBSCmodelsto19%and20%forthe EBNorEMP
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types,respectivelyinthe FACE-Maricopadata. Allmodelsbutone
explainedasignificantportionofvariationinobserved AT,ranging
between20,7and34%for EMP,EBNand EBSCmodelsrespectivelyin
theChinaWheatexperiment. Atleastonemodelfromeachapproach
weabletosimulateresponsetoCO; concentration. Theseresults
suggestthatenergybalanceapproachesthatconsideratmospheric
stability conditionsshouldbeused.

PC8.3 INTERACTIVE EFFECTS OF
ELEVATED CO,, DROUGHT AND HIGH
TEMPERATURE ON PHOTOSYNTHESIS,
WATER RELATION AND GRAIN YIELD
IN WHEAT

™ TUESDAY 4 JULY, 2017 ©® 14:35

& EVA ROSENQVIST (DEPARTMENT OF PLANT AND ENVIRONMENTAL
SCIENCES UNIVERSITY OF COPENHAGEN, DENMARK), DORTHE
H LARSEN (DEPARTMENT OF PLANT AND ENVIRONMENTAL
SCIENCES, DENMARK), XIANGNAN LI (DEPARTMENT OF
PLANT AND ENVIRONMENTAL SCIENCES, DENMARK), KARINA
N KRISTENSEN (DEPARTMENT OF PLANT AND ENVIRONMENTAL
SCIENCES, DENMARK), FULAI LIU (DEPARTMENT OF PLANT
AND ENVIRONMENTAL SCIENCES, DENMARK)

@ ERO@PLEN.KU.DK

Rising atmospheric CO; concentration and temperature
along with changing precipitation patterns affect crop
physiological processes and productivity. The interactions
between the abiotic factors induce complex responses that
challengeourunderstandingoftheeffectsoncropperformance.

Two years experiments were conducted in a glasshouse
on the wheat (Triticum aestivum L.) cultivars ‘Gladius’ and
‘Paragon’. Drought (25% of pot water holding capacity) and
high temperature (36/30°C day/night temperature) were
applied during anthesis, alone or in combination, together
with ambient (400 ppm) and elevated (800 ppm) CO..

Droughtandheatstressdecreasedphotosynthesis, whileelevated
CO; alleviated the stresses by maintaining higher leaf water
potentialandrelative water contentsustainingthephotosynthetic
rateoftheflagleaf,thoughdifferentlybetweenthecultivarsand
stresses. Theleaf ABA concentrationincreased by droughtand
heat,whileelevated CO, reducedthedroughtinducedincreasein
leaf ABA concentrationin ‘Gladius’. Spike weight wasreducedby
droughtandheatstressinbothcultivars, whereaselevated CO;
increasedthespikeweightin‘Gladius’alone. Thegrainnumberper
spikeandthousand-kernelweight wereloweredbydroughtand
heat.Thiswasalleviatedbyelevated CO; insomeofthetreatments.

Thestressresponsesincludingthebiomassallocationpatternsinto
grainsandthealleviatingeffectsofelevated CO.differedbetween
thewheatcultivars, whichhassignificantimplicationsformodeling
ofcombinedstressesinwheat.
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PC8.4 IMPROVING MODELS AND PLANT
PHENOTYPING PIPELINES FOR A SMART
AGRICULTURE UNDER ABIOTIC STRESS

COMBINATION AND ELEVATED CO,

™ TUESDAY 4 JULY, 2017 ©® 14:50

@ CARL-OTTO OTTOSEN (DEPARTMENT OF FOOD SCIENCE
AARHUS UNIVERSITY, DENMARK), BENITA HYLDGAARD
(DEPARTMENT OF FOOD SCIENCE AARHUS UNIVERSITY,
DENMARK), THAYNA MENDANHA (DEPARTMENT OF FOOD SCIENCE
AARHUS UNIVERSITY, DENMARK), STEVEN DRIEVER (CENTRE
FOR CROP SYSTEMS ANALYSIS WAGENINGEN UNIVERSITY
WAGENINGEN, NETHERLANDS)

@ C00eFo0D.AU.DK

Reliable crop models are of key importance in the innovation
and breeding process towards creation of “climate efficient”
or tolerant varieties of crops. In the ERANET+ project
MODCARBOSTRESS we focus on acclimation of wheat. The
experimental setup with multiple climatic factors enables
us to create knowledge on the interacting effects of stresses
on photosynthesis and to improve model parameterization.

A CO; xdrought x temperature experiment with two wheat
cultivars,includingswappingofplantsbetweenthetemperature
treatmentswasperformedwithindepthanalysisof A/Cicurves,
photosynthetic temperature responses and morphological
analysis to clarify the effects of the interactions of abiotic
factors on the acclimation of the photosynthetic apparatus.

One cultivar, Paragon, showed a shift in temperature
optimum, when grown atambient CO;, butnotatelevated CO,.
The other cultivar Gladius did not show a curve shift. Both
cultivars showed a smallupward shift of the curveinresponse
to increased CO, when grown at 18°C, but not at 28°C. The
drought treatment resulted in different responses between
cultivars, withdifferenteffectsofbothtemperatureand/or CO,.

Whencombinedstressescauseddifferentcultivarresponses.
Droughttreatmentreduced Ve,max when combinedwithboth CO,
andelevatedtemperatureseparatelyandallclimatetreatments
combined, while]m.x wasreducedequallyunder combinedstresses.
Thesefindingswillformpartofanextensiveanalysis, tosupport
themodelsforregulationof photosynthesisinwheatunderfuture
climatestoassesscombinedmoderatestresses (temperatureand
drought)andelevated CO,.
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PC8.12 ERRORS AND UNCERTAINTIES
IN CROP MODELS - WHERE BIOLOGICAL
MECHANISMS COULD HELP?

™ TUESDAY 4 JULY, 2017 ©® 16:00

@& PIERRE MARTRE (INRA, FRANCE), BERTRAND MULLER
(INRA, FRANCE), ENLI WANG (CISRO, FRANCE), JOHN R
PORTER (MONTPELLIER SUPAGRO, FRANCE), FRANK EWERT
(ZALF, GERMANY), SENTHOLD ASSENG (UNVERSITY OF
FLORIDA, UNITED STATES)

@ PIERRE.MARTRE@INRA.FR

Process-basedcropsimulationmodelsarepopulartoolstoproject
climateandcropmanagementimpactoncropperformance. Crop
models are also increasingly used to analyse and predict the
responseofgenotypestotheenvironment.Recentlyanumber of
multi-modelintercomparisonstudieshaveanalysedtheextent
of error and uncertaintyin simulating crop growthresponse to
environmentalchanges. Thesestudiespinpointprocessesforwhich
modelimprovementisneeded. Theuncertainty of wheatmodels
responsetotemperaturewasrelatedtotheirtemperatureresponse
functionsforkeyphysiological processes. Temperatureresponse
functionsfortheseprocesseswerederivedfromfieldexperiments
withawiderangeoftemperature. Theimplementationofthesenew
temperaturefunctionsreducedtheerrorforsimulatinggrainyield
responsetotemperaturebynearlyhalfonaverage.Simulationerror
forgrainyieldusually correlate poorlywitherrorforothervariables,
suchasleafareaindex,anthesisdate, totalabove ground Nmass,
orwateruse.Itisthusimportanttoevaluateandimprovemodels
notjustforyieldbutalsoforindividualprocesses. Wediscusshow
resourceuseefficiencyidentitiescanbeusedtodeconstructmodel
errors and identify processes, the descriptions of which should
beimprovedinmodels. Thisanalysisof model errorstressesthe
needfordetailed experimental datasetswithin-seasoncropand
soilmeasurements.

PC8.13 SHOULD THERMAL ACCLIMATION
OF PHOTOSYNTHESIS BE CONSIDERED
IN CROP MODELS?

™ TUESDAY 4 JULY, 2017 ©® 16:30

@ MAEVA BAUMONT (INRA MONTPELLIER, FRANCE), BORIS
PARENT (INRA MONTPELLIER, FRANCE), BERTRAND MULLER
(INRA MONTPELLIER, FRANCE), PIERRE MARTRE (INRA
MONTPELLIER, FRANCE)

@ MAEVA.BAUMONT@INRA.FR

Temperatureisoneofthemostimportantabioticfactoraffecting
plant development, grow and carbon assimilation. Several
physiological processes such as photosynthesis acclimate to
temperature, whichmaysignificantly contributetothecontinuous
successofanindividualunderfluctuatingtemperature. However,
most crop models do not consider the change of physiological
processesregardingtheplantclimatichistory. Hereweanalyzed
thetime coursesofacclimationof photosynthesistotemperature
forwheat.Plantsweregrowningrowthchamberswithdaytime
temperaturesrangingfrom8°Cto33°C.Plants weretransferred
during the vegetative growth period to cooler or warmer
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environments, withamplitudesof 5°Cor 10°C. Temperatureresponse
(between10°Cand38°C) of photosynthesisatsaturatinglightwas
monitoredovertimebeforeandafterthetransferofplantstotheir
newthermalenvironment. Ourresultsshowthatphotosynthesis
optimaltemperaturechangeswithinadayafterthetransfer,whileit
takesupto5daysatinfraandsupraoptimaltemperatures. Moreover,
therateofacclimationdependsongrowthtemperature. Forinstance,
photosynthesisacclimationtakeslonger (expressedinthermaltime)
forplantstransferredfrom13°Cto 23°Cthanforplantstransferred
from18°Ct028°C.Followingthisstudy,acclimationtochanging
temperaturescouldbemodeledaccordingtoaratioandavelocity
depending on the growth temperature and on the amplitude of
variation. Thiscanbeanimportantsteptoimprovephotosynthesis
modelsinfluctuatingthermalenvironmentsand, therefore, toreduce
theuncertaintyofclimatechangeimpactanalyses.

PC8.14 SOLVING THE OPTIMUM
NITROGEN PARTITIONING AMONG
PHOTOSYNTHETIC COMPOUNDS:
TOWARDS MODELLING PLANT
ACCLIMATION TO GROWTH ENVIRONMENT

™ TUESDAY 4 JULY, 2017 © 16:45

@ XINYOU YIN (WAGENINGEN UNIVERSITY, NETHERLANDS),
AD HCM SCHAPENDONK (PHOTOSYNTAX BV, NETHERLANDS),
STEVEN M DRIEVER (WAGENINGEN UNIVERSITY, NETHERLANDS),
PAUL C STRUIK (WAGENINGEN UNIVERSITY, NETHERLANDS)

@ XINYOU.YINeWUR.NL

The distribution of leaf nitrogen among photosynthetic protein
respondstoenvironmentalchanges,andwehypothesisethatthis
responsemayunderlieplantacclimationtogrowthenvironment.
Wedescribeananalyticalmethodtosolveoptimumleafnitrogen
partitioningformaximisedleafphotosynthesisinC; plantspecies.
Photosyntheticnitrogeninleavesisassumedtodistributeamong
poolsforchlorophyll-proteincomplex, electrontransportsystem,
Rubisco, and other soluble protein related to the activities of the
Calvincycleenzymes. Themodelpredictsthatahighinvestment
ofnitrogeninRubiscoisrequiredundertheconditionsthatleadto
anexcessiveenergysupplyrelativetoenergydemandby stromal
metabolism (e.g.lowtemperature, highlight,lownitrogensupply,
low CO.).Conversely,morenitrogenisinvestedinthechlorophyll
complex when energy supply is limiting. At a doubling CO,
concentration, anincreasedelectrontransportcapacityrelative
to Rubisco carboxylation velocity isrequired. Anincrease of the
optimumtemperatureforphotosynthesisispredictednotonlywith
increasingtemperature,lightorCO; level,butalsowithdecreasing
leafnitrogencontent.Resultsofoptimisationarequalitativelyin
linewithreportedacclimationexperimentsintheliterature.The
modelisalsoparameterisedfromourgrowthchamberexperiments
onphotosyntheticacclimationinwheat. Astheoptimumpartitioning
underanyspecificenvironmental conditioncanbefastdetermined,
theapproachcanbeimplementedinplantmodelssimulatingplant
acclimationandgrowthunderfluctuatingenvironmental conditions.




ANNUAL MEETING GOTHENBURG 2017

PC8.15 NEW TOOLS TO ACCOUNT

FOR ROOT WATER UPTAKE IN CROP
MODELS : SCALING UP FROM 2D CELL
WATER FLOW TO 4D SOIL-PLANT WATER
DYNAMICS AND SIMPLIFYING COMPLEX
BIOLOGICAL MODELS DOWN TO CROP
MODEL-COMPATIBLE SOLUTIONS

™ WEDNESDAY 5 JULY, 2017 ® 09:00

@ XAVIER DRAYE (UNIVERSITE CATHOLIQUE DE LOUVAIN,
BELGIUM), VALENTIN COUVREUR (UNIVERSITE CATHOLIQUE
DE LOUVAIN, BELGIUM), FELICIEN MEUNIER (UNIVERSITE
CATHOLIQUE DE LOUVAIN, BELGIUM), GUILLAUME LOBET
(FZ JUELICH, GERMANY), MATHIEU JAVAUX (UNIVERSITE
CATHOLIQUE DE LOUVAIN, BELGIUM)

@ XAVIER.DRAYE@UCLOUVAIN.BE

Overthelasttenyears,novelmodelsof waterflowinthesoil-root
domain have been developed. These models, which account for
rootarchitectureandroothydraulicsdowntotheorganscale,have
revealedanumberofinterestingroot wateruptakebehaviorsthat
werenotintuitivetomostplantbiologists.Fromacomputationalpoint
of view, thesemodelsarenotcompatiblewithcropmodels.Recently,
however,analyticalsolutionshavebeenestablishedwhichspeed
upthesolvingoffluxequationsconsiderably. Wehaveusedasimilar
strategytosimulatethecompositewatertranportmodelatthesub-cell
scalewithacompleteanatomicaldescriptionoftherootcrosssection.
Hereagain,unexpectedbehaviorsemergefromsimulationswhichcall
forthere-interpretationofconflictingresults. Analyticalsolutions
arenowbeingdeveloppedwhichshouldallow,onamediumterm,to
incorporatemolecularaspectsofwatertransport(e.g.aquaporinand
apoplasticbarriersregulation)intocropmodels.

PC8.16 NO FURTHER STIMULATION OF
WHEAT YIELD BY CO, ABOVE 600 PPM?

™ WEDNESDAY 5 JULY, 2017 ©® 09:40

@ MALIN C BROBERG (UNIVERSITY OF GOTHENBURG, SWEDEN),
PETRA HOGY (UNIVERSITY OF HOHENHEIM, GERMANY),
HAKAN PLEIJEL (UNIVERSITY OF GOTHENBURG, SWEDEN)

@ MALIN.BROBERG@BIOENV.GU.SE

Elevated carbon dioxide (eCO.) is well known to stimulate
plant photosynthesis and growth. Effects of eCO;, on crop yield
are of particular interest due to the strong concern for future
food security. We compiled data from 102 field experiments
(Free-AirCarbonDioxideEnrichment, FACE; Open-Top Chamber,
OTC; field tunnel, FT) where wheat was exposed to different
CO; concentrations[CO.]. Dataongrainyield, grainmass, grain
number, harvest index, and grain protein concentration were
analysedbymeta-analysistoestimateaverageeffects,andresponse
functionswerederivedtoassesstheeffectsizeinrelationto[CO;].

Grain yield was increased by 27% on average due to eCO,
mainly as aresult of anincrease in grain number per area. Grain
mass and harvest index remained unaffected by eCO,, while
grain protein concentration was significantly decreased by
almost 10%, which is serious with respect to human nutrition.
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Theresponsefunctionforgrainyieldwith[CO.]stronglysuggests
anon-linearresponse,wherethegradualincreaseinyieldsaturatesat
~600ppm. Thisresultissupportedbythemeta-analysis, whichdoes
notindicateanysignificantincreaseinyieldstimulationof wheat
grownat[CO,]>600ppmcomparedto[CO.].

PC8.17 MODELLING PLANT GROWTH:
WHAT ARE THE LIMITATIONS TO
CARBON ALLOCATION?

™ WEDNESDAY 5 JULY, 2017 ® 09:55

@ BETHANY HOLLAND (UNIVERSITY OF SHEFFIELD, UNITED
KINGDOM), RICHARD CLAYTON (UNIVERSITY OF SHEFFIELD,
UNITED KINGDOM), NICK MONK (UNIVERSITY OF SHEFFIELD,
UNITED KINGDOM), COLIN OSBORNE (UNIVERSITY OF
SHEFFIELD, UNITED KINGDOM)

© BHOLLAND1@SHEFFIELD.AC.UK

Improving crop yield is essential to meet increasing global food
demands.Boostingcropyieldrequiresthecoordinationofcarbon
acquisitionbyleavesandcarbonutilisationbyrootsandseeds.Simple
modellingapproachesmaybeusedtoexplainhowthiscoordinationis
achievedwithinplantgrowth.Here,thelimitstoallocationstrategies
areexploredbyanalysingthesensitivity ofasimpleroot-shootcarbon
allocationmodel. Themodelisformulatedbasedonfundamental
constraintsonplantgrowthandthereforecanbeappliedtoallplants.
Thisgeneralapproachshowsthatparametersdefiningthecostofroot
andleafrespirationaltertherelationshipbetweencarbonallocation
andfinalplantsizebyenablingarange ofallocation strategiesto
produceasimilarplantmass. Thisplasticityisenhancedbyincreasing
assimilationrateandreducedbyincreasingtheeffectof shading
withinthemodel.

PC8.18 LIMITATIONS OF CARBON
SOURCE DRIVEN CROP MODELS UNDER
WATER STRESS CONDITIONS

™ WEDNESDAY 5 JULY, 2017 ® 10:10

& MORITZ KUPISCH (UNIVERSITY OF BONN INSTITUTE OF CROP
SCIENCE AND RESOURCE CONSERVATION, GERMANY), FRANK
EWERT (UNIVERSITY OF BONN INSTITUTE OF CROP SCIENCE
AND RESOURCE CONSERVATION, GERMANY), MATTHIAS
LANGENSIEPEN (UNIVERSITY OF BONN INSTITUTE OF CROP
SCIENCE AND RESOURCE CONSERVATION, GERMANY)

©@ MKUPISCH@UNI-BONN.DE

Mostvegetationandcropmodelsassumeapositivefeedbackloop
betweencarbonassimilationandleafareagrowth,influencedby
temperaturedependentphenologyandenvironmentalfactorsacting
onthe carbon source process. These models accurately simulate
growthatthecanopylevelunderoptimalgrowingconditionsandeven
fairlywellunderenvironmentalstresswhencarbonsourcelimiting
functionsarecalibratedandonlyasmallsubsetofallmodel variables
arecomparedwithobservations. Suchmodeldesignstaysincontrast
to common physiological knowledge about plant growth under
non-optimalconditions, whichisoftennotcarbonsourcelimited
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butreducedduetoinhibitionsoftissueformationandexpansion.
Thispresentationcomparesthepredictivequalitiesofthree crop
modelswithdifferentcarbonassimilationsubmodelsunderdrought
conditionsinwinterwheat. Theevaluatedmodelvariablescomprise
differenttemporalandorganizationalscalessuchasinstantaneous
leaf and canopy assimilation, daily canopy assimilation and
transpiration, totaldrymatterand LAI. Resultsshowthatallmodels
areunabletosimulateplantgrowthunderdroughtwhenthislargerset
ofvariableswasconsidered.Reasonablycorrectsimulatedvariables
liketotaldrymatterandtotaldaily carbonassimilationturnedout
tobeafalsecompromisebetweenanoverestimationof LAlandan
underestimationofinstantaneouscarbonassimilationattheleaf
level. Simulationswereimprovedbyapplyingadaptedwaterstress
functionsonsimulatedLAIgrowthandphotosynthesiswhichmimic
responsecurvesofcellelongationandleafphotosynthesistoleaf
waterpotential.

PC8.19 THE ALPHA AND OMEGA
OF PLANT GROWTH

™ WEDNESDAY 5 JULY, 2017 ©® 11:00

@ CHRISTIAN KORNER (UNIVERSITY OF BASEL, SWITZERLAND)

@ CH.KOERNER@UNIBAS.CH

Foraplanttogrow,itneedsthreethingstocometogether: (1) the
resources needed to build new tissue (primary metabolism), (2)
conditionsthat permitthe processoftissueformationtoproceed
(secondarymetabolism)and (3) plantinternalsettingsthat ‘say’
go(developmental controls). Pastgrowthresearchhaslargelybuilt
upon(1l),whiletaking(2)and(3)asagiven.Iwilladvocateaviewat
growthcontrols thatrootsinideasbyBoyer, Hsiao, Bradshaw, Evans
andothersbacktothe1980sthatsuggestthat(2)playsamorecentral
rolethanwewish,fromamodellingperspective. Atleastfor Cuptake
viewedinisolation,wehaveperfectalgorithms,butwehave,atbest,
somestatisticalfunctionsfor(2)and(3). Evenfor (1), Cuptakecannot
beexplainedwithoutconcurrentnutrientuptake, whichfacilitatesa
proportionalresourcesupplytobuildingsites,meetingstoichiometric
rules. Anyadvanceinamechanisticunderstandinginplantgrowth
willthus,requireadvancesintheunderstandingofthecouplingofthe
nutrientcyclewiththecarboncycle,andthe couplingofmeristematic
activitywithboth, above-andbelow-groundresource supply. In
mostcases, CO,uptakerunsondemandssetby (2) and (3), hence
plantgrowth cannotbeunderstood fromprimarycontrolsofleaf
photosynthesis. Yet, source-andsink-activity cannotbe decoupled
inthelongrun,soknowingeitheroneimpliestherateoftheotherone,
withthecausalityonlyrevealedthroughmanipulation.
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PC8.20 GROWTH REPRESSORS
REVEAL PLANT GROWTH IS SINK-
NOT SOURCE-LIMITED

™ WEDNESDAY 5 JULY, 2017 ® 11:30

@ NICK PULLEN (JOHN INNES CENTRE, UNITED KINGDOM),
ALBOR DOBON (JOHN INNES CENTRE, UNITED KINGDOM),
NAICHAO ZHANG (JOHN INNES CENTRE, UNITED KINGDOM),
STEVE PENFIELD (JOHN INNES CENTRE, UNITED KINGDOM)

©@ NICK.PULLEN@JIC.AC.UK

Understanding plant growth and carbon fixation is essential
for understanding global climate systems and agricultural
productivity.Inplantecophysiologythedifferencebetweencarbon
fixedbyphotosynthesisandcarbonrespired,knownasNetPrimary
Productivity (NPP),is presumed to be a key factor limiting plant
growth. Classicalmodelsforplantgrowththusassumegrowthis
source-limited. Wehavenewevidencethatsupportstheviewthat
growthismainlysinkdrivenandweareattemptingtomodelthis
mathematically.Bydoingsoweaimtomoreaccuratelypredictthe
carbonfluxesindynamicglobalvegetationmodelsandtoimprove
modelsofcropyield. Wehavebeenworkingwith Arabidopsisgrowth
repressormutantswhichproducephenotypicallybiggerplantsbut
withasimilarrelativegrowthratetowildtype.Counter-intuitively
wefoundthatthesemutantsphotosynthesisenomorethanwild-
typeplants.Inourconditionsthemutantplantshavelargerleaves
and have greater fresh and dry weight. Thus the mutant plants
createmorebiomassthanwildtypedespitesimilarNPP.Presumably
therefore, wildtypeplantsuseonlyafractionoftheavailable NPP
forgrowth. Wearebuildingamodeltodiscoverandquantifyhow
muchofagapexistsbetweenmaximumpotential NPP (duetonet
photosynthesis)andactual NPPduetogrowthregulation. Wehave
alsostartedtomeasurehowthesephysiologicalvariablesareaffected
byenvironmentalconditions, particularlytemperature. Bymodelling
environmental effectsontissuegrowthweproposethatgenetics
regulatesphotosynthesisandthatplantsarethereforesink-limited
inmanycircumstances.

PC8.21 BIOLOGICAL REALITY AND
PARSIMONY IN CROP MODELS - WHY WE
NEED BOTH IN CROP IMPROVEMENT!

™ WEDNESDAY 5 JULY, 2017 ©® 13:50

& GRAEME HAMMER (UNIVERSITY OF QUEENSLAND, AUSTRALIA)

@ G.HAMMEReUQ.EDU.AU

The potential to add significant value to the rapid advances in
plant breeding technologies associated with statistical whole
genome prediction methodsis anew frontier for crop physiology
andmodelling. Yieldadvancebygeneticimprovement continues
to require prediction of phenotype based on genotype, and this
remainschallengingforcomplextraitsdespiterecentadvancesin
genotypingandphenotyping. Cropmodelsthatcapturephysiological
knowledgeand canrobustlypredictphenotypicconsequences of
genotype-by-environment-by-management (G*E*M)interactions
havedemonstratedpotentialasanintegratingtool. Butdoesthis
biologicalreality come with adegree of complexity thatrestricts
applicabilityincropimprovement? Simple, high speed, parsimonious
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modelsarerequired for dealingwith the thousandsof genotypes
andenvironmentcombinationsinmodernbreedingprograms. In
contrast,itisoftenconsideredthatgreatermodel complexityisneeded
toevaluatepotentialof putativevariationinspecifictraitsintarget
environmentsasknowledgeontheirunderpinningbiologyadvances.
Isthisacontradictionleadingtodivergentfutures? Hereitisargued
thatbiologicalrealityandparsimonydonotneedtobeseparable. Itis
furtherassertedthatthestructureneededforthenextgenerationof
cropmodelstobemosteffectiveperhapsrequiresbothjointly,along
withthecapacitytoevolveincropgrowthanddevelopmentprocess
algorithms. Specificexamplesinmodellingphotosynthesisfrom
biochemicalscaleandcanopydevelopmentfromplantscaleareused
tohighlighttheconceptspresented.

PC8.22 OPTIMIZING THE PHENOTYPING
PROTOCOLS OF PERENNIAL RYEGRASS
THROUGH PRACTICAL IDENTIFIABILITY
ANALYSIS - CASE STUDY WITH THE
PASTURE SIMULATION MODEL

™ WEDNESDAY 5 JULY, 2017 ©® 14:30

@& TOM DE SWAEF (THE INSTITUTE FOR AGRICULTURAL AND
FISHERIES RESEARCH (ILVO), BELGIUM), GIANNI BELLOCCHI
(INRA - CLERMONT-FERRAND, FRANCE), JONAS APER (THE
INSTITUTE FOR AGRICULTURAL AND FISHERIES RESEARCH
(ILvO), BELGIUM), PETER LOOTENS (THE INSTITUTE FOR
AGRICULTURAL AND FISHERIES RESEARCH (ILVO), BELGIUM),
ISABEL ROLDAN-RUIZ (THE INSTITUTE FOR AGRICULTURAL
AND FISHERIES RESEARCH (ILVO), BELGIUM)

@ TOM.DESWAEFeILVO.VLAANDEREN.BE

Cropmodelsrepresentingtheinteractionsbetweenplant, weather,
soilandagriculturalpracticestendtobeverycomplex. Theyexplain
cropgrowthandyield formationunderarange ofenvironmental
conditions via several interlinked bio-physical processes. The
parameterization of these models can be problematic as it may
require extended experimental data. Practical identifiability
analysisisrecognizedasanelegantwaytoassesswhichparameters
inamodelcanbeestimatedindependentlyfromexperimentaldata.
Aparametersetis ‘identifiable’ifeveryparameterhasasubstantial
effectonthemodel outputand canbeindependently determined
by the observations. The application of practical identifiability
analysisholdsgreatpotentialforproperparameterestimationand
foroptimizingexperimentaldesignsbutitsapplicationtocropmodels
isstilllimited. Usingthe FMEpackageforcalibration, sensitivity
andidentifiabilityanalysisinR,weappliedpracticalidentifiability
analysistoPaSim,acomplexmodelspecificallydevelopedtosimulate
grasslandsystems.Inafirststep, weusedabreeding programme
dataset,wheredrymatteryieldandforagequalitydatawerecollected
atfivecuttingeventsduringonegrowingseasonofperennialryegrass.
In a second step, we evaluated virtual datasets with additional
hypotheticalmeasurements(i.e.increasedfrequency,increased
numberofvariablesandadditionallocations)tosatisfytheminimum
datarequirementforproperestimationof19influentialparameters
inPaSim.Usingtherealdataset,12-13parameterscanbeestimated,
butadditionalmeasurementstakenbetweencuttingdateswould
enabletheestimationofupto 18 parameters.
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PC8.23 SENSITIVITY TO DROUGHT
DURING REPRODUCTIVE DEVELOPMENT
WILL LIMIT INCREASE IN WHEAT
YIELD POTENTIAL IN EUROPE UNDER
CLIMATE CHANGE

™ WEDNESDAY 5 JULY, 2017 © 14:45

& MIKHAIL A SEMENOV (ROTHAMSTED RESEARCH, UNITED
KINGDOM), MATTHEW J PAUL (ROTHAMSTED RESEARCH,
UNITED KINGDOM)

@ MIKHAIL.SEMENOV@ROTHAMSTED.AC.UK

Droughtpriorfloweringcantriggergrainabortionresultinginyield
losses.(Nuccioetal.2015) showedthatitwaspossibletomodify
geneticallymaizetoenabledrought “tolerance” aroundflowering
by increasing the concentration of sucrose in ear spikelets. In
fieldexperiments, geneticallymodified maize performedbetter
undernon-droughtanddroughtconditions.Jietall(Jietal.2010)
demonstratedthatinwheatyieldresponsestodroughtstressaround
floweringvarygreatlybetweencultivars. Ourobjectivewasusing
modellingapproachtoassessimportanceoftolerancetodrought
in wheat during reproductive development for achieving high
yieldpotentialandyieldstabilityunderfutureclimates. Weused
therefined Siriuswheatmodewithincorporatedwheatresponses
todroughtpriorflowering,tooptimise wheatideotypesforfuture
climatescenariosatselected Europeansitesrepresentingwheat
growingareas. Atthosesiteswherewatercouldbelimited, drought-
sensitive (DS)ideotypesproducesubstantiallylowermeanyields.
Forexample,atSLyieldforadrought-tolerant(DT)ideotypewas
37%highercomparedwithaDSideotype. Moreover,yieldvariability
expressedasyield CVwassubstantiallyhigher (upto2.5times)for
DSideotypes. Therefore, tolerancetodroughtduringreproductive
developmentislikelytobeanessentialtraitforwheatinthefuture
inordertoachievehighyieldpotentialandstabilityin Europeto
underpinfoodsecurity.
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PC8.24 USING NUMERICAL
PLANT MODELS AND PHENOTYPIC
CORRELATION SPACE TO DESIGN
ACHIEVABLE IDEOTYPES

™ WEDNESDAY 5 JULY, 2017 ©® 15:00

& PIERRE CASADEBAIG (INRA, FRANCE), VICTOR PICHENY
(INRA, FRANCE), RONAN TREPOS (INRA, FRANCE), ROBERT
FAIVRE (INRA, FRANCE), DAVID DA SILVA (INRA, FRANCE),
PATRICK VINCOURT (INRA, FRANCE), EVELYNE COSTES
(INRA, FRANCE)

@ PIERRE.CASADEBAIG@INRA.FR

Numerical plant models can predict the outcome of plant traits
modifications resulting from genetic variations, on plant
performance, by simulating physiological processes and their
interaction with the environment. Optimization methods
complement those models to design ideotypes, i.e. ideal values
of a set of plant traits resulting in optimal adaptation for given
combinationsofenvironmentandmanagement,mainlythroughthe
maximizationofaperformancecriteria(e.g.yield,lightinterception).
Asuseofsimulationmodels gainsmomentumin plantbreeding,
numerical experiments must be carefully engineered to provide
accurateandattainableresults,rootingtheminbiologicalreality.
Here,weproposeamulti-objective optimizationformulationthat
includesametricofperformance,returnedbythenumericalmodel,
and a metric of feasibility, accounting for correlations between
traitsbasedonfieldobservations. Weappliedthisapproachtotwo
contrastingmodels:aprocess-basedcropmodelof sunfloweranda
functional-structuralplantmodelofappletrees.Inbothcases, the
methodsuccessfullycharacterizedkeyplanttraitsandidentified
acontinuumofoptimalsolutions,rangingfromthemostfeasibleto
themostefficient. Thepresentstudythusprovidessuccessfulproofof
conceptforthisenhancedmodelingapproach, whichidentifiedpaths
fordesirabletraitmodification,includingdirectionandintensity.
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PC8.25 APPLYING THE ARABIDOPSIS
FRAMEWORK MODEL TO LINK SNPS
TO CLINES

™ WEDNESDAY 5 JULY, 2017 ® 15:45

& ANDREW J MILLAR (SYNTHSYS AND SCHOOL OF BIOLOGICAL
SCIENCES UNIVERSITY OF EDINBURGH, UNITED KINGDOM),
YIN HOON CHEW (UNIVERSITY OF EDINBURGH, UNITED
KINGDOM), DANIEL D SEATON (UNIVERSITY OF EDINBURGH,
UNITED KINGDOM), URIEL URQUIZA (UNIVERSITY OF
EDINBURGH, UNITED KINGDOM), ALASTAIR HUME (EPCC
UNIVERSITY OF EDINBURGH, UNITED KINGDOM), EILIDH
TROUP (EPCC UNIVERSITY OF EDINBURGH, UNITED KINGDOM),
TOMASZ ZIELINSKI (UNIVERSITY OF EDINBURGH, UNITED
KINGDOM), ARGYRIS ZARDILIS (UNIVERSITY OF EDINBURGH,
UNITED KINGDOM), ROBERT MUETZELFELDT (SIMULISTICS
LTD., UNITED KINGDOM)

@ ANDREW.MILLAR@ED.AC.UK

The?24-hourcircadianclockcontrolsthesleep-wakecycle, thecell
cycleandseasonalreproductionthroughphotoperiodism.Breeders
have selected alleles of clock-associated genesin multiple crops.
We seek to understand how the clock gene circuit controls plant
growth,biomassandlifehistoryinArabidopsisthaliana.Thiswork
linksgenotypetophenotype,quantitativelyandmechanistically.
However, theproofofconceptfora‘cropsinsilico’approach should
ideallystartfromincreasingly-available crop genomesequences
andreachuptofieldtraits,inatransparentandaccessiblefashion.
Wepreviouslybuiltmechanistic,mathematicalmodelsoftheclock
genecircuit,andofeachclock-regulatedprocessbetweengermination
andflowering,includingthenightlyutilisationofstarchcarbonstores.
Linkingspecificaspectsoftheclockmodeltogenomesequence (SNPs)
isonecurrentchallenge. Wealsocombinedthreefurthermodelsto
formthe Arabidopsis Framework Model (FMvL,www.plasmo.ed.ac.
uk/plasmo/models/model.shtml?accession=PLM_76), whichpredicts
rosettebiomassquantitativelyinsimplereference conditions(Chew
etal. PNAS2014).IntheFMv2 (Chewetal. bioRxiv2017, https.//doi.
0rg/10.1101/105437), wemodelled theclock-regulated processesin
thewhole-plantcontext,tounderstandquantitativelythepleiotropic
phenotypesofa‘slow’ clockmutant, fromthegenecircuitdynamics
tobiomass. Testing the FMv2 under multiple environments now
suggests the potential to link from SNPs to clinal variation.
Toaddressthechallenge of makingsuchmodelsaccessible,Iwill
contrastaverysimple,onlinesimulator (http://turnip.bio.ed.ac.uk/
fm/)withpreviousapproaches. TheFAIRDOMdatamanagement
system (www.fair-dom.org) promisestoorganiserelevantdataand
models,andseemseasilyapplicabletocropmodels.
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PC8.26 DISSECTING THE GENETIC
VARIABILITY OF LIGHT INTERCEPTION
AND LIGHT USE EFFICIENCY IN
COMPLEX MAIZE CANOPIES VIA
HIGH-THROUGHPUT PHENOTYPING

AND MODELLING

™ WEDNESDAY 5 JULY, 2017 ©® 16:15

@ TSU-WEI CHEN (LEPSE INRA MONTPELLIER, FRANCE),
CHRISTIAN FOURNIER (LEPSE INRA MONTPELLIER, FRANCE),
SIMON ARTZET (LEPSE INRA MONTPELLIER, FRANCE),
CHRISTOPHE PRADAL (CIRAD MONTPELLIER, FRANCE), LLORENG
CABRERA-BOSQUET (LEPSE INRA MONTPELLIER, FRANCE),
CLAUDE WELCKER (LEPSE INRA MONTPELLIER, FRANCE),
FRANCOIS TARDIEU (LEPSE INRA MONTPELLIER, FRANCE)

@ CHEN@GEM.UNI-HANNOVER.DE

Understandinggeneticcontroland variabilityintraitsrelated to
radiationinterceptionefficiency (RIE)andradiationuseefficiency
(RUE), e.g.leafexpansion,architecturaltraitsand photosynthetic
parameters,mayacceleratecropimprovement.Basedonthedaily
images of 255 well-watered maize hybrids in three experiments
fromthePhenoArchhigh-throughputphenotypingplatform,we
reconstructeddynamic3Darchitectureoftheplatformcanopyto
estimatedailyradiationinterceptionofeachplantintheplatform.
Thisallows1)dissectingRIEandRUEintogeneticandenvironmental
componentsvalidforcomplexcanopywithvarietalmixtures,asin
anyphenotypingplatformcondition; 2) extractingenvironmental
termsfromRIEandRUEtobetterassociatedetected QT Lofbiomassto
theirgeneticcomponentshavinghighheritability,namingleafarea,
competitivenessanddependency of RUEtolight; 3)assessingthe
contributionofgeneticvariabilityingeneticcomponentsonvariation
inbiomassquantitatively;4)simulatingvirtualfieldswithsingle
genotypeoranyvarietalmixturetoassessthecomplexityofacanopies
thatchangesbehaviorofindividualgenotypesand 5) estimating
parametersusingincropmodels, e.g.lightextinctioncoefficient. Our
resultssuggestthat1) geneticvariabilityinbiomassisthreetimes
moredeterminedbyleafexpansionandcompetitivenesstolightthan
byRUE2)thedifferencesinbiomassbetweencanopiesconsistingof
singleormultiplegenotypescanbepredictedbythecompetitiveness
ofthegenotypes.Ouranalysesandsimulationsallowstudyinglight-
relatedtraitsinacomplexcanopy,determiningtheirgeneticcontrols
andpredictingbehaviorofgenotypesforcropmodelimprovement.
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PC8.5 MODIFICATION OF SOURCE
LEAF STARCH METABOLISM IN
TRANSGENIC ARABIDOPSIS THALIANA
INCREASES PLANT BIOMASS AND
DOUBLES OILSEED PRODUCTION

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ IANJTETLOW (UNIVERSITY OF GUELPH, CANADA), FUSHAN LIU
(UNIVERSITY OF GUELPH, CANADA), LIPING WANG (UNIVERSITY
OF GUELPH, CANADA), ZAHEER AHMED (UNIVERSITY OF GUELPH,
CANADA), NOEL MANO (UNIVERSITY OF GUELPH, CANADA),
MICHAEL J EMES (UNIVERSITY OF GUELPH, CANADA)

©@ ITETLOW@UOGUELPH.CA

Wehaveidentifiedanovelmeanstoachievesubstantiallyincreased
vegetative biomass and oilseed production in the model plant
Arabidopsis thaliana. Specific endogenous starch biosynthetic
enzymeswere substituted with corresponding maize (Zeamays)
enzymes. Transformants were compared with the starch-free
backgroundandwiththewild-typeplants.Eachofthemaize-derived
enzymesrestored starch biosynthesis but both morphology and
structureofstarchparticlesweremarkedlyaltered. Alteredstarch
metabolism in the transformants is associated with enhanced
biomassformationandmore-than-doubledoilseed productionwhile
maintainingseedoilquality. Enhancedoilseedproductionisprimarily
duetoanincreasednumberofsiliquesperplantwhereasoilcontent
andseednumberpersiliqueisessentiallyunchanged. Introduction
of specificcerealstarchbiosyntheticenzymesintooilseedplants
representsapotentiallyuseful strategytoincreasebiomassandoil
productioninrelatedoilseedcropsandmanipulatethestructureand
propertiesofleafstarch.

PC8.6 LUSH SPIKE - TOWARDS
THE GENETICS AND MECHANISM OF
SPIKELET SURVIVAL IN BARLEY

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ THIRULOGACHANDAR VENKATASUBBU (LEIBNIZ INSTITUTE OF
PLANT GENETICS AND CROP PLANT RESEARCH, GERMANY), AHMAD
MOHAMMAD I ALQUDAH (LEIBNIZ INSTITUTE OF PLANT GENETICS
AND CROP PLANT RESEARCH, GERMANY), RAVI KOPPOLU
(LEIBNIZ INSTITUTE OF PLANT GENETICS AND CROP PLANT
RESEARCH, GERMANY), TWAN RUTTEN (LEIBNIZ INSTITUTE
OF PLANT GENETICS AND CROP PLANT RESEARCH, GERMANY),
JOCHEN KUMLEHN (LEIBNIZ INSTITUTE OF PLANT GENETICS AND
CROP PLANT RESEARCH, GERMANY), THORSTEN SCHNURBUSCH
(LEIBNIZ INSTITUTE OF PLANT GENETICS AND CROP PLANT
RESEARCH, GERMANY)

@ VENKATASUBBU@IPK-GATERSLEBEN.DE

Improving grain yield is a major objective of crop breeding, and
a promising avenue for maximizing yield is through enhanced
spikelet survival during pre-anthesis development. However,
littleisknownaboutspikeletsurvivalanditsimpactingrainyield
incereals.Inbarley,thegrowthperiodawnprimordiumtotipping
isconsideredasthemostcritical pre-anthesisphasedetermining
spikelet/spikeletprimordiaabortionandgrainyieldsince~70%of
spikelet abortion occurs during this phase, regardless of growth
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conditions and row-type. Mortality of spikelet primordia may
beginwiththeonsetofrapidstemandspikegrowthandlastsuntil
heading. Interestingly, thehighbroad-senseheritability (>80%)
of spikelet survival in barley underscores that there are major
geneticplayersregulatingthistrait. Therefore,weaimtodiscover
QTLforspikeletsurvivalinaGWASpanelandvalidatetheminbi-
parentaldoublehaploid (DH) mappingpopulations. Furthermore,
interestingQTLwillbemendelized, functionally characterized,and
theunderlyinggenewillbeidentifiedusingamap-basedapproach.
A histological analysis of spikelet/spikelet primordia during
pre-anthesisphasewillbeperformedtodescribethedevelopmental
processofspikeletsurvival/abortioninbarley. Additionally, the
histologicstudieswillbecomplemented with thetissue-specific
transcriptome, metabolomeandphytohormoneanalysis. Finally,
the spatio-temporal patterns of transcript, metabolite and
phytohormonedistribution/modulationinthe spikemayillustrate
themechanisticalregulation of spikeletsurvival.

PC8.7 ASSESSING MULTIPLE STRESS
EFFECTS ON WHEAT SPIKE MORPHOLOGY
AND GRAIN PRODUCTION USING
microCT SCANNING

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ FIONA CORKE (NATIONAL PLANT PHENOMICS CENTRE IBERS
ABERYSTWYTH UNIVERSITY, UNITED KINGDOM), NATHAN HUGHES
(NATIONAL PLANT PHENOMICS CENTRE IBERS ABERYSTWYTH
UNIVERSITY, UNITED KINGDOM), CALLUM SCOTSON
(UNIVERSITY OF SOUTHAMPTON, UNITED KINGDOM), KAREN
ASKEW (NATIONAL PLANT PHENOMICS CENTRE ABERYSTWYTH
UNIVERSITY, UNITED KINGDOM), CANDIDA NIBAU (NATIONAL
PLANT PHENOMICS CENTRE ABERYSTWYTH UNIVERSITY, UNITED
KINGDOM), EVA ROSENQVIST (UNIVERSITY OF COPENHAGEN,
DENMARK), CARL-OTTO OTTOSEN (AARHUS UNIVERSITY,
DENMARK), JOHN DOONAN (NATIONAL PLANT PHENOMICS CENTRE
IBERS ABERYSTWYTH UNIVERSITY, UNITED KINGDOM)

@ FIC5@ABER.AC.UK

Yieldcomponentsincludespikenumberperunitarea, grainnumber
perspikeandgrainsizewhilegrainshapecontributestoquality.
Measuringtraits such asnumber andsizeis straightforwardin
harvestedloosegrain,butdevelopmentalandspatialinformation
thatmaybeusefulinbreeding orexperimental analysesislost.
To retain this trait information in its developmental context,
we have adapted established biomedical imaging techniques,
including X-ray computed tomography (CT) scanning to
provideaccurate estimates of grain parametersinintact spikes
of wheat and applied it to examine the combined effects of 2
independently applied stresses, mild drought from 6th leaf
stage and heat stress for 4 days from GS39 (during meiosis).

Plants were harvested at maturity and the primary ear
(tagged at extension) were kept separate from other ears. The
ear length and weight were measured. Grain numbers were
ground truthed from reconstructed 3D scans to provide a
training setforautomated softwaredevelopment. Information
extracted from 3-D CT models will be combined with other
phenotypicdataandusedtoparameterizepredictivecropmodels.

Thishigh-contentmedium-throughput CTmethodhasarangeof
otherpotentialapplicationsincludingdissectingvarietal variation
inwheat,oatsandforageandwildgrassesaswellasothercropssuch
asBrassicaandpulses. Theprocedureisinherentlynon-destructive
and seed canberecovered for further analysis or growth tests.
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Opensourcesoftwarefor3-Dvisualisationandfeatureextraction
allownon-experienced userstointerrogate the dataand willbe
releasedinduecourse.

PC8.10 PHENOTYPING FROM CLIMATE
CHAMBERS TO FIELD. TOMATO
GENOTYPES PHENOTYPED FOR HIGH
Fv/Fy DURING HEAT STRESS IN
CONTROLLED ENVIRONMENT MAINTAIN
HIGH FRUIT YIELD DURING HEAT
STRESS IN THE FIELD

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ CARL-OTTO OTTOSEN (AARHUS UNIVERSITY, DENMARK),
DAMODAR POUDYAL (SEAN SEED SERVICE CENTRE LIMITED,
NEPAL), EVA ROSENQVIST (COPENHAGEN UNIVERSITY,
DENMARK)

@ CO00eFOO0D. AU.DK

Theaimofthestudywastocorrelatetheheatresponsesofyoung
tomato(SolanumlycopersicumL.)fromcontrolledenvironmentsto
fieldusingthemaximumphotochemicalefficiency of PSII(F,/F)
andgasexchange.Initially28tomatogenotypes,selectedforgood
performanceinthefieldinNepalwerephenotypedin40/28°Cday/
nighttemperaturefortwodaysincontrolledenvironmentsfollowed
byasecondscreeningoffourgenotypeswithhighandfourwithlow
F,/Fnforfourdaysin38/28°C,followedby5-dayrecoveryin26/20°C.
ThegenotypeswithhighFv/Fm maintainedhigherratesofnet
photosynthesis (Py) at 38°C, due to high stomatal conductance
leadingtoefficientcoolingoftheleaf. Thegenotypeshadidentical
biomassduringcontrolbutafterheatstressadifferencebetween
thesensitiveandtolerantlineswereseeninbiomassaccumulation
andpollenviability,similartoF,/F, and PN.Twotolerantandtwo
sensitivegenotypesweregrownwithirrigationinthefieldin Nepal
during a natural heat wave (38/26°C). The tolerant genotypes
had significantly higher biomass accumulation; lower heat
injuryindexandhigherfruityield thanthesensitive genotypes.
Toourknowledgethisisthefirststudywherescreeningoftomatoes
forheattolerancebyF,/Fnincontrolledenvironmentshavebeen
followed by afield trial for agricultural traitsunder natural high
temperature stress. The results confirm F, /Fn, as an effective
physiologicalmarkerforearlydetectionofheattolerancecorrelating
totheyieldunderheatstressinthefield.
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PC8.11 CAN PHYSIOLOGICAL
MAPS GUIDE GENETIC SELECTION
FOR IMPROVED RESPONSES TO
ENVIRONMENTAL STRESSES

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ MARCUS DAVID BELLETT-TRAVERS (IM GEOSPATIAL,
UNITED KINGDOM)

@ MTRAVERS@IMGEOSPATIAL.COM

Pantsrespondtoenvironmentalstressthroughacombinationof
biochemical, physiologicaland phenologicalresponses, controlled
byanumberofgenes. Thegeneticcontrolofsuchresponsescanbe
manipulatedtoimprovecropsurvivaloryieldundersuboptimum
growingconditionsbutoftenchangesingeneticresponsetostress
bringaboutpenaltiesaswellasbenefits. Thesecomeaboutthrough,
sometimes unappreciated, indirect consequences of the genetic
manipulationortherequirementformultiplegeneexpressiontobring
aboutthedesiredoutcome. Mappingphysiological processesandthe
associatedgenesgivesinsightintotheconsequenceschangesingene
expressionandthelikelyoutcomestophysiology, phenologyandyield.
Amapofover3000physiologicalandphenologicalprocesseslinkedto
waterstresswillbepresentedusingmappingsoftware. Thiswillbe
use,asanexample,toshowhowchangestokeygenescanhavesome
desiredandundesiredeffects.

PC8.9 MODELING CEREAL METABOLISMS
FOR ELUCIDATING STRESS RESPONSES
AND GUIDING CROP IMPROVEMENT

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ BIJAYALAXMI MOHANTY (NATIONAL UNIVERSITY OF
SINGAPORE, SINGAPORE), MEIYAPPAN LAKSHMANAN
(BIOPROCESSING TECHNOLOGY INSTITUTE, SINGAPORE),
DONG-YUP LEE (NATIONAL UNIVERSITY OF SINGAPORE
BIOPROCESSING TECHNOLOGY INSTITUTE, SINGAPORE)

@ CHEBIJAYeNUS.EDU.SG

Rice,maize,wheat,sorghumandbarleyarethemajorfoodcropswhich
constitutesthemostofworld’snutrientrequirements. Although
theoverallyieldofsuch cerealshasbeenincreasing, thegrowing
populationandadverseclimaticchangesposehugechallengesfor
their sustained production in the future. Therefore, systematic
approachesarehighlyrequiredtoexploretheireffectsoncerealcrops’
phenotypicandcellularresponses.Itcouldbeachievedbycombining
the available multiple high throughput data such as genomics,
metabolomics, proteomicsandtranscriptomics, therebyanalyzing
thepossiblebiochemicaladaptationstoseveralabioticstresses,and
subsequentlyimprovingthecropyield. Concurrently,theadventof
constraint-basedmetabolicreconstructionandanalysispavesway
tocharacterizethecerealscellularphysiologyundervariousstresses
viathemathematicalnetworkmodels, whichisrelativelynew.Since
early2000s, theplantmetabolicmodelingstudieshavestartedto
appearintheliterature on Arabidopsis (~40%)possiblybecauseit
is the first plant to have its genome sequenced. Although, plant
researchon Arabidopsiswillstilluncovermuch complexbiological
process,itisalsoimportanttoelucidatethemolecularmechanisms
thatarespecifictocerealplantssuchasrice,maize, wheat,andbarley
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viatheirabundantNGSdata.Inthisregard,ahandfulofconstraint-
based modeling studies have appearedin the past decade onrice
(~18%), maize (~11%) andbarley (~5%). Wesummarizetherecent
developmentsofcerealmetabolicmodelsandinsilicoanalysisto
characterizetheirstressresponsesandidentifyagronomictraitsfor
cropimprovement.

PC8.8 EVALUATION OF THE CROPGRO
MODEL TO SIMULATE THE GROWTH AND
DEVELOPMENT OF THE PEANUT CROP

™ TUESDAY 4 JULY, 2017 POSTER SESSION

@ BRUNO A ALVES (ESCOLA SUPERIOR DE AGRICULTURA
LUIZ DE QUEIROZ - ESALQUSP, BRAZIL), FABIO R MARIN
(ESCOLA SUPERIOR DE AGRICULTURA LUIZ DE QUEIROZ -
ESALQUSP, BRAZIL), RUBENS D COELHO (ESCOLA SUPERIOR
DE AGRICULTURA LUIZ DE QUEIROZ - ESALQUSP, BRAZIL),
DANILO G GOMES (ESCOLA SUPERIOR DE AGRICULTURA LUIZ DE
QUEIROZ - ESALQUSP, BRAZIL)

©@ BRUNOARAUJO@USP.BR

Peanutisoneofthemostcultivatedoilseedsintheworld, withhigh
proteinandenergypotential. Cropsimulationmodelsaredefined
asasetofequationsrelatedtobiophysical processestoestimate
growth, development and production of a crop from genetic
factorsandenvironmental variables, whichallowstheanalyses
of variouscomponentsofproduction. Thegoalwastoevaluatethe
CROPGRO-Peanutmodeltoestimatethegrowthanddevelopment
ofpeanutcultivarRunnerIAC886.0neexperimentwasconducted
in a greenhouse in the experimental area of the Biosystems
EngineeringDepartment of ESALQ/USP,Piracicaba,SP,inboxes
of100LfilledwithRed-Yellow Latosol (LV)soil,inthe periodbetween
September2015andJanuary2016. Theexperimental outlineused
wasrandomizedblockswithfourrepetitions. Thetreatmentswere
composedbybiometricandproductivityassessmentsinfiveseasons
(77,93,100,106and 130DAP- daysafterplanting) usingsurface
dripirrigationsystem. The geneticcoefficientstocultivatehave
beenmodifiedtoobtainthebestadjustmentbetweenobservedand
model-simulateddata, seekingdesirable valuesforthe correlation
coefficient (R?) and Willmott’sindex (d). The calibration of the
coefficientsrelated tophenologywassatisfactory whencompared
tothedatesofoccurrenceofthephenologicaleventsobservedwith
thesimulation. Thus,themodelsimulatedsatisfactorilythegrowth
anddevelopmentofpeanutcultivarRunnerIAC886.
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PC9 IMAGING PLANT

PHENOTYPING

ORGANISED BY: GEORGE LITTLEJOHN (PLYMOUTH UNIVERSITY, UK)
AND MICHAEL DEEKS (UNIVERSITY OF EXETER, UK)

PC9.1 EXPLORING DEFENCE

AND DISEASE DYNAMICS DURING
PLANT PATHOGEN INTERACTIONS,
FROM THE WHOLE PLANT TO
SUB-CELLULAR RESPONSES

™ MONDAY 3 JULY, 2017 ©® 14:00

@ MURRAY GRANT (UNIVERSITY OF WARWICK, UNITED KINGDOM),
TRUPTI GAIKWAD (UNIVERSITY OF EXETER, UNITED
KINGDOM), GEORGE LITTLEJOHN (UNIVERSITY OF PLYMOUTH,
UNITED KINGDOM), SATISH KULASEKARAN (UNIVERSITY OF
WARWICK, UNITED KINGDOM), HANNAH BROWN (JOHN INNES
INSTITUTE, UNITED KINGDOM), MIKE DEEKS (UNIVERSITY OF
EXETER, UNITED KINGDOM), PETER WINLOVE (UNIVERSITY OF
EXETER, UNITED KINGDOM), STEPHEN GREEN (UNIVERSITY OF
EXETER, UNITED KINGDOM), DAVID HORSALL (UNIVERSITY
OF EXETER, UNITED KINGDOM), MARTA DE TORRES ZABALA
(UNIVERSITY OF EXETER, UNITED KINGDOM)

@ M.GRANT@WARWICK.AC.UK

Given that 25% of crop losses are attributable to pathogens, an
areatheholdsrealpotentialinthecollectiveglobalchallengeto
ensurefoodsecurityinthecomingdecadesistodevelopnewplant
lineswith broad spectrumresistancetopathogens. Significant
progresshasbeenmadeoverthepast25yearsinidentifyingclassical
plantdiseaseresistancegenes,andsubsequently components of
plantbasaldefence-thetwokeydefencemechanismsdeployed
by plants. However, our knowledge of the dynamics of plant-
pathogeninteractionsarelimited, especiallyourunderstanding
oftheprocessesoccurringpostrecognitionofthepathogen(basal
defence) oritseffectorproteins(gene-for-generesistance) andhow
thehostrespondsatthecellularlevel. Wetakeamultidisciplinary
approachtodissecthostresponsestopathogensexploitinggenetics,
wholeplantimaging, subcellularimagingandelectrophysiological
responses. Thistalkwilllookatthedynamicsoftheearlymolecular
eventsunderpinningtwokeydefenceresponses; (i) theinduction
andsubsequentsuppressionofplantbasalimmunityinArabidopsis
thaliana by virulent Pseudomonas syringae focussing on an
emergingroleofthechloroplastinplantimmunityand (ii) therapid
earlyeventsintheinitiationand propagationof systemicsignals
following gene-for-generecognition. Finally, we examine how
generictheseresponsesaretootherhost-pathogensystemsand
exploitknowledge ofthetimingofresponsestore-engineerplant
defenceresponses.

PC9.2 HOW DOES PHYTOPHTHORA
DELIVER EFFECTORS TO HOST
PLANT CELLS?

™ MONDAY 3 JULY, 2017 © 14:40

& PETRA C BOEVINK (THE JAMES HUTTON INSTITUTE, UNITED
KINGDOM), SHUMEI WANG (UNIVERSITY OF DUNDEE, UNITED
KINGDOM), HAZEL MCLELLAN (UNIVERSITY OF DUNDEE,
UNITED KINGDOM), QIN HE (UNIVERSITY OF DUNDEE, UNITED
KINGDOM), SHAISTA NAQVI (UNIVERSITY OF DUNDEE, UNITED
KINGDOM), INGO HEIN (THE JAMES HUTTON INSTITUTE
UNIVERSITY OF DUNDEE, UNITED KINGDOM), ELEANOR M
GILROY (THE JAMES HUTTON INSTITUTE, UNITED KINGDOM),
STEVE C WHISSON (THE JAMES HUTTON INSTITUTE, UNITED
KINGDOM), PAUL R J BIRCH (UNIVERSITY OF DUNDEE THE
JAMES HUTTON INSTITUTE, UNITED KINGDOM)

@ PETRA.BOEVINK@HUTTON.AC.UK

Phytophthora infestansutilises a large array of secreted,
translocated RXLR class effectors to infect its host. Relatively
few of the hundreds of potential RXLR effectors have been
demonstratedtohavespecifichosttargetsandactivitiesbutmany
areabletoenhancecolonisationandaccumulateatdistinctsites
withintheplantcell. Notsurprisinglythecharacterised effectors
have been demonstrated to target known defence pathways,
either inhibiting protein activities that promote defence or
stimulatingactivitiesthatdown-regulatethedefenceresponse.

RXLReffectortranslocationintohostcellsremainsacontroversial
areaandpreviousattemptstodetecttranslocationinlivingtissue
withfluorescentreporterswereunsuccessful.Inrevisitingthis
areawehavefocussedoneffectorsthatlocatetothenucleolusinan
efforttoconcentratethelowleveloftranslocatedeffectorinasmall
volume. Withthisapproachweareabletodetectlivefluorescently
taggedeffectortranslocationininfectedcells. Thisopensthewayto
investigatingthemechanismofeffectorsecretionfromthepathogen
anduptakebythehostcells. Wedemonstratethatthehaustorium
isasiteofdeliveryofbothapoplasticandcytoplasmiceffectorsby
distinctsecretorypathways.
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PC9.3 ROLE OF MOLECULAR PATTERN
IN ACTIN MEDIATED VESICLE
TRAFFICKING OF ARABIDOPSIS
THALIANA HYPOCOTYL CELLS

™ MONDAY 3 JULY, 2017 ©® 15:10

@& STEFAN SASSMANN (UNIVERSITY OF EXETER, UNITED
KINGDOM), KAYLEE WORLOCK (UNIVERSITY OF EXETER,
UNITED KINGDOM), MARK HEATH (UNIVERSITY OF EXETER,
UNITED KINGDOM), DAVID RICHARDS (UNIVERSITY OF
EXETER, UNITED KINGDOM), DAVID HORSELL (UNIVERSITY
OF EXETER, UNITED KINGDOM), MIKE DEEKS (UNIVERSITY
OF EXETER, UNITED KINGDOM)

@ S.SASSMANNEEXETER.AC.UK

Plantsare constantly exposedtoavariety ofbiotic (e.g. bacteria,
fungi) and abiotic (e.g. temperature, mechanical) stress factors.
Somedonotposeathreat,othershowevermightinflictdisastrous
damage. In the field these two different stress types must be
differentiatedasmechanicalstresstothecellwallcanalsobeinflicted
by random abrasion. How do plant cells perceive the difference?
A. thalianadetects Microbial Associated Molecular Patterns
(MAMP) during attacks from a broad range of pathogens. This
leadstofocaltransportofthePenetrationresistance 3(PEN3) ATP
bindingcassettetransporterandothercargoestotheinteraction
sitetofighttheinfection. Thisalsoleadstoachangeinactinfilament
organisationandtransportmediatedbyactinfilamentsiscritical
for successful response to the stimulus. But the rearrangement
of actin microfilaments can also be induced within five minutes
by touching the surface of epidermal cells with microneedles.
Weareintegratinginterdisciplinaryapproachestoseparatethe
effectsofmechanicalstressandmolecularpatternsonactin-mediated
transportdirectedbytheplantimmunesystem. Wehavefoundvesicle
exchangeatnascentimmunesitestobedependentuponactinfilament
dynamics,andthatacomplexsub-divisionofimmunecargoesoccurs
attheplasmamembranefollowingactin-drivendistribution. Weare
currentlytestingthehypothesisthatthebiophysicsassociated with
locallyappliedpressureactscooperativelytofocusvesicledynamics
totheepicenterofpathogencontact.

PC9.4 RXLR-EFFECTOR AVR1 OF
PHYTOPHTHORA INFESTANS TARGETS
PLANT EXOCYST COMPLEX SUBUNIT
SEC5 TO SUPPRESS IMMUNITY

™ MONDAY 3 JULY, 2017 ©® 15:25

@ ELYSA OVERDIJK (WAGENINGEN UNIVERSITY, NETHERLANDS),
YU DU (WAGENINGEN UNIVERSITY, NETHERLANDS), JOEP
SMITS (WAGENINGEN UNIVERSITY, NETHERLANDS), KLAAS
BOUWMEESTER (WAGENINGEN UNIVERSITY, NETHERLANDS),
TIJS KETELAAR (WAGENINGEN UNIVERSITY, NETHERLANDS),
FRANCINE GOVERS (WAGENINGEN UNIVERSITY, NETHERLANDS)

@ ELYSA.OVERDIJK@WUR.NL

Previously,wehaveshownthatRXLR-effector AVR1ofthelate
blightpathogen Phytophthorainfestanstargetsexocystsubunit
Sec5inthehostplantpotato, therebysuppressingplantdefense. The
exocystisaproteincomplexinvolvedinexocytosisbymediating
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initialvesicletetheringtotheplasmamembrane. Exocytosisisoneof
severalcellularprocessesplayinganessentialroleinplantdefense.
Tomechanisticallystudytheeffectof AVR1ontheexocystcomplex
dynamics onasubcellularlevel, we use the model moss species
Physcomitrella patens. We showed that different Phytophthora
speciesareabletoinitiateadefenseresponseinthismossandthat
thissystemisideal forhigh-resolutionlive-cellimagingof defense
processessuchasactincytoskeletondynamicsandexocytosis.
Furthermore, weshowedthatseveralmossexocystsubunitslocalize
atthe site of attack by Phytophthora capsici. Besides binding to
potatoSec5,weshowedwithyeast-two-hybridassaysthat AVR1
isalsobindingtoSec5homologsof P. patens. Ectopic expression of
AVRI1inP. patenscausesagrowthphenotypeandwearecurrently
studyingtheeffectof AVR1onthesubcellularlocalizationofSec5
andotherexocystsubunitsofP. patensbyfluorescencemicroscopy.
Together, thisstudygivesmoreinsightinhowpathogeneffectors
modulateplantcellularprocesses.

PC9.5 THE IMPACT OF ENVIRONMENT
ON PLANT DEFENCE

™ MONDAY 3 JULY, 2017 ©® 16:10

& KATHERINE DENBY (UNIVERSITY OF YORK, UNITED KINGDOM),
PRESTA CONSORTIUM (UNIVERSITY OF WARWICK, UNITED
KINGDOM), EMILY BREEZE (UNIVERSITY OF WARWICK,
UNITED KINGDOM), KRZYSZTOF POLANSKI (UNIVERSITY OF
WARWICK, UNITED KINGDOM), CLAIRE STOKER (UNIVERSITY
OF WARWICK, UNITED KINGDOM), LAURA RODEN (UNIVERSITY
OF CAPE TOWN, SOUTH AFRICA), ROB INGLE (UNIVERSITY OF
CAPE TOWN, SOUTH AFRICA)

@ KATHERINE.DENBY@YORK.AC.UK

The outcome of plant-pathogen interaction is governed by the
genotypeofthepathogenandgenotypeoftheplantincombination
withenvironmental conditions. We willexploresome of the ways
inwhichenvironmentimpactsondiseasesusceptibilityinformed
by transcriptome studies. Plant immunity is a multi-layered
responseincludinglarge-scaletranscriptionalreprogramming.
Withinthe PRESTA project we generated high-resolution time
seriesexpressiondatafrom Arabidopsisleavesfollowinginfection
withbacterialandfungal pathogens, during senescenceandafter
droughtandhighlighttreatment. Thesedatasetshaveenabled
ustoidentifyoverlappingresponsestotheseconditionsonamore
nuancedlevelthansingletimepointexpressiondataandpointto
decisionsthatmustbe madeby plantsinfine-tuningresponses
topathogeninfection. Analysisofthetimeseriestranscriptome
data after fungal infection led to investigation of the effect of
time of day of inoculation on subsequent infection outcome.
Wedemonstrated thatthe circadian clockimpacts on the plant
defenceresponseandultimatelythesusceptibility of thehostto
infection. Wehaveidentifiedamechanism(JAZ6)drivingthisdaily
rhythmicvariationinimmunityandarecurrentlyinvestigatingthe
regulatorycontrolpointsatwhichJAZ6acts.Smallchangesinearly
transcriptionalresponsesappeartodrivesignificantdifferences
inlesiondevelopmentoveramuchlongertimeframehighlighting
theimportanceofenvironmentinassessingdiseasesusceptibility.
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PC9.6 LIFE CELL IMAGING OF THE
CYTOSKELETON IN PHYTOPHTHORA
REVEALS NOVEL ACTIN AND TUBULIN
CONFIGURATIONS

™ MONDAY 3 JULY, 2017 ©® 16:55

@ TIJS KETELAAR (WAGENINGEN UNIVERSITY, THE
NETHERLANDS), KIKI KOTS (WAGENINGEN UNIVERSITY, THE
NETHERLANDS), HAROLD MEIJER (WAGENINGEN UNIVERSITY,
THE NETHERLANDS), FRANCINE GOVERS (WAGENINGEN
UNIVERSITY, THE NETHERLANDS)

@ TIJS.KETELAAR@WUR.NL

Thecytoskeletonisessential forproperfunctioningofeukaryotic
cells. Westudythecytoskeletonin Phytophthoraspecies,oomycete
plant pathogens that cause devastating crop losses. Oomycete
diseasesaredifficulttocontrolandthereisanurgentneedtofind
novel oomycete specific drug targets. We used Phytophthora
infestansexpressingLifeact-eGFPforlivecellimagingoftheactin
cytoskeletonduringdevelopmenttoidentify oomycetespecific
actinconfigurations. Firstly, weidentifiedactinplaquesasunique
oomycete structures. Secondly, we studied cyst germination
andappressoriumformationand wefoundactinconfigurations
to be associated with plug deposition in germ tubes and with
appressorium formation. These actin configurations strongly
suggestarolefortheactincytoskeletoninplugformationandplant
cellpenetration. Toinvestigatehowmicrotubuleorganizationand
dynamicsrelateto Phytophthorafunctioningwehave generated
Phytophthorapalmivoratransformantsexpressing GFP-a-tubulin.
Thesetransformantsallowlivecellimagingofthemicrotubule
cytoskeletoninoomycetesforthefirsttime. Althoughactinand
tubulinareconservedproteins,manystructuralandregulatory
proteinsinteractingwiththecytoskeletonarenot. Theoomycete
specificcytoskeletal organizationsthatweobservedarepotential
targetsforoomycetespecificdrugs.

PC9.7 HOW MEMBRANE TRAFFICKING
REGULATES IMMUNITY

™ TUESDAY 4 JULY, 2017 ©® 10:30

@ SILKE ROBATZEK (THE SAINSBURY LABORATORY, UNITED
KINGDOM), SARA BEN KHALED (THE SAINSBURY LABORATORY,
UNITED KINGDOM), GILDAS BOURDAIS (THE SAINSBURY
LABORATORY, UNITED KINGDOM), MICHAELA KOPISCHKE (THE
SAINSBURY LABORATORY, UNITED KINGDOM), LYDIA RICKETT
(THE SAINSBURY LABORATORY, UNITED KINGDOM), MARY
TETLOW (THE SAINSBURY LABORATORY, UNITED KINGDOM)

@ ROBATZEKeTSL.AC.UK

Ourmainresearchfocus hasbeenhow cells defend themselves
against infection of their extracellular space by microbial
pathogens. Conserved microbial patterns activate cell surface
receptors that are essential for host immunity, and induce
their internalization. Over the years we have characterized
immune receptor-mediated endocytosis, a process conserved
acrossdifferentreceptor family members. Yet, the significance
of receptor-mediated endocytosis in the regulation of immune
signalling remained controversial. We recently have revealed
thatendocytosisofcellsurfaceimmunereceptorsisamechanism
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for sustaining cellular responsiveness to microbial patterns,
as it exists in natural encounters of plants with their biotic
environment, to confer long-term anti-bacterial immunity.
Thisworkissupportedbythe Gatsby Charitable Foundationand
agrantbytheEuropeanResearch Council (ERC).

PC9.8 WHAT ‘R’ YOU DOING HERE?
INVESTIGATING THE ROLE OF
S-ACYLATION IN PLANT DISEASE
RESISTANCE PROTEIN SIGNALLING

™ TUESDAY 4 JULY, 2017 ® 11:10

& DIONNE TURNBULL (UNIVERSITY OF DUNDEE, UNITED
KINGDOM), PAUL RJ BIRCH (UNIVERSITY OF DUNDEE,
UNITED KINGDOM), PIERS A HEMSLEY (UNIVERSITY OF
DUNDEE, UNITED KINGDOM)

@ D.W.TURNBULL@DUNDEE.AC.UK

Plantsareconstantly surroundedbypotential pestsandpathogens,
threatening the health of the plant and the security of our food
production. Unabletomovetoescapechallenge, plantsmustdefend
themselvesinsitu,andpossessacomplex, multi-layeredinnate
immunesystem. A crucialaspectoftheplantsimmuneresponse
istherecognitionofspecificpestandpathogen ‘effectorproteins’-
secretedmoleculesthatmanipulateplantprocessestopromotethe
pestorpathogenslifestyle,increasingdisease potential. Effector
recognitionisfacilitatedbyplantresistance (R)proteins,largely
belongingtothenucleotide-bindingleucine-richrepeat(NB-LRR)
family,andanalogoustoimmunereceptorsfoundinanimalsystems.
Themodularstructure,andinteractionbetweendomains,enables
effectorrecognitionandsubsequentactivationoftheseR-proteins,
but the mechanisms of activation and downstream immune
signallingremainpoorlyunderstood.Recent work onagroup of
R-proteins from potato, required for resistance to the notorious
potatolateblightpathogen Phytophthorainfestans,hasrevealedthat
severaloftheseundergoS-acylation-areversiblefattyacidbased
post-translationalmodification.S-acylationisparticularlyknown
foritsroleinmembraneanchoringandlocalisationbut,duetoits
reversibility,isalsolinkedtoregulatingaspectsof proteinfunction
suchasactivation, trafficking,andprotein-proteininteraction.
Ongoing investigation has shown that S-acylation occurs at
multiplesites,inmultipledomains, withinRproteins, suggestinga
complex role for this dynamic post-translational modification
in plant R-protein function. Our latest data on the functional
consequences of R-protein S-acylation during plant defence
responseswillbepresented.
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PC9.9 MECHANISMS THAT CONTROL
CHITIN-TRIGGERED CHANGES TO
CELL-TO-CELL CONNECTIVITY

VIA PLASMODESMATA

™ TUESDAY 4 JULY, 2017 ©® 11:25

@& CECILIA CHEVAL (JOHN INNES CENTRE, UNITED KINGDOM),
XIAO KUN LIU (JOHN INNES CENTRE, UNITED KINGDOM),
CHRISTINE FAULKNER (JOHN INNES CENTRE, UNITED KINGDOM)

@ CECILIA.CHEVAL@JIC.AC.UK

Recognition of chitin from fungal pathogens by pattern
recognition receptors triggers a range of immune responses in
plants. Among these responses is the regulation of symplastic
continuity and molecular flux between cells. Recent studies
have demonstrated that a plasmodesmata (PD)-located, GPI
anchored receptor protein LYM2 perceives chitin and triggers
PD closure in Arabidopsis. This contributes to resistance to
a fungal pathogen. Significantly, LYM2 signalling occurs
independently of other chitin-activated response pathways.
LysM receptor proteins form complexes with LysM receptor
kinases. We have identified two LysM receptor kinases that
interact with and are necessary for chitin-triggered PD closure.
Chitin-triggered signalling is known to activate the NADPH
oxidase RBOHD and our data indicates that similar to non-PD
chitinsignalling, RBOHDisrequiredforsignaltransmissionand
PDclosure. However, chitin-triggered PDsignallingistransmitted
viaaspecificmechanismofRBOHDactivation. Ultimately, chitin
perceptiontriggerscallosedepositionatPD,andthisiscorrelated
with PD closure. This data enables a context to dissect the
hierarchyofmoleculareventsthatultimatelyinduce PD closure.
PDclosureisanewlyidentifiedplantdefenceresponseandraises
questionsrelatingtohow cellscommunicateduringpathogenattack.
Thedata/toolsgeneratedinthisprojectwillenableustounderstand
howcellssymplasticallyco-ordinatetheirdefenceresponses.

PC9.10 INVESTIGATING
APPRESSORIUM-MEDIATED PLANT
INFECTION BY THE RICE BLAST FUNGUS
MAGNAPORTHE ORYZAE

™ TUESDAY 4 JULY, 2017 ©® 11:40

& MIRIAM OSES-RUIZ (UNIVERSITY OF EXETER, UNITED
KINGDOM), WASIN SAKULKOO (UNIVERSITY OF EXETER,
UNITED KINGDOM), GEORGE R LITTLEJOHN (PLYMOUTH
UNIVERSITY, UNITED KINGDOM), MAGDALENA MARTIN-
URDIROZ (UNIVERSITY OF EXETER, UNITED KINGDOM),
NICHOLAS J TALBOT (UNIVERSITY OF EXETER,

UNITED KINGDOM)

@ MO256@EXETER.AC.UK

To cause rice blast disease, the fungal pathogenMagnaporthe
oryzaedevelops a specialised infection structure called an
appressorium. The appressorium is a dome-shaped cell that
accumulates enormous internal turgor that is translated into
mechanical force by reorientation of septin-dependent F-actin
cytoskeletonatthebaseoftheinfectioncell. Septin-dependent
polaritydeterminantsreorganizeatthebase oftheappressoriumto
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producearigidandnarrowpenetrationpegthatrupturesthetough,
waxyleafcuticletoallowcolonizationoftheplanttissue. Here, we
showthatappressoriummediated plantinfectionby M. oryzaeis
tightlylinkedwithcellcycle controlandmorespecifically,requires
twoindependentS-phasecellcyclecheckpoints. Thefirstcheckpoint
occursduringinitialformationofappressoriaonthericeleafsurface
and acts through the DNA damage response (DDR) pathway,
involvingthe Cdslkinase.Bycontrast,appressoriumrepolarization
involvesanovel, DDR-independent S-phasecheckpoint, triggered
byappressoriumturgorgenerationandmelanisation. Thissecond
S-phasecheckpointregulatesseptin-dependent, NADPH oxidase-
regulated F-actin dynamics to organise the appressorium pore
andfacilitateentryofthefungusintoaplant cell. Weshowthata
minimumturgorthresholdintheappressorium, whichdependson
melaninproduction,isnecessarytotriggerthisunusual S-phasecell
cyclecheckpointandisnecessaryfortheappressoriumtofunction.

PC9.11 ELUCIDATING MECHANISMS
OF PLANT AND NECROTROPHIC
FUNGAL INTERACTIONS

™ TUESDAY 4 JULY, 2017 POSTER SESSION

& ELSPETH RANSOM (UNIVERSITY OF WARWICK, UNITED
KINGDOM), ADAM TALBOT (UNIVERSITY OF YORK, UNITED
KINGDOM), SASCHA OTT (UNIVERSITY OF WARWICK, UNITED
KINGDOM), JOHN CLARKSON (UNIVERSITY OF WARWICK,
UNITED KINGDOM), KATHERINE DENBY (UNIVERSITY OF YORK,
UNITED KINGDOM)

@ E.M.RANSOM@WARWICK.AC.UK

Necrotrophic fungal pathogens cause devastating damage
to crops globally, with lettuce (Lactuca sativa) losses up to
50% pre-harvest reported as a result of infection. Currently
fungicide control methods are expensive and unsustainable,
stressing the need for alternative management strategies. The
development of new lettuce varieties with fungal resistance
has the potential to save growers £7million per annum.
Analysis of novel dual RNAseq timecourse data, generated
fromlettuceleavesinoculatedwith Sclerotinia sclerotiorum,has
captured the pattern of host and pathogen genes differentially
expressedover48hourspostinfection. Functionalanalysisofthe
timeserieshasshownthechronologyoflettuce geneexpression
changes, including initial fungal perception, the activation of
pathogenesisrelatedgenesandtranscriptionalsignalling. Using
geneswithknownArabidopsisthalianaorthologs,coreconserved
defenceresponsestonectrophinfectioninLettuceand Arabidopsis
canbeobserved.Furthermore,S. sclerotiorumpathogenesisgenes
includingthoseinvolvedintheoxalicacidpathway, carbohydrate
active enzymes and effector candidates were identified.
Duringthedefenceresponselargescaleregulatoryreprogramming
occursbeforevisiblesymptoms. Networkmodelling of differentially
expressedtranscriptionfactorshasidentifiedkeylettuceregulatory
hubgenes,whichareup-regulatedinresponsetoS.sclerotiorum.
ToelucidatetheimpactofthesekeyhubgenesuponS. sclerotiorum
resistanceweareusing CRISPR-Cas9knockouts, generatedthrough
the regeneration of transformed lettuce protoplasts, and over-
expressionmutants. Examiningtheseresultsalongside disease
resistance QTL data, will establish whether network analysis
can be used to enhance the identification of candidate genes
underlyingresistanceforbreedingprograms.
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PC10 GENERAL CELL
AND PLANT BIOLOGY

ORGANISED BY: KATHERINE DENBY (PLANT SECTION CHAIR, SEB)

AND JOHN LOVE (CELL SECTION CHAIR, SEB)

PC10.1 LINKS BETWEEN SUB-CELLULAR
BODIES, RNA BIOLOGY AND HUMAN
DISEASE

™ TUESDAY 4 JULY, 2017 ® 10:30

PC10.2 DYNAMICS OF PROTEIN
PHOSPHORYLATION DURING
FILAMENTATION IN CANDIDA ALBICANS

™ TUESDAY 4 JULY, 2017 ® 11:10

@ JUDITH E SLEEMAN (UNIVERSITY OF ST ANDREWS,
UNITED KINGDOM)

@ JES14@ST-ANDREWS.AC.UK

Thenucleusofthemammaliancell containsnumerousdistinct
structures, all formed without the use of membranes. Rolesin
various stages of the regulation of gene expression have been
proposedforseveral of thesestructuresincludingthe Cajalbody,
whichisimplicatedinsplicing snRNP biogenesis. Many of the
characteristicproteinsfoundinsub-nuclearstructuresare multi-
functional RNA binding proteins (RBPs) and also accumulate
incytoplasmicstructures. The SMN proteinisakeyexample of
this, withproposedrolesinsplicingsnRNPassembly, pre-mRNA
splicingandmRNA traffickinginthecytoplasmamongothers.
The inherited neurodegenerative condition, Spinal Muscular
Atrophy (SMA), results from low levels of expression of SMN.
Inthenucleus,SMNaccumulatesingems(Geminiof Cajalbodies),
whichareseparablefromtheirtwinstructure, Cajalbodies, only
undercertainconditionsandinsomecelltypes.Inthecytoplasm,
SMN accumulatesinhighly mobilestructuresassociated with
microtubulesandimplicatedinmRNA trafficking.Itisincreasingly
clearthatthecellularpathologies ofanumberofhumandiseases
including Amyotrophic Lateral Sclerosis (ALS) and Myotonic
Dystrophy Typel (DM1)aswellasSMA,involvedefectsinmulti-
functional RBPsandthesub-cellularstructuresinwhichthey
accumulate. A fuller understanding of these structures, their
functionsandtherelationshipbetweennuclearandcytoplasmic
activities of multi-functional RBPshasthepotentialtoshedlight
onthesediseases.

@ PRIYANKA GHORAI (NATIONAL INSTITUTE OF PLANT GENOME
RESEARCH, INDIA), ALKA NARULA (JAMIA HAMDARD, INDIA),
ASIS DATTA (NATIONAL INSTITUTE OF PLANT GENOME
RESEARCH, INDIA)

© ME.PRIYANKA2800@GMAIL.COM

Phosphoregulation of proteins through phosphorylation
anddephosphorylation events has gained importance in
understandingtheregulationofpathogenicity. Amongseveral
pathogens, Candida albicans isboth a commensal and an
opportunistic human pathogen, and its reversibletransition
between yeast (avirulent) and hyphal (virulent) form is
regulatedbyseveralfactorsandpathways.Inviewofdelineating
the role ofphosphoproteins in regulating the morphological
transition, global analysisof phosphoproteome after hyphal
induction with elevated temperature, serumand N-acetyl-D-
glucosamine (GlcNAc) treatments was performed. A total of
60, 20 and 52 phosphoproteins were identified to be unique to
temperature,serumand GlcNActreated conditions,respectively,
andthedistribution ofunique phosphorylationsitessortedbythe
modifiedaminoacidsshowedhigherphosphorylationinserine
residues, followedbythreonineandtyrosine. Further, 2-DE gel of
phosphoproteinstreated withdifferentfactorsshowedthepresence
of large number of protein spots, from which candidatespots
are identified for peptide isolation and characterization.
Theinteractionnetwork-based functionalannotation ofprotein
kinases and phosphoproteins of C. albicans demonstrated
the interaction of kinases with phosphoproteins during
filamentous growth, indicating the activation of kinase
cascadesduring hyphal morphogenesis. Altogether, these
findings will assist further functional characterization
of candidate proteins to gain an in-depthunderstanding
on hyphal morphogenesis and fungal pathogenicity.
Keywords: Candida albicans, Hypha development,
phosphoproteome, IMAC,LC-MS/MS, proteinkinase.
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PC10.4 VACUOLAR HYDROGEN
ATPase PLAYS AN ESSENTIAL
ROLE IN BIOMINERAL CELL WALL
SYNTHESIS OF MARINE DIATOMS
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@ MAX ROBERTS (UNIVERSITY OF SURREY, UNITED KINGDOM),
MICHAEL R RUGGIERI (TEMPLE UNIVERSITY, UNITED STATES),
CHANGHAO WU (UNIVERSITY OF SURREY, UNITED KINGDOM)

@ MAX.ROBERTS.90@GMAIL.COM

Thebladderurotheliumisanewlyrecognizedsensorystructure
thatplaysakeyroleindetectingbladderfullness.Centraltothisrole
isthereleaseof ATP,howeverthereceptor-mediatedmodulation
andmechanismsunderlyingthisreleasearepoorlyunderstood.
RecentevidencesuggestsTRPV4channelsintheurotheliummay
serveaskeysensorymoleculesinresponsetobladder stretch.
Weinvestigatedtheroleof TRPV4inurothelial ATPreleaseand
theunderlyingcellsignallingpathwaysmediatingtheprocess.
Bladder tissues were obtained from young (2-5 months)
guinea-pigs (GP)(male Dunkin-Hartley, schedule-1). TRPV4
expressionwasassessedbywesternblottingandfunctionalorgan
bathtechniqueusedtoevaluatemechanismsof TRPV4-mediated
ATPrelease. Intracellular Ca?* wasmeasuredinisolatedurothelial
cellswithfura-2. TRPV4expressionwasdetectedinbothmucosal
andsmoothmusclelysates, withsignificantlyhigherlevelsin
mucosa. Specific TRPV4inhibitionrevealedthisreceptortobe
responsibleforasignificantproportion of stretch-inducedmucosal
ATPrelease. TRPV4activator GSK1016790A (GSK, 1uM) triggered
significant increase in ATP release in mucosal preparations.
Variousinhibitorsrevealedthis ATPwasreleased viaconductive
pathways, withlittle contribution from vesicularrelease and
relieduponextracellularCa? andproteintyrosinekinaseactivity.
Thesefindingsdemonstratetheimportanceof TRPV4inthe
physiological release of ATP from the urothelium, where the
identifiedunderlyingmechanismsprovideabetterunderstanding
ofthecellularsignallinginvolved.

& DANIEL P YEE (SCRIPPS INSTITUTION OF OCEANOGRAPHY,
UNITED STATES), MARTIN TRESGUERRES (SCRIPPS
INSTITUTION OF OCEANOGRAPHY, UNITED STATES), MARK
HILDEBRAND (SCRIPPS INSTITUTION OF OCEANOGRAPHY,
UNITED STATES)

©@ DANIEL.P.YEE@GMAIL.COM

Diatomsarehighlyproductiveunicellularphytoplanktonthat
synthesizesilicacellwalls, called frustrules, throughaprocess
knownassilicification. Silicification occursinacompartment
calledthesilicondepositionvesicle (SDV),andiscoordinated by
proteinsfacilitatingbiomineralizationofsilicaatthenanoscale.
Here we investigated the role of vacuolar hydrogen ATPase
(VHA), awell conserved multi-subunit proton pump common
to eukaryotes, in the biosynthesis of frustules in the marine
diatom Thalassiosirapseudoanana.Intracellularlocalization
of VHAwasanalyzedbyexpressingeGFP fusionproteins, which
revealed VHA localized to the SDV during the G2+M phase of
the cell cycle. This observation was supported by peak RNA
expression of multiple VHA subunitsduringthisphaseofthecell
cycle,however, Westernblotanalysisof VHA-subunitBrevealed
avariableexpressionpatternthatwasuncoupledfromtranscript
levels.Exposureof T. pseudonanatohighlevelsof the VHA specific
inhibitor,concanamycin A,resultedincessation of silicification
and cell division. Additionally, VHA inhibition affected the
targeting and activity of a Silicalemma Associated Protein,
SAP3,whichaidesincoordinatingthedetailedarchitecture of
thefrustrule.Finally,scanningelectronmicroscopyrevealedthat
partialinhibitionof VHAled tomorphologicalchangesinfrustrule
architecture. Thesechangeswerelikelyduetodisruptionof pH
withintheSDV, affectingthenormalactivityof SAP3andother
silificationproteins. Ourresultsimplicate VHA asakeyregulator
ofthebiochemicalenvironmentforbiomineralcellwallsynthesis
insidethe SDV ofdiatoms.




ANNUAL MEETING GOTHENBURG 2017

PC10.5 CELL WALL PECTIN CROSS-
LINKING IMPLICATED IN PROTECTING
AGAINST FREEZING STRESS

™ TUESDAY 4 JULY, 2017 ® 11:55

@& PAIGE E PANTER (UNIVERSITY OF DURHAM, UNITED KINGDOM),
IAN CUMMINS (UNIVERSITY OF DURHAM, UNITED KINGDOM),
DAYAN SANHUEZA (UNIVERSITY OF EDINBURGH, UNITED
KINGDOM), STEPHEN C FRY (UNIVERSITY OF EDINBURGH,
UNITED KINGDOM), MARC R KNIGHT (UNIVERSITY OF DURHAM,
UNITED KINGDOM), HEATHER KNIGHT (UNIVERSITY OF
DURHAM, UNITED KINGDOM)

@ P.E.PANTER@DURHAM.AC.UK

Plantspeciesvaryenormouslyintheirabilitytotoleratefreezing
temperatures. Mosttemperateplantsareabletoincreasetheir
tolerancethroughaprocessknownascoldacclimation, whereby
low, non-freezingtemperaturesinducechangeswithintheplant
thatallowittosurviveinasub-zeroenvironment. Theplantcell
wallhasbeenimplicatedasatargetofthesechangessuggestinga
roleforthewallinprotectingtheplantagainstfreezing,although
as yet, no clear functional relationship has been established.
Hereweshowthatamutantthathasaltered cellwallmorphology
alsodisplaysanincreasedsensitivitytosub-zerotemperatures,
indicatingaroleforthecellwallinprotectingagainstfreezing
stress. We demonstrate that the sensitive-to-freezing-8 (sfr8)
mutant has decreased activity of the enzyme that catalyses
L-fucosesynthesis,resultinginreduced fucosylation of the cell
wallpectinRhamnogalacturonan-II(RG-II). Thisprevents RG-II
pectinmonomersfromdimerising viaborateestercross-links.
Supplementing sfr8mutantswithboricacidrestoresRG-IIcross-
linkingandreversesfreezing sensitivity, suggestingthat RG-
IIdimerisationimpactsonfreezingtolerance. Weare currently
investigatingtheeffectof coldacclimation onRG-IIsynthesis
anddimerisation, toassesswhethercold-responsivechangesin
eitherofthesemightcontributetoincreasedfreezingtolerance of
theacclimated plant. Analterationtoplant-waterrelationsthat
occurswithdecreased RG-IIdimerisationcouldbeonereasonfor
this:excisedleavesofsfr8plantslosewatermorerapidly thanwild-
typecounterparts. Thepossibleimplicationsthismayhave for
freezingtolerancewillbediscussed.
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PC10.6 REGULATION OF GROWTH,
ION HOMEOSTASIS, PHOTOSYNTHESIS
AND MITIGATION OF SALT-INDUCED
OXIDATIVE STRESS IN MANGROVE
SPECIES, KANDELIA OBOVATA:
INSIGHT INTO THE ROLE OF

NITRIC OXIDE
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& MIRZA HASANUZZAMAN (CENTER OF MOLECULAR BIOSCIENCE
UNIVERSITY OF THE RYUKYUS, JAPAN), MASASHI INAFUKU
(CENTER OF MOLECULAR BIOSCIENCE UNIVERSITY OF THE
RYUKYUS, JAPAN), HIROSUKE OKU (CENTER OF MOLECULAR
BIOSCIENCE UNIVERSITY OF THE RYUKYUS, JAPAN)

@ MHZSAUAG@YAHO0O.COM

Weinvestigated therole of nitric oxide (NO) inregulating ion
accumulation,improving growthandphotosyntheticparameters
andinreductionofoxidativestressin Kandeliaobovataseedlings
grownunder 1.5 and 3.0% NaCl solution for further 2 months.
To observe therole of NO, 100 uM sodium nitroprusside (SNP)
wasusedas NO donor, while same dose of Hemoglobin (Hb) and
N-nitro-L-arginine methyl ester hydrochloride (L-NAME)
were used as NO scavenger and NO synthase (NOS) inhibitor,
respectively. Theresultsshowedthat3.0%saltdecreasedroot
length and shoot length. Both salt concentrations markedly
increasedtheNa* contentbutdecreased theK* and thereforethe
ratioof K*/Na* decreased. The contentof Ca?* and Mg* decreased
onlyat3.0%salinity. Low (1.5% NaCl) salinitydidnotshowany
negativeeffectonphotosyntheticparameters,ratheritimproved
someparameters. Highersalinity (3.0%) decreased chlorophyll
content (SPAD value), net photosynthetic rate (P, ), stomatal
conductance (g, ), internal CO, concentration (C; ), the actual
quantumefficiency of PSII(®PSIT)andelectronictransportratio
(ETR)also.Saltstressalsodecreasedtranspirationand wateruse
efficiencyandincreasedacouple of oxidative stressmarkersi.e.
lipid peroxidationand H, O, content whereresults were prominent
onlyat3.0% NaCl.Exogenous NOhadlittleeffectinimproving
suchphotosyntheticparametersanddecreasingoxidativestress.
However, specificscavengerand NOSinhibitor clearlyreversed
theseeffectsthatindicatedthatendogenousNOhasanobvious
roleinenhancingphotosynthesisandmaintainingantioxidant
defenseinmangroves.




ANNUAL MEETING GOTHENBURG 2017

.
PC10.15 WE SEED WEED SEEDS

™ WEDNESDAY 5 JULY, 2017 ©® 09:00
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Theabilitytocontrolseed germinationallowsformanagement
of when seedlings will emerge and therefore regulates when
all subsequent development will take place. Seed dormancy
preventsgerminationunderwhatwouldotherwisebefavourable
conditions. Thelevelofdormancythataseedhasisdeterminedby
bothgeneticandenvironmentalfactors. Research onthemodel
plant Arabidopsisthalianahasprovided agoodunderstanding
regardinghowseeddormancyisestablishedand whatisrequired
tobreakit. Although Arabidopsisiswidespreadinnature,itisof
lowagriculturalrelevanceeitherasacroporasanarableweed.
Alopecurusmyosuroides (blackgrass)isanannual grass-weedthat
causesconsiderableproblemsforarable farmersin Western Europe,
includingsignificantreductionof cropyield. Novelmethodsare
required to control blackgrass becauseit has 1) a germination
window overlappingwinter crop sowing, 2) widespread multiple-
herbicide resistance, and 3) seeds that are shed before winter
cropsareharvested. Thisprojectaimstodirectlyalterblackgrass
dormancyusingthecurrentknowledgeabouttheestablishment
and maintenance of dormancy in Arabidopsis. In addition
to establishing protocols for transient and stable blackgrass
transformation, blackgrass-specific methods for analysis of
hormones, gene expression,and variousseedphysiologytraits
willbedevelopedinthisproject.Byunderstandinghowtoregulate
blackgrassseeddormancyinthelab, wecanworktowardaltering
itinseedsthataresetinthefield.
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PC10.16 GROWTH AND CARBON
PARTITIONING IN A LEAF OIL CROP
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& MADELINE MITCHELL (CSIRO, AUSTRALIA), JENIFER
PRITCHARD (CSIRO, AUSTRALIA), SURINDER SINGH (CSIRO,
AUSTRALIA), JAMES PETRIE (CSIRO, AUSTRALIA), THOMAS
VANHERCKE (CSIRO, AUSTRALIA), JEAN-PHILIPPE RAL
(CSIRO, AUSTRALIA)

©@ MADELINE.MITCHELL@CSIRO.AU

Demand for plant oil is increasing due to population growth,
changing diets and increasing non-food applications.
Accumulation of oil in vegetative rather than seed tissues
has the potential for high yields and the production of novel
crops for food, feed and the chemical industry. Previously, we
generatedtransgenictobaccolinesthataccumulateupto 35 % oil
(triacylglycerolor TAG) by dryweightinleaves with calculated
yieldsequivalenttothatofoil palm.Initialresultsidentifieda
smallbiomasspenaltyandgreatlyreducedleafstarchcontent
inhighleafoilplants. Theaimsofthisstudyareto: (1) quantify
germinationandearly growth; (2)characteriseindetailtheeffects
of TAGaccumulationonleafcarbonandnitrogenpartitioning;
(3)investigate whether TAGbreakdown can fuel metabolism.
Althoughgerminationandrelative growthratewereequivalentto
wild-typeinthehighleafoil plants,the plantsweremuchsmaller
duringearly growth.Changestoplantdevelopmentnarrowed
the gap between wild-type and high leaf oil plant biomass by
flowering. TAG accumulation strongly influenced carbon and
nitrogenpartitioningandwasalsodependentonplantandleaf
developmentalstage. Noevidenceofsynthesisanddegradation
ofoilduringdark/lightcycleswasfound. Futureexperiments will
testtheinfluenceofaltered carbonreservesontheability of high
leafoilplantstowithstandabioticstress. Understandinggrowth,
developmentand TAGaccumulationinhighleafoil plantswill
enablemaximaloilproductionandhelptransferthistechnology
tootherspecies.
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PC10.18 GENETICS OF ACHENE YIELD
AND DROUGHT STRESS TOLERANCE
RELATED TRAITS IN SUNFLOWER
(HELIANTHUS ANNUUSL.)
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@ THIRULOGACHANDAR VENKATASUBBU (LEIBNIZ INSTITUTE
OF PLANT GENETICS AND CROP PLANT RESEARCH, GERMANY),
GEETHA GOVIND (LEIBNIZ INSTITUTE OF PLANT GENETICS
AND CROP PLANT RESEARCH, GERMANY), TWAN RUTTEN
(LEIBNIZ INSTITUTE OF PLANT GENETICS AND CROP PLANT
RESEARCH, GERMANY), GOETZ HENSEL (LEIBNIZ INSTITUTE
OF PLANT GENETICS AND CROP PLANT RESEARCH, GERMANY),
JOCHEN KUMLEHN (LEIBNIZ INSTITUTE OF PLANT GENETICS
AND CROP PLANT RESEARCH, GERMANY), LENNART ESCHEN-
LIPPOLD (LEIBNIZ INSTITUTE OF PLANT BIOCHEMISTRY,
GERMANY), NESE SREENIVASULU (INTERNATIONAL RICE
RESEARCH INSTITUTE, PHILIPPINES), MARKUS KUHLMANN
(LEIBNIZ INSTITUTE OF PLANT GENETICS AND CROP PLANT
RESEARCH, GERMANY)

@ VENKATASUBBU@IPK-GATERSLEBEN.DE

Spikearchitectureisoneofthemajordomesticationtraitsinbarley
(Hordeumvulgaressp. vulgare),whichalsoinfluences grainyield.
Barleyhastwoprincipalspiketypes:two-rowedformsandsix-
rowedformsgovernedbyasinglegene, Six-rowed Spike 1 (Vrsl,
syn.HvHox1)whichbelongstohomeodomainleucinezipperclass
Iproteinfamily.[twasproposedthatthe HvHox1isonlyexpressed
inlateralspikeletmeristemsandactasanegativeregulatorofits
development. It was also shown that the geneistheresultant
ofarecentgeneduplicationoccurredonlyintribe Triticeaeand
itsparalogousgeneisknownas HvHox2. Here, we show HvHox1
expressionincentralandlateral spikeletmeristemsbutwitha
differentdosagelevel. Wealsofoundthat HvHoxI and HvHox2have
similarspatio-temporalbutdifferentdosage-dependent expression
duringspikeletandleafdevelopment.Bothproteinshavesimilar
dimerizationand DNAbindingproperties, butexhibitdifferences
intheirtransactivationproperty. Expressionofthesegenesin
barleyleavesistheprimeevidence ofthewideleafandnarrow
leafphenotypesobservedinsix-andtwo-rowedbarleyplants,
respectively. Overexpressionof HvHox2under HvHox1 promoter
recovers (partially) thefertility oflateral spikeletsintransgenic
two-rowedbarley,indicatingthat HvHox2,isapositiveregulator
of spikeletdevelopment. Transcriptomeanalysisduringearlyleaf
developmentinsix-rowedandtwo-rowed showedthat HvHOX1
suppressescellproliferationinleafcells. Weexemplifythatdosage
of duplicatedand antifunctionalizedhomeoboxproteinsinfluences
leafandspikeletdevelopmentinbarley.

& HUMERA RAZZAQ (PLANT BREEDING AND GENETICS UNIVERSITY
OF AGRICULTURE FAISALABAD PAKISTAN, PAKISTAN),
M.HAMMAD NADEEM TAHIR (PBG UNIVERSITY OF AGRICULTURE
FAISALABAD, PAKISTAN), HAFEEZ AHAMD SADAQAT (PBG
UNIVERSITY OF AGRICULTURE FAISALABAD, PAKISTAN),
BUSHRA SADIA (CABB UNIVERSITY OF AGRICULTURE
FAISALABAD, PAKISTAN)

©@ HUMERARAZZAQ@GMAIL.COM

Sixty sunfloweraccessionswereevaluatedunder Polyethylene
glycol (PEG-6000) mediated drought stress. Selected tolerant
and sensitive accessions were crossed in Line " Tester fashion
and resultant F1 along with their parents were evaluated for
droughttoleranceinfieldand PEGmediateddroughtinlab.Data
wererecordedonmorphologicaland physiological parameters
toestimate geneticvariability, generalandspecificcombining
abilityeffects, heterosismanifestation, geneaction, correlation
andpathanalyses. Geneticvariationamongthe entriesunder
normalanddroughtstresstreatments,indicatedthatthisbreeding
material may be used for the development of drought tolerant
types.Combiningabilityanalysisexhibited variabledirection
andmagnitudeofgeneral combining (GCA) effectsamonglineand
testersand specificcombiningability effects (SCA)amongcrosses.
Thelines A-23,G-33and017583andtestersHA-133and 017577
werebest general combinersundernormal and drought stress
treatments.Resultsof SCAindicatedthatcrosses A-79 ' HA-342,
017592 'HA-133and A-79 'HA-124 werebest specificcombiners.
Thesecrosseshadalsomidparent,betterparentand commercial
heterosisforvarioustraitsundertreatments. Additive type of
geneactionwasobservedforgerminationpercentage,daysto50%
flowering,daysto50% maturity, stemdiameterandoil content
whileothertraitsshowingnon-additive geneaction. Association
oftraitsbasedoncorrelationandpathanalysessuggestedthatleaf
area,seedlingheightandheaddiametermightbeusedascriteriafor
selectionof sunflowerfordroughttoleranceandhighacheneyield.
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PC10.20 NITROGEN APPLICATION
REVERSES HEAT-INDUCED RICE
CHALKINESS: EVIDENCE FOR
ORGANELLE REARRANGEMENT DUE TO
THE RECOVERY OF PROTEIN SYNTHESIS
IN ENDOSPERM CELLS
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@ MAX.COWAN@MONASH.EDU

Sorghumbicoloristhe 5™ largestcereal cropintermsofglobaluse,
growninsemi-aridregionsforthegrainandasforageforlivestock.
Despitebeingrelativelydrought-tolerant,itisstillsusceptibleto
severestressatterminal growthstages,andthereiscommercial
interest to ensure the crop is resilient to more frequent and
severeinstancesofdroughtunderclimatechange.Inaddition,
concentrationofthe cyanogenicglucoside dhurrin, precursortothe
productionofhydrogencyanide,hasbeenobservedtoincreasein
S. bicolor under drought stress, up to levels potentially toxic
tocattle. Wildrelativesof manycrop generahavebeenusedto
improve crop toleranceto abiotic stress. Severalwild Sorghum
speciesoccurnativelyinaridregions, suggestinghighdrought
tolerance,anditisunknownwhethertheyarealsocyanogenic.
Nineteenspeciesofwild Sorghumwere grownunder controlled
conditions and the cyanide potential tested at different
developmental stages. All produced lower levels of dhurrin
compared to S. bicolor, with some species being completely
acyanogenic. Based oncyanogenicstatusand environmental
distribution, sevenspecieswereselectedtoinvestigatedrought
tolerance andits effects on dhurrin production comparedto S.
bicolor.Plantswere growninpotsunder well-watered (control)
and drought-stressed conditions (25-15% soil water content).
Plantsweremonitoredand weighedevery2"dayanddestructively
harvested 6 weekspost-germination. Biomass, transpirationrate,
photosyntheticparametersandcyanidepotential weremeasured
foreachspecies. Studiesof wildrelativesprovideanalternative
approachinidentifyingtraitsofagronomicinterest.

& YUTO HATAKEYAMA (NATIONAL AGRICULTURE AND FOOD
RESEARCH ORGANIZATION, JAPAN), YAYOI ONDA (EHIME
UNIVERSITY, JAPAN), HIROSHI NONAMI (EHIME UNIVERSITY,
JAPAN), TAIKEN NAKASHIMA (HOKKAIDO UNIVERSITY,
JAPAN), HIROSHI NAKANO (NATIONAL AGRICULTURE AND
FOOD RESEARCH ORGANIZATION, JAPAN), ROSA ERRA-
BALSELLS (UNIVERSITY OF BUENOS AIRES, ARGENTINA),
KENZO HIRAOKA (THE UNIVERSITY OF YAMANASHI, JAPAN),
HIROSHI WADA (NATIONAL AGRICULTURE AND FOOD RESEARCH
ORGANIZATION, JAPAN)

© HWADA@AFFRC.GO.JP

Hightemperatureduringgrainfillingincreasesricechalkiness,
althoughchalkinessispartiallyreversedbynitrogenapplication.
Airspacesformedinthe endospermcells causearandomlight
reflection to create chalk; however, what occurrs in the cells
remainsunclear. By combiningnewly developedpicopressure-
probe-electrospray-ionizationmassspectrometry (picoPPESI-
MS)withatransmission electron microscopy, our hypothesis
that heat preserves protein storage vacuoles (PSVs), and that
PSVsmightbereversedbynitrogensupply, resultinginnormal
development of protein body (PB-II) to partially reduce air
spaceswastested.Microscopicobservations showedthatPSVs
werepreservedamongamyloplastsheterogeneously developed
in size, indicating an inhibition of protein synthesis. When
nitrogenwassupplied priortotheheattreatment, development of
amyloplastsandPB-IIrecovered,resultinginaremarkabledecline
inairspaces, turningtotranslucent. Metabolite profilingwith
picoPPESI-MS characterised thedifference of cellularmetabolites
undereachtreatmentcondition. Heatincreased the content of
ascorbate, glutathione,andaminoacids, particularly cysteine.
Contrastingly, nitrogentreatmentunderheat conditions showed
muchlesscysteinecontentthanjustheat,butwithhighersugar
accumulation, suggestingthatcysteinewasconsumedtoform
disulphide bonds during osmotic adjustment to sustain PB-II
development evenunder heat conditions, consistent with the
microscopicobservations. Hence,itisconcludedthatnitrogen
application wouldreverse the inhibition of protein synthesis,
resultinginthenormalformation ofamyloplastsand PB-II. Our
findingsalsosuggestthatpreservationof PSVsamongamyloplasts
inadequatelyformedinthecellsaccountsforairspaceformation
tocausechalkiness.
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OF VETIVER GRASS [CHRYSOPOGON
ZIZANIOIDES(L.) ROBERTY]
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PHILIPPINES DILIMAN, PHILIPPINES)
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Vetiver grass [Chrysopogon zizanioides (L.) Roberty] leaves,
stems, and roots were investigated for their phytochemical
constituents, as well as antioxidant, toxic, and antimicrobial
activities.Phytochemical profilesshowedthattheleafhadthe
most diverse classes of secondary metabolites, while the root
hadthefewest. Quantificationoftotal phenolicsandflavonoids
confirmedtheresultsofthephytochemicalscreening. Results
oftheDPPHassayshowedthattheleafextractexhibited48.78%
free-radicalscavengingactivity (FRSA)relativetogallicacid
(control). This is the highest FRSA among the extracts from
thevegetativeparts,comparedto32.63%and21.11% FRSA of
stemandrootextracts,respectively. Moreover, thebrine shrimp
lethalityassaydeterminedthattheLCs, of therootextract(47.57
pg/mL)wasnotsignificantly differentfromtheLCs, of the positive
control,indicatinghightoxicityoftherootextract. Leafand stem
extractshadhigherLCs, values(470.68ug/mLand380.54ug/mL,
respectively). Thediscdiffusionassayshowedthattherootextract
exhibitedgrowthinhibitionagainstbothS. aureusandE. coli,with
greaterextentagainstS. aureus. Thestemextractexhibited growth
inhibitionagainstS. aureus.Inconclusion,allthe vegetativeparts
ofthePhilippinegrownvetiverdemonstrated variousbioactivities,
suchasantioxidantandantimicrobialactivities,includingtoxicity.
Furthermore,locally grownvetiver hasuniquephytochemical
profiles, compared to the profiles of the plant species grownin
othercountries. Thefindingsofthisstudypointtothepotential
of vetiverasapromisingsourceofbioactivemetaboliteswhichcan
bedevelopedintopharmaceuticalsanddrugs.
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PC10.22 A KEY ROLE FOR APOPLASTIC
H,0, IN NORWAY SPRUCE PHENOLIC
METABOLISM REVEALED BY TRANSCRIPT
AND METABOLITE PROFILING
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(DEPARTMENT OF BIOSCIENCES UNIVERSITY OF HELSINKI
AUSTRIAN INSTITUTE OF TECHNOLOGY GMBH, FINLAND),
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UNIVERSITY OF HELSINKI, FINLAND), TEEMU H TEERI
(DEPARTMENT OF AGRICULTURAL SCIENCES UNIVERSITY OF
HELSINKI, FINLAND), NATHANIEL R STREET (UMEA PLANT
SCIENCE CENTRE DEPARTMENT OF PLANT PHYSIOLOGY UMEA
UNIVERSITY, SWEDEN), WOUT BOERJAN (GHENT UNIV. DEPT OF
PLANT BIOTECHNOLOGY AND BIOINFORMATICSVIB CENTER FOR
PLANT SYSTEMS BIOLOGY, BELGIUM)

© ANNA.KARKONEN@LUKE.FI

Apoplastic events such as monolignol oxidation and lignin
polymerisation are difficult to study in intact trees. In an
extracellularlignin-formingcellsuspension culture of Norway
spruce (PiceaabiesL.Karst.)usedasamodel, H,O; isrequired for
ligninproductionasitsscavengingbypotassiumiodiderepresses
ligninformation. Thisobservationsuggeststhatinthiscell culture
peroxidasesactivatemonolignolsforligninpolymerisation.In
ordertoinvestigatetheeffectsof modulationofapoplasticH, O,
levelsonphenolicmetabolismandlignification,and toidentify
genesencodingisoenzymes (e.g.oxidative enzymes, transcription
factors) specific for lignin biosynthesis, we conducted large-
scalephenolic, metabolomicandtranscriptomicanalyses. Time
course analyses coupled to candidate substrate product pair
network propagationrevealeddifferentialaccumulation oflow-
molecular-weight phenoliccompounds,including (glycosylated)
oligolignols, (glycosylated) flavonoidsand proanthocyanidins,in
lignin-formingandH, 0;-scavengingcultures,and supported that
inadditiontocellwall, oxidative couplingof monolignols occurs
alsowithinthecytoplasm.Somedilignol glycoconjugateswith
reducedstructuresfoundinthemediumcanbeformedonlyby
intracellularenzymessuggestingthatsprucecellscantransport
glycosylateddilignolsintotheapoplast.Scavenging ofapoplastic
H,0;resultedinremodulationofthetranscriptome,leadingtoa
reducedcarbonfluxintotheshikimatepathwaypropagatingdown
tomonolignolbiosynthesis. Aggregated co-expressionnetwork
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analysisidentifiedcandidateenzymesandtranscriptionfactors
formonolignol oxidationandapoplasticH, O, productionaswellas
potentialH, O, receptors. Theresultsindicatethattheredoxstate
oftheapoplasthasaprofoundinfluenceoncellularmetabolism.

PC10.23 DEVELOPMENT OF THE
ON-SITE LIVE CELL METABOLOMICS
PERFORMABLE IN CONTROLLED
ENVIRONMENT

™ WEDNESDAY 5 JULY, 2017 ©® 11:30

& HIROSHI WADA (NATIONAL AGRICULTURE AND FOOD
RESEARCH ORGANIZATION, JAPAN), HIROSHI NONAMI
(EHIME UNIVERSITY, JAPAN), KATSUNORI TANAKA (TSUBUKU
CORPORATION LTD., JAPAN), TAIKEN NAKASHIMA (HOKKAIDO
UNIVERSITY, JAPAN), YUTO HATAKEYAMA (NATIONAL
AGRICULTURE AND FOOD RESEARCH ORGANIZATION, JAPAN),
HIROSHI NAKANO (NATIONAL AGRICULTURE AND FOOD
RESEARCH ORGANIZATION, JAPAN), YAYOI ONDA (EHIME
UNIVERSITY, JAPAN), KENZO HIRAOKA (THE UNIVERSITY
OF YAMANASHI, JAPAN), MAKOTO HAKATA (NATIONAL
AGRICULTURE AND FOOD RESEARCH ORGANIZATION, JAPAN),
SATOSHI MORITA (NATIONAL AGRICULTURE AND FOOD
RESEARCH ORGANIZATION, JAPAN)

©@ HWADA@AFFRC.GO.JP

In this work, a new cell metabolomics was designed to allow
on-site determination of cell-specific metabolite profiling in
plantsgrowingundercontrolledenvironment. Thesystemwas
composed of picopressure-probe-electrospray-ionizationmass
spectorometry (picoPPESI-MS) and two measurement rooms
individually attached to walk-in environmentally-controlled
growth chambers. The MS itself was placed on the carriage,
whichwasmovablebetweentworoomsalongtherailslaidonthe
laboratoryfloor,sothatthe MS couldeasilyaccesstoeachroom
tobe effectively used for the analysis. The combination of the
environmental controland picoPPESI-MSallowedustodirectly
perform on-site metabolites profiling real-time in the target
cellswithoutany pretreatmentsundereach setenvironmental
condition, togetherwiththedetermination of cellwaterrelations
parameters (e.g. cell turgor). Adopting light emitting plasma
with natural light spectrum in the chambers led to reproduce
extremeweather conditions,suchasheatconditionsinthefields.
Whenthisanalyticalmethodwasusedforinvestigatingheat-
induced chalkinessinrice plants treated at high temperature
(34°C), the system was capable of sampling a picoliter cell
sap from the attached tissues with a high spatial-resolution,
preciselymanipulatingatpostsampling,andcharacterizingthe
metabolitesinrealtimewithahighdetectionsensitivitywitha
goodreproducibility. Additionally,thesystemcouldaccurately
identifydifferencesinthemetabolitesamongtreatments. Hence,
thismethodwouldbeahighlyrobustapproachwithoutcausing
anytemperaturedisturbanceduringsamplingandpotentially
applicabletoanumberofcell-specificresearch,includingheat-
relateddamagesinriceplants.
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PC10.24 EFFECT OF NUCLEAR
MAGNETIC RESONANCE ON THE
CIRCADIAN CLOCK AND THE HYPOXIA
SIGNALLING PATHWAY

™ WEDNESDAY 5 JULY, 2017 ® 13:50

& REGINA OLIVA (UNIVERSITY OF INNSBRUCK, AUSTRIA),
MARGIT EGG (UNIVERSITY OF INNSBRUCK, AUSTRIA)

@ REGINA.OLIVAQUIBK.AC.AT

Thecircadianclockandthehypoxiasignallingpathwayinteract
bidirectionally, and both are important targets for several
diseases, such as osteoarthritis or cancer. Nuclear magnetic
resonance (NMR)hasbeenusedastherapyforthetreatmentof
humanosteoarthritisand osteoporosis,butthebiological effects
onlivingsystems,suchascellsororganismsarestillnotclearly
understood. Wethereforeanalysedtheimpactof NMR treatment
onthezebrafishcelllineZ3,whichiswellcharacterisedintermsof
circadianrhythmicityandhypoxicsignalling. Bothpathwaysare
highlyconservedacrosstheanimalkingdomandplay majorroles
inthedevelopmentandprogressionofosteoarthritis. Ourresults
revealedthatthecircadianrhythmofcryptochromelandperiodl
showedaphaseshiftinthe NMR grouptogetherwithasignificantly
increased gene expressionof period1 which clearly demonstrates
aneffectof NMRonthecircadianclockofZ3cells. Furthermore,
proteinexpressionof Hif1,themajorregulatorofhypoxiasignalling
pathway, and Peroxiredoxin-S0O;,anantioxidant fortuningthe
cellular redox status, was as well significantly altered after
NMRexposure.Inconclusion, NMRleadstoaphaseshiftofthe
transcriptionalclockand,duetothebidirectionalinteraction of
bothpathways,alsotoalteredHifsignalling. Thisstudy gives
furtherindicationsofthemolecularmechanism of NMR exposure
inacellsystem.
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PC10.25 CIRCADIAN REGULATION OF
PLANT RESPONSES TO HERBICIDES

™ WEDNESDAY 5 JULY, 2017 ©® 14:05

& ANTONY N DODD (UNIVERSITY OF BRISTOL, UNITED
KINGDOM), FIONA E BELBIN (UNIVERSITY OF BRISTOL,
UNITED KINGDOM), GAVIN HALL (SYNGENTA JEALOTT’S HILL
INTERNATIONAL RESEARCH CENTRE, UNITED KINGDOM), CARL
FORMSTONE (SYNGENTA JEALOTT’S HILL INTERNATIONAL
RESEARCH CENTRE, UNITED KINGDOM), KEARA A FRANKLIN
(UNIVERSITY OF BRISTOL, UNITED KINGDOM)

@ ANTONY.DODD@BRISTOL.AC.UK

Theeffectivenessof someherbicidesdependsonthetimeofday
atwhichtheherbicideisapplied. Agriculturally, herbicidesare
sprayedathighconcentrationsmultipletimesperyeartomaximise
weed control. Identifying a particular time of day at which
herbicidescanbesprayed, tomaximiseefficacy, couldreducethe
quantity ofchemicalused,reducetimeandcosttoconsumers, while
minimisingpotentialenvironmentalleaching. Themechanisms
underlyingthetimeofdayvariationintheefficacy ofherbicides
areunknown. Thecircadianoscillatorregulatesavastnumber
ofplantprocesses,andwehypothesizethatcircadianregulation
hasamajorroleinplantresponsestoherbicides. By combiningthe
experimental powerof Arabidopsisthalianawithabroadrange of
approachesincludingchlorophyllfluorescence, bioluminescence
imaging, RNA sequencing,and developmental phenotyping,the
processesunderlyingtime of day variationinherbicideefficacy
isbeinginvestigated for formulations containing glyphosate,
mesotrione,andterbuthylazine. Themechanismscausingthese
time of day responses are being investigated, including the
extentofinvolvementofthecircadianclockand phytohormone
signalling. Weareexploitingtheseresultsfrom Arabidopsisto
determinetheextentofconservationandhomology ofresponses
between Arabidopsisand commonagricultural weeds.

PC10.26 CIDER-SEQ:

AN UNBIASED LONG-READ ENRICHMENT
SEQUENCING APPROACH FOR ACCURATE
DEEP SEQUENCING OF CIRCULAR

DNA VIRUSES

™ WEDNESDAY 5 JULY, 2017 ©® 14:20

& DEVANG MEHTA (INSTITUTE OF MOLECULAR PLANT BIOLOGY
ETH ZURICH, SWITZERLAND), MATTHIAS HIRSCH-HOFFMANN
(INSTITUTE OF MOLECULAR PLANT BIOLOGY, ETH ZURICH,
SWITZERLAND), WILHELM GRUISSEM (INSTITUTE OF
MOLECULAR PLANT BIOLOGY ETH ZURICH, SWITZERLAND),
HERVE VANDERSCHUREN (UNIVERSITY OF LIEGE, BELGIUM)

@ DEVANGEETHZ.CH

GeminivirusesarecircularssDNAvirusesthatcauseasignificant
amount of cropdamage worldwide, infectingawide variety of
crop plants such as maize, tomato and cassava among others.
Geminivirusfamiliesarelarge,diverseand comprisenumerous
speciessharingahighdegreeof sequencesimilarity. Thispresents
aunique challenge in sequencing geminivirus populations at
depth since conventional short-read NGS methods are unable
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toaccuratelyassemblereal virus genomesaccurately. Further,
Sanger-sequencingbased methodsusedinthepastarelimited
since they resort to sequence-based enrichment, oftentimes
resultinginbiased virus population sequencing. We present a
novel SMRT-sequencingbasedmethodwhichcanhighlyenrich
circularssDNAmoleculeswithoutanysequencebiasandprovide
fulllength,accuratevirussequencesatdepth. Wehavevalidated
ourmethod(christened CIDER-seqfor Circular DNA Enrichment)
incassavasamplescollected fromfieldsin Westand East Africaand
haveresolvedthepopulationsofgeminiviralisolatespresent.Since
ourenrichmentmethodisnotsequencedependent, weenvisonits
broaderuseinvirusmetagenomicsforothercircularDNA viruses
infectingplants,bacteriaand vertebrates.

PC10.27 ELECTROPHORETIC PROFILE
AND HERITABILITY OF PEROXIDASIC
ACTIVITIES IN THE TOLERANCE

OF THEOBROMA CACAO AGAINST
PHYTOPHTHORA MEGAKARYA,

THE MOST AGRESSIVE AGENT OF
BLACK POD DISEASE

™ WEDNESDAY 5 JULY, 2017 ©® 14:35

& CLAUDE SIMO (UNIVERSITY OF DOUALA, CAMEROON), FRANCOIS
P DJOCGOUE (UNIVERSITY OF YAHOUND, CAMEROON), EMILE
MINYAKA (UNIVERSITY OF DOUALA, CAMEROON), DENIS N
OMOKOLO (UNIVERSITY OF YAHOUND, CAMEROON)

@ SIMOCLAUDE@UNIV-DOUALA.COM

BlackpoddiseasecausedbyPhytophthoramegakaryaisthemain
limitingfactorinthe productionofcocoa.Plantsexposedtobiotic
stresses exhibit changesin their physiology and metabolism.
Thestudyfocusedontheheritabilityandactivity of peroxidases
(POX)intwohybrid populations F13(?SNK13x3T79/467)and
F79(2T79/467x3SNK13). Theresults showthatmoretolerant
and more productive hybrid genotypes (F1307, F1314, F7902,
F7928) and more tolerant genotypes (F1315, F1313, F7926,
F7907) relative to the best parentin the soluble (S) and bound
fractions(L)recordedalargeamountof POXactivity withsmall
areasofnecroticlesionincontrasttolesstolerantandproductive
genotypes(F1324,F1308,F7915andF7919)whichaccumulated
asmallamountofPOXactivityinlargeareasofnecroticlesion.
A negative and significant correlation (P<0.01) was observed
betweenthedevelopment ofnecrosisand peroxidaseactivities.
Theprofileof peroxidaseisoforms(S) of themesocarp ofinfected
podsrevealedtheexistenceofaspecificform (A2)afterinfection
intolerant genotypes. Thisisoformislinkedtotolerance. The
heritability valuesof POX activityobtainedinfractions(S)inthe
F13family (?SNK13x34T79/467)intheF79family(2T79/467
x3SNK13)arerelativelyhigh (0.69and0.64). Theexistingisoform
(A2)inhybridtolerantgenotypescouldleadinthecreationof more
productiveandtolerantvarietiesmakingitavailabletofarmers.

Keywords: Theobromacacao, Phytophthoramegakarya,black
poddisease, heritability, tolerance, peroxidases.
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PC10.28 TO GROW OR NOT TO GROW -
TRANSCRIPTIONAL RESPONSES
UNDERLYING REDUCED LATERAL
ROOT DEVELOPMENT UNDER SALT
STRESS CONDITIONS

™ WEDNESDAY 5 JULY, 2017 ©® 14:50

@ MAGDALENA MARIA JULKOWSKA (KING ABDULLAH UNIVERSITY
FOR SCIENCE AND TECHNOLOGY, SAUDI ARABIA), YONG WO
(KING ABDULLAH UNIVERSITY FOR SCIENCE AND TECHNOLOGY,
SAUDI ARABIA), AYMAN EID (KING ABDULLAH UNIVERSITY
FOR SCIENCE AND TECHNOLOGY, SAUDI ARABIA), CHRISTA
TESTERINK (UNIVERSITEIT VAN AMSTERDAM, NETHERLANDS),
MARK A TESTER (KING ABDULLAH UNIVERSITY FOR SCIENCE
AND TECHNOLOGY, SAUDI ARABIA)

@ MAGDALENA.JULKOWSKA@KAUST.EDU.SA

Salt stress rapidly impacts the growth and development of
differentplantorganstodifferentextents,leadingtoalterations
in plant development and architecture. We hypothesize that
thosealterationsreflectearlyresponsestosaltstressandprovide
significantcontributionstosalinitytolerance.Previousstudies
describe that high expression of Arabidopsis High Affinity K*
Transporter (HKT1;1),sequesteringsodiumfromthetranspiration
streaminrootpericycle,resultsinincreasedsalinitytolerance. Our
preliminaryresults showthatpericyclespecificoverexpression
of HKT1resultsinreducedlateralrootdevelopmentundersaline
conditions.Interestingly, thiseffect seemstobespecifictodicot
species,aswheatlineswithhigh HKT1 expression donotshow
reductioninsecondarylateralroots.Inourstudy weidentifiedthe
transcriptionalregulation oflateralrootdevelopmentdownstream
of HKT1throughcomparativetranscriptomicanalysisoftwolines
withstelaroverexpressionof HKT1. Amongthetranscriptsthat
were expressed differentially between HKT1 overexpression
lines and their background lines, we found genes involved in
cell differentiation, ABA signaling and transport. Further
validation of identified candidate genes will enhance our
understandingofprocesses controlling plantdevelopmentunder
abioticstressconditionsandtheimportance ofrootarchitecture
forsalinitytolerance.
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PC10.29 PLANTLINK - A PLANT
SCIENCE NETWORK FOR EDUCATION,
RESEARCH AND INNOVATION

™ WEDNESDAY 5 JULY, 2017 ©® 15:05

& ERIK ALEXANDERSSON (DEPARTMENT OF PLANT PROTECTION
SWEDISH UNIVERSITY OF AGRICULTURAL SCIENCES, SWEDEN),
TINA D’HERTEFELDT (DEPARTMENT OF BIOLOGY LUND
UNIVERSITY, SWEDEN)

©@ ERIK.ALEXANDERSSON@SLU.SE

PlantLinkisaresearchnetworkintheareaof plantsciencesin
Southern Sweden formed in 2011 by Lund University and the
Swedish University of Agricultural Sciences in Alnarp (SLU
Alnarp)withinitialfinancialsupportfromthe Skane Regional
Council. PlantLinkhasabout30associated principleinvestigators,
butthelargernetwork gatherswellabove 300 participants,also
researchersinprivateenterprises. AssociatedtoPlantLink,are
severalresearchgroupsintheforefrontofplantscience. Wewant
tocreateaninternationallyleadingresearch environment for
plantsciencewithinourfocusareas. ActivitieswithinPlantLink
should be attractive to foreign researchers and students, and
helpyoungresearcherstoestablishthemselves. Thelong-term
goalistosecureskillsand knowledge forresearchleadingtoa
profitable,sustainableandenvironmentallyfriendlyagriculture.
Toachieveourobjectives,wehaveoverthefirstyearssupported
18‘seedmoney’ projectstopromotenew collaborations, which
has led to major successive grants of around €8million, and
12 peer-reviewed publications. Furthermore, our PlantLink
bioinformaticianhassupportedmorethan20projectsleadingto
morethan15publications.PlantLinkhasarranged 28 meetings
and workshops, supported eight plant-specific PhD courses,
and run three rounds of its industrial mentorship program.
PlantLinkisactiveinsocialmediaandhasamonthlynewsletter.
Wearecontinuouslyinteractingwith otherresearchnetworks
inthe Scandinavian countries and the world and sponsorsthe
foundinguniversitiesmembershipinthe EuropeanPlantScience
Organisation (EPSO). Weparticipateinpublicoutreachevents
suchasFascinationofPlantsDay.
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PC10.30 ASSESSING THE ROLE
OF TAA INACTIVATION ON AUXIN
HOMEOSTASIS IN PLANTS

™ WEDNESDAY 5 JULY, 2017 ©® 15:45
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PC10.31 LIGHT CONTROLS
CYTOKININ-RELATED DEVELOPMENT
VIA ACTIVITY OF CKI1

™ WEDNESDAY 5 JULY, 2017 ® 16:00

& RUBEN CASANOVA-SAEZ (UMEA PLANT SCIENCE CENTRE-
SLU, SWEDEN), FEDERICA BRUNONI (UMEA PLANT SCIENCE
CENTRE-UMEA UNIVERSITY, SWEDEN), ALES PENCIK (PALACKY
UNIVERSITY INSTITUTE OF EXPERIMENTAL BOTANY CAS,
CZECH REPUBLIC), ONDREJ NOVAK (PALACKY UNIVERSITY
INSTITUTE OF EXPERIMENTAL BOTANY CAS, CZECH
REPUBLIC), MICHAL KARADY (UMEA PLANT SCIENCE CENTRE-
SLU, SWEDEN), CATHERINE BELLINI (UMEA PLANT SCIENCE
CENTRE-UMEA UNIVERSITY, SWEDEN), KARIN LJUNG (UMEA
PLANT SCIENCE CENTRE-SLU, SWEDEN)

@ RUBEN.CASANOVA.SAEZ@SLU.SE

& TEREZA DOBISOVA (MASARYK UNIVERSITY CEITEC, CZECH
REPUBLIC), VENDULA HRDINOVA (MASARYK UNIVERSITY
CEITEC, CZECH REPUBLIC), CANDELA CUESTA (IST AUSTRIA,
AUSTRIA), SARKA MICHLICKOVA (MASARYK UNIVERSITY
CEITEC, CZECH REPUBLIC), IVANA URBANKOVA (MASARYK
UNIVERSITY CEITEC, CZECH REPUBLIC), ROMANA HEJATKOVA
(MASARYK UNIVERSITY CEITEC, CZECH REPUBLIC), PETRA
ZADNIKOVA (MASARYK UNIVERSITY AND IST AUSTRIA, CZECH
REPUBLIC), MARKETA PERNISOVA (MASARYK UNIVERSITY
CEITEC, CZECH REPUBLIC), EVA BENKOVA (MASARYK
UNIVERSITY AND IST AUSTRIA, AUSTRIA), JAN HEJATKO
(MASARYK UNIVERSITY CEITEC, CZECH REPUBLIC)

Indole-3-acetic acid (IAA), the main auxin in plants, is an
importanthormonethatregulatesnumerousprocessesinplant
growth and development. I[AA-mediated growth depends
on the continual formation IAA maxima and minima along
plant tissues, which are achieved by transport, biosynthesis,
conjugationanddegradationmechanisms. Whilstsignificant
progress has been made in understanding auxin transport
and biosynthesis, the control of auxin homeostasis by IAA
conjugation and degradation remains less well understood.

Herewepresenttheidentificationofthe DIOXYGENASEFOR
AUXINOXIDATION 1(AtDAO1)enzyme,whichcatalyzesthe
major pathway for auxin degradationin Arabidopsis thaliana.
Loss-of-functionmutationsin AtDAO1blocked IA A oxidation
and elevated the levels of the auxin conjugates IAA-Asp and
IAA-Glu, while TAA levels remained close to wild type. Our
data from in vivo labelling, IAA metabolite profiling, gene
expressionanalysisand mathematicalmodellingexperiments
consistently indicate that IAA conjugation and oxidation
pathwaysredundantlymaintainIA Ahomeostasisinplanttissues.

Tounderstandtheimportance of[AAinactivationforauxin
homeostasis during plant evolution, we are now studying the
IA Ainactivationpathwaysin Piceaabies (Norway spruce). Our
preliminaryresultsindicatethatoxIA Aisanativemetabolitein
spruceseedlings,andthatitaccumulatesafter[A A application.
IAA-AspandIAA-Gluarepresentinmuchhigherconcentrations
than oxIAA, suggesting that IAA is preferably inactivated
by conjugation rather than by oxidation in spruce. Moreover,
weidentified putative spruce homologsto AtDAO1 and we are
currentlyinvestigatingwhichofthese genesaccountsforIAA
oxidationinspruce.

© DOBISOVA@LABDEERS.COM

Cytokinin responses in plants are mediated via a multistep
phosphorelay (MSP) pathway. The constitutivelyactivesensor
histidine kinase CYTOKININ INDEPENDENT-1 (CKI1) acts
throughthe MSPtoexecuteitsvitalregulatoryroleinthecontrol
offemale gametophyteandvasculaturedevelopment. However,
the upstream factors controlling CKI1 remain elusive. Using
forwardgeneticapproachweidentified hyl-7,anewmutantallele
inHEME OXYGENASE1(HY1)gene,whoseactivityisindispensable
forspatiotemporally correct CKI1 expressionpattern.HY1locus
encodes a heme oxygenase involvedin biosynthesis of P®B, a
chromophoremoleculeessential for functionallightreceptors
phytochromes(phys). Ouranalysisconfirmedthe phytochrome-
dependentlightregulation of CKI1 expression.Changesin CKI1
expressionpatternobservedinhyl-7and phymutantscorrelate
with misregulation of MSP signaling, changed cytokinin
sensitivity and developmental aberrations associated with
cytokininand/or CKII action.Ourresultsshowthatphytochrome
A (phyA)isfunctioningasbothpositiveandnegativeregulator of
CKI1expressionand presumably controls CKI1vialight-controlled
transcriptionfactorsPHYTOCHROMEINTERACTINGFACTOR
3(PIF3)and CIRCADIANCLOCKASSOCIATED1(CCA1),both
of which we have shown torecognize CKII promoter. We also
demonstrate novel role of phyA-dependent CKII expression
in the hypocotyl elongation and hook development during
skotomorphogenesis. Based on these results, we propose the
light-dependentregulation of CKI1 as a plausible mechanistic
linkunderlyingthe well-knowninteractionbetweenlight-and
cytokinin-controlledplantdevelopment. SupportedbyLQ1601,
15-22000Sand13-25280S.
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PC10.32 FLORAL HETEROMORPHY
IN PRIMULA: NEW INSIGHTS FOR
AN OLD MODEL

™ WEDNESDAY 5 JULY, 2017 ©® 16:15

& JONATHAN M COCKER (JOHN INNES CENTRE, UNITED
KINGDOM), JINHONG LI (JOHN INNES CENTRE, UNITED
KINGDOM), JONATHAN WRIGHT (EARLHAM INSTITUTE, UNITED
KINGDOM), MARGARET A WEBSTER (UNIVERSITY OF EAST
ANGLIA, UNITED KINGDOM), MARK MCMULLAN (EARLHAM
INSTITUTE, UNITED KINGDOM), SARAH DYER (NATIONAL
INSTITUTE OF AGRICULTURAL BOTANY, UNITED KINGDOM),
DAVID SWARBRECK (EARLHAM INSTITUTE, UNITED KINGDOM),
MARIO CACCAMO (NATIONAL INSTITUTE OF AGRICULTURAL
BOTANY, UNITED KINGDOM), COCK VAN OOSTERHOUT
(UNIVERSITY OF EAST ANGLIA, UNITED KINGDOM), PHILIP M
GILMARTIN (UNIVERSITY OF EAST ANGLIA, UNITED KINGDOM)

©@ JONATHAN.COCKER@JIC.AC.UK

The genetic and evolutionary basis of floral heteromorphy
in Primula has been debated for over 150 years. Charles
Darwin first demonstrated the significance of the two floral
morphs, pin and thrum, with their reciprocal anther and
stigma heights, by showing that within-morph crosses
result in reduced seed set. This key innovation, which
serves to physically promote insect-mediated out-crossing,
evolved independently in over 28 angiosperm families.

The Primula S locus, which regulates heterostyly and self-
incompatibility,isportrayedasa ‘supergene’,aclusteroftightly-
linkedgenesinheritedasanallelicunit.Itispredicted thatself-
fertilehomostyleflowers, withanthersandstigmaatthesame
height,ariseviararerecombinationeventsbetweendominantand
recessiveallelesinheterozygousthrums;suchstudiescontributed
to the foundation of modern genetic theory and constitute a
modelthatunderpinsover60yearsofresearchintoheterostyly.

We show that the S locus is hemizygous in thrums, not
heterozygous, comprising five thrum-specific genes that are
absentfrompins;homostylesarethereforearesultof mutation,
notrecombination. Ourassembly of the Primulavulgaris genome
allowedustoidentifytheSlocusgenesandsurrounding genomic
regions, estimatetheassemblyofthesupergeneat51.7MYA, and
revealconservedgeneticarchitectureacrossthe Primulaceae.
Thesefindingsrepresentnovelinsightintothestructureandorigin
ofthe PrimulaSlocus, providingaplatformforidentificationand
evolutionaryanalysisofthe genesanddownstreampathwaysthat
regulateoutcrossingin Primulaandotherheterostylousspecies.
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PC10.33 UNRAVELLING THE FUNCTION
OF THE RICE ORTHOLOGUES OF THE
F-BOX GENE HAWAIIAN SKIRT (HWS)
IN PLANT DEVELOPMENT

™ WEDNESDAY 5 JULY, 2017 ©® 16:30

& RITA SARAH BORNA (UNIVERSITY OF NOTTINGHAM, UNITED
KINGDOM), JEREMY A ROBERTS (UNIVERSITY OF PLYMOUTH,
UNITED KINGDOM), ZINNIA H GONZALEZ-CARRANZA
(UNIVERSITY OF NOTTINGHAM, UNITED KINGDOM)

@ ZINNIA.GONZALEZ@NOTTINGHAM.AC.UK

TheF-boxgene HAWAIIANSKIRT (HWS)playsasignificantrole
inoverall plantdevelopmentandtiming offloral abscissionin
Arabidiopsis!.So, theinvestigetionoftheroleof HWSorthologues
in rice (Oryza sativa) is important for crop improvement.

ERECTAPANNICLE3 (EP3)’ and Oryzasativa HAWAIIANSKIRT
(OsHWS) genes of rice are the functional orthologues of HWS
from Arabidopsis(Gonzalezetal,unpublisheddata). Theloss of
functionmutantep3createsanerectpanicle phenotypeinrice®.EP3
alsoplaysaroleinregulatingstomatal guardcelldevelopment?.

Tofurtherunderstandtheroleofthesegenesinrice development,
thepresentstudyinvolvesthegenerationofaseriesoftransgenic
linesincludingreporterpromoterfusions,lossof functionmutants,
downregulation and ectopic expression. EP3pro::UTR::GFP
and OsHWSpro::UTR::RFP lines show co-expression in
several organs and tissues. These results will be presented.

! Gonzalez-Carranza ZH, Rompa U, Peters JL, Bhatt AM,
Wagstaff C, Stead AD and Roberts JA (2007). HAWAIIAN
SKIRT - an F-box gene that regulates organ fusion and
growth in Arabidopsis. Plant Physiology. 144: 1370-1382

2 Yu H, Murchie EH, Gonzalez-Carranza ZH, Pyke KA
and Roberts JA (2015). Decreased photosynthesis in the
erect panicle 3 (ep3) mutant of rice is associated with
reduced stomatal conductance and attenuated guard cell
development, JExpBot.66:1543-1552.d0i:10.1093/jxb/eru525

5PiaoR,JiangW,Ham TH, ChoiMS, QiaoY, ChuSH, ParkJH, Woo
MO,JinZ,AnG,Lee]Jand KohHJ (2009) Map-based cloningofthe
ERECTPANICLE3geneinrice. Theor Appl Genet.119:1497-1506
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PC10.34 PHYTOCHROME-MEDIATED
RED:FAR-RED LIGHT SIGNALING IN
THE SHOOT CONTROLS ROOT
DEVELOPMENT IN ARABIDOPSIS

™ WEDNESDAY 5 JULY, 2017 © 16:45

@& CHIAKAI KANG (PLANT ECOPHYSIOLOGY INSTITUTE
OF ENVIRONMENTAL BIOLOGY UTRECHT UNIVERSITY,
NETHERLANDS), KASPER VAN GELDEREN (PLANT
ECOPHYSIOLOGY INSTITUTE OF ENVIRONMENTAL BIOLOGY
UTRECHT UNIVERSITY, NETHERLANDS), RONALD PIERIK
(PLANT ECOPHYSIOLOGY INSTITUTE OF ENVIRONMENTAL
BIOLOGY UTRECHT UNIVERSITY, NETHERLANDS)

@ C.KANGeUU.NL

Plantsuselightqualitychangestodetect competingneighbors.
This occurs through detection of Far-Red (FR) light reflected
fromnearbyleavesthatlowerstheRed:Far-Red (R:FR)ratioand
inducestheshadeavoidancesyndrome (SAS).Theseincludeshoot
elongationtogrowtowardsthelight,upwardleafmovementearly
flowering. Althoughtheseresponsesare wellstudied, verylittleis
knownabouteffectsoflight quality onroot development. Tostudy
this,weusedaverticalagarplatesystemwheretherootsystemwas
shielded fromlight. WeshowthatlowR:FR exposureofthe shoot
suppresseslateralrootemergence,andslightlyinhibitsprimary
rootlength. Thisprocessismediatedbyamobilesignalfromthe
shoottotherootuponlow R:FR. Outgrowth of the lateralroot
primordiaissubsequentlyhaltedinaPIN3and LAX3-dependent
manner, thusinterferingwithauxintransportinthecortexcells
overlaying the primordia. As a result, lateral root emergence
isarrested.

PC10.7 LEAF PHYSIOLOGY AND

THE DISTRIBUTION OF CAM TANK-
EPIPHYTE BROMELIADS AT MULTIPLE
SPATIAL SCALES
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@ JAMIE MALES (UNIVERSITY OF CAMBRIDGE, UNITED
KINGDOM), HOWARD GRIFFITHS (UNIVERSITY OF CAMBRIDGE,
UNITED KINGDOM)

@ JAMIE_MALES@HOTMAIL.COM

Trait-mediated divergences in bioclimatic relations
could represent an important mode for the evolution of
plant diversity, but this effect is sparsely documented.
To investigate this topic, we examined the distributions
of epiphytic CAM tank-bromeliads of the genus Aechmea
across the Northern Range of Trinidad (West Indies).

Field surveys were carried out to map species distributions.
Structural-functional characterisation of representative
plants was undertaken, and species distribution modelling
(SDM) performed to determine which environmental
factors and species traits are involved in niche segregation.
Modelled projections of distributions on Tobago were
ground-truthed, and projections of distributions under
an aggressive 2070 climate scenario were performed.
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Distribution mapping highlighted distinct elevational and
latitudinal effectsonspeciespresenceand abundance, with some
evidenceforvegetationaleffectsondistributions. Bioclimatic
differentiation capturedby SDMwasassociatedwithcontrasting
anatomical and physiological traits. Projected distributions
under the 2070 scenario suggested extreme vulnerability to
upslope shifting of bioclimate envelopes in montane species.

Ataregionalscale, the distributions of CAM tank-epiphyte
bromeliads are strongly influenced by broad environmental
gradients acting on species structural and functional traits.
Topography generatesacomplexclimaticmosaicthatmodulates
generalpatterns. Atthelandscapescale, vegetational composition
canbeanimportantfactor. Withinindividual canopies, phenotypic
plasticity leads to only weak differentiation in microhabitat
preferences. This investigation highlights how interspecific
variationinleaftraitcomplexesisanimportantandunderexplored
contributortobromeliadecologicaldiversity. Climatechange could
leadtolossofsuitablehabitatformoreenvironmentally-specialised
species,potentiallyleadingtoextinctions.

PC10.8 STICKY NET-WORK:
THE SPATIAL STRUCTURE OF
THE SEED MUCILAGE ENVELOPE
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& AGNIESZKA KREITSCHITZ (ZOOLOGICAL INSTITUTE:
FUNCTIONAL MORPHOLOGY AND BIOMECHANICS KIEL
UNIVERSITY, GERMANY), STANISLAV N GORB (ZOOLOGICAL
INSTITUTE: FUNCTIONAL MORPHOLOGY AND BIOMECHANICS
KIEL UNIVERSITY, GERMANY)

@ AGNIESZKA.KREITSCHITZ@UNI.WROC.PL

Mucilagesecretingcells (MSCs) arecharacteristicelement of fruit
andseedcoatandareabletoproducethemucilageenvelopeafter
hydration. Thisphenomenonisanimportantadaptationtodrought
habitatsinmanyfamiliesofangiosperms. Mucilageenvelopeisa
complexofthreemainpolysaccharidesi.e.pectins,hemicelluloses
andcelluloseandisdividedindifferent plantspeciesintopecticand
cellulosemucilage. Thefirstoneischaracteristicofe.g. Linaceae.
Thesecondtypeiswidelyspreadindifferent plantfamilieslike
e.g.Asteraceae, Lamiaceaeor Brassicaceae. Themucilageenvelope
isconsideredasrichinpectins,modified secondarycellwall. Due
to the presence of pectins after hydration, the mucilaginous
cell wall forms an easily accessible, gel-like envelope. Using
Critical Point Drying and SEM we demonstrated the spatial,
structuralorganizationofthemucilaginousenvelope.Itrevealed
characteristic net-like loose arrangement of the components.
Pecticmucilagehadafibrillary,tangledarchitecture. The second
type demonstrated more ordered organization. The cellulose
occurredinaformoflong,unbranchedfibrilsformingascaffold
fortherestofcomponentsi.e.pectinsandhemicelluloses. They
werevisibleasshorter,linearorbranchedchainsspreadbetween
fibrilsand coveringtheirsurface. Ourresultsallowedustodiscuss
therelationshipbetweenstructure, morphologyandfunction of
themucilageenvelope.
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PC10.9 IS AN AUXIN SIGNALING
MODULE REGULATING THE ROOT SYSTEM
ARCHITECTURE IN PICEA ABIES
(NORWAY SPRUCE) SEEDLINGS?
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@ FEDERICA BRUNONI (UMEA PLANT SCIENCE CENTRE DEPT OF
PLANT PHYSIOLOGY UMEA UNIVERSITY, SWEDEN), NICOLAS
DELHOMME (UMEA PLANT SCIENCE CENTRE DEPT OF FOREST
GENETICS AND PLANT PHYSIOLOGY SLU, SWEDEN), KARIN
LJUNG (UMEA PLANT SCIENCE CENTRE DEPT OF FOREST
GENETICS AND PLANT PHYSIOLOGY SLU, SWEDEN), CATHERINE
BELLINI (UMEA PLANT SCIENCE CENTRE DEPT OF PLANT
PHYSIOLOGY UMEA UNIVERSITY, SWEDEN)

@ FEDERICA.BRUNONIGUMU.SE

Therootsystemofterrestrial plantsisresponsible foranchorageto
thesubstrateaswellasformineralsand water supply. The capacity
tofulfillthesefunctionsishighlydependentonitsarchitecture.
Rootsystemarchitecture (RSA)isdeterminedbyrootgrowth,
branchingthroughlateralroot (LR) formation,androotangle.
Overall,theRSA dependsonthe spatiotemporalregulation of
individual LRinitiation (LRI)events. A specificsubsetofauxin/
indole-3-aceticacid (Aux/IAA)andauxinresponsefactor (ARF)
transcriptionfactorsproteinwerefoundtobeinvolvedin LRF.
Aux/TIAAsand ARFsexistaslarge,functionallyredundantprotein
familiesandtheyareevolutionaryconservedinplants. Therecent
availability of the Norway spruce (Picea abies) genome sequence
allowedustocarryoutacomprehensive genome-wideanalysisof
thesetwogenefamiliesinthisconifer. About 70% of theidentified
PaAux/IAAandPaARFgenestructuresareincomplete/partial
and, mostlikely,someofthemresultfromassemblyartifacts. We
arecurrentlymanuallyreviewingcandidate genestoachievea
moreaccurategeneassembly.Insilicoexpressionanalysisshowed
thatPaAux/IAAand PaARFgenes are expressed in various
tissues/organsthroughouttheadultplant, butdifferentmembers
displayedpreferencetoparticularorgans. FurtherRNA-Seqbased
transcriptomeanalysisrevealedthatPaAux/IAAsandPaARFsare
alsoexpressedinyoungspruceseedlings. Thegeneticconservation
oftheregulatorynetwork componentsknowntocontrol LRIin
other species suggests that a similar molecular mechanism
mightalsodetermineRSAinspruceseedlings. Thefunctional
significanceoftheirconservationwillbefurtheranalyzed.
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PC10.10 COMPARATIVE MOLECULAR
ANALYSIS OF GENES UNDERLYING
DOMESTICATION TRAITS IN BARLEY
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& BEATA I CZAJKOWSKA (UNIVERSITY OF MANCHESTER,
UNITED KINGDOM), TERRY A BROWN (UNIVERSITY OF
MANCHESTER, UNITED KINGDOM)

©@ BEATA.CZAJKOWSKA@MANCHESTER.AC.UK

Evidencegatheredfromlivingplantsandparticularlyfromtraits
assumedtohavebeentargetedbyselectionduringdomesticationis
oneoftheprincipalsourcesofinformationontheoriginandspread
ofdomesticatedplants. Atrendtowardsincreasingseedsizeisone
ofthe easiest phenotypicdifferencestostudyinarchaeological
remains. Seed size is also positively correlated with yield, the
ultimateagronomictrait. Weinvestigatedthediversityoftwogenes,
HvCKX1(cytokininoxidase/dehydrogenasegene)and HvWAK1
(wallassociatedkinasegene)inanextensiverangeofgeo-referenced
wild barley accessions (Hordeum vulgare ssp. spontaneum) and
historicalbarley domesticates (Hordeumvulgaressp.vulgare) via
Sangersequencing. HvCKX1regulatesthelevelsofcytokinins,
whichareimportantplanthormonesplayingaroleingrowthand
development. Alower CKX1enzymeactivityhasapositiveeffect
onplantproductivity,increasinggrainweightandthenumber of
seedsperplantandalsoincreasingrootmass. HvWAK1hasamore
specificimpactonrootgrowth. Qurresultsindicatethat HvCKX1but
notHvWAK1respondedtohumanselectionduringdomestication,
implyingthatearlyfarmersselectedforseedsizeratherthanthe
overallgrowthvigouroftheplant.

PC10.11 POTATO TUBERIZATION -
UNTANGLING THE RELATIONSHIPS
WITHIN MULTICOMPONENT
SIGNALIZATION NETWORK

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION

& HANA SEVCIKOVA (DEPARTMENT OF EXPERIMENTAL PLANT
BIOLOGY FACULTY OF SCIENCES CHARLES UNIVERSITY,
CZECH REPUBLIC), PETRA MASKOVA (DEPARTMENT OF
EXPERIMENTAL PLANT BIOLOGY FACULTY OF SCIENCES
CHARLES UNIVERSITY, CZECH REPUBLIC), LENKA STUPECKA
(DEPARTMENT OF EXPERIMENTAL PLANT BIOLOGY FACULTY OF
SCIENCES CHARLES UNIVERSITY, CZECH REPUBLIC), DANUSE
TARKOWSKA (LABORATORY OF GROWTH REGULATORS PALACKY
UNIVERSITY AND INSTITUTE OF EXPERIMENTAL BOTANY
ASCR, CZECH REPUBLIC), HELENA LIPAVSKA (DEPARTMENT
OF EXPERIMENTAL PLANT BIOLOGY FACULTY OF SCIENCES
CHARLES UNIVERSITY, CZECH REPUBLIC)

©@ HANA.SEVCIKOVA@NATUR.CUNI.CZ

Potato (Solanum tuberosum) is the third most important world
crop, henceforth understanding the regulations of tuber onset
iscrucialfromboththeoreticalandpractical pointsofview. This
process is controlled by complex network of external (such as
photoperiod, temperature ornitrogensupply) andinternalfactors.
Photosynthesis and related carbohydrate status along with
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phytohormonebalancebelongtotheessentialfactorsinitsinternal
regulation.Inourworkweusedpotatocv.Ladaanditsspontaneously
tuberizingmutantgrowninvitrounder photoautotrophic conditions
toelucidatetheresponsibility of gibberellinsand carbohydrates
contentsanddistributionchangesforobservedphenotypes.Based
on the results and expressions of main tuber-inducing marker
genes(suchasStSP6AandStBEL5)alongwithinformationabout
saccharidephloemflowdrivingtheirmobility weproposethatthere
aretwointerconnected pathways, gibberellin-and saccharide-
dependentones, with thepowertooutcompeteeachotherproviding
thatthesignalisextremelystrong.

PC10.12 PLANT RESISTANCE ECOLOGY:
INFLUENCE OF PLANT RESISTANCE ON
BIOCONTROL OF HERBIVORES
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@& DANIELA WEBER (SWEDISH UNIVERSITY OF AGRICULTURAL
SCIENCES, SWEDEN), PAUL EGAN (DEPARTMENT OF
PLANT PROTECTION BIOLOGY SWEDISH UNIVERSITY OF
AGRICULTURAL SCIENCES, SWEDEN), LARS ERICSON ERICSON
(DEPARTMENT OF ECOLOGY AND ENVIRONMENTAL SCIENCE
UMEA UNIVERSITY, SWEDEN), ANNE MUOLA (DEPARTMENT
OF ECOLOGY SWEDISH UNIVERSITY OF AGRICULTURAL
SCIENCES, SWEDEN), JOHAN STENBERG (DEPARTMENT OF
PLANT PROTECTION BIOLOGY SWEDISH UNIVERSITY OF
AGRICULTURAL SCIENCES, SWEDEN)

©@ DANIELA.WEBEReSLU.SE

Biologicalcontrolofinsectpestsandintrinsicplantresistanceare
twofundamental partsofintegratedpestmanagement. Yet,altering
plant quality traits like resistance can affect performance and
abundanceofbiological controlagents. Usingwoodland strawberry
(Fragariavesca)asmodelsystem,theaimofthisprojectistotest
howandtowhatextentbiological controlisaffectedbyvariation
in intrinsic plant resistance. The high within-species genetic
variationof Fragariavescamakesitidealmodel systemtoexamine
theresistanceeffectsonthe StrawberryLeafbeetle (Galerucella
tenella)aswellastoinvestigatethescopeofplantmediatedeffectson
performanceofnaturalenemies. Currentresultsfromexperiments
withtheassociatedparasitoid Asecodesparviclava(Hymenoptera:
Eulophidae) show thatresistant plant genotypes canfacilitate
successfulbiological control. Theinsightsgainedthroughoutthe
projectmayopenupnovel opportunitiestodesignfuturestrawberry
varietiesthatsupportfunctionaltritrophicinteractions.
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PC10.13 HIGH LIGHT INDUCES
miRNAs EXPRESSION CHANGES IN
PHOTOSYNTHETIC TISSUES AND ROOTS
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@ ANNA K BARCZAK-BRZYZEK (WARSAW UNIVERSITY OF LIFE
SCIENCES, POLAND), BARBARA KARPINSKA (UNIVERSITY
OF LEEDS, UNITED KINGDOM), MARCIN FILIPECKI (WARSAW
UNIVERISTY OF LIFE SCIENCES, POLAND)

@ BARCZAK.ANNAK@GMAIL.COM

Plants as sessile organisms are continuously exposed to variable
stressconditions. Diurnalandseasonalfluctuationsoflightintensity
andspectraresultinepisodesofexcessenergy. Complexresponseto
such dynamicchangesrequires a coordinated communication at
thecellularlevelbutalsobetweenleavesandroots.Inrecentyears
microRNAs(miRNAs),hasbeenshowntoregulategeneexpression
inanumberofplantdevelopmentalprocessesandstressresponse.
Despiteitssignificancetheroleof miRNAsinlightstresssignalingand
acclimationwasnotsufficientlystudied. Todetermineifexpression
of miRNAsisregulated by light bothinlight-stressed shoots and
dark-grownrootsweused Arabidopsisthalianaplantsgrowingin
hydroponicsconditions.Physiologicalresponseinlowlightacclimated
plantsexposedtohighlightstresswasanalyzedusingchlorophyll
fluorescenceparameters. Additionally, theexpressionofseveralgenes
knownasamarkersofredoxchangeswasexaminedinlight-exposed
shootsanddark-grownroots.ExpressionofselectedmiRNAswerealso
studiedinthetimecourse.ObservedchangesinmiRNAsexpression
were dynamic and different for both organs. Interestingly, when
rootswereseparatedfromshootsbeforehighlighttreatment,light
hadnoeffectonexpressionofselectedmiRNAs.Ourresultsproved
thatmiRNAsexpressionismodulatedbyhighlighttreatment. Stress
signal,ofunknownnature,isinducedinrosettesandtravelsthrough
theplanttorootstoaffectmiRNAsexpression.

PC10.14 SOUND WAVE AFFECTS

THE EXPRESSION OF ETHYLENE
BIOSYNTHESIS-RELATED GENES
THROUGH CONTROL OF TRANSCRIPTION
FACTORS RIN AND HB-1
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& MI JEONG JEONG (RURAL DEVELOPMENT
ADMINISTRATION(RDA), KOREA (SOUTH)), JOO YEOL
KIM (RURAL DEVELOPMENT ADMINISTRATION(RDA),
KOREA (SOUTH)), SO0 IN LEE (RURAL DEVELOPMENT
ADMINISTRATION(RDA), KOREA (SOUTH)), JIN A KIM (RURAL
DEVELOPMENT ADMINISTRATION(RDA), KOREA (SOUTH))

@ CENTER1097@KOREA.KR

Wepreviouslyreportedthatsoundwavetreatment(1kHz)delays
fruitripeningintomato (Solanum lycopersicum), affectingthe
expression of ethylene biosynthesis-related genes encoding
1-aminocyclopropane 1-carboxylicacid (ACC) synthases (ACS)
and ACCoxidases (ACO).Inthisstudy, weinvestigatedtheactivity
ofthetranscriptionfactorsRINand HB-1, whichfunctioninthe
ethylenebiosyntheticpathway,inresponsetosoundtreatment.
To investigate whether RIN and HB-1 directly activate the
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transcription of ACS and ACO, we performed transcriptional
activation analysis in Arabidopsis thaliana leaf protoplasts,
transiently expressingRIN orHB-1andusingreporterconstructs
withpromotersofthetomato ACSand ACOgenes. Activationofthe
endogenous AtACSand AtACOgeneswasalsomeasuredbyqPCR.
TheRIN-andHB-1-induced expressionofthese genesdecreased,
butthe HB-1-induced expression of some genesincreased after
soundtreatment. Toconfirmtheseresults, weperformedtransient
assaysinNicotianatabacum, whichproducedresultssimilarto
thoseobservedin Arabidopsis. Themajorethylenebiosynthesis-
related genes harbora CArG-box asaRIN-binding motif. These
findingsindicatethatRINand HB-1affecttheexpressionofethylene
biosynthesis-relatedgenesinresponsetosoundtreatment,andthey
suggestthatRINmayregulatetheethylenebiosynthesis-related
genesbybindingtotheir CArG-boxes.

PC10.35 OPTIMIZATION OF
REGENERATION AND TRANSFORMATION
IN SESAMUM INDICUM L. CULTIVAR
JK-1 FOR STUDYING TISSUE
SPECIFIC PROMOTERS

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION

@& ANIRBAN JYOTI DEBNATH (BOSE INSTITUTE, INDIA)

@ ANIRBANDEBNATHe@YMAIL.COM

For crop improvement of Sesamum indicum, heterosis breeding
can be an approach in which a male sterile/restorer line of
sesameisnecessary.Malesterilitycanbeachievedbysilencing
of anther specific genes. For this approach, study of tapetum
specificpromoterisaperquisitephenomenon. Sincesesameisan
extremelyrecalcitrantplant,regenerationprotocol of thisplant
was standardised at first for this study. Various combinations
of 6-benzylaminopurin, thidiazuron,a-napthalinicaceticacid,
indoleaceticacid,indolebutyricacidandgibberellicacidwereused
tostandardiseeachstepoforganogenesis,shootelongationand
rootinduction. Amongthedifferenttypesoftried explants,best
regenerationfrequency (94.82+1.34%)wasobtainedfrom4daysold
cotyledon. Tofindanantherspecificgene, sesameantherspecific
cDNA-subtractedlibrarywascreatedandscreened thoroughly.One
ESThavinghomologywith(-1,3glucanasewasisolated. Upstream
elementofthegenewasidentifiedbypromoterwalking, clonedin
pPZPY112vectorandwasfusedwithGUSreportergene. TA29isa
knownantherspecificgeneof Nicotianatabacum.Promoterof TA29
servedascontrolinthisstudy. Thepromoterregionof TA29was
amplified from NicotianagenomicDNA andclonedinpCAMBIA2301
andwasfusedwith GUSreportergene. Agrobacteriumtumefaciencs
A4404wastransformedbyboththeconstructs.Bothconstructs
wereusedfor Agrobacterium-mediatedtransformation of sesame,
takingNicotianaascontrol. Transgeniclinesof sesameand Nicotiana
wereraised and confirmed by PCR and southern hybridisation.
Anther-specific GUS expression of the both promoters were
visualisedbysectioningofanther.
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PC10.36 MOLECULAR CYTOGENETIC
IDENTIFICATION OF A NOVEL
TRITICALE-WHEAT 2R SUBSTITUTION
LINE WITH TWO TRANSLOCATIONS
(ABL.1RS AND 6BS.6RL) POSSESSING
RESISTANCE TO YELLOW RUST AND
DROUGHT TOLERANCE

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION

& NAVDEEP SINGH JAMWAL (CSK HIMACHAL PRADESH
AGRICULTURAL UNIVERSITY, INDIA), HARINDER KUMAR
CHAUDHARY (CSK HIMACHAL PRADESH AGRICULTURAL
UNIVERSITY, INDIA), ANILA BADIYAL (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)isthemajor staplefood crop of North-
WesternHimalayanregionofIndia.Beingunderrainfedcultivation
in the variable and harsh climate, the crops in this region are
inevitably exposed to various abiotic and biotic stresses. The
sustainablewaytointroduceresistanceinelitewheatcultivarsis
throughincorporationofdesirableagronomictraitsfrompotential
wildrelativeslikerye (Secalecereale) andtriticale (x Triticosecale)
through wide hybridization followed by artificial chromosome
doubling. Keeping this into account the present investigation
wasformulatedtodevelop 139stablewheat-ryerecombinantsby
involvingHimalayanrye,fivediversetriticalelinesand 15elite
wheatcultivarsthroughImperatacylindrica-mediated chromosome
eliminationapproach of doubled haploidy breeding. Themolecular
cytogenetictoolslike Genomicinsituhybridization (GISH) and
fluorescenceinsituhybridization (FISH) revealedonelinenamely
DT126x VL829 carryingnovel translocation (6BS.6RL) as well
assubstitution (2D.2R) besides 1BL.1RS. Invitro studies for the
estimationofcultivartolerancetowardsdroughtwerecarriedoutin
controlledconditionsusingPEG-6000wherethesamelineexhibited
significantvaluesforshootlength, freshshootweight,freshaswell
asdryrootweightanddroughttoleranceindexdemonstratingitasa
droughttolerantline.Fieldevaluationfordesirableagronomictraits
showedsignificantlybetterperformanceofthislineforyieldand
relatedtraitsunderconsideration. Furtherthelinewasfoundtobe
highlyresistanttowardsyellowrustinthefield. Hencethisnovel
andpotential wheatryerecombinantcanbeusedinfuturewheat
improvementprogrammes.




ANNUAL MEETING GOTHENBURG 2017

PC10.37 EFFECTS OF INTERACTION
BETWEEN RED TO FAR-RED RATIO OF
LIGHT AND ATMOSPHERIC HUMIDITY
ON EXTENSION GROWTH OF CUCUMIS
SATIVUS SEEDLINGS
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@ TOSHIO SHIBUYA (OSAKA PREFECTURE UNIVERSITY, JAPAN),
SAKI KISHIGAMI (0SAKA PREFECTURE UNIVERSITY, JAPAN),
RYOSUKE ENDO (0SAKA PREFECTURE UNIVERSITY, JAPAN),
RYO MATSUDA (THE UNIVERSITY OF TOKYO, JAPAN)

@ SHIBUYA@ENVI.OSAKAFU-U.AC.JP

Plantresponsestoredtofar-redratio(R:FR) oflightarewellknownin
many species,butinteractionwithotherfactorsislesswellknown.
Betterunderstandingofthepossibleinteractionshelpinterpret
theresultsobtainedunderdifferentenvironmentalconditions.
Inthe present study, we investigated effects of the interaction
betweenR:FRandatmospherichumidity onstemelongationand
leafexpansion. Cucumber (Cucumissativus) seedlings were grown
atavapor-pressuredeficit(VPD)of0.4or3.0kPaatanairtemperature
of28°C,withanilluminationR:FRratioof1.0or 10for7daysafter
germination, and determined their growth properties, carbon
allocation and water status toidentify factors that potentially
limit extension growth. The combination of low R:FR and low
VPDsynergisticallystimulatedstemelongation. Thisinteraction
probablyresultedpartiallyfromtheinteraction’seffectoncell-wall
extensibilityandonthedrivingforce (turgor) ofindividual cells,
whichrespectivelyrespondtochangesintheproportionofactive
phytochromeandevaporativedemand. Leafexpansionwasalso
stimulatedatlowR:FRandlow VPD,butunlikestemelongation,
lowVPDreducedtheeffectof R:FRonleafexpansion. Thisdifference
canbeexplainedbycarbonresource competitionbetweenstemsand
leaves.ThecarbonallocationtoleavesdecreasedunderlowR:FRand
low VPD.Thismaylimitleafexpansionandtherebymoderatethe
variationofleafexpansion.
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PC10.38 THE CROSSABILITY AND
CHARACTERISTICS ANALYSIS OF
F, HYBRID BETWEEN TRANSGENIC
BRASSICA NAPUS AND B. RAPA
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& S00-IN SOHN (NATIONAL INSTITUTE OF AGRICULTURAL
SCIENCES, KOREA (SOUTH)), YOUNG-JU OH (INSTITUTE OF
FUTURE ENVIRONMENTAL ECOLOGY CO. LTD., KOREA (SOUTH)),
KYEONG-RYEOL LEE (NATIONAL INSTITUTE OF AGRICULTURAL
SCIENCES, KOREA (SOUTH)), HYUN-SUK CHO (NATIONAL
INSTITUTE OF AGRICULTURAL SCIENCES, KOREA (SOUTH)),
ANCHEOL CHANG (NATIONAL INSTITUTE OF AGRICULTURAL
SCIENCES, KOREA (SOUTH)), DOH-WON YUN (NATIONAL
INSTITUTE OF AGRICULTURAL SCIENCES, KOREA (SOUTH)),
GANG-SEOB LEE (NATIONAL INSTITUTE OF AGRICULTURAL
SCIENCES, KOREA (SOUTH)), SUNG-DUG OH (NATIONAL
INSTITUTE OF AGRICULTURAL SCIENCES, KOREA (SOUTH)),
YEON-HEE LEE (NATIONAL INSTITUTE OF AGRICULTURAL
SCIENCES, KOREA (SOUTH))

©@ SISOHNeKOREA.KR

Anumberofstudieshavebeenconductedonhybridizationbetween
transgenicBrassicanapusandB.rapaorbackcrossof F; hybridto
their parents. Trait changes of interspecific progenies must be
analyzedtoevaluatehybridsustainabilityinnature.Inthepresent
study, B.rapaandtransgenic (BrAGL20) B.napuswerehybridized to
verifytheearlyfloweringphenomenonofF,; hybrids,andF; hybrid
traits were analyzed to predict their impact on sustainability.
F, hybrids bloomedlater than transgenic B. napus, but without
vernalization,owingtotheexpressionofthe BrAGL20transgene.
The size of F; hybrid seeds wasintermediate between those of
B.rapaandtransgenicB. napus,and ~40% of F; pollenexhibited
abnormalsizeandmorphology. TheformoftheF, stomatawasalso
intermediatebetweenthatof B.rapaandtransgenicB. napus,andthe
numberofstomatawasclosetotheparentalmean. Amongvarious
fattyacids, thecontentoferucicacidexhibitedthe greatestchange,
owingtothepolymorphismofparental FATTYACIDELONGASE1
alleles.Furthermore, F; hybridscouldnotbeobtained. However, BC;
progenywereobtainedbyhandpollinationof B. rapawithF; hybrid
pollen,withanoutcrossingrate of50%.
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PC10.39 HOW DO CIRCADIAN
RHYTHMS INCREASE PLANT WATER
USE EFFICIENCY?
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& NORIANE ML SIMON (UNIVERSITY OF BRISTOL, UNITED
KINGDOM), HIROSHI KUDOH (KYOTO UNIVERSITY, JAPAN),
ALISTAIR M HETHERINGTON (UNIVERSITY OF BRISTOL,
UNITED KINGDOM), ANTONY N DODD (UNIVERSITY OF
BRISTOL, UNITED KINGDOM)

@ NS1864@BRISTOL.AC.UK

SCIENCE ACROSS BOUNDARIES ABSTRACTS 99

filled withice. During thereversible process of extracellularice
accumulation, thelivingcellslose considerableamountsofwater
butareprotected frombeingdamagedbyinternalicecrystalgrowth.
Thewholestructureofthestemguaranteesashortdistancebetween
thelivingcellsandspacesfortheicecrystalgrowth, promotingfast
dehydrationduringfreezingandrapidrehydrationuponthawing.

PC10.41 GENOMIC SURVEY OF
ATP-BINDING CASSETTE (ABC)
TRANSPORTERS IN SORGHUM BICOLOR

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION

Reduced soil water availability represents a serious threat to
modernagriculture, causing significant decreasesin crop yield
worldwide. Climatechangeispredictedtoexacerbatethissituation,
withmorefrequentandlongerdroughtsinfuture. Therefore,itisa
researchprioritytodevelopsolutionsformore sustainableuse of
waterinagriculture. Asglobalagriculturealonerepresents70%
ofhumanwaterconsumption,onepossiblesolutionistodevelop
plantsthatloseless,andsouseless,water.Circadianrhythmsare
knowntoincreaseplantwateruseefficiency,butthemechanisms
underpinningthisphenomenonremainunclear.lamexamining
theinvolvementofcircadianregulationinthe wateruseefficiency
ofhigherplants,focusingupontheroleofthecircadianoscillatorin
stomatalguardcells.lamanalysing Arabidopsisplantswithaltered
guardcellcircadianclockstobetterunderstandtherelationship
betweenthecircadianoscillatorandstomatalaperture.lamalso
usingscreeningapproachestofurtherinvestigatethecontribution
of circadian regulation to plant water use. I have explored the
involvement of circadianregulationin stomatal movementsin
naturally-occurring populations of Arabidopsis halleri plants.
Overall, this work is providing a deeper understanding of how
circadianthythmsoptimiseplantwateruseefficiency.

PC10.40 DISTRIBUTION OF ICE
DURING SUBZERO CONDITIONS WITHIN
THE HORSETAIL EQUISETUM HYEMALE L.
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@& RENA T SCHOTT (STATE MUSEUM OF NATURAL HISTORY
STUTTGART, GERMANY), ANITA ROTH-NEBELSICK (STATE
MUSEUM OF NATURAL HISTORY STUTTGART, GERMANY)

@ RENA.SCHOTT@SMNS-BW.DE

Duringlandplantevolution, coldhardinessdevelopedinvarious
groups to allow survival of above ground plant parts under
freezing conditions. Freezing avoidance by extracellular ice
formationrepresentsoneessential componentofcoldhardiness,
andwasconsideredsofarmainlyinseedplants. Herewestudied
extracellularfreezingin Equisetumhyemalevar.robustum. Thestems
ofthisspecieswhichthrivesathumidsites consistofuprightaxes
subdividedinnodalandintermodalregionscontainingextensive
internalair-filled canals (pith cavity,vallecularandcarinalcanals).
E.hyemaleshootscansurviveuptotwofrostperiods. Ourresults
showthatthepithcavityandthevallecularcanalsprovidespaces
forextracellularicecrystalgrowthwithinthestems.Duringafrost
period, eventhesubstomatalchambersnormallyfilledwithairare

& CHARLES G OLOGIDI (NIGER DELTA UNIVERSITY, NIGERIA),
ODUNAYO J OLAWUYI (UNIVERSITY OF IBADAN, NIGERIA)

@ CHARLES.OLOGIDI@NDU.EDU.NG

ATP-bindingcassette (ABC)transportersarethelargestmembers
of diverse proteins constituting the most ancient families
withrepresentativesin all phyla from prokaryotes to humans.
Systematic searches were performed using PSI-Blast program
on NCBI to identify sorghum ABC transporters. The identified
proteins were subjected to phylogenetic and domain topology
analysesandwereclassifiedandnamedaccordingtotheHuman
Genome Organisation(HUGO) systemofclassificationandunified
plantnomenclaturalsystem. Aspartofthesurvey,thesubcellular
location, presence of signal peptide, and physicochemical
parametersweredetermined. Theresultsfromthegenomicsurvey
showedthat100 ABCtransporterswereidentifiedandclassifiedas
ABCB,ABCC,ABCD,ABCE,ABCF,and ABCI.Sixtynineproteins
encodeintrinsicmembraneproteinsand28encodeproteinswithout
TMDs. TheSorghumbicolorABCtransporterfamily consistsof61
full-size molecules, 9 half-size molecules, 3 three-quarter-size
molecules,and 26 quarter-sizemolecules. Oneof the proteins (GI-
992164873)hasneither TMDnor NBD. Amajority of the proteins
arelocatedintheplasmamembrane. Signalpeptide wasobserved
inSbABCB11,SbABCB34,SbABCC4,SbABCC21,and SbABCI3.
Theproteinshadvaryingvaluesofphysicochemical parameters.

Keywords: Sorghumbicolor, ABCtransporters,transmembrane
proteins.
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PC10.42 ACCUMULATION AND
SUBCELLULAR LOCALIZATION
OF FOREIGN PROTEIN USING
TRANSIT PEPTIDES IN
TRANSGENIC PLANT TOBACCO
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@ SANGHOON MA (CHONNAM NATIONAL UNIVERSITY, KOREA
(SOUTH)), SEO YOUNG PARK (CHONNAM NATIONAL
UNIVERSITY, KOREA (SOUTH)), MI JIN JEON (CHONNAM
NATIONAL UNIVERSITY, KOREA (SOUTH)), AH YOUNG KIM
(CHONNAM NATIONAL UNIVERSITY, KOREA (SOUTH)), SE HEE
PARK (CHONNAM NATIONAL UNIVERSITY, KOREA (SOUTH)),
HYUN MIN KIM (CHONNAM NATIONAL UNIVERSITY, KOREA
(SOUTH)), DAT THANH MAI (CHONNAM NATIONAL UNIVERSITY,
KOREA (SOUTH)), YOUNG HEE JOUNG (CHONNAM NATIONAL
UNIVERSITY, KOREA (SOUTH))

@ KINGMASALO@NAVER.COM

Oxygen-evolvingproteinshastransitpeptideattheirN-terminal
region. The oxygen-evolving proteins were transferred into
thylakoid aftersynthesisusingthetransitpeptides. Fourdifferent
transitpeptidesofoxygenevolvingproteinwereisolated (TP1~4)
fromtobacco. Thetransitpeptideswerefusedtogfpgene (TP:GFP)
andthe TP fused gfp constructs were transformedinto tobacco
(Nicotiana tabacum cv.XanthiNC). The TP:GFP over expressed
transgenic plant were analyzed by confocal laser scanning
microscopy.Fluorescentsignalsweredetectedinchloroplast. The
transitpeptidefused GFPwaslocalizedintothylakoidlumenand
thetransitpeptidewasremovedfrom GFPaftertranslocation. The
TP:GFPtransgenictobaccoplantsshowedhigher GFPexpression
levelcomparedtowithouttransitpeptide gfptransgenicplants.
The TPfusedproteinsweretransferredintothylakoidlumenand
accumulation. It causes increasing the foreign protein level in
transgenicplant. Foreignproteintargetingandaccumulationinto
chloroplastusingtransitpeptideis veryusefulmethodforplant
molecularfarming.
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PC10.43 ISOLATION AND FUNCTIONAL
ANALYSIS OF THE CYTOCHROME P450-
27(SLP450-27) GENE FROM TOMATO
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& MI JIN JEON (CHONNAM NATIONAL UNIVERSITY, KOREA
(SOUTH)), SANG HOON MA (CHONNAM NATIONAL UNIVERSITY,
KOREA (SOUTH)), SEO YOUNG PARK (CHONNAM NATIONAL
UNIVERSITY, KOREA (SOUTH)), AH YOUNG KIM (CHONNAM
NATIONAL UNIVERSITY, KOREA (SOUTH)), SE HEE PARK
(CHONNAM NATIONAL UNIVERSITY, KOREA (SOUTH)),

HYUN MIN KIM (CHONNAM NATIONAL UNIVERSITY, KOREA
(SOUTH)), DAT THANH MAT (CHONNAM NATIONAL UNIVERSITY,
KOREA (SOUTH)), YOUNG HEE JOUNG (CHONNAM NATIONAL
UNIVERSITY, KOREA (SOUTH))

@ JUMJ8745@NAVER.COM

CyotochromeP450hasahemecofactortoproteinsinallorganisms.
Inplants,cytochromeP450enzymeisrelatedtothediverseroles
suchascatabolismofhormones, signalingmolecules,and synthesis
of pigments, structural macromolecules, defense compounds.
Tomatogenomehasabout400cytochromeP450genes.butmost
ofthemarenotyetrevealedtheirfunctions.Inordertoidentifythe
S1P450-27 function, the SIP450-27 gene wasisolated fromtomato
genomeusingbyRT-PCR. The SIP450-27 genewas confirmedthat
itwasCYP736A74clade. TheSIP450-27 washighlyexpressedin
tomatorootandflowertissues. Toanalysisof SIP450-27 function,
thegenewasclonedintothepCW vectorandexpressedinE.coliand
purificationoftheenzyme. Asaresult, polyphenoliccompounds
(resveratroland polydatin) werehydroxylatedby the SIP450-27.
Foridentifythefunctionsinplants,the SIP450-27 gene clonedinto
plant expression vector and transformated tobacco (Nicotiana
tabacumcv. Xanthi-NC) and tomato (Solanumlycopersicumcv.
Micro-Tom),andthephenotypewasobserved.

PC10.44 FUNCTIONAL STUDY OF
NADPH-CYTOCHROME P450 REDUCTASE
2 (CaCPR2) GENE ISOLATED FROM
HOT PEPPER
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& SEO YOUNG PARK (CHONNAM NATIONAL UNIVERSITY, KOREA
(SOUTH)), SANG HOON MA (CHONNAM NATIONAL UNIVERSITY,
KOREA (SOUTH)), MI JIN JEON (CHONNAM NATIONAL
UNIVERSITY, KOREA (SOUTH)), AH YOUNG KIM (CHONNAM
NATIONAL UNIVERSITY, KOREA (SOUTH)), SE HEE PARK
(CHONNAM NATIONAL UNIVERSITY, KOREA (SOUTH)), HYUN
MIN KIM (CHONNAM NATIONAL UNIVERSITY, KOREA (SOUTH)),
MAT THANH DAT (CHONNAM NATIONAL UNIVERSITY, KOREA
(SOUTH)), CHUL-HO YUN (CHONNAM NATIONAL UNIVERSITY,
KOREA (SOUTH)), YOUNG HEE JOUNG* (CHONNAM NATIONAL
UNIVERSITY, KOREA (SOUTH))

© SEOYOUNG302@NAVER.COM

PlantNADPH-cytochrome P450reductase (CPR)existsinthecell
membranethatplaysimportantrolewhichtransfertheelectronto
variousplantP450s. Two CPRgenes(CaCPR1,CaCPR2)wereisolated
fromhotpepper(CapsicumannuumL.cv.Bukang). QuantitativePCR
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analysiswasusedfordeterminingCaCPRsmRNA expressionlevels
invarioushotpeppertissues. Theexpressionlevelwasgradually
increased during fruit ripening. In case of CaCPR2, however,
mRNAwasconstitutivelyexpressedinalltissuesand expression
levelwaslowerthanCaCPR1.CaCPR2washeterogously expressed
inEscherichiacolitoinvestigatethe enzymaticproperties. The
enzymaticpropertiesof CaCPR2weredeterminedby characteristic
absorptionspectrumandcatalyticactivitiesmeasurement, which
wereassessedusingproteinandchemicalsubstratesincludingP450,
cytochromec,cytochromeb5,MTT,and CTC. Theseresultsshow
thatalthoughthe CaCPR2isnotamajor CPRinmosttissuesinhot
pepper,butitcouldplaysimportantroleunderthestresscondition.

PC10.45 FUNCTIONAL STUDY

OF CYP707A FAMILY GENES (ABA
8’-HYDROXYLASES) FROM HOT PEPPER
(CAPSICUM ANNUUM)
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@& HYUN MIN KIM (CHONNAM NATIONAL UNIVERSITY, KOREA
(SOUTH)), AH YOUNG KIM (CHONNAM NATIONAL UNIVERSITY,
KOREA (SOUTH)), SE HEE PARK (CHONNAM NATIONAL
UNIVERSITY, KOREA (SOUTH)), SANG HOON MA (CHONNAM
NATIONAL UNIVERSITY, KOREA (SOUTH)), SEO YOUNG
PARK (CHONNAM NATIONAL UNIVERSITY, KOREA (SOUTH)),
MI JIN JEON (CHONNAM NATIONAL UNIVERSITY, KOREA
(SOUTH)), CHUL-HO YUN (CHONNAM NATIONAL UNIVERSITY,
KOREA (SOUTH)), YOUNG HEE JOUNG (CHONNAM NATIONAL
UNIVERSITY, KOREA (SOUTH))

@ TBLINJENAVER.COM

Cytochrome P450 (P450 or CYP) monooxygenases in plants
haverolesinthebiosynthesisofplanthormones, defenserelated
chemicals,anddiversesecondarymetabolites. WeisolatedcDNA
for CYP707A family gene (Ca-P12-A1,-A2,-A3 and-A4), which
wereencoded Abscisicacid8-hydroxylasefromacDNAlibraryof
hotpepper(CapsicumannuumL. cv.Bukang). Tounderstanding
therolesoftheCa-P12-A1,-A2,-A3and-A4 genesinhotpepper,
thegeneexpressionpatternsinvarioushotpeppertissues were
analyzed. The Ca-P12-A3 was highest expressed in all tested
tissues. Theexpressionlevelof Ca-P12-A2wasincreasedinleaves
under stress condition. The Ca-P12-A1 was increased during
fruit ripening stage. Although the relative transcript level of
Ca-P12-A4 was very low, it was mainly expressed in ovary.
Theresultssuggestthatthesegenesplaydifferentrolesinplantby
theirspecificexpressionpatterns. Toidentifythecatalyticfunction
of the Ca-P12-A1,-A2,-A3 and -A4 genes, these proteins were
clonedintoE. coliexpressionvectorandheterologouslyproducedin
E.colisystem.Theserecombinantproteinswerecatalyzed ABAto
8’-hydroxy ABA,phaseicacid,anddihydrophaseicacid. Toconfirm
thefunctionoftheCa-P12-A1,-A2,-A3and-A4genesinplant, these
geneswereclonedintoplantexpressionvectorandtransformed
intotobacco(Nicotianatabacumcv.XanthiNC).TheCa-P12-A1l,
-A2,-A3and-A4over-expressiontransgenictobaccoplantsshowed
the wilting phenotype. Furthermore, these transgenic tobacco
plants showed that down regulated seed formation and pollen
viability comparetonon-transgenictobacco.
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PC10.46 ROOT HYPOXIA INDUCED
CHANGES IN LEAVES OF TOMATO AND
CUCUMBER SEEDLINGS
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& ANNA KOLTON (UNIVERSITY OF AGRICULTURE IN KRAKOW,
POLAND), MALGORZATA CZERNICKA (UNIVERSITY OF
AGRICULTURE IN KRAKOW, POLAND), KINGA KESKA (UNIVERSITY
OF AGRICULTURE IN KRAKOW, POLAND), ALINA WISZNIEWSKA
(UNIVERSITY OF AGRICULTURE IN KRAKOW, POLAND)

© AKOLTONWORK@GMAIL.COM

Hypoxia is a state of oxygen deprivation. Hypoxia in root
environmentoccursfrequentlyduringcropproductionaswellas
innatural conditions. Thisphenomenonmay cause hugelosses
incropyield. Preliminary study was conductedinhydroponicsin
growthroom.Next,twogenotypesoftomatoand cucumberwere
cultivatedinthegreenhousecondition. Theroothypoxiatreatment
was introduced when seedlings had 2-3 leaves. The duration of
hypoxia condition was 7 days. Then, plants were cultivated for
recoveryfor14daysandanother7dayshypoxiatreatmentwere
established. During hypoxia stress the production of reactive
oxygenspecies (ROS)wasconfirmedandthechangesinantioxidant
systemareexpected.Peroxidase, catalaseand superoxidedismutase
activitiesinseedlings’leavesweredifferentially affectedintomato
and cucumber genotypesasaresult ofroot hypoxia stress. The
differencesinphenoliccompoundsaccumulationwerealsoobserved
comparing treated and control plants as well as two genotypes
of cucumber or tomato seedlings. Changes in photosynthesis
intensitywerealsoobservedindependence onhypoxiatreatment
andspecies. Variedreactionforhypoxiainbothgenotypeofeach
speciessuggestingdifferentmechanismoftolerance.Resultsmay
providenewavenuetounderstandresponsesandtoleranceintomato
andcucumberplantstohypoxia.

PC10.47 INCREASING OF
TRANSFORMATION EFFICIENCY TO THE
PHOSPHINOTHRICIN USING SEVERAL
EXPRESSION SYSTEMS IN SOLANACEAE
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& AH YOUNG KIM (CHONNAM NATIONAL UNIVERSITY, KOREA
(SOUTH)), SE HEE PARK (CHONNAM NATIONAL UNIVERSITY,
KOREA (SOUTH)), HYUN MIN KIM (CHONNAM NATIONAL
UNIVERSITY, KOREA (SOUTH)), SANG HOON MA (CHONNAM
NATIONAL UNIVERSITY, KOREA (SOUTH)), SEO YOUNG PARK
(CHONNAM NATIONAL UNIVERSITY, KOREA (SOUTH)), MI JIN
JEON (CHONNAM NATIONAL UNIVERSITY, KOREA (SOUTH)),
YOUNG HEE JOUNG (CHONNAM NATIONAL UNIVERSITY,

KOREA (SOUTH))

©@ KIMAY1243@HANMAIL.NET

Thebargeneisusedasselectionmarkerfortransgenicplantsandalso
agriculturaltraitforherbicideresistance. Wehaveusedthebargene
toselecttransformedcallusandalsotodevelopofherbicide-resistant
tomatoplants. Some Solanaceaeplantssuchastomatoandtobacco,
weresensitivelyaffectedbythephosphinothricinanddeclined
transformationefficiency.Inaddition, thesebaroverexpressed
transgenic plants exhibited low degree of tolerance against
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phosphinothricincomparetomonocotplants. Thesereasons,the
bargeneisnotsuitableforselectivemarkerforsomeSolanaceae
especiallyfortomatoplant. Wehaveintroducedwithtwoapproaches
thebarselectionsystemtosolvetheproblems. Firstwasincreasebar
geneexpressionlevelusingstrongpromotersuchasenhanced 35S
promoter (double 35S),andincreasetranslationefficiencyusingthe
modified GUBQ1 promoter (G1-3:tobaint) whichwasisolated from
thegladiolaspolyubiquitingeneandreplacement5’intron ofthe
promoterwith5’intronoftobaccopolyubiquitingene. Theotherwas
targetingthe PAT enzymetochloroplastusingthetransitpeptide
ofoxygenevolvingprotein/rubiscosmallsubunit. Asaresult, the
tolerancelevelagainstphosphinothricinwascorrelatedtothe PAT
expressionlevelbydifferentbarexpressionsystems.

PC10.48 SCREENING FOR INHIBITORS
OF INOSITOL PHOSPHORYLCERAMIDE
SYNTHASE: A NEW HERBICIDE MODE

OF ACTION?
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@& ELIZABETH PINNEH (UNIVERSITY OF DURHAM, UNITED
KINGDOM), PATRICK STEEL (UNIVERISTY OF DURHAM, UNITED
KINGDOM), PAUL DENNY (UNIVERISTY OF DURHAM, UNITED
KINGDOM), MICHAEL STARK (UNIVERSITY OF DUNDEE,

UNITED KINGDOM), STEPHEN LINDELL (BAYER CROP SCIENCE,
GERMANY), PETER LUMMEN (BAYER CROP SCIENCE,
UNITED KINGDOM)

@ ELIZABETH.PINNEH@DURHAM.AC.UK

Therearecurrently480unique casesofherbicideresistantweeds
globally, withresistance totwo or more herbicides foundin 252
species. Therapidincreaseinmultipleresistancesinweeds combined
withthestagnancyintheidentificationofanewherbicidemode
ofactionforoverthreedecades,raisesachallengethatthreatens
crop production worldwide.Recent research into sphingolipid
synthesishasbroughtabouttheidentification ofapromisingnew
site of action, involving the non-mammalian enzyme inositol
phosphorylceramidesynthase (IPCS).IPCScatalysesthetransferof
phosphoinositoltothe C-1 hydroxylofceramidethereby generating
inositol phosphorylceramide;deletionofthisenzymehasbeenfound
tobelethalin Saccharomyces cerevisiae. Thedivergenceinthe
sphingolipidbiosyntheticpathwayinanimalsandplantsallows
forthecreationofnovelherbicideswithminimalimpactonanimals
andhumans.An11,000memberlibrary comprisingcompoundswith
demonstrableherbicidalactivity,andanunknownmodeofaction,
hasbeenscreenedagainstIPCSfrom Arabidopsisthalianaand Oryza
sativa.Followingstructuralclustering(Tanimotoindexof0.7) sets
of putativeinhibitorsassociated withapoptosisandmembrane
disruptionwereidentified. Thispresentation willdescribethese
studiesalongwithsecondaryassaysaimedatvalidatingthesehitsas
trueinhibitorsof IPCS,whichcanbedevelopedforuseasherbicides.
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PC10.49 COMBINATORIAL
TRANSCRIPTIONAL REGULATION
OF THE PLANT DEFENCE RESPONSE
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& MAURA DI MARTINO (UNIVERSITY OF WARWICK, UNITED
KINGDOM), ALEX JONES (UNIVERSITY OF WARWICK, UNITED
KINGDOM), EMILY BREEZE (UNIVERSITY OF WARWICK, UNITED
KINGDOM), KATHERINE DENBY (UNIVERSITY OF YORK,
UNITED KINGDOM)

© MAURA.DIMARTINO@YORK.AC.UK

Transcriptional reprogramming plays a significant role in the
defence of plants against pathogen infection. This defence
responseinvolvesacomplexandhighlysophisticatedregulatory
circuitryin which transcription factors (TFs) play a key role in
determiningthespecificity of theresponsetodifferentpathogens.
Wehaveobtainedhigh-resolutiontemporaltranscriptomedata
followingbioticand abioticstresstreatmentsin Arabidopsis,and
havegeneratedregulatorynetworkmodelsofthe TFinteractions
underlying these responses. Such models predict widespread
combinatorialtranscriptionalregulationof manyknowndefense
genesandpathways, providingamechanismforgenerating complex
transcriptional profiles,andthusfine-tuningtheplant’sresponse.
Combinatorial regulation can also occur by variations in the
compositionofmulti-subunit TFs.NF-Y TFsdirectlybind CCAAT
boxesintargetgenepromotersastrimersof A,Band Csubunits,
andcanactaspositiveornegativeregulatorsoftranscription.In
Arabidopsisamulti-genefamilyencodeseachsubunitofthecomplex
andmanyofthesesubunitschangeinexpressionduringplantstress
responses. Aputativetrimer (NF-YA2,NF-YB2,NF-YC2)hasbeen
identified. WehaveshownthatNF-YA2expressionlevelsdetermine
accumulationofJAandthatthenf-ya2 mutantdisplayssignificantly
increasedsusceptibilitytoBotrytiscinerea. Furthermore, BiFC
assaysinN.benthamianarevealedthatNF-YB2andNF-YC2areable
toheterodimeriseinplanta,andthisinteractionwasconfirmedin
Arabidopsisexpressingtagged NF-YC2. Wearenowinvestigating
whetherthisNF-YB2/C2dimerbindsthe NF-YA2subunit,and,ifso,
theregulatoryfunctionoftheresultingNF-Ytrimerduringdefence
againstB.cinerea.
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PC10.50 WORLDWIDE GENETIC
COMPARISON OF POTATO CYST
NEMATODES USING GENOTYPING
BY SEQUENCING
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@ NATHALIE DAUPHINAIS (AGRICULTURE AND AGRI-FOOD
CANADA, CANADA), BENJAMIN MIMEE (AGRICULTURE AND
AGRI-FOOD CANADA, CANADA), GUY BELAIR (AGRICULTURE
AND AGRI-FOOD CANADA, CANADA), VIVIAN BLOK (JAMES
HUTTON INSTITUTE, UNITED KINGDOM), ERIC GRENIER
(INSTITUTE OF GENETIC ENVIRONMENT AND PLANT
PROTECTION INRA, FRANCE)

©@ NATHALIE.DAUPHINAIS@AGR.GC.CA

Thepotatocystnematodes (PCN), GloboderarostochiensisandG.
pallida,areamongthemosteconomicallyimportantpestsofpotato
andquarantineorganismsinmanycountries. Theintroduction
and potential spread of these species in any part of the world
hasseriousimplications for potato production and export. PCN
managementisprimarilyachieved throughtheuseofresistant
varieties. However,PCNpopulationsdifferinvirulenceagainstthe
differentresistancesources.Itisofparamountimportancetobeable
toidentifythesevariantsandtounderstandthemechanismsleading
tothebreakdownofplantresistance. Tothisend, genotyping-by-
sequencing hasbeenusedtorapidlyidentify Single Nucleotide
Polymorphisms(SNPs)andcompareallelefrequenciesbetween
populations. This method allowed the direct comparison of
worldwide populations. For G. rostochiensis, ourresults showed
aclearseparation of pathotypesRol and Ro2fromRo3,Ro4 and
Ro5.Atalocalscale,somepopulationswithdifferentpathotypes
(RolvsRo2)butsameorigin(NY)wereverysimilar,suggesting
arecentdifferentiationeventorahighlevel of passivegeneflow
betweenthesepopulations.ForG. pallida,amajordifferencewas
observedbetweenthepathotypePalandPa2/3.Itwasalsopossible
todistinguishhighlyvirulentSouth Americanpopulationsfrom
Europeanpopulations. Formostofthesegroups,weidentified SNP
markersthatcouldbeusedfordiagnosticsinmanagementprograms.
PhylogeographicresultsalsoconfirmedthatbothPCNspeciesmay
shareasinglecommonintroductionoriginintoEuropeandthento
North America.

PC10.51 INVESTIGATION OF
ARSENITE UPTAKE KINETIC IN RICE
(ORYZA SATIVA) CULTIVARS
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@& MAHDI YOUSOFINIA (TARBIAT MODARES UNIVERSITY, IRAN),
FAEZEH GHANATI (TARBIAT MODARES UNIVERSITY, IRAN),
MARKUS J TAMAS (GOTEBORG UNIVERSITY, SWEDEN)

@ M.YOUSOFINIA@MODARES.AC.IR

Arsenic (As) is one of the most poisonous elements in the
environment whose inorganic forms such as arsenite are
more toxic than organic ones. Arsenic toxicity depends on the
speciationandincreaseswithdecreasingoxidationstates.Dueto
areducingenvironmentinricefields, thelevel ofarsenicuptake
andaccumulationinthisplantismuchhigherthanothercereals.
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Hypothetically, Asistakenupbyviatwohigh-andlow-affinity
systemsatlowandhigh Asconcentrations,respectively.Inthe
presentstudy Asuptakebytwolraniancultivarsofrice (Hashemi
andNajafi) arecompared. Theseeds were grownhydroponically
inKamachimediumfortwentydaysandthenhigh (0-0.05mM)
andhighandlowaffinityuptake (0-25mM) of Aswereevaluated.
Althoughkineticsparametersdiffered considerablybetweentwo
cultivars,themeansofR? valuesshowed that Asuptakeinboth
cultivarswashyperbolic, suggestinganactivetransportof As.
Uptakerateof AsbyHashemicultivarwashigher,regardlessthe
levelof suppliedsubstrate. Thisvariety showedhighervalues of
kinetic parameters, Vmax and K, than Najafi.The higherrate of
As (IIT)uptake maybe due to some difference physiologicaland
morphologicalattributessuchasrootlengthorlocalizationand
number of transporters. Uptakekinetics characteristicscanbe
consideredasanimportantcriterionforselectingvarietieswith
less Asuptakeincontaminatedareas,resultinginlowerentrance of
Asintofoodchainandminimizingitsriskforhumanhealth.

PC10.52 OVEREXPRESSION OF (3-D-
N-ACETYLHEXOSAMINIDASE GENE IN
TOMATO RESULTS IN HIGHER FLOWERING
AND FRUIT SET WITH REDUCTION IN
FRUIT SIZE
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& MOHAMMAD IRFAN (NATIONAL INSTITUTE OF PLANT GENOME
RESEARCH, INDIA), VINAY KUMAR (NATIONAL INSTITUTE
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CENTRAL INSTITUTE OF MEDICINAL AND AROMATIC PLANTS,
INDIA), NIRANJAN CHAKRABORTY (NATIONAL INSTITUTE OF
PLANT GENOME RESEARCH, INDIA), SUBHRA CHAKRABORTY
(NATIONAL INSTITUTE OF PLANT GENOME RESEARCH, INDIA),
ASIS DATTA (NATIONAL INSTITUTE OF PLANT GENOME
RESEARCH, INDIA)

©@ IRFANQADRIO1@GMAIL.COM

The B-D-N-acetylhexosaminidase (B-Hex)is acell walllocated
N-glycanprocessingenzymeanditbreaksthe glycosidicbonds
between carbohydrates, as well as between carbohydrate and
noncarbohydrate. The suppression of gene of this enzyme in
tomato was resulted in enhanced shelf life of fruits without
affectingplant growth, fruit development andyield. In order to
furtherinvestigatetheroleofthisenzyme,itsoverexpressionwas
carried out constitutivelyintomatoandtransgenicplantswere
raised. Theanalysisof morphologicaland agronomicparameters
oftransgenicplantsrevealedthatthenumberofflowersandfruit
setinoverexpressedlineswereincreasedsignificantly. Thesize of
overexpressedfruitswasreduceddrasticallywithnoeffectonfruit
shape.Interestingly, weobservedthatleafchlorophyllcontentand
photosyntheticefficiencywasdecreasedinoverexpressedlinesand
thesolublesugarcontentwasalsochangedintheoverexpressed
lines. Theoverexpressedfruitswereripened earlierthancontrol
andshowedreducedshelflifeand susceptibility towardsfungal
pathogen Botrytiscinerea.Further,identificationand quantification
of significantchangestothefruitproteomewascarriedoutduring
developmental and ripening stages using high-throughput
iTRAQandhigh-resolutionmassspectrometry.Overall,ourdata
suggeststhatoverexpressionof 3-Hexresultsinincreased flowering
andfruitsetwithreductioninfruitsizeandshelflife.
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PC10.53 POTATO SOMACLONES
REGENERATED FROM CELLS ADAPTED
TO THAXTOMIN A ARE MORE RESISTANT
TO COMMON SCAB

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION

@ NATHALIE BEAUDOIN (UNIVERSITY OF SHERBROOKE, CANADA),
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SAFA LABIDI (UNIVERSITY OF SHERBROOKE, CANADA)

@ NATHALIE.BEAUDOIN@USHERBROOKE.CA

Common scab is a disease which causes scab-like lesions on
the surface of potato tubers, thus decreasing their quality and
market value. Themain causal agent of common scabis thesoil
actinobacteria Streptomyces scabies. Duringtheinfectionprocess,
S. scabiessecretesatoxin,thaxtomin A, whichisessentialforthe
developmentofdiseasesymptoms. Oneofthebeststrategiesto
reducetheincidenceofthediseaseistousecultivarsthataremore
toleranttothedisease.However,littleisknownonthemechanisms
thatprotectpotatotubersfromsS. scabies.Sincethaxtomin Aisakey
factorinthedevelopmentofthedisease,increasingresistanceto
thetoxinmayhelpreducediseasesymptoms. Wehavedeveloped
anewapproachtoprogressivelyadaptpotatocallitothaxtomin
A.Somacloneswereregeneratedfromthaxtomin A-adaptedcells
and tested for resistance to common scab. We identified three
somaclonal variantsthat are moreresistant tocommon scabin
greenhouseexperiments,andthisresistancewasmaintainedin
fieldexperimentsinthenextgeneration. Thesesomaclonalvariants
arebeingcharacterizedtoidentifythemolecularandphysiological
changesassociatedwithabettertolerancetocommonscab. Wewill
presentspecificchangesinthetuberproteomeandthestructure of
theperidermthatmayexplaintheincreasedresistancetocommon
scabobservedinthesesomaclones.

PC10.54 SIGNAL ROLES OF
REACTIVE CARBONYL SPECIES

(RCS) DURING INDUCTION OF RCS
DETOXIFICATION ENZYMES AND
ANTIOXIDANT DEFENCE SYSTEM IN
ARABIDOPSIS THALIANA AND EUTREMA
PARVULUMUNDER SALINITY

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION

@ TOLGA YALCINKAYA (EGE UNIVERSITY, TURKEY), BARIS
UZILDAY (EGE UNIVERSITY, TURKEY), RENGIN OZGUR (EGE
UNIVERSITY, TURKEY), ISMAIL TURKAN (EGE UNIVERSITY,
TURKEY), ASKIMH SEKMEN (EGE UNIVERSITY, TURKEY)

@ TOLGAYALCINKAYA@HOTMAIL.COM

Whenplantsareexposedtoenvironmental stresses, production of
reactiveoxygenspecies (ROS)increaseduetoimbalanceinmetabolic
processes. Accumulation of ROS damage cellularmolecules such
asnucleicacids, proteins and lipids. Break-down of lipidsin cell
membranesbyROS causesproductionoflipid peroxidationproducts
suchas4-hydroxy-2-nonenal (HNE),4-hydroxy-2-hexenal (HHE),
malondialdehid (MDA) and acrolein (ACR) which are called as
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reactive carbonylspecies(RCS).Thesecompoundsaredetoxified
byaldehydedehydrogenases,aldose/aldehydereductasesand2-
alkenalreductasesinplants.RecentstudiessuggestthatRCSand
RCSrelatedmetabolismtakeroleinsaltstressresponseofplants.
However,thesefindingswereobtainedfromglycophyticplantssuch
asArabidopsisthaliana,NicotianatabacumandOryzasativa.There
arenostudiesonthistopicinhalophyticplantswhicharegenetically
adaptedtosaltstress.Itislogicaltothinkthatinhalophytestheroles
of RCSmightbedifferentfromglycophyticplantsand RCSmight
takesignallingrolesundersalinity. InvestigatingRCS metabolism
anditssignallingcomparativelyinglycophytesandhalophytesis
importantforelucidationofthesenewpotentialmechanismsthat
takeroleinsaltstresstolerance. Forthispurpose,inthisworkwe
testifexogenousRCS caninducedifferentdefenceresponsessuch
asRCSdetoxificationenzymesandantioxidantdefencesystemin
A.thaliana(glycophyte)andE. parvulum(modelhalophyte).

PC10.55 PROTEINS FROM GREEN LEAF
WASTE IN FOOD STRUCTURES - A STUDY
FOCUSED ON LEAF PROTEIN BASED
FREEZE-DRIED FOAMS

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION

@ ANNA-LOVISA NYNAS (SWEDISH UNIVERSITY OF
AGRICULTURAL SCIENCES DEPARTMENT OF PLANT BREEDING,
SWEDEN), WILLIAM NEWSON (SWEDISH UNIVERSITY OF
AGRICULTURAL SCIENCES DEPARTMENT OF PLANT BREEDING,
SWEDEN), MAUD LANGTON (SWEDISH UNIVERSITY OF
AGRICULTURAL SCIENCES DEPARTMENT OF MOLECULAR
SCIENCES, SWEDEN), EVA JOHANSSON (SWEDISH UNIVERSITY
OF AGRICULTURAL SCIENCES DEPARTMENT OF PLANT
BREEDING, SWEDEN)

@ ANNA-LOVISA.NYNAS@SLU.SE

Intheproductionofmanyvegetablesalargepartofthecrop,mainly
greenleaves,isconsideredaswasteandleftinthefield. Finding
ways to utilize the leaves will increased sustainability of the
primaryproductionandaddvaluetothecrops.Freshgreenleaves
arecomposedof1-8 % w/wprotein,and approximately 50%ofthe
proteinisribulose-1,5-bisphosphate carboxylase/oxygenase,also
knownasRuBisCO.RuBisCOhaspromisingfunctional properties
relevantinfoodstructures. Thestructuresinfooddetermineits
texture,whichisanimportantaspectofhowfoodisperceivedwhen
consumed. Thepropertiesof RuBisCOasakeyelementinseveral
foodstructures,suchasgelsandwetfoams,havebeenstudiedbefore
providinginformationonRuBisCO’spotentialhigh performance,
butthereisnoknowledge of how the protein behaves when the
structureshavebeenfrozenandsubsequentlyfreeze-dried. We
proposeapossiblewaytoproduce RuBisCOproteinisolatesfrom
theleavesofdifferentcrops,suchascarrot,beetroot,broccoliand
cabbage, throughaprocessincludingthermalcoagulationofthe
greenfractionandpH-shiftprecipitationof thewhitefraction. We
aimtoincreasetheunderstandingofthefunctional propertiesof
RuBisCOinfoodstructuresbyinvestigatingfreeze-driedfoams
basedonthegreenleafproteinsfromdifferentplants.
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PC10.56 RE-WIRING PLANT
REGULATORY NETWORKS TO ENHANCE
STRESS TOLERANCE
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@ IULIA GHERMAN (UNIVERSITY OF WARWICK, UNITED
KINGDOM), MATHIAS FOO (UNIVERSITY OF WARWICK,
UNITED KINGDOM), DAVID L WILD (UNIVERSITY OF WARWICK,
UNITED KINGDOM), KATHERINE J DENBY (UNIVERSITY OF
YORK, UNITED KINGDOM), DECLAN G BATES (UNIVERSITY
OF WARWICK, UNITED KINGDOM)

@ I.GHERMAN@WARWICK.AC.UK

By using synthetic biology and control engineering
to inform experimental design, we aim to engineer
Arabidopsis plants that are more resilient to stress.

Abiotic (such as drought, high light, senescence) and biotic
(such as Botrytis cinerea, Pseudomonas syringae infection)
stressesresultinlarge-scaletranscriptionalreprogrammingin
plants. We have elucidated models of the complex regulatory
networks underlying this reprogramming from time series
transcriptome data of Arabidopsis genes which are specific to
eachindividual stress. Using a combination of simulationsand
Bayesian statistics, with knockout mutant transcriptome and
yeastone-hybriddata, wehaveensuredthesetranscriptionfactor
networks are as accurate as possible. These models have been
usedtopredictkeyregulatorsandreporter genesfor Arabidopsis
defence responses for biotic stresses, as well as to predict the
network re-wirings that will enhance the defence response.

Re-wiring involves changing the regulatory regions of
transcriptionfactors,influencingtheirexpressionlevelsandhaving
aknock-oneffectontherestofthenetwork. Inordertovalidatethe
conclusionsofoursimulations, thehypothesesfromourcomputer
modellingarebeingtestedinatransientprotoplastsystemswith
targetgenesre-wiredwithpromoterspredictedtohavethedesired
effect. Reportergenestrackthestrengthofthe Arabidopsisdefence
responseincomparisontothecontrol,afterinductionwithchitin
orflg-22. Afewroundsofthedesign-build-testcyclewillincrease
ourconfidenceinthecomputermodellingand chosenre-wirings,
allowingustoengineerstabletransformantsin Arabidopsisplants.

PC10.57 NICOSULFURON RESISTANCE
IN IXOPHORUS UNISETUS (J. PRESL)

SCHLTDL. BY POINT MUTATION IN THE
ALS (ACETOLACTATE SYNTHASE) GENE

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION

& ALEJANDRO DOMINGUEZ-LOPEZ (COLEGIO DE POSTGRADUADOS,
MEXICO), VICTOR CONDE-MARTINEZ (COLEGIO DE
POSTGRADUADOS, MEXICO), EBANDRO USCANGA-MORTERA
(COLEGIO DE POSTGRADUADOS, MEXICO), JESUS R TORRES-
GARCIA (CENTRO DE INVESTIGACION Y ESTUDIOS AVANZADOS
DEL IPN, MEXICO), OBDULIA L SEGURA-LEON (COLEGIO DE
POSTGRADUADOS, MEXICO)

©@ DOMINGUEZ.JESUS@COLPOS.MX

Asaweedspecies,Ixophorusunisetus(].Presl) Schtld. (zacatepitillo)
affectsthemaizecropin]alisco,Mexico.Nicosulfuronisan ALS
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inhibitingselectiveherbicideforthiscrop.InMexico, populations
ofthisgrassweedhavebeenfoundthatcannotbecontrolledbythe
recommendeddose.Resistanceto ALSinhibitorsismostcommonly
causedbypointmutationsinthe ALS gene. Theobjectiveofthis
study was to detect nicosulfuron resistance-associated point
mutations in the ALS gene in I. unisetus by using restriction
enzymes.Randomsamplesofthe weed were collected fromtwo
maizeproducinglocations,namelyLaBarcaand Ameca,Jalisco.
GenomicDNAwasextractedfrom30plantsfromeachlocation. PCR
wasperformedusingprimerstargetingthepositions 197and 574
inthe ALSgene,whichhavepreviouslybeenreportedastarget-
sitemutations. Theampliconsweredigestedwiththerestriction
enzymesNla-IVandBst-XIbythedCAPSmethod, whichdetects
thechangesthatconferresistanceto ALSinhibitors. Amplified
fragmentsoftheexpectedsize(100bp)andintensity wereobtained
fromalltheplants.Resistancetonicosulfuronof!. unisetusfrom
LaBarcawasconfirmedbyacharacteristicpolymorphicprofile
obtainedbydigestingtheamplicontargeting ALS-197withNla-
IVin60%oftheplants. However,intheplantsfrom Ameca, this
polymorphicprofilewasabsent.Itcanbeconcludedthatresistance
ofL.unisetustonicosulfuroniscausedbymutationsinthetargetsite.

PC10.58 SOLUTE ACCUMULATION AND
PROTEIN EXPRESSION IN MAIZE (ZEA
MAYS L.) PLANTS UNDER WATER DEFICIT

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION

& VICTOR CONDE-MARTINEZ (COLEGIO DE POSTGRADUADOS,
MEXICO), SABINA VELAZQUEZ-MARQUEZ (CENTRO DE
INVESTIGACION Y ESTUDIOS AVANZADOS DEL IPN, MEXICO),
CARLOS TREJO (COLEGIO DE POSTGRADUADOS, MEXICO),
ADRIANA DELGADO-ALVARADO (COLEGIO DE POSTGRADUADOS,
MEXICO), EBANDRO USCANGA-MORTERA (COLEGIO DE
POSTGRADUADOS, MEXICO)

©@ VCONDE@COLPOS.MX

Waterdeficithasanegativeimpactonplantgrowth,biomassand
seedproduction. Maize genotypestoleranttowaterdeficitcanhave
someresponsemechanismswhichallowthemtoadaptandsurvive
understress conditions. Waterdeficitreducestherelative water
content,osmoticpotentialand soluteaccumulation,and causes
changesinproteinexpression. The objectivewastoanalyseanumber
of physiologicalandbiochemicaltraitsintwomaizevarieties: VS-
22 (tolerant)and AMCCG-2 (susceptible) subjectedtowaterstress.
Samplesweretaken49daysafteremergence (DAE)fromplants
undertwotreatments:control (well-watered) and water-deficit (50%
of soilwateravailability). Waterdeficitin VS-22showedaRWC of
80%and anosmoticpotential (Y,)of-2.0MPa,comparedwiththe
controlplants VS-22whichhadaRWCof98%andY, of-0.64 MPa.
Waterstressinthe AMCCG-2 genotypeshoweda70%RWCanda
Y, of-1.52MPa. Anincreaseintheaccumulationof proline, glucose,
fructoseandsucrosewasdetected,andthetrehalosedisaccharide
wasalsoevidenced. Theeffectof waterdeficitproducedareductionin
theRuBPCaseproteinexpressioninbothgenotypes,with AMCCG-2
beingmore affected. Water stressshowedapositive correlation
between water relations traits and solute accumulation. The
lowestdecreaseinRWCandY,inVS-22indicated abetterosmotic
adjustmentcomparedwith AMCCG-2.
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CHARACTERIZATION OF ZEA
MAYS XIPOTL FAMILY GENES
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PC10.60 THE TIME IS RIPE:
SUGAR AND HORMONE SIGNALS
IN WHEAT GRAIN GERMINATION

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION

@& ESTEFANY S SANCHEZ MARTINEZ (CENTRO DE INVESTIGACION
Y DE ESTUDIOS AVANZADOS DEL IPN LANGEBIO, MEXICO),
RUBEN RELLAN ALVAREZ (CENTRO DE INVESTIGACION Y
DE ESTUDIOS AVANZADOS DEL IPN LANGEBIO, MEXICO),
RUAIRIDH J H SAWERS (CENTRO DE INVESTIGACION Y DE
ESTUDIOS AVANZADOS DEL IPN LANGEBIO, MEXICO)

@ ESTEFANY.SANCHEZ@CINVESTAV.MX

ThePhosphatidylcholine (PtCho)isthemostabundantphospholipid
ineukaryoticcellmembranes,it’sbiosynthesisdivergeswithinthe
Kennedypathwayorthetriplemethylationofphosphoethanolamine
bytheenzymephosphoethanolaminemethyltransferase (PEAMT).
InArabidopsisthaliana,aninsertionalmutantfor PEAMT (xipotl,
xpll)presentedshortrootphenotypecoincidentwiththeobserved
in phosphorous deficiency. So far, 3 genes are reported for the
methylation steps. However,in Zeamays, 4 genes are predicted
for PEAMT functionandshowuniquetissuespecificexpression
patternsinearlystagesofrootdevelopmentdespitehavingthesame
biochemicalfunction. Toclarifytheactivity of Zmxplfamily genes,
weperformedheterologous complementationofthe Arabidopsis
insertionalmutantsxpllandxpl1,2,3,usingZmxplCDS family genes
drivenby ArabidopsisPEAMT promoterstostudyifthemaizegenes
canperformallthreemethylationsteps. Besides, weidentified ‘loss of
function’insertionalmutantsinmaize withthetransposonsystem
UniformMutounderstandtheirroleintheplant.Inaddition, weare
studyingthespatial patternsofZmxplgenesexpressionatearly
stagesofrootdevelopmenton WT andxpl/mutants. Takentogether,
theresultswillgiveusaninsightintothe functionalrole Zmxpl
family genesinthebiosynthesisof PtCho.

& ROSS DENNIS (CSIRO ANU, AUSTRALIA), JEAN PHILIPPE-RAL
(CSIRO, AUSTRALIA), ROBERT FURBANK (ANU, AUSTRALIA)

@ ROSS.DENNIS@CSIRO.AU

Pre-harvestSprouting (PHS), whichiswhenmaturewheatgrains
germinate on the plant prior to harvest, is a major problem for
wheatfarmers. [tcanoccurwhenthereisrainorveryhighlevels
ofhumiditypriortoharvest. PHSresultsinadowngradingofthe
qualityofthegraintofeed,andrepresentsalossofincomeforthe
farmer. The currentmodel of cereal germination consistsof: (1)
hormonesignalsbreakingdormancyandinitiatinggermination;
(2)thereleaseof a-amylasesandproteasesintotheendosperm;(3)
thedegradationofstarchbyamylasesreleasingsugarstofuelearly
plantgrowth.Highamylaseexpressionisthusstronglyassociated
withgermination; however,someplantsaccumulatehighlevels
ofamylaseinmaturegrainwithoutgermination. Theaimofthis
studyistoinvestigatetheeffectsof a-amylaseexpressionandsugar
signallingongerminationanddormancyinwheat. Wegenerated
transgenicwheatwithamylaseexpressionintheendospermprior
tograinmaturity,allowinguncouplingofamylaseactivity from
graindormancy. Thisamylaseactivitywasshowntobesufficient
to remove dormancy and initiate germination. However, the
germination process itself was delayed. This work highlights
asyetunexploredinteractionsof sugarandhormonesignalling
duringgerminationanddormancy. Inthelongtermthisproject
aimstodefinedifferencesbetweendormancyand germination
inanimportant cereal crop leading to new solutions to prevent
pre-harvestsprouting.
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SENSING AND SIGNALLING IN
ARABIDOPSIS METABOLISM
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@ HELENA HERRMANN (THE UNIVERSITY OF MANCHESTER,
UNITED KINGDOM), GILES N JOHNSON (THE UNIVERSITY OF
MANCHESTER, UNITED KINGDOM), JEAN-MARC SCHWARTZ (THE
UNIVERSITY OF MANCHESTER, UNITED KINGDOM)

@ HELENA.HERRMANN@POSTGRAD.MANCHESTER.AC.UK

Theallocationoftransientcarbonassimilatessuchassugars,starch,
malateandfumarateshiftsin Arabidopsisthalianaastheplantis
subjectedtodifferentstresses. Usingbothmodellingandwetlab
techniquesweexplorehowthetightlyregulatedinterplayof carbon
assimilatesprovidestheconditionsnecessaryforphotosynthetic
acclimation. Weaimtounderstandboththe metabolicchanges
which signal an acclimation response as well as the different
metabolic states required for acclimation. We have identified
cytosolicfumarateaccumulationasnecessaryrequirement for
acclimationtobothcoldand warmtemperatures.

PC10.62 NEXT GENERATION
SEQUENCING OF AFRICA YAM
BEAN ACCESSIONS

™ WEDNESDAY 5 JULY, 2017 POSTER SESSION

@ ADEMOLA AINA (UNIVERSITY OF CALIFORNIA DAVIS,
UNITED STATES)

@ AIAINA@UCDAVIS.EDU

Africanyambean (SphenostylissternocarpaHochst.ex. A.Rich
Harms),isthemosteconomicallyimportanttuberouslegumeof
tropical Africa. Africanyambean (AYB)isacropwithnumerous
potentialforfoodandnutritionsecurity consideringitsnutritional
profile. However, thecropisneglectedandunderexploited. Todate,
therearenoimprovedvarietiesofthiscropandgeneticinformation
onitsdiversityisscanty. The AYBisindigenoustoAfricaandisa
climateresilientlegumewhichhelpsinsoilreclamationthrough
nitrogenfixation. Toefficientlyutilize AYBgeneticresourcesincrop
breedingprograms, thereisaneedtounderstandthecropsdiversity.
A total of 93 AYB accessions obtained from the International
Institute of Tropical Agriculturein Nigeriawereusedforthisstudy.
GenomicDNA wasextractedusingthe Qiagenextractionkit, DNA
librarypreparationwasdoneusingthedoubledigest GBS protocol
followedbysingleendsequencingusingthellluminaHiseq3000
platform.Usingthe Tasse’sUNEAK Pipeline, 43061 (Restriction
siteassociated DNA sequencing) RAD Tagswereidentified with
43061SNPS (TasselUNEAKpipelineonlyidentified RAD Tagpairs
differentiatedbyone SNP),3722SNPscalledinatleast83individuals
(90%)usedforadmixtureanalysisforK=2,K=3andK=4.Thedata
generatedfromtheRAD-SeqGBSarebeingsubjectedtofurther
analysistodevelopahighdensity geneticmap.

SCIENCE ACROSS BOUNDARIES ABSTRACTS 107

PC10.63 PHYLOGENOMICS AND
SYSTEMS BIOLOGY APPROACHES REVEALS
CONSERVED ADAPTIVE PROCESSES IN
ATACAMA DESERT PLANTS
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& RODRIGO A GUTIERREZ (PONTIFICIA UNIVERSIDAD CATOLICA
DE CHILE, CHILE), SOLEDAD UNDURRAGA (PONTIFICIA
UNIVERSIDAD CATOLICA DE CHILE, CHILE), DANIELA SOTO
(PONTIFICIA UNIVERSIDAD CATOLICA DE CHILE, CHILE),
KRANTHI VARALA (PONTIFICIA UNIVERSIDAD CATOLICA
DE CHILE, CHILE), GIL ESHEL (PONTIFICIA UNIVERSIDAD
CATOLICA DE CHILE, CHILE), ERIKA VIVIANA ARAUS
(PONTIFICIA UNIVERSIDAD CATOLICA DE CHILE, CHILE),
RICARDO NILO (PONTIFICIA UNIVERSIDAD CATOLICA DE
CHILE, CHILE), FRANCISCA DIAZ (PONTIFICIA UNIVERSIDAD
CATOLICA DE CHILE, CHILE), GABRIELA CARRASCO
(PONTIFICIA UNIVERSIDAD CATOLICA DE CHILE, CHILE),
GLORIA CORUZZI (PONTIFICIA UNIVERSIDAD CATOLICA DE
CHILE, CHILE)

©@ RGUTIERREZeBIO.PUC.CL

The AtacamaDesertinChileistheoldestanddriestdesertonEarth.
Despitebeingoneoftheharshestenvironmentsintheworld, plants
havecolonizedandadaptedtoitsextremeabioticconditions.Inorder
toidentify genesunderlyingadaptivetraitsofthese ‘extremophile’
plants,weusedasystemsbiologyandphylogenomicmethodology.
Ourapproachidentifiestheevolutionary divergenceof ‘extremophile’
Atacamaplantsbycomparingtheirsequencestopubliclyavailable
phylogenetically-related (‘sister’) species, whicharenotadapted
to Atacama’s extreme conditions. We identified, collected and
sequencedthetranscriptomeof32plantspecieswithinanaltitudinal
transectthatspansthelimitsforlifein Atacama. Allthesespecies
areseedplants, withapreponderanceof Angiosperms. Anoverall
setof70species(32from Atacama, 32 sistersand 6model plants)
wasprocessed, generatingnearly 1.7millionpredicted proteinsand
over70thousandorthologuefamilies. Theresultingphylogenomic
tree displayed twenty nodes that account for the divergence of
extremophile Atacamaplantsfromtheirnon-Atacamasisterspecies.
Weidentified9,591genesthatprovidesupporttotwentyindependent
originsofenvironmentaladaptation. Weidentifiedasubsetof1,379
genesthatgaverecurringsupport(>18independentorigins). Thisdata
setwasenriched (p-value<0.05)inprocessesrelatedtoresponseto
stress,responsetoradiation,embryodevelopment,photosynthesis,
nitrogencompoundmetabolicprocesses,amongothers.Thisdatawas
usedfortheidentification ofkey genesinvolvedintheadaptationto
marginalsoils. Functionalcharacterizationofkey candidategenes
isongoinginplantmodelsystems.






