Impact of sugars and sugar transporters on pol
tube growth INArabidopsis thalilana
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In order to fertilize the eggcellspollen tubes haveto coverdistances FLIPsare FREbasedglucosenanosensorsTheir changein the FRETatio upon glucosebinding can be
rangingbetweensomemicrometersand 50 cm dependingon the plant usedto analysealterationsin glucoseconcentrationsn living cells Theexpressiorof FLIP$n pollentubes
species Elongatingby tip growth they reachvelocitiesup to 1 cm/h. iIndicatesthat they take up glucosefrom the surroundingmedium

Thisrapid growth requiresa high amount of metabolicenergyaswell
asa precisetargetingtowardsthe ovules We studiedthe influenceof Low glucoseA 530/ 280nm = high FRET
extracellularsugars which canserveboth as nutrient and assignaling
moleculespon the pollentube growth of Arabidopsighaliana High glucoseA [ 480nm = low FRET
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Via RFPCRwe could show that growing pollen tubes expresssevera
genes encoding sucroseand monosaccharidetransporters The ex- - -
pressionof someof thesegenesseemsto be enhancedn pollentubes T N d e
grownthroughthe stigmacomparedto pollengerminatedin-vitro. |
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AtSUC2 ASUCA ASUCS | AtSUCH ASUCY Emission spectrum of FLIPGOO0p FRET ratio change upon glucose addition FRET ratio mean values
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AtSUC8 AtSUC9Y AtSUCL AtSUC3 RFPCHRdata suggestthe expressionof STRO, a yet uncharacterizednemberof the STHPamily, in pollen
weso - - tubes Reportergenanalysexonfirmthe localizationof STRO0 at the PM of growingpollentubesandalso
- e = o= o In sideroot buds(A,D) Viaexpressionn yeastwe couldshowthat STRO is a high-affinity proton-coupled

monosaccharidé&ransporter(C) stpl0 knockout plantsshowa reducedsensitivityto glucose(B).
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Expressiomnalysioof STBand SUG inpollentubesgrownin-vitro (P),pollengerminatedon stigmata(P/S)and
stigmatawithout pollen(S). GgenomicDNA, Wwater control
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The expressionof SUCand STPgenesin pollen tubes suggestsan Sucrose / glucose concentrationris
Important role for the substrates of the correspondingtransport I
proteins during pollen tube growth. In-vitro pollen growth assay:
confirm that high concentrationsof sucrose promote pollen tube
growth (A). However,the addition of glucose(B) to the germination
mediumleadsto aninhibition of pollentube elongation
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Theinhibiting effect of glucosemakesa function of this sugaras nutrient quite unlikely Asglucosedoes

probable that glucoseis a signalfor pollen tube growth or guidance The reduced fertility of gin2-1
¥ Sucrose concentration im P Goerbse | glucose concentrationrid mutant pollen(B)in segregatiortests(C)indicatesthat glucosesensings crucialfor pollentube function.

‘ ‘ | | not interfere with pollen tube growth of glucoseinsensitivegin2-1 mutant plants (A) it seemsmore
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gin2-1 plants carry a mutation

: , In the Hexokinaseyene 0 - . I
Reporter gene anaIySISreveaIed the presenceOf at 40mSucrose/gIuco;new((;)oncentrationr'mS\;w100 GlNzégénlnzjtypcgeln;UETZ-l

least three SWEET# tissuesof the style In their
function as sugar efflux carriers they might be
responsiblefor unloadingsugarinto the transmitting
tract of the style.
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Several sugar transport proteins are localized in growing pollen tubes as well as in the surroundi
maternal tissue.
FLIPmeasurement@andanalysiof the gin2-1 mutant indicatethat glucosas takenup by growing
pollentubes bindsto HXKlandservesasa signalmolecule

. STP10 Is an energy dependent haghnity transporter for glucose, mannose agdlactosewhich is
expressed Iin growing pollen tubes and side root buds.
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SWEET! SWEETS / W | SWEET10 Lit.: Buttner (2010, RodriguezZEnriquezet al. (2012, Chenet al. (2010, Choet al. (2006, Deuschleet al. (2006
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