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Vacuolarphosphateeffluxtransporters
inlandplants

Figure　OsVPE１and OsVPE２ are vacuolar Piefflux
transporters．

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamledbyProf．
YiKeKe(易可可)attheKeyLaboratoryofPlantNutritionandFertilizer,InstituteofAgricultural
Resourcesand RegionalPlanning,Chinese AcademyofAgriculturalSciences,identifiedthevacuolar
phosphateeffluxtransportersinlandplants,whichwaspublishedinNaturePlants(２０１９,５:８４—９４)．

Phosphorusisanessentialmacronutrientforplantgrowthanddevelopment．Phosphate(Pi)isthemajor
formofphosphorusthatcanbeeasilyusedbyplants．However,theamountofPiinthesoilthatis
availabletotheplantisoftenlimitingforgrowth．Plantshaveevolveddifferentstrategiestoadaptto
changesinPiavailability,includingefficientPistorage/remobilizationmachineries．Afterbeingabsorbed
byplantroots,mostofthePiisstoredinvacuole．ThisvacuolarreservoirisusedtobufferPichangesin
thecytoplasminresponsetochangesin metabolicdemandandPiavailabilityinsoil．However,the
mechanismofreleaseofvacuolarPistoretocytoplasminplantsisstillunknown．IntheissueofNature
Plants,Yi􀆳sgroupreportedtheidentificationofvacuolarPieffluxtransporters(OsVPE)inlandplants．

TheyidentifiedtwoproteinsinvolvedinvacuolarPiefflux(OsVPE１andOsVPE２)inrice,whichare
homologuesofglycerol３Ｇphosphatetransporter(GlpT)inEscherichiacoli．Theydemonstratedthatthese
twoproteinsarelocalizedtothetonoplastandtheexpressionlevelsareupregulatedbyPistarvation．
DifferentfromGlpTinEscherichiacoli．,whichisaGlycerol３Ｇphosphate/Piantiporter,theOsVPEscan
directlycatalyzePitransportacross membranesin
yeastandoocytecells．Nuclearmagneticresonance
analysisshowedthatoverexpressionofOsVPE１ or
OsVPE２significantlyreducedthevacuolarPilevelin
rice．Ontheotherhand,vacuolarPilevelsinthe
Osvpe１ Osvpe２ double mutants are significantly
higherthanthatof WT plants．Furthermore,the
releaseofstoredPifrom vacuolesisslowerinthe
Osvpe１Osvpe２doublemutantthaninwildtypeunder
PiＧdeficientconditions．Theseresultssuggestthat
OsVPE１ and OsVPE２ contribute to vacuolar Pi
export．Furthermore,they demonstratedthatthe
VPEsareconservedinlandplants．Theypropose
that vacuolar membrane localization of VPEsis
ancientinlandplantGlpTproteins,whichprobably
evolved from endoplasmic reticulumＧ or plasma
membraneＧlocalizedGlpTproteinsamongancestorsof
landplants．Therefore,itsuggeststhatanancient
GlpT hasbeenrecruitedandneofunctionalizedfor
vacuolarPieffluxduringlandplantevolution．These
findingsshouldaccelerateresearchtoaddresshow
plantscoordinatethevacuolarPitransportactivity
with the cellular metabolism and environmental
fluctuationstoultimatelyimprovecrop production
underchangingPiconditions．


