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Computationalmorphodynamicresearch
explainslateralorganfeedbackonstem

cellhomeostasisinplants

WiththesupportbytheNationalNaturalScienceFoundationofChina,andtheNationalBasicResearch
ProgramofChina(９７３Program),theresearchteamledbyProf．JiaoYuLing(焦雨铃)attheInstituteof
GeneticsandDevelopmentalBiology,ChineseAcademyofSciences,andProf．ZhangLei(张磊)atBeijing
InternationalCenterfor Mathematical Research,Peking University,discovered how lateralorgans
feedbackon stem cell homeostasisthrough modulating auxin transport,which was publishedin
DevelopmentalCell(２０１８,４４:２０４—２１６)．

Inplantsandanimals,stem cellsgeneratenewtissuesandorgansand maintainthemselves．The
activitiesofstemcellsarepreciselycontrolledtobalanceselfＧrenewalanddifferentiation．Plantshave
evolvedtheWUS—CLVfeedbackloop,whichformsaselfＧcorrectingmechanismandmaintainsastemcell
poolofconstantpopulation．Inanimals,thecontrolofstemcellproliferationinvolvesnegativefeedback
factors,whicharesecretedfromdifferentiatedcellstocontrolstemcellproliferation．Itisexpectedthat

Figure　Aconceptualmodelshowingauxintransportininner
andepidermalcellsintheSAM．

plantshavesimilarfeedbackloops,buttheirmolecularmechanismremainselusive．
Intheshootapex,thecontrolcircuitsthatunderliefeedbackontheshootapicalmeristem (SAM)from

lateralorgans,suchasleafprimordiaandfloralprimordia,remainlargelyunknown．Theteamfoundthat
flowersandleaves,whicharedifferentiatedfromtheSAM,couldfeedbackonstemcellsbyrestrictingthe
SAMsize．Furthermore,theydiscovered
that longＧdistance auxin transport
mediatesthisfeedback in a nonＧcellＧ
autonomousmanner．AlowＧauxinzone
isassociatedwiththeSAMorganization
center, and auxin levels negatively
regulate the SAM size． Using
computational model simulations,the
teamshowedthatauxintransportfrom
lateral organ primordia could inhibit
auxintransportfromtheSAMthrough
an auxin transport switch,and thus
maintainsSAM auxin homeostasisand
SAM size． Genetic and microsurgical
analyses confirmed the model􀆳s
predictions．Thus,the study showed
that plants use a distinct feedback
control mechanism from those in
animals．ThiscanalizationＧbased auxin
fluxswitchshownintheDevelopmental
Cellpapercanbe widelyadaptedasa
feedbackcontrolmechanisminplants．


