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GeneＧeditedwheathelpsfarmerscontrolweeds

WithsupportsfromtheNationalNaturalScienceFoundationofChinaandtheNationalKeyResearch
andDevelopmentProgram,theresearchteamledbyProfs．GaoCaiXia(高彩霞)andLiJiaYang(李家洋)
attheInstituteofGeneticsandDevelopmentalBiologyofChineseAcademyofSciencesandAssociateProf．
JiangLinJian (姜 临 建)atChina AgriculturalUniversity,generatedseveralherbicideＧtolerantwheat
germplasmsusingbaseeditingtofacilitateweedcontrolinwheatfields．Thepaper,entitled“Generation
ofherbicidetolerancetraitsandanewselectablemarkerinwheatusingbaseediting,”waspublishedin
NaturePlants(doi:１０．１０３８/s４１４７７Ｇ０１９Ｇ０４０５Ｇ０)．

Chinesefarmersarefacing worseningproblemswithjointedgoatgrass (Aegilopstauschii),aclose
relativetowheat,growingintheirwheatfields．Currently,mesosulfuronistheonlywheatregistered
foliarＧappliedherbicidethatprovidescontrolofjointedgoatgrassinChinabutoftendamagesthewheat．
NonＧtransgenicwheatvarietiestoleranttoimidazolinone (IMI)herbicidescansolvetheseproblems．
However,IMIherbicidespersistinthesoilandseverelydamagesensitivecropsplantedmonthsandeven
yearslater．Therefore,nonＧtransgeniccropstoleranttolowＧriskherbicidesarebadlyneededbymillionsof
multiＧcroppingfarmersintheirbattleagainstweeds．

Theresearchers generated wheatgermplasms harboring herbicidetolerant mutationsthatconfer
tolerancetosulfonylureaＧ,imidazolinoneＧandaryloxyphenoxypropionateＧtypeherbicidesbybaseediting
theacetolactatesynthase(ALS)andacetylＧcoenzymeAcarboxylasegenesofcommercialwheatcultivar
Kenong１９９．ThemutationsatwheatALSP１７４codon(TaALSＧP１７４)endowtolerancetonicosulfuron,a
sulfonylureaherbicidewitharelativelylowrisktosubsequentlyplantedcrops,indicatinggreatapplication
valueinthefiledproduction．ThemutationsatbothTaALSＧP１７４andTaALSＧG６３１positionsconferred
tolerancetoimazapic,anIMIherbicide,atthreetimesandevenfivetimesthefieldＧrecommendedrate．
TheresearchersalsoobtainedquizalofoptolerantwheateditingTaACCaseＧA１９９２．Moreover,theyfound
thatbaseeditingatTaALSＧP１７４endowedwheatwithsufficientresistancetonicosulfuronherbicideinMS
growthmediumtoallowselection．WhentheTaALSＧP１７４editorwascoupled witheditorsforother
targetsofinterest,coＧeditingoccurredinthenicosulfuronＧresistantplants,andselectionforresistancein
growthmediumenrichedthefrequencyofcoupledtargetsbyseveralＧfold．AsTaALSＧP１７４isconserved
acrossplantspecies,similarselectablecoＧeditingsystemscouldbereadilyestablishedtofacilitatebase
editinginotherplantspecies．

Figure　HerbicideＧtolerantwheat．


