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Comprehensivebaseeditingmediatedby
hAPOBEC３AＧconjugatedbaseeditors

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamsledbyProf．
YangLi(杨力)attheCASKeyLaboratoryofComputationalBiology,CASＧMPGPartnerInstitutefor
ComputationalBiology,andProf．ChenJia(陈佳)andProf．HuangXingXu(黄行许),attheSchoolof
LifeScienceand Technology,ShanghaiTech University,developedaseriesofhuman APOBEC３AＧ
conjugatedbaseeditors(BEs)toachievecomprehensiveCＧtoＧTbaseeditinginalltestedregions,including
theregionswithhighmethylationlevels．ThisworkwaspublishedinNatureBiotechnology (２０１８,３６:
９４６—９４９)．

Baseeditors (BEs)aredeveloped bycombining differentnucleotidedeaminasefamily members,
includingcytidinedeaminasefamilymembers(e．g．,APOBECs)andadenosinedeaminasefamilymembers
(e．g．,AdenosinedeaminasesactingonRNA,ADARs),withtheCRISPRＧCassystem (e．g．,CRISPR/
Cas９andCRISPR/Cpf１)．VariousBEshavebeenusedfortargetedCＧtoＧT/AＧtoＧGbaseeditingindifferent
species．NumeroushumandiseaseshavebeenreportedtobedrivenbypointmutationsingenomicDNA．
WithrecentlydevelopedBEs,thesediseaseＧrelatedpointmutationscanbepotentiallycorrected,providing
newtherapeuticoptions．ThenewlyＧdevelopedbaseeditingtechnologyhasbeenhighlightedbyScienceas
oneofitstop１０‘breakthroughin２０１７’．

ByanalyzingdiseaseＧrelatedTＧtoＧCmutationsthatcanbetheoreticallyrevertedtothyminesbyBEs,the
researchteamfoundthat~４３％ ofthemareoncytosinesinthecontextofCpGdinucleotides．Itiswell
knownthatCofCpGisusuallymethylatedinmammaliancells,andmethylationofCstronglysuppresses
thecytidinedeaminationactivityofsomeAPOBEC/AIDdeaminases．Consistently,previouslydeveloped
BEsthatarebasedonratAPOBEC１(rA１)cytidinedeaminaseareinefficientineditingcytosinesinhighlyＧ
methylatedregions．Todevelop BEsforefficientCＧtoＧT baseeditinginhighly methylatedregions,
researchersdevelopedaseriesofBEsbyfusingCas９nickasewithadozenofdifferentAPOBEC/AID
deaminases,andthenshowedthatmostofthemcanbeusedforCＧtoＧTbaseediting．Importantly,anovel
BEbasedonhA３A (hA３AＧBE)anditsengineeredversionswithnarrowereditingwindowscanmediate
efficientCＧtoＧTbaseeditinginregionswithhigh methylationlevelsandotherexaminedregionswith
differentcontexts．Overall,thesenewlydevelopedhA３AＧBEsintheNatureBiotechnology papercan
comprehensivelyinduceefficientbaseeditinginallexaminedcontexts,includingbothmethylatedDNA
regionsandGpCdinucleotides．ThisworkhasbeenhighlightedbyNatureMethods(２０１８,１５:７６３)．

Figure　Constructionandscreening(a)forhighＧefficientbaseeditorsinmethylatedregions(b)．


