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HighlyefficientbaseeditinginStaphylococcus
aureususinganengineeredCRISPR

RNAＧguidedcytidinedeaminase

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamdirectedby
Prof．JiQuanJiang (季 泉 江)attheSchoolofPhysicalScienceand TechnologyofShanghaiTech
University,developedahighlyefficientsingleＧbaseeditingtechniqueinStaphylococcusaureus,whichwas
publishedinChemicalScience (２０１８,９:３２４８—３２５３)．

Asamajorhumanpathogen,Staphylococcusaureusistheleadingcauseofhospital—andcommunityＧ
acquiredinfections．Thepathogencancauseawidevarietyofinfections,includingminorskininfections
andlifeＧthreatingdiseases,suchasendocarditis,necrotizingpneumonia,andtoxicshocksyndrome．The
emergenceofdrugＧresistantS．aureus,suchasmethicillinＧresistantS．aureus(MRSA,aSuperbug),has
posedaseverepubliccrisisworldwide．Henceitisurgentlyneededtodevelopnoveltherapeuticmeans
againstdrugＧresistantS．aureusinfections．

BeforethedevelopmentofthebaseＧeditingsystem,JiLabhasdevelopedaCRISPR/Cas９Ｇmediated
genomeeditingsystempCasSA (JACS,２０１７,１３９,３７９０)．Themethodallowsforrapidandefficient
geneticmanipulationinS．aureus,acceleratingbacterialphysiologystudy,suchaspathogenesisanddrug
resistance,and boosting noveldrugＧtargetexploration and new therapeutic method development．
However,theweakintrinsichomologousrecombinationcapacityofS．aureuspreventsthehighＧrate
recoveryofsurvivalcellsafterthedoubleＧstrandedbreakofthegenome,thushamperingtheapplications
ofthepCasSAsysteminthestrainswithlowtransformationefficiencies,suchasmany MRSAstrains
directlyisolatedfrompatients．

Toovercomethedifficulty,JiLabdesignedandconstructedahighlyefficientandconvenientbaseＧ
editingsystem pnCasSAＧBECinS．aureusviaengineeringafusionofaCas９nickase (Streptococcus
pyogenesCas９D１０A)andacytidinedeaminase(ratAPOBEC１)．ThepnCasSAＧBECsystemcanachieve
efficientbaseeditingwithoutusingrepairtemplatesorsacrificingtransformationCFUs．Inaddition,the
systemenablesefficientgeneinactivationbyconvertingthecodonsofCAA,CAG,CGA,andTGGtothe
stopcodonsofTAA,TAG,TGA,andTAAinthegenomes．

Thedevelopmentofthebaseeditingsystem willdramaticallyacceleratebacterialphysiologystudyand
drugＧtargetexploration．Inaddition,itwillprovidecriticalinsightsintobaseＧeditingsystemdevelopment
inothermicrobes．

Figure　(A)Schemeoftheeditingmechanismofthe“baseeditor”(pnCasSAＧBEC)．(B)ThepnCasSAＧBECsystemenables
highlyefficientbaseeditinginthecntAgeneintheRN４２２０strain．


