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Chiralinorganicparticlesusedforgeneediting

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamledbyProf．
KuangHua(匡华)fromtheStateKeyLaboratoryofFoodScienceandTechnology,InternationalJoint
Research Laboratoryfor Biointerfaceand Bio detection,Jiangnan University,discoveredthatthe
truncatedmorphologysemiconductornanocrystalscouldworkmimeticallyasrestrictedincisionenzymeto
cutthespecificsiteofDNAsequence．TheworkwaspublishedinNatureChemistry (２０１８,１０:８２１—
８３０)．

Restrictedendonucleasesareoneofthe mostimportanttoolsintherecombinantDNAtechnology
toolbox．Althoughcurrenttechniqueshavebeendevelopedtobiomimickvariousfunctionsofthebio
system,itisstilloutofimaginationtocreateaninorganicsystemtorecognizethespecificsiteofDNAand
inciseDNAwithhighselectivity．Intermsofprimarystructure,naturalrestrictedenzymesandinorganic
particlesshare many similarities such as size,surface charge,surfaceligand,crystal network,
conformation,andchirality．Thus,itisverypossibletorealizeelaborateDNAcuttingbywellＧdesigned
inorganicparticles．

Regardingtheaboveanalysis,Kuang􀆳sgroupsynthesizedsemiconductornanoparticlecadmiumtelluride
(CdTe)．By modificationofL/DcysteineonthesurfaceofCdTeparticles,themorphologyofchiral
particleswasuniformlytruncated,withmeandiameterof４．５nm．１８３９bpDNAfromsalmonspermwas
usedtoincubatewithCdTetofindpotentialbindingsites．Excitingly,thechiralparticlesselectivelybound
at(５􀆳end)GAT̂ ATC(３􀆳end)siteandcutthephosphodiesterbondbetween Tand A underphoto
irradiation．Moreover,thescissoringdidnothappeniftheDNAsequencewaslessthan９０bp,which
mimickedthelengthrestrictionofanaturalenzyme．

Tounderstandthewholecuttingmechanism,theysetupamoleculardynamicsmodel,andfoundthatA
andTbasespreferredtoabsorbalongtheedgeoftruncatedtetrahedralparticles,whileCandGbases
preferredtobeclosertothenearestcorner．InDNAchemistry,theTATAboxwasthemostflexiblesite
duetotheexistenceofonlytwohydrogenbondsinindividualTＧApairs．ThetruncatedCdTeparticles(４．
５nm)wellmatchedwiththeGAT̂ ATCpocketinscaleandconformation．WiththeentryofCdTe
particlesintothe “pocket”,thephosphodiesterbondbetweenTandA wasprolongedandweakened．
Underirradiation,thephotoactiveROSattackedtheweakenedbond,resultinginthespecificcutting
betweenTandA．

Notably,thecuttingactivityofinorganicCdTeparticlesisindependentofionconcentrationand
temperature．Thecleavageefficiencywashighlyincreasedwhencircularpolarizedlight(CPL)wasapplied
forirradiation becauseofthechiralabsorption propertiesofL/D cysteine modified CdTeparticle．
Furthermore,celllineandmicemodelexperimentsshowedthatthesemiconductorparticlesperform well
invivo．Thisdiscoveryopensupanewapproachforgeneeditingbydesigningvariedshaped,scaledand
ligandinorganicparticles．

Figure　SchematicillustrationofchiralCdTeＧbasedspecificDNAcleavageunderCPLirradiation．


