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DetailedstructureandregulationofATRkinase

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamdirectedby
Prof．CaiGang(蔡刚)attheHefeiNationalLaboratoryforPhysicalSciencesatMicroscaleandSchoolof

LifeSciences,UniversityofScienceandTechnologyofChina,becomesthefirsttodeterminethestructure

ofthe ATRＧATRIPcomplexinnearＧatomicdetail,whichrevealstheregulatory mechanism ofATR

activityandmayshedlightsonfuturecancertherapy．RelatedstudywaspublishedinScience(２０１７,３５８:

１２０６—１２０９)．

TheATRproteinistheapicalkinasetocopewiththeprevalentsinglestrandDNAbreaksandDNA

replicationstress．TheATRsignalingabnormalitiesdisturbcellviabilityandcauseclinicallydistinct

disordersincludingseveralkindsofcancers．Invivo,theATRactivity mustbetightlyregulatedto

maintaincellularhomeostasis．UponDNAdamage,theATRshouldbeimmediatelyactivated;whereas,

accidentalATRactivationintheabsenceofDNAdamagecouldinducecelldeath．

Ithaslongbeenacentralquestiontodeterminetheactivation mechanism ofATR kinase—howit

respondstoDNAdamageandhowitisactivated．Tolearnmoreaboutthedetailedarchitectureofthe

ATRＧATRIPcomplexandpossible waystotherapeuticallytargetit,theirgroupusedcryoＧelectron

microscopy(cryoＧEM)toanalyzetheyeastATRＧATRIPcomplexandproducedthecrystalclear,threeＧ

dimensionalstructureatnearＧatomic３．９Åresolution．ThehighＧresolutionstructureshowsATRＧATRIP

formsadimerofheterodimersandilluminatescriticalregulatorysitesoftheATRkinase,whichispoised

forcatalysisduetotheimmobilizedactivationloop．UponDNAdamage,specificATRactivatorscould

immediatelyreleasetheinhibitionontheactivationloopandculminateinfullATRkinaseactivity．

Owingtoitspivotalrolesintheregulationofgenomicintegrity,ATRhasbeenapotentiallyviable

therapeutictarget．DevelopmentofmorespecificandefficientATRinhibitorsholdsthepromisefor

significantcancertreatmentimprovement．TheATRＧATRIPstructureilluminatesregulatoryregionssuch

asthePRDandBridgedomainsthatcouldbepotentiallytargetedbymoreefficientATRinhibitordesign．

ThespecificATRinhibitorsmaybedevelopedtolocktheATRkinaseintotheinactivestate．Therefore,

theworkprovidesamolecularblueprintforthedevelopmentofnovelATRinhibitorsaspotentialcancer

therapeuticagents．

Figure　StructureofATRＧATRIPcomplex(a,b)andworkingmodelforthemechanismofATRactivation(c)．


