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MolecularbasisofDNAreplication
originrecognitioninyeast

SupportedbyaNationalNaturalScienceFoundationofChina(NSFC)/ResearchGrantsCouncilofHong
Kong(RGC)JointResearchScheme,acollaborativeresearchteamledbyGaoNing(高宁)(StateKey
Laboratoryof MembraneBiology,SchoolofLifeSciences,Peking University)and BikＧKwoon Tye
(DivisionofLifeScience,HongKongUniversityofScienceandTechnology)recentlyreportedthecryoＧ
EMstructureoforiginrecognitioncomplex(ORC)boundtoDNAreplicationoriginata３ＧÅresolutionin
Nature(２０１８,５５９:２１７—２２２)．ThishighＧresolutionstructurerevealshowtheSaccharomycescerevisiae

Figure　CryoＧEM structureofSaccharomyces
cerevisiaeORCboundtoanoriginDNA．

ORCisabletoselectthecorrectedsitesforDNAreplicationtobegin．
Ineukaryotes,initiationofDNA replicationcanoccuronceandonlyoncepercellcycleateach

replicationoriginduringSphase,toensureafaithfulinheritanceoftheentiregenomebytwodaughter
cells．AberrantunderＧoroverＧduplicationofteninducesgenomeinstability,ahallmarkofmanycancers．
ORC,acomplexcomposedofsixsubunits,Orc１toOrc６,isusedtomarkthesitesforreplicationinitiation
inalleukaryotes．ThedysfunctionofORCmayleadtoseveredevelopmentdisorders,suchasMeierＧGorlin
syndrome(MGS)．MGSisarareautosomalrecessivehereditarydwarfismdisorder,characterizedbyan
intrauterinegrowthretardationandapostnatalslowＧgrowthrate．Interestingly,mostmutationsassociated
withMGSwerefoundinORC１,ORC４,ORC６,CDT１,andCDC６,allofwhichareinvolvedinreplication
initiation．However,patientswithmutationsinORC１andORC４appeartohavethemostsevereshortstature．

AlthoughthefunctionofORCinreplicationinitiationhasbeenextensivelystudiedduringthepast
decades,thedetailedmolecularmechanismsofhowORCpromotesoriginselectionandhelicaseloadingare
stillpoorly understood．In particular,despitethestructuresof ORC are highlyconservedamong
eukaryotes,thespecificityofORCinDNAbindingishighlydivergedfromyeasttohuman．Itisknown
thatspecificDNAsequenceplaysapredominantroleincertainyeastswhilechromatinstructureplaysa
predominantroleinhumans．Tounderstandthemechanismunderlyingthisdivergence,itiscrucialto
obtainthehighＧresolutionstructuresofORCboundtooriginDNA．

ThecryoＧEMstructuredeterminedinthisstudyisaSaccharomycescerevisiae ORCboundtoa７２Ｇbp
ARS３０５originDNAcontainingbothARSconsensussequence(ACS)andB１element．Inthisstructure,
theORCencirclesDNAthroughextensiveinteractionswithbothphosphatebackboneandbases,and
bendsDNAattheACSandB１sites．InACSregion,theconservedthymineresiduesarespecifically
recognizedbyaconservedbasicaminoacidmotifofOrc１
(Orc１ＧBP)insertingdeeplyintotheminorgroove,andbya
speciesＧspecifichelicalinsertion motifofOrc４ (Orc４ＧIH)
insertingintothemajorgroove．Similarly,inB１element,
basicpatch motifsfrom Orc２and Orc５alsoinsertinto
majorand minorgroovestocontactbasesandtobend
DNA．Thisstudynotonlyprovidesastructuralframework
forunderstandinghow ORCrecognizesandbindsyeast
originDNA,alsoprovidesinsightintothehelicaseloading
mechanisminmetazoans．

Moreimportantly,understandingtheatomicstructureof
the DNA replication machine (or any bioＧmolecular
machines)isfundamentallyimportantbecauseallapplied
technologyandengineeringarefoundedinbasicscience/
knowledge． The threeＧdimensional view of the DNA
replication machinesatatomicresolution may help us
identify better targets for cancer therapy such that
syntheticchemicalscanbecustommadetofitthetarget．


