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ApanＧcoronavirusfusioninhibitortargetingthe
HR１domainofhumancoronavirusspike

WiththesupportbytheNationalNaturalScienceFoundationofChinaandtheMinistryofScience,the
researchteamledbyDr．LuLu(陆路)andDr．JiangShiBo(姜世勃)atFudanUniversity,incollaboration
withtheLabofAntibodyStructureresearchteamatShanghaiTechUniversity,developedapanＧcoronavirus(panＧ
CoV)fusioninhibitorEK１,whichwaspublishedinScienceAdvances(２０１９,５(４):eaav４５８０)．

Thecontinuouslyemerginghighlypathogenichumancoronaviruses(HCoVs)remainasignificantthreat
tohumanhealth,asillustratedbythelifeＧthreateningoutbreaksofSARSＧCoVand MERSＧCoVinthis
century．Todate,therearestillnoeffectivetreatmentsorvaccinesavailableagainstHCoVsinfections．
Besides,zoonoticCoVsexhibithighgenomicvariabilityandharborgreatpotentialtocrossthespecies
barrierandinfect humans, which posesfurther challengesfor broadＧspectrum antiＧHCoVs drug
developmentanddesign．Recently,the World Health Organization (WHO)proposedtheconceptof
defenseagainst“DiseaseX”,whichincludesthefuturelethaltransmissionofzoonoticCoVstohumans
(http://www．who．int/blueprint/priorityＧdiseases/en/)．Hence,thedevelopmentofabroadＧspectrum
andhighlyＧefficientantiＧHCoVinhibitorholdsgreatsignificanceforthepreventionandcontrolofcurrent
andemergingCoVspandemics．Tothisend,identifyingconserveddruggabletargetsinHCoVsisakey
questiontoaddressinthefield．

Inthiswork,thejointresearchteamfirstestablishedcellＧcellfusionsystemsformultipleexisting
HCoVs．TheythenperformedcrossＧscreeningusingthesesystemsandfinallyidentifiedapolypeptidethat
haspanＧHCoVinhibitoryactivity．Thispolypeptide,whichwasderivedfromtheHCoVＧOC４３HR２region
(OC４３ＧHR２P),wasfurtheroptimizedintopeptideEK１ withbettersolubilityandhigherinhibitory
activity．Inbothpseudovirusandlivevirusinfectionassays,thepolypeptideEK１exhibitedpromising
potencyandbreadthininhibitinginfectionbymultipleαＧHCoVsandβＧHCoVs．AdministrationofEK１via
thenasalroutedemonstratedhighlyprotectiveeffectsinbothHCoVＧOC４３andMERSＧCoVinfectedmouse
models．Moreover,EK１manifestssatisfactorysafetyprofilesandlowimmunogenicityinvivo,suggesting
itpossessespromisingclinicalpotentialtobefurtherdevelopedintoabroadＧspectrum antiviralagent
againstcurrentandemergingHCoVs．

TounravelthemolecularbasisforthepanＧCoVinhibitoryeffectoftheEK１peptide,thejointresearch
teamfurtherdeterminedcoＧcrystalstructuresofEK１incomplexwiththeHR１regionsfrom multiple
HCoVs．TheresultsclearlyshowthatEK１canactbroadlyintheHR１regionsofbothαＧHCoVsandβＧ
HCoVsthroughformingextensiveandhighlyＧconservedhydrophobicandhydrophilicinteractions,thereby
antagonizingtheformationoftheautologous３HR１Ｇ３HR２sixhelicalbundlethatispivotalforthehost
entryofHCoVs．Insummary,thestructuralstudynotonlyrevealedthatEK１exhibitsgoodconformational
andsurfacechargeplasticitytoaccommodatevariationamongthe HR１sfrom different HCoVs,but more
importantlyexplainedtheconservedmolecularbasisfortheHR１ＧEK１interaction,furtherindicatingthatHR１
regioncouldindeedserveasapromisingtargetsiteforthedevelopmentofpanＧCoVinhibitors．

Figure　ThebroadＧspectrumantiviralmechanismofEK１．


