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Targeting７Ｇdehydrocholesterolreductase
integratescholesterolmetabolismandIRF３

activationtoeliminateinfection

WiththesupportbytheChineseAcademyofSciences,theMinistryofScienceandTechnologyofChina
andtheNationalNaturalScienceFoundationofChina,theresearchteamledbyProf．WangHongYan(王
红艳)attheCenterforExcellenceinMolecularandCellularScience(InstituteofBiochemistryandCell
Biology,SIBCB),Chinese AcademyofSciences (CAS)revealedthattypeIIFN signalingand７Ｇ
dehydrocholesterol(７ＧDHC)accumulationformapositivefeedbacklooptoamplifyinnateimmuneresponsesto

Figure　TargetingDHCR７regulate
typeIinterferonproduction．

controlviralinfectionsbyactivatingAKT３,whichwaspublishedinImmunity(２０２０,５２(１):１０９—１２２)．
Recentevidencesuggestsalinkbetweencholesterolmetabolism andinnateimmunity．Uponviral

infection,macrophagesshowreducedcholesterolsynthesis,whichisaccompaniedbyenhancedexpression
ofantiviralgenesincludingtypeIinterferon (IFNＧI)．IFNＧIcaninduce２５Ｇhydroxycholesterol(２５ＧHC)
accumulation,and２５ＧHCblocksviralentry．However,itremainsunclearwhetherothercholesterol
metabolicproductsorenzymesareconnectedwithinnateimmunity．
Intheirresearch,WangsteamexploredthepossibleregulativeroleofenzymeDHCR７andanatural

cholesterolmetabolite７DHCinimmuneresponses．Incollaboration withProf．WeiBinatShanghai
University,aformerPIofthe WuhanInstituteof VirologyofCAS,theresearchersscreenedthe
expressionlevelsofmultipleenzymesthatregulatecholesterolmetabolismtoidentifythedifferentially
expressedenzymesinthelivertissuefrom HCCpatientswithhepatitisBvirusinfection,andalsothat
frommiceormacrophagesinfectedwithvesicularstomatitisvirus(VSV)．

TheexpressionlevelofDHCR７ (７Ｇdehydrocholesterolreductase)issignificantlyreducedinliversand
macrophagesuponviralinfection．DHCR７isanenzymethatconverts７Ｇdehydrocholesterol(７ＧDHC)into
cholesterol．Patientscarrying Dhcr７ mutationsshow developmentaldefectsand mentalretardation．
However,theroleofDHCR７ininnateimmunityisunclear．ThisstudyshowsthatDHCR７knockＧout
(KO)macrophagesorthe DHCR７inhibitortreated macrophagecouldpromoteIRF３activationand
enhancetypeIinterferon(IFNβ)productiontoclearmultiplevirusesinvitroorinvivo．

Interestingly,theteamsresearchrevealedthatTamoxifen,achemotherapydrugusedtotreatbreast
cancer,hasanadditionalfunctionandwaspreviouslyapprovedasaninhibitortoreduceDHCR７senzyme
activitybytheU．S．FoodandDrugAdministration．TamoxifencanalsoinhibitinfectionbyVSVandthe
Zikavirusatthecellularlevel,suggestingapossibleapplicationforTamoxifenasanantiＧviralinfection
drug．Inaddition,theyfoundthat micetreated withthe DHCR７
inhibitor AY９９４４ showed a significantincreasein serum ７ＧDHC
concentration,whichpromotedIRF３phosphorylationandenhancedIFNβ
productioninmacrophages,thusprotectingmiceagainstlethaldosesofVSV
ortheH１N１influenzavirus．

Mechanistically,theresearchrevealedthatviralinfectioncanenhance
AKT３expression,and７ＧDHCtreatmentcouldactivateAKT３．AKT３
directly binds and phosphorylatesIRF３ at Ser３８５,together with
TBK１inducedphosphorylationofIRF３Ser３８６,toachievefullactivation
ofIRF３．In conclusion,this study demonstrates that both the
cholesterolmetabolite７ＧDHCandtheDHCR７inhibitorspromoteIFNＧI
productionandincreaseantiviralresponsesbyactivating AKT３and
IRF３．Thisstudyprovidesnewinsightsintohowcholesterolmetabolism
regulatesinnateimmunity,whichhelpstodevelopnewdrugsagainst
antiＧviralinfections．


