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Bioresponsivedrugdeliverydepotforepigenetic
modulationandimmunecheckpointblockade

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamsdirectedby
Prof．LuWeiYue(陆伟跃)attheDepartmentofPharmaceutics,SchoolofPharmacy,KeyLaboratoryof
SmartDrugDelivery,FudanUniversityandProf．GuZhen(顾臻)attheDepartmentofBioengineering,
UniversityofCalifornia,LosAngeles(UCLA),recentlyreportedaninsituformedbioresponsivedepot
forcombinationofepigenetic modulationandimmunecheckpointblockade,which waspublishedin
AdvancedMaterialsasafrontcover(２０１９,１８０６９５７)．

ExpressionofprogrammeddeathreceptorＧligand１(PDＧL１)ontumorcellscouldinteractwiththecoＧ
inhibitorymoleculeprogrammeddeathＧ１(PDＧ１)receptorontheactivatedCD８＋ Tcells,leadingtoTcell
anergyandimpedingantitumorimmuneresponses．However,patientswithadvancedmelanomathatisof
lowtumorＧassociatedantigen(TAA)expressionoftenpoorlyrespondtoPDＧ１/PDＧL１blockadetherapy．
EpigeneticalterationlikeDNAhypermethylationisacommonfeatureofheterogeneouscancerphenotypes,
andhasanimportantroleinimmuneevasionbytumorsduringtumorigenesis．Epigeneticmodulators,such
ashypomethylationagents (HMAs),canenhancetheantitumorimmuneresponsebyinducing TAA
expression．

TheresearchersengineeredabioresponsivegeldepotthatcanrespondtotheacidicpHandreactive
oxygenspecies(ROS)withinthetumormicroenvironmentforcodeliveryofantiＧPD１antibody(aPD１)and
Zebularine(Zeb),anHMA．aPD１wasfirstloadedinthepHＧsensitiveCaCO３nanoparticles(aPD１ＧNPs),
andthentheaPD１ＧNPsandZebwereencapsulatedtogetherintotheROSＧresponsivehydrogel(ZebＧaPD１Ｇ
NPsＧGel)．LocallysustainedreleaseofZebincreasedthetumorimmunogenicityviaenhancing TAAs
expressionanddecreasingimmunosuppression．Furthermore,itscombination withantiＧPD１antibody
effectivelycontributedtoinhibitingthetumorgrowthand prolongingthesurvivaltimeofB１６F１０
melanomaＧbearingmice．Furthermore,localdeliveryofZebＧaPD１ＧNPsＧGelcouldeffectivelyinducethe
systemicantitumorimmuneresponse．

Thisdeliverystrategyintegrated withbothepigenetic modulatorsandimmunecheckpointblockade
treatmentshaspotentialforenhancingobjectiveresponseratesinclinics．

Figure　Schematicillustrationofthecombinationstrategyofepigeneticmodulationandimmunecheckpointblockadetherapy
usingROS/H＋ responsivescaffolds．


