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PAC１Ｇingupimmunesurveillanceagainstcancer

WiththesupportbytheNationalNaturalScienceFoundationofChinaandNationalKeyResearchand
DevelopmentProgramofChina,Dr．YinYuXin(尹玉新)andcolleaguesfromtheInstituteofSystems
Biomedicine,Peking University HealthScienceCenteruncoveredanovelmechanism by which Tcell
exhaustionismodulatedduringcancerdevelopment．Thisresultwaspublishedtitled “Thephosphatase
PAC１actsasaTcellsuppressorandattenuateshostantitumorimmunity”inNatureImmunology (２０２０,

Figure　ModelforPAC１signalinginregulationof
immunefunction．
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Dysregulationofhostimmuneresponseistightlylinkedwithcancerprogression．Cancercellssubvert

immunesurveillancethroughinductionofTcellexhaustion,whichisaccompaniedbytranscriptionaland
epigeneticreprogramming．Through blockadeofinhibitoryreceptors,immunotherapy hasexhibited
remarkablepromiseintreatmentofcancer,particularlythoserefractorytoconventionaltherapies．
However,only１５％—２０％ ofpatientsexhibitclinicalresponsestotreatment with PDＧ１orPDＧL１
antibodies．Itisspeculatedthatthereareothermechanismsthatcontributetothecontrolofhostantitumor
immunity．Hence,elucidationofthemechanismofTcelldysfunctionwillbeimportantforcancerimmune
eradication．

ThroughanalysisofgeneexpressionprofilesofexhaustedtumorＧinfiltratinglymphocytes,Yin􀆳sgroup
hasidentifiedthephosphatasePAC１asapotentialnegativeregulatorofTcellfunction．Theyfoundthat
PAC１isexclusivelyexpressedinimmunesystemsandisselectivelyincreasedindysfunctionaltumorＧ
infiltratinglymphocytes,whichishighlycorrelatedwithpoorclinicaloutcomes．Furthermore,deletionof
PAC１enhancesTcellexpansionandincreasestheimmuneresponseagainstcancer．Interestingly,through
screeningtumorＧsurroundingcomponentsthatinfluencePAC１expressionin Tcells,theyfoundthat
reactiveoxygenspecies(ROS)maintainshighlevelsofPAC１ineffectorTcellsandROSdoessothrough
activationofthetranscriptionfactorEGR１．ROSfrominflammationandchroniclesionshasbeenstrongly
implicatedintumorigenesis．TheyobservedthatdeletionofPAC１blocksROSＧmediatedTcelldysfunction
andreducesinhibitoryreceptors．

PAC１iswidelyconsideredacanonicalphosphatase,however,inthepresentstudy,theyfoundthat
PAC１exertsimmunosuppressivefunctioninaphosphataseＧindependentmanner．Strikingly,PAC１is

boundwithchromatinthroughitsNＧterminaldomain．
ATACＧseqandChIPＧseqapproachesrevealthatPAC１
isphysicallyassociatedwiththeNuRDcomplexand
affectschromatin accessibility,reprogrammingthe
transcriptionalprofileofeffectorTcells．

In summary, Dr． Yin􀆳s work hasled to the
identificationofanovelTcellepigeneticcheckpointin
suppressionofTcellresponseagainstcancer．The
redoxactivetranscriptionfactorEGR１canregulate
PAC１expressionandconsequentlysuppressCD８＋ T
cellunderinflammatory conditions,establishing a
molecularlinkbetweenoxidativestressand T cell
exhaustion through EGR１ＧPAC１ signaling．
Therefore,PAC１isa potentialtargetforcancer
therapy．UnderstandingthePAC１pathwaymayopen
newavenuestothedevelopmentofbetterstrategiesof
cancerimmunotherapy．


