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UnderlyingmechenismsofmyeloidＧtargeted
immunotherapiesrevealedbysingleＧcell

analysesincolorectalcancer

WithsupportoftheNationalNaturalScienceFoundationofChinaandtheChineseAcademyofSciences,
acollabrationteamledbyProf．ZhangZeMin(张泽民)fromtheBiomedicalPioneeringInnovationCenter,
SchoolofLifeSciencesatPeking Univeristy,PekingＧTsinghua CenterforLifeScienceand Beijing
AdvancedInnovation Centerfor Genomics,uncoverdtheunderlying mechnismsof myeloidＧtargeted

Figure　Mechanisms of TAM—
and DCＧtargetedimmunotherapies
revealed by combined singleＧcell
analyses．

immunotherapiesbysingleＧcellanalyses,whichwaspublishedinCell(２０２０,１８１(２):４４２—４５９．e２９)．
TumorＧinfiltrating myeloid cells are a heterogeneous population of mononuclear phagocytes and

granulocytes． Although accumulating studies have revealed their contributions to modulating
tumorigenesisandprogression,muchremainstobeunderstoodaboutthedetailedcharacteristicsofthese
cellsand how theyinteract withtumorＧinfiltrating T cellsand stromacellsto shapethetumor
microenvironment(TME)．

Regardingcolorectalcancer (CRC),recentclinicaltrials have demonstratedthat patients with
microsatelliteinstability(MSI)showbetterresponsestoimmuneＧcheckpointblockade(ICB)treatment
thanthosewithmicrosatellitestability(MSS),however,theunderlyingmechanismsarelessunderstood．
Therefore,ZhangsgrouphadinitiallyutilizedscRNAＧseqtoevaluateTcellsubsetsintheblood,adjacent
normalmucosal,andtumorcompartmentsfromCRCpatients,identifyingdynamicrelationshipsbetween
Tcellsbyanewly developedanalysisframework,STARTRAC．Importantly,they uncoveredthe
intriguingassociationbetweenBHLHE４０＋ Th１ＧlikecellsandMSICRCpatients,providingarationalefor
thehighresponseratetoICBinthesepatients．ThesevaluablefindingshavebeenpublishedinNature
previously．

GiventhatTcellＧbasedICBhasshownvariableactivityindifferentcancerpatientsasaforementioned,
additionaltherapeuticstrategiestopotentiateantiＧtumorimmunityhavebeenproposed,includingthose
blockingtumorＧassociatedmacrophages(TAMs)andactivatingdendriticcells(DCs)．Acomprehensive
understandingoftheheterogeneityofthesecellscanfacilitatetheselectionofstrategiesbeingadvancedto
theclinicbasedonclearmechanistichypotheses．Forthispurpose,Zhangsgroupperformedcombined
singleＧcellanalysesontheTMEinCRCpatientsandmurinetumormodels．Inadditiontomappingvarious
tumorＧinfiltratingmyeloidcellsubsetsandidentifyingtheirrespectivesignaturegenes,theysuccessfully
deducedacellＧcellinteractionnetworkinhumanCRC,identifyingspecificTAM andconventionalDC
(cDC)subsetsaskeymediatorsofcellularcrossＧtalk．Throughsystematic
comparison,theyidentifiedanalogousimmunecellsubsetsinpreＧclinical
mousetumormodelsinthecontextoftherapiesinclinicaltrials,including
antiＧCSF１RandantiＧCD４０treatment．Interestingly,antiＧCSF１Rblockade
treatmentselectivelydepletedproＧinflammatoryTAM populations,such
asC１QC＋ TAMs,butsparedproＧangiogenicSPP１＋ TAMs,providinga
previously unrecognized mechanism for tumor resistance to such
treatment． By contrast,antiＧCD４０ agonist treatment preferentially
activatedCcl２２＋ cDC１populationandincreasedBhlhe４０＋ Th１Ｇlikeand
CD８＋ memoryTcells．TogetherwithpreviousfindingofBHLHE４０＋

Th１Ｇlikecellsin MSICRCpatients(Nature,２０１８),theseobservations
suggestthat antiＧCD４０ treatment may promote responseto ICB in
otherwise nonＧresponding CRC patients． Collectively, this study
demonstratesthetranslatabilityofmyeloidmodulatingtherapiesfrompreＧ
clinicalmodelstohumancancer,providinganewparadigmfordissecting
underlyingmechanismsofothertherapeuticstrategies．


