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SingleＧcellRNAsequencinganalysisreveals
sequentialcellfatetransitionduring

humanspermatogenesis

WiththesupportbytheNationalNaturalScienceFoundationofChina,thejointresearchteamledby
ZhaoXiaoYang(赵小阳)fromtheSouthMedicalUniversity,TangFuChou(汤富酬)andQiaoJie(乔杰)
fromPekingUniversitypublishedtheirlatestprogressinhumanspermatogenesisinCellStemCell(２０１８,
２３(４):５９９—６１４)．

Infertilityoccursin１０％—１５％ofallcouples,andmalefactorscontributetoapproximately５０％ofthe
cases．TheinvestigationsongermＧcellfatetransition,differentiationmechanismsofspermatogenesis,and
moleculardiagnosisofmaleinfertilitycouldprovidenewinsightsintoinvitrospermatogenesis,definite
markergenesofhumantesticulargermcells,andpowerfulcandidategenesassociatedwiththeoccurrence
ofmaleinfertility．

Spermatogenesisisthecomplexyethighlyorderedprocessofthecontinuoussupplyofspermatozoa．The
maintenanceofspermatogonialstemcells(SSCs),theirpreparationfordifferentiation,andsubsequent
commitmenttomeiosisandspermiogenesisarethekeyeventsofspermatogenesis．Previousstudieshave
revealedthetranscriptionalsignaturesofhumangermlinecells．However,thedevelopmentallandscapesof

Figure　Chinesescientistsfirstrevealedthelandscapesofhuman
spermatogenesisandmaleinfertilityviascRNAＧseqanalysis．

humanspermatogenesisafterpubertyremainlargelyundefined．
Inthepresentstudy,scientistsperformedscRNAＧseqof２８５４individualtesticularcellsfromdonorswith

normalspermatogenesis(donorswithnormalfertilityorobstructiveazoospermia[OA])usingamodified
scRNAＧseq method． Combined with the
virtueofbioinformaticstrategies,the２８５４
testicular cells were defined as three
spermatogoniasubtypes,sevenspermatocyte
subtypes,andfourspermatidsubtypesin
thecontextoftheirstepＧwisedevelopment．
Further analysesidentified severalstageＧ
specificmarkergenesofhumangermcells
suchasHMGA１,PIWIL４,TEX２９,SCML１,
andCCDC１１２．Moreover,withthepresent
scRNAＧseqdatasetsofnormalspermatogenesis
asthereference,theyidentifiedalteredgene
expressionpatternsinthetesticularcellsofone
NOApatientviascRNAＧseqanalysis,providing
a new platform for further diagnosis and
investigationofmaleinfertility．

Thisworkallowsforthereconstructionof
transcriptional programs inherent to the
sequentialcellfatetransitionduringhuman
spermatogenesis and hasimplications for
decipheringmaleＧrelatedreproductivedisorders．


