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Biochemicalandstructuralcuesof３DＧprinted
matrixsynergisticallydirectMSCdifferentiation

forfunctionalsweatglandregeneration

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamdirectedby
Prof．FuXiaoBing(付小兵)andassociateprofessorHuangSha(黄沙)attheResearchCenterforTissue
RepairandRegenerationaffiliatedtotheMedicalInnovationResearchDepartment,PLAGeneralHospital,
recentlyreportedthatCTHRC１andHmox１synergisticallyinitiatesweatgland(SG)fateofMSCs,which
waspublishedinScienceAdvances(２０２０,６:eaaz１０９４)．

SGsplayavitalroleinthermalregulation,andabsentormalfunctioningSGsinahotenvironmentcan
leadtohyperthermia,stroke,andevendeathin mammals．EachSGisasingletubeconsistingofa
functionallydistinctiveductandsecretoryportions．Ithaslowregenerativepotentialinresponsetodeep
dermalinjury,whichposesachallengeforrestitutionoflostcellsduringwoundhealing．Amajorobstacle
inSGregeneration,similartotheregenerationofmostotherglandulartissues,isthepaucityofviablecells
capableofregenerating multipletissuephenotypes．SeveralreportshavedescribedSGregenerationin
vitro;however,dynamicmorphogenesiswasnotidentified,norwastheoverallfunctionoftheformed
tissuesexplored．

TheirgroupbioprintedamatrixofSGtodirectconversionofMSCintoafunctionalSGsandfacilitateSG
recoveryinmice．ByECM differentialproteinexpressionanalysis,theyidentifiedthatCTHRC１wasa
criticalbiochemicalregulatorof３DＧprintedmatrixforSGspecification．Theirfindingsshowedthathmox１
responsestothe３D structureactivation werealsoinvolvedin MSC differentiation．Inhibitionand
activationassaydemonstratedthatCTHRC１andHmox１synergisticallyboostedtheSGgeneexpression
profile．Insummary,biochemicalandstructuralcuesarecriticalimpactofthe３DＧprintedmatrixonMSC
fatedecisionintoglandularlineageandfunctionalSGrecovery．

Thesefindingsindicatedtheroleof３DＧprintedmatrixcuesoncellularbehaviorandtissuemorphogenesis
andmighthelpindevelopingstrategiesforMSCＧbasedtissueregenerationordirectingstemcelllineage
specificationby３Dbioprinting．

Figure　The３Dbioprinted matrixdirected MSCdifferentiation．CTHRC１and HMOX１synergisticallyboosttheSGfate
ofMSC．


