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Anewopticalimagingstrategytoreveal
thefateoftransplantedstemcells

WiththesupportbytheNationalNaturalScienceFoundationofChinaandtheChineseAcademyof
Sciences,theresearchgroupledbyProf．WangQiangBin(王强斌)attheCASKeyLaboratoryofNanoＧ
BioInterface,SuzhouInstituteofNanoＧTechandNanoＧBionics,ChineseAcademyofSciences,developeda
newopticalimagingstrategytoinsituvisualizethefateoftransplantedstemcellsinvivo,whichwas
publishedinSmall(２０１８,１４(３):１７０２６７９)．

StemcellＧbasedregenerativemedicineholdsgreatpromisinginclinicpractices．However,thestemcells
aftertransplantationexperienceaverydifferentmicroenvironmentfrominvitroandtheirviabilityinvivo
iscriticaltothetherapeuticeffect．Tillnow,thefate oftransplanted stem cells,includingthe
distribution,viabilityandthecellclearancebytheimmunesystem,hasnotbeenfullyunderstoodyet．
Thus,anonＧinvasiveinvivoimagingtechniquethatcanmonitorthefateoftransplantedstemcellsis
urgentlyneededfordeeplyunderstandingtheroleofstem cellsplayedinregenerative medicineand

Figure　SchematicillustrationofthedualＧlabelingstrategyforinvivotracking
thefateoftransplantedstemcellsbycombiningtheexogenousTatＧAg２SQDs
andendogenousRfLuc．

therefore speeding up the
clinical translation of stem
cellＧbasedtherapeutics．

Recently, Wang􀆳sgroup
developed a dualＧlabeling
strategytoinsituvisualize
thefateoftransplantedstem
cellsinvivobycombiningthe
exogeneous nearＧinfrared
fluorescenceimaging (NIRFI)
of Ag２S quantum dots
(Ag２S QDs,emitting at
１２００nm)and endogenous
bioluminescence imaging
(BLI)ofredＧemittingfirefly
luciferase(RfLuc,emitting
at ６１３nm)． The NIRＧII
fluorescenceofAg２Squantum
dotsisemployedtodynamically
monitorthetraffickinganddistributionofalltransplantedstem cellsinvivo duetothedeeptissue
penetrationandhighspatiotemporalresolutionofNIRFI,whileBLIofRfLucidentifiesthelivingstem
cellsaftertransplantationinvivobecauseonlythelivingstemcellsexpressRfLuc．Forthefirsttime,they
havesuccessfullytracedthedynamictranslocationofmousemesenchymalstemcells(mMSCs)invivo,
differentiatedthelivingcellsanddeadcellcomponentsinsitu,andfurtherclarifiedtheregenerative
mechanismoflivingmMSCsinvolvedinthehealingoftheacuteliverfailurebyusingtheRfLuc/Ag２SQDs
dualＧlabelmethod．ThedistinctfeaturesofthedualＧimagingmethodencourgeabroadrangeoffurther
applications,suchasinvivostemcellintervention,imagingＧguidedcelltherapeutics,andsoon．

Duetotheimportantroleofthestemcellfateresearchinthedevelopmentofsafeandefficientstemcell
therapy,thenovelfindingreportedintheSmallpapercaninspiretofuturestemcellresearchandthis
novelnoninvasiveimagingmethodispromisinginfuturebiomedicinestudiesandwillprovideusmore
fundamentalunderstandingontheinvivobiologicalactivities．


