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TracingthetemporalＧspatialtranscriptome
landscapesofthehumanfetaldigestivetract

usingsingleＧcellRNAＧsequencing

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamdirectedby
Prof．TangFuChou(汤富酬)attheBiomedicalPioneeringInnovationCenter(BIOPIC),CollegeofLife
Sciences,PekingUniversity,andProf．QiaoJie (乔杰)atPekingUniversityThird Hospitalrecently
dissectedthegeneexpressionprofilesofthefourmainorgansofhumanfetaldigestivetractandtheadult
largeintestineinvivoatsingleＧcellresolution,whichwaspublishedinNatureCellBiology (２０１８,２０(６):

７２１—７３４)．ThefirstauthorofthepaperisassociateprofessorGaoShuai(高帅)attheCollegeofAnimal
ScienceandTechnology,ChinaAgriculturalUniversity．

Thedevelopmentofthedigestivetractiscriticalforproperfooddigestionandnutrientabsorption．The
studyanalyzedthemainorgansofthedigestivetract,includingtheesophagus,stomach,andsmalland
largeintestinesfromhumanembryosbetween６and２５weeksofgestationandthelargeintestinefrom
adultsusingsingleＧcellRNAＧseqanalyses．Intotal,５,２２７individualcellswereanalyzedand４０celltypes
clearlyidentified．Thecorrespondingdetailedinformation,includingthecellidentity,developmental
stage,cellnumber,cellcycleindex,andcellＧtypeＧspecific markers,wererevealed．Moreover,the
researchteam presentedthefirstanalysisuncoveringthetranscriptomicfeaturesanddevelopmental

Figure　Schematicdiagramshowingthemorphologychanges,signalingpathway
regulationandcellＧcellinteractionsduringsmallintestinedevelopmentalprocess．

dynamicsfromfetaltoadultstagesatsingleＧcellresolution．
Inaddition,theregulationpatternsofsignalingpathways,suchastheIHHsignalingpathway,TGFＧβ

andBMPsignalingpathways,duringhumanfetaldevelopmentwereinvestigated．Thephysiological
functionsinvolvedinthedigestionandabsorption ofproteins,wereinitiallyestablishedandthen
specificallyenhancedinthesmallintestine．Theteamalsoidentifiedtheimmunecells,includingTcells,B
cellsandmacrophagesintheembryonicdigestiontractandfoundthatmostofthemariseinthelatestages
ofsmallandlargeintestinedevelopment．

Thefindingsofferacomprehensivetranscriptomeresourceforhumanfetaldigestivetractdevelopmentaswellas
thelargeintestineinadultsat
singleＧcell resolution． This
analysisofthegeneexpression
patternsofeach organin
bothtemporaland spatial
dimensionsprovidesguidelines
to estimatethe status of
cells differentiated from
pluripotent stem cells in
vitro．It may facilitate the
diagnosis and treatment of
digestiveＧtractＧrelateddiseases,
suchasgastrointestinaltract
cancer．


