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TranscriptionfactorHoxb５reprogramsBcells
intofunctionalTlymphocytes

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamledbyProf．
WangJinYong(王金勇)atGuangzhouInstitutesofBiomedicineandHealth,ChineseAcademyofSciences
recentlyreportedthattranscriptionfactorHoxb５reprogramsBcellsintofunctionalTlymphocytes,which

Figure　Schematicdiagram ofBcellＧtoＧTcellconversioninducedby
Hoxb５invivo．

waspublishedinNatureImmunology (２０１８,１９:２７９—２９０)．
RegenerationoffunctionalTcellsbyreprogrammingapproachhasbeenacentralaimforregenerative

medicine．ThefailureofmimickingthymusnichescurbsthederivationofinducedTcellsfrompluripotent
stemcells(ESC/iPSC)．ProＧBcellsarewidelyusedforreprogrammingduetotheirabundantresource,
naturalgeneticbarcodes,andepigeneticplasticity．AttemptstoconvertBtoTcellsbysilencingBlineage
mastergeneshavehadlimitedsuccess,inthatithasnotbeenpossibletoreconstitutetheentireTlineage
functionally,andinsomeinstances,themanipulationsincreasedcancerrisk．

Wangandcolleaguesperformedfunctionalscreening byaninvivo reprogramming platform and
identifiedthatHoxb５,atranscriptionfactorpreferentiallyexpressedinuncommittedhematopoieticstem/
progenitorsbutabsentin B cellsand T cells,reprogrammed proＧB cellsintoearly Tlymphocyte
progenitors(iETP)inirradiatedanimals．Thereprogrammingprocessstartedinbonemarrow,forming
ETPＧlikecellintermediates,andwascompletedinthymus,givingrisetofunctionaliETPcells．TheiETP
cellswerecapableofdifferentiatingintomaturepolyclonaliCD４SPandiCD８SPTcellsinthymus,which
showedasimilarhierarchicalpatternas
theirnaturalcounterparts．TheiTcells
proliferatedandsecretedcytokinesin
vitroinresponsetostimuli．Further,
theiT cells complemented the TＧ
immunedeficiencyin Rag１－/－ mice,
whichrejectedallogeneicskingraftand
formed adaptive immune memory．
Mechanistically,Hoxb５mediatedthe
BcellfateＧtoＧTcellfateconversionby
repressingBcellmasterregulators,
activating T cell regulators, and
targeting chromatin modifiers and
remodelers．

Thisstudyshowedarareexample
thatafactorneitherexpressedinthe
initiating cell type nor in the
terminal cell type could trigger
completecellfatechangeinvivo,
revealingthecomplexityofcellfate
regulation．Thisstudyprovidesan
alternativeapproachtoregenerate
functionalTcellsfortranslational
research．


