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EarlylifeundernutritionreprogramsCD４＋ TＧcell
glycolysisandepigeneticstofacilitateasthma

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamdirectedby
Prof．Huang HeFeng (黄荷凤)atShanghaiKeyLaboratoryofEmbryoOriginalDisease,Instituteof
EmbryoFetalOriginalAdultDiseaseandInternationalPeaceMaternity& ChildHealthHospital,School
ofMedicine,ShanghaiJiaoTongUniversity,recentlyreportedthecapacityofmaternaldietstoremodel
cellＧintrinsicmetabolicpathwaysandepigeneticswithinoffspringimmunecells,whichwaspublishedin
JournalofAllergyandClinicalImmunology (doi:１０．１０１６/j．jaci．２０１８．１２．９９９．Epubaheadofprint)．

Earlylifeundernutritionisassociatedwithanincreasedriskofasthmathroughoutchildhoodandinto
adulthood．However,theunderlyingmechanismsofthissusceptibilitytoasthmaarepoorlycharacterized．
Asthmainvolveschronicallergicairwayinflammation,wheretype２ T helper (Th２)cellsplaya
fundamentalrole．Althoughanimalmodelsandclinicalstudieshavesuggestedmaternaldietscaninfluence
offspringCD４＋ TＧcellfunctions,theroleofmaternalmalnutritioninTＧcellfunctionsanddifferentiation
remainsunclear．

ToexplorewhetherearlylifeundernutritionalteredTＧcellfunctions,theyemployedamaternalprotein
restrictionmicemodel．AndtheyanalyzedCD４＋ TＧcellfunctionsandasthmaphenotypesofoffspringfrom
breedersfedanormalchowdiet(NCD)orproteinrestrictiondiet(PRD)．Theyfoundthat,intheearly
lifeundernutritionmodel,CD４＋ Tcellsdisplayedenhancedactivationandproliferationandwereproneto
differentiatetoward Th２cellsbothinvitro andinvivo,resultinginsusceptibilityto OVAＧinduced
experimentalasthma．Mechanistically,earlylifeundernutritionacceleratesmTORC１Ｇdependentglycolytic
activityinTcells,resultinginTh２skewingandsusceptibilitytoOVAＧinducedexperimentalasthma．
GlycolysisblockadesunderminedincreasedTh２skewingandalleviatedexperimentalasthmainPRDmice．
Moreover,naïveCD４＋ TcellsexhibitpreＧexistingsignsofDNAdemethylationintheCNS１regionofTh２
cytokinelocusandareinclinedtosecretemoreTh２cytokineswhenexposedtomaternalmalnutrition．

TheirstudyprovidesdirectevidenceshowingthatearlylifeundernutritionleadstoperturbedCD４＋ TＧ
celldifferentiationandfunctioninginacellＧintrinsicmanner,resultinginsusceptibilitytoexperimental
asthma,andofferingnewinsightsintothepathogenesisofotherdevelopmentaloriginsofadultdisease．

Figure　WorkingmodelforthemechanismsofearlylifeundernutritionreprogramsCD４＋ TＧcellfunctionstofacilitateasthma．


