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ALKphosphorylatesSMAD４ontyrosineto
disableTGFＧβtumorsuppressorfunctions

AmultiＧlaboratoryresearchteamledbyProf．FengXinHua(冯新华)intheLifeSciencesInstitute,

ZhejiangUniversityhasrecentlyreportedanovelmechanismunderlyingTGFＧβresistanceinALKＧpositive
tumors(NatureCellBiology,２０１９,２１:１７９—１８９)．Thestudywasconductedwithsupportfromthe
NationalNaturalScienceFoundationofChinaandothersupports．

TGFＧβsignaling playscriticalrolesintumorigenesis byregulating cellproliferation,apoptosis,

angiogenesis,immunesurveillanceand metastasis．Lossof TGFＧβtumorsuppressiveresponseisa
hallmarkofhumancancers．Tumorcellshavedevelopedanumberofstrategiestoescapefromnegative
growthcontrolofTGFＧβsignaling．One majormechanismtoresistthecytostaticeffectofTGFＧβis
throughinactivating mutations/deletionsinthe TGFＧβsignalingpathway,whichfrequentlyoccurin
gastrointestinalandpancreaticcancer．AsacentralplayerinTGFＧβsignaltransduction,SMAD４/DPC４is
frequentlymutatedordeletedinthesecancers．However,suchgeneticalterationsarerareinmostcancer
typesandtheunderlyingmechanismsforTGFＧβresistanceremainlargelyunclear．

Inthecurrentstudy,FengandcolleagueshaveelucidatedamolecularmechanismforTGFＧβresistancein
ALKＧpositivetumors．AbnormalactivationofALKoccursinnumerouscancers,includinglymphoma,

lungcancer,neuroblastoma,glioblastomamultiformandinflammatorybreastcancer．Fengandcolleagues
demonstratethatinALKＧpositivetumors,SMAD４ishighlyphosphorylatedatTyr９５．Phosphorylated
SMAD４isunabletobindto DNA andfailstoelicitTGFＧβgeneresponsesandtumorsuppressing
responses．ChemicalorgeneticinterferenceoftheoncogenicALKrestoresTGFＧβresponsesin ALKＧ
positivetumorcells．

Thesefindingsreveal,forthefirsttime,thatSMAD４istyrosineＧphosphorylatedbyanoncogenic
tyrosinekinaseduringtumorigenesis．ThissuggestsanovelmechanismbywhichSMAD４isinactivated
throughoncoproteinsincancersandprovidesguidancetologicaltherapeuticdesignsincancerprevention,

diagnosticsandtreatment．

Figure　AworkingmodelfortheroleoftyrosinephosphorylationofSMAD４onTGFＧβtumorsuppressivesignaling．Innormal
tissues,SMADproteinstransduceTGFＧβtumorsuppressingsignals．InALKＧpositivetumors,SMAD４isphosphorylatedon
tyrosineＧ９５intheDNAＧbindingdomian．PhosphorylatedSMAD４failstobindtochromatinandtoelicitgenomicresponses
necessaryfortumorsuppression．


