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PUPＧIT:anovelproximityＧtaggingsystem
forproteinＧproteininteractionstudy

WiththesupportbytheNationalNaturalScienceFoundationofChinaandShanghaiTechUniversity,
theresearchteamledbyProf．Zhuang Min (庄 敏)attheSchoolofLifeScienceand Technology,
ShanghaiTechUniversityhasdevelopedanovelproximityＧtaggingsystemthatcanbeusedtoidentifyweak
andtransientproteinＧproteininteractions(PPIs)．Thismethodisparticularlyusefulwhenusedtodiscover
thePPIsoncellmembraneasdemonstratedintheirresearchpaperpublishedrecentlyinNatureMethods
(２０１８,１５:７１５—７２２)．

Membrane proteinＧprotein interactions are important to mediating cellular signaling,cellＧcell
communicationsas wellasligandＧreceptorinteractions．However,itischallengingtoidentifythe
interactingproteinsofamembraneproteinsincetheharshmembraneproteinextractionproceduresusually
disrupttheinteraction．Inrecentyears,proximityＧtaggingmethods,suchasBioIDandAPEXhavebeen
developedtoassistthediscoveryoftransientandweakproteinＧproteininteractions．Thegeneralprinciple
fortheproximitytaggingistogeneticallyfuseanenzymetothebaitprotein,whichallowstheinteracting
preyproteintobelabeledwithbiotincontainingmolecules．Differentproximitytaggingsystemsemploy
differentproximitylabelingenzymes．

Figure　ThePUPＧITdesign．

ThenewproximityＧlabelingsystemreportedbyZhuang􀆳sgrouptakestheadvantageofaprokaryotic
proteinconjugationsystem．AsmallproteinPupiscovalentlylinkedtothelysineonthesubstrateprotein
viaaPupligasePafA．TheyfirstshowedthatPafAisaproximityＧlabelingenzymewithpromiscuous
modificationsitesbutspecifictoproximallocatedproteins．ThentheyfusedPafA withatransmembrane
proteinCD２８,acoＧstimulatoryreceptorinTcellsignaling,andidentifiednewCD２８interactingcandidates
aswellasknown CD２８interactingproteins．Thenew methodisnamedPUPＧIT (pupylationbased
interactiontagging)．SincePafAＧmediatedtargetlabelingoccursonsitewhereotherproximitymethodsare
basedonthediffusionofreactivesubstrates,PUPＧITpotentiallyhasasmallerlabelingradius．More
importantly,theenzymePafAandthelabelingmoleculePupcanbegeneticallyencoded,suggestinga
potentialfutureapplicationofPUPＧITinvivo．

Inthis paper,Liu etal．also
demonstrated the principle of
extracellularapplicationofPUPＧIT．
ByusingtheFKBP/FRBdimerization
system,theylinkedPafAtoeither
theextracellulardomainofCD２８or
a protein cytokine IL２． They
showedthatthereceptorＧfusedPafA
canlabeltheligandandviceversa．
Altogether, PUPＧIT provides an
alternativeapproachtostudymembrane
proteinＧproteininteractionsandhasa
greatpotentialforfutureapplications．


