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Molecularbasisofubiquitinmodificationby
SdeAfromLegionellapneumophila

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchgroupledbyProf．
FengYue(冯越)attheBeijingAdvancedInnovationCenterforSoftMatterScienceandEngineering,
Beijing Key Laboratory of Bioprocess,Beijing University of Chemical Technology,uncoveredthe
structuralbasisofanonＧcanonicalubiquitination,whichwaspublishedinNature (２０１８,５５７(７７０７):
６７４—６７８)．ThispaperwasalsofeaturedbyNews& ViewsinthesameissueofNature．

Ubiquitinationisoneofthemostprevalentproteinmodificationsineukaryoticcells,whichregulatesa
widearrayofessentialcellularprocesses．CanonicalubiquitinationisathreeＧenzymecascade(E１,E２and
E３),finallytransferringubiquitin(Ub)toalysineresidueofthesubstrate,duringwhichprocessG７６of
UbisinvolvedandATPisrequired．However,recentstudiesidentifiedthattheSidEfamilyeffectorsfrom
Legionellapneumophila couldcatalyze Ubtransfertoseveralendoplasmicreticulum (ER)Ｇassociated

Figure　ThestructuresofSdeAanditscomplexes
withubiquitin．(a)DomainarchitectureofSdeA;
(b)overall structure of SdeA; (c)and(d)the
structureofSdeAmARTＧUbcomplex．

humanproteins,inauniqueapproachobviouslydifferentfromthecanonicalubiquitinationpathway．
AstherepresentativememberoftheSidEfamilymembers,SdeAcontainsadeubiquitinase/DUBdomain

(SdeADUB),aPDEdomain (SdeAPDE),anmARTdomain (SdeAmART)andaCＧterminaldomain (CTD,
SdeACTD)．Duringtheubiquitinationprocess,the R４２residueof Ubisfirst ADPＧribosylated with
nicotinamideadeninedinucleotide (NAD＋ )by SdeAmART,andthenthephosphodiesterbondofthe
ADPrUbiscleavedbySdeAPDE to makePrUb,whichcaneitherremainbyitselforbelinkedviaa
phosphodiesterbondtothehydroxylgroupofserineresiduesofthesubstratesorSdeAitself,also
catalyzedbySdeAPDE．However,themechanismofthesemodificationsawaitsstructuralinvestigation．

FengsgroupsolvedthecrystalstructuresofSdeAinitsligandＧfree,UbＧbound,andUbＧNADHＧbound
states,respectively．IntheSdeA２３１—１１９０structure,SdeAmART and SdeAPDE interactprimarilythrough
hydrophobicinteractionsandformacatalyticcore,whichsitsontopofSdeACTD．Theyfoundthatunlike
SdeAPDE,whichisfullyactiveasasingledomainin processing ADPrUbto PrUbandcatalyzing
ubiquitination,SdeAmARTneedstobestabilizedbySdeAPDEtobeactive．IntheSdeA２３１—１１９０ＧUbstructure,
theARTT (ADPＧribosyltransferasetoxinturnＧturn)and
PN (phosphateＧnicotinamide)loops,andtheαＧhelicallobe
ofSdeAmARTtogethercontributetoUbrecognition．Inthe
SdeA２３１—１１９０ＧUbＧNADHcomplexstructure,NADHinthe
cavityformsaringＧlikeconformation．

Togetherwiththestructuralandbiochemicalresults,
Fengsgroupproposedthatduringthecatalyticprocess,
UbR７２ mightfunctionasa“probe”,togetherwithUbR７４,
byanchoring Ub on SdeAmART．Aftercleavageofthe
nicotinamidegroupfromNAD＋ ,thestrainsinthehighly
foldedstructureoftheintermediatewouldbealleviated,
whichmightdestabilizethebindingofUbR７２,causingits
leaving．Thisinturnpossiblyfacilitatestheapproaching
ofUbR４２totheactivesiteandthesubsequentmodification
of UbR４２．In all,theirstudy provides unprecedented
mechanisticinsightintothestructureandfunction of
SdeA and servesasanimportantfoundationforthe
furtherstudiesofthephosphoribosylＧubiquitination．


