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Supplementary Figure 1: Box annotation for USP domain structures. 

A) Structure of USP2 (pdb-id 2hd5, 1), with boxes coloured in blue (box 1), 

light blue (box 2), light green (box 3), dark green (box 4), orange (box 5) and 

dark red (box 6). Regions in grey are not part of any box, and represent the 

points where insertions can occur. The catalytic as well as Zn-binding 

residues are shown in a stick model with yellow carbon atoms, blue nitrogen 

atoms, red oxygen atoms and green sulphur atoms. B) Structure of USP8 

(pdb-id 2gfo, 2) coloured as in A. USP8 contains a small helical insertion 

between boxes 4/5. C) Structure of USP14 (pdb-id 2ayo, 3), coloured as in A. 

USP14 contains a small mainly disordered insert between boxes 4/5. D) 

Structure of CYLD (pdb-id 2vhf, 4), coloured as in A. CYLD displays a 

truncated Fingers subdomain, and contains a B-box insertion (yellow) 

between box 4 and box 5 (see main text).  

 

Supplementary Figure 1: Box annotation for USP domain structures. 

Alignment as in Fig.2 of main text, in larger format.  

 

Supplementary Table I: catalytic domain and insertion boundaries for all 
human USPs 

Catalytic domain boundaries, according to ProSite annotation, and position of 

insertions identified in this study. All numbers are based on the human 

sequences.  
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        <-a---------- box1 -------------------->     <------------------------------ box2 ---------------------------------------->     <--------------------------- box3 -------------------> 
USP1    VGLNNL..GNTCYLNSILQVLYFCPGFKSGVKHLFNIIS 22  LASYELICSLQSLIISVEQL 12 DELATQPRRLLNTL...RELNPMY....EGYLQHDAQEVLQCILGNIQETCQLL 195 INKGEEQIGFELVEKLFQGQLV...LRTRCLECESLT.ERREDFQDISVPVQED  17   
USP2    AGLRNL..GNTCFMNSILQCLSNTRELRDYCLQRLYMRD  5  NAHTALVEEFAKLIQTIWTSS...PNDVVSPSEFKTQI...QRYAPRF....VGYNQQDAQEFLRFLLDGLHNEVNRV  22 MWRKYLEREDSRIGDLFVGQLK...SSLTCTDCGYCS.TVFDPFWDLSLPIAKR   2   
USP3    TGLRNL..GNTCFMNAILQSLSNIEQFCCYFKELPAVEL 17  DNNVSLVEEFRKTLCALWQG....SQTAFSPESLFYVV...WKIMPNF....RGYQQQDAHEFMRYLLDHLHLELQGG  18 SNKCCINGASTVVTAIFGGILQ...NEVNCLICGTES.RKFDPFLDLSLDIPSQ  12   
USP4    CGLGNL..GNTCFMNSALQCLSNTAPLTDYFLKDEYEAE  7  GMKGEIAEAYAELIKQMWSG....RDAHVAPRMFKTQV...GRFAPQF....SGYQQQDSQELLAFLLDGLHEDLNRV  22 AWENHRLRNDSVIVDTFHGLFK...STLVCPECAKVS.VTFDPFCYLTLPLPLK 289   
USP5    TGIRNL..GNSCYLNSVVQVLFSIPDFQRKYVDKLEKIF  5  DPTQDFSTQVAKLGHGLLSG 20 VQDGIAPRMFKALI...GKGHPEF....STNRQQDAQEFFLHLINMVERNCRSS     ..........ENPNEVFRFLVE...EKIKCLATEKVK.YTQRVDYIMQLPVPMD  30   
USP6    TGLSNL..GNTCFMNSSIQCVSNTQPLTQYFISGRHLYE  7  GMKGHMAKCYGDLVQELWSG....TQKSVAPLKLRRTI...AKYAPKF....DGFQQQDSQELLAFLLDGLHEDLNRV  22 AWDNHLRRNRSIIVDLFHGQLR...SQVKCKTCGHIS.VRFDPFNFLSLPLPMD 314   
USP7    VGLKNQ..GATCYMNSLLQTLFFTNQLRKAVYMMPTEGD     DSSKSVPLALQRVFYELQHS.....DKPVGTKKLTKSFG..WETLDSF.......MQHDVQELCRVLLDNVENKMKGT     .......CVEGTIPKLFRGKMV...SYIQCKEVDYRS.DRREDYYDIQLSIK..       
USP8    TGLRNL..GNTCYMNSILQCLCNAPHLADYFNRNCYQDD  7  GHKGEVAEEFGIIMKALWTG....QYRYISPKDFKITI...GKINDQF....AGYSQQDSQELLLFLMDGLHEDLNKA  22 AWQKHKQLNESIIVALFQGQFK...STVQCLTCHKKS.RTFEAFMYLSLPLAST       
USP9X   VGLKNA..GATCYMNSVIQQLYMIPSIRNGILAIEGTGS 44  EYNIGVLRHLQVIFGHLAAS....RLQYYVPRGFWKQF...RLWGEPV....NLREQHDALEFFNSLVDSLDEALKAL     .......GHPAMLSKVLGGSFA...DQKICQGCPHRY.ECEESFTTLNVDIR..       
USP9Y   VGLKNA..GATCYMNSVIQQLYMIPSIRNSILAIEGTGS 44  EYNIGVLRHLQVIFGHLAAS....QLQYYVPRGFWKQF...RLWGEPV....NLREQHDALEFFNSLVDSLDEALKAL     .......GHPAILSKVLGGSFA...DQKICQGCPHRF.ECEESFTTLNVDIR..       
USP10   RGLINK..GNWCYINATLQALVACPPMYHLMKFIPLYSK  4  CTSTPMIDSFVRLMNEFTNM 19 PGAAFEPTYIYRLL...TVNKSSLS...EKGRQEDAEEYLGFILNGLHEEMLNL  47 SVTRQADFVQTPITGIFGGHIR...SVVYQQSSKESA..TLQPFFTLQLDIQSD       
USP11   CGLTNL..GNTCFMNSALQCLSNVPQLTEYFLNNCYLEE  7  GMKGEIAEAYADLVKQAWSG....HHRSIVPHVFKNKV...GHFASQF....LGYQQHDSQELLSFLLDGLHEDLNRV  22 AWQNHKRRNDSVIVDTFHGLFK...STLVCPDCGNVS.VTFDPFCYLSVPLPIS 285   
USP12   FGLVNF..GNTCYCNSVLQALYFCRPFREKVLAYKSQPR     .KKESLLTCLADLFHSIATQKK..KVGVIPPKKFITRL...RKENELF....DNYMQQDAHEFLNYLLNTIADILQEE  16 NENNNSTPDPTWVHEIFQGTLT...NETRCLTCETIS.SKDEDFLDLSVDVE..       
USP13   TGLKNL..GNSCYLSSVMQAIFSIPEFQRAYVGNLPRIF 26  YSKPPVKSELIEQVMKEEHKP...QQNGISPRMFKAFV...SKSHPEF....SSNRQQDAQEFFLHLVNLVERNRIGS     ..........ENPSDVFRFLVE...ERIQCCQTRKVR.YTERVDYLMQLPVAME  30   
USP14   CGLTNL..GNTCYMNATVQCIRSVPELKDALKRYAGALR  5  ASAQYITAALRDLFDSMDKT.....SSSIPPIILLQFL...HMAFPQF.6..GQYLQQDANECWIQMMRVLQQKLEAI  12 ASAATPSKKKSLIDQFFGVEFE...TTMKCTESEEEE.VTKGKENQLQLSCFIN   1   
USP15   CGLSNL..GNTCFMNSAIQCLSNTPPLTEYFLNDKYQEE  7  GMRGEIAKSYAELIKQMWSG....KFSYVTPRAFKTQV...GRFAPQF....SGYQQQDCQELLAFLLDGLHEDLNRI  22 AWENHLKRNDSIIVDIFHGLFK...STLVCPECAKIS.VTFDPFCYLTLPLPMK 312   
USP16   KGLSNL..GNTCFFNAVMQNLSQTPVLRELLKEVKMSGT 19  EPPGPLTLAMSQFLNEMQET....KKGVVTPKELFSQV...CKKAVRF....KGYQQQDSQELLRYLLDGMRAEEHQR  24 KDYEKKKSMPSFVDRIFGGELT...SMIMCDQCRTVS.LVHESFLDLSLPVLDD 236   
USP17   AGLQNM..GNTCYVNASLQCLTYTPPLANYMLSREHSQT  2  RHKGCMLCTMQAHITRALHN....PGHVIQPS.........QALAAGF....HRGKQEDAHEFLMFTVDAMKKACLPG   1 KQVDHHSKDTTLIHQIFGGYWR...SQIKCLHCHGIS.DTFDPYLDIALDIQ..       
USP17L1 AGLQNM..GNTCYENASLQCLTYTLPLANYMLSREHSQT  2  RPKCCMLCTMQAHITWALHS....PGHVIQPS.........QALAAGF....HRGKQEDVHEFLMFTVDAMKKACLPG   1 KQVDHHCKDTTLIHQIFGGCWR...SQIKCLHCHGIS.DTFDPYLDIALDIQ..       
USP17L2 AGLQNM..GNTCYENASLQCLTYTPPLANYMLSREHSQT  2  RPKCCMLCTMQAHITWALHS....PGHVIQPS.........QALAAGF....HRGKQEDAHEFLMFTVDAMKKACLPG   1 KQVDHHSKDTTLIHQIFGGCWR...SQIKCLHCHGIS.DTFDPYLDIALDIQ..       
USP18   VGLHNI..GQTCCLNSLIQVFVMNVDFTRILKRITVPRG  2  EQRRSVPFQMLLLLEKMQDS....RQKAVRPLELAYCL...QKCNVPL......FVQHDAAQLYLKLWNLIKDQITDV     .......HLVERLQALYTIRVK...DSLICVDCAMES.SRNSSMLTLPLSLFDV   3   
USP19   TGLVNL..GNTCFMNSVIQSLSNTRELRDFFHDRSFEAE  7  GTGGRLAIGFAVLLRALWKG....THHAFQPSKLKAIV...ASKASQF....TGYAQHDAQEFMAFLLDGLHEDLNRI  22 AWQRHKMRNDSFIVDLFQGQYK...SKLVCPVCAKVS.ITFDPFLYLPVPLPQK 376   
USP20   TGMKNL..GNSCYMNAALQALSNCPPLTQFFLECGGLVR  1  DKKPALCKSYQKLVSEVWHKK...RPSYVVPTSLSHGI...KLVNPMF....RGYAQQDTQEFLRCLMDQLHEELKEP 182 SRRRKEQRYRSVISDIFDGSIL...SLVQCLTCDRVS.TTVETFQDLSLPIPGK  52   
USP21   VGLRNL..GNTCFLNAVLQCLSSTRPLRDFCLRRDFRQE  4  GRAQELTEAFADVIGALWHPD...SCEAVNPTRFRAVF...QKYVPSF....SGYSQQDAQEFLKLLMERLHLEINRR  37 MWKRYLEREDSKIVDLFVGQLK...SCLKCQACGYRS.TTFEVFCDLSLPIPKK   4   
USP22   RGLINL..GNTCFMNCIVQALTHTPLLRDFFLSDRHRCE  2  SPSSCLVCEMSSLFQEFYSG....HRSPHIPYKLLHLV...WTHARHL....AGYEQQDAHEFLIAALDVLHRHCKGD   3 KKANNPNHCNCIIDQIFTGGLQ...SDVTCQVCHGVS.TTIDPFWDISLDLPGS  23   
USP24   VGLRNG..GATCYMNAVFQQLYMQPGLPESLLSVDDDTD     NPDDSVFYQVQSLFGHLMES....KLQYYVPENFWKIF...KMWNKEL....YVREQQDAYEFFTSLIDQMDEYLKKM     .......GRDQIFKNTFQGIYS...DQKICKDCPHRY.EREEAFMALNLGVT..       
USP25   VGLKNV..GNTCWFSAVIQSLFNLLEFRRLVLNYKPPSN 10  HRNLPFMRELRYLFALLVGT....KRKYVDPSRAVEIL...KDAFKSN.....DSQQQDVSEFTHKLLDWLEDAFQMK   1 EEETDEEKPKNPMVELFYGRFL...AVGVLEGKKFEN...TEMFGQYPLQVN..       
USP26   HGLPNL..GNTCYMNAVLQSLLSIPSFADDLLNQSFPWG  1  IPLNALTMCLARLLFFKDTYNI..EIKEMLLLNLKKAI...SAAAEIF....HGNAQNDAHEFLAHCLDQLKDNMEKL  20 ADDPDTSGFSCPVITNFELELL...HSIACKACGQVI.LKTELNNYLSINLPQR   3   
USP27X  RGLINL..GNTCFMNCIVQALTHTPILRDFFLSDRHRCE  2  SPELCLVCEMSSLFRELYSG....NPSPHVPYKLLHLV...WIHARHL....AGYRQQDAHEFLIAALDVLHRHCKGD   3 KAANNPNHCNCIIDQIFTGGLQ...SDVTCQACHGVS.TTIDPCWDISLDLPGS  22   
USP28   VGLKNV..GNTCWFSAVIQSLFQLPEFRRLVLSYSLPQN 10  KRNIMFMQELQYLFALMMGS....NRKFVDPSAALDLL...KGAFRSS.....EEQQQDVSEFTHKLLDWLEDAFQLA   1 NVNSPRNKSENPMVQLFYGTFL.2.EVREGKPFCNNE.....TFGQYPLQVN..       
USP29   QGFPNL..GNTCYMNAVLQSLFAIPSFADDLLTQGVPWE  1  IPFEALIMTLTQLLALKDFCST..KIKRELLGNVKKVI...SAVAEIF....SGNMQNDAHEFLGQCLDQLKEDMEKL  20 VGSAATKVFVCPVVANFEFELQ...LSLICKACGHAV.LKVEPNNYLSINLHQE   3   
USP30   PGLVNL..GNTCFMNSLLQGLSACPAFIRWLEEFTSQYS  6  PSHQYLSLTLLHLLKALSCQEVT.DDEVLDASCLLDVL...RMYRWQI....SSFEEQDAHELFHVITSSLEDERDRQ  27 RGSPHPTSNHWKSQHPFHGRLT...SNMVCKHCEHQSPVRFDTFDSLSLSIPAA   3   
USP31   AGLRNH..GNTCFMNATLQCLSNTELFAEYLALGQYRAG 16  QGQGEVTEQLAHLVRALWTL....EYTPQHSRDFKTIV...SKNALQY....RGNSQHDAQEFLLWLLDRVHEDLNHS  18 PEGPSFPVCSTFVQELFQAQYR...SSLTCPHCQKQS.NTFDPFLCISLPIPLP 278   
USP32   TGLSNL..GNTCFMNSSIQCVSNTQPLTQYFISGRHLYE  7  GMKGHMAKCYGDLVQELWSG....TQKNVAPLKLRWTI...AKYAPRF....NGFQQQDSQELLAFLLDGLHEDLNRV  22 AWDNHLRRNRSIVVDLFHGQLR...SQVKCKTCGHIS.VRFDPFNFLSLPLPMD 314   
USP33   TGLKNI..GNTCYMNAALQALSNCPPLTQFFLDCGGLAR  1  DKKPAICKSYLKLMTELWHKS...RPGSVVPTTLFQGI...KTVNPTF....RGYSQQDAQEFLRCLMDLLHEELKEQ 172 KRKKQHKKYRSVISDIFDGTII...SSVQCLTCDRVS.VTLETFQDLSLPIPGK  52   
USP34   VGLTNL..GATCYLASTIQQLYMIPEARQAVFTAKYSED     MKHKTTLLELQKMFTYLMES....ECKAYNPRPFCKTY...TMDKQPL....NTGEQKDMTEFFTDLITKIEEM....     .....SPELKNTVKSLFGGVIT...NNVVSLDCEHVS.QTAEEFYTVRCQVA..       
USP35   IGLINL..GNTCYVNSILQALFMASEFRHCVLRLTE...     NNSQPLMTKLQWLFGFLEHS....QRPAISPENFLS.....ASWTPWF....SPGTQQDCSEYLKYLLDRLHEEEKTG  14 PPEEPPAPSSTSVEKMFGGKIV...TRICCLCCLNVS.SREEAFTDLSLAFPPP 153   
USP36   AGLHNL..GNTCFLNATIQCLTYTPPLANYLLSKEHARS  2  QGSFCMLCVMQNHIVQAFAN....SGNAIKPVSFIRDL...KKIARHF....RFGNQEDAHEFLRYTIDAMQKACLNG   1 AKLDRQTQATTLVHQIFGGYLR...SRVKCSVCKSVS.DTYDPYLDVALEIR..       
USP37   QGFSNL..GNTCYMNAILQSLFSLQSFANDLLKQGIPWK  1  IPLNALIRRFAHLLVKKDICNS..ETKKDLLKKVKNAI...SATAERF....SGYMQNDAHEFLSQCLDQLKEDMEKL  15 PDISATRAYTCPVITNLEFEVQ...HSIICKACGEII.PKREQFNDLSIDLPRR   4   
USP38   TGLINL..GNTCYMNSVIQALFMATDFRRQVLSLNL...     NGCNSLMKKLQHLFAFLAHT....QREAYAPRIFFE.....ASRPPWF....TPRSQQDCSEYLRFLLDRLHEEEKIL  30 ETPRTSDGEKTLIEKMFGGKLR...THIRCLNCRSTS.QKVEAFTDLSLAFCPS  90   
USP39   VGLNNI..KANDYANAVLQALSNVPPLRNYFLEEDNYKN  6  DIMFLLVQRFGELMRKLWNPRN..FKAHVSPHEMLQAVV..LCSKKTF....QITKQGDGVDFLSWFLNALHSALGGT   2 KKKTIVTDVFQGSMRIFTKKLP.9.EQLLHNDEYQET.MVESTFMYLTLDLPTA   3   
USP40   SGIRNQ..GGTCYLNSLLQTLHFTPEFREALFSLGPEEL 10  AKVRIIPLQLQRLFAQLLLL....DQEAASTADLTDSFG..WTSNEEM.......RQHDVQELNRILFSALETSLVGT     .......SGHDLIYRLYHGTIV...NQIVCKECKNVS.ERQEDFLDLTVAVK..       
USP41   VGLHNI..GQTCCLNSLIQVFVMNVDFARILKRITVPRG  2  EQRRSVPFQMLLLLEKMQDS....RQKAVWPLELAYCL...QKYNVPL......FVQHDAAQLYLKLWNLIKDQIADV     .......HLVERLQALYMIRMK...DSLICLDCAMES.SRNSSMLTLRLSFFDV   3   
USP42   AGLQNL..GNTCFANAALQCLTYTPPLANYMLSHEHSKT  2  AEGFCMMCTMQAHITQALSN....PGDVIKPMFVINEM...RRIARHF....RFGNQEDAHEFLQYTVDAMQKACLNG   1 NKLDRHTQATTLVCQIFGGYLR...SRVKCLNCKGVS.DTFDPYLDITLEIK..       
USP43   QGLKNH..GNTCFMNAVVQCLSNTDLLAEFLALGRYRAA     PGRAEVTEQLAALVRALWTRE...YTPQLSAEFFQNAV...SKYGSQF....QGNSQHDALEFLLWLLDRVHEDLEGS  21 SPSAQLPLGQSFVQSHFQAQYR...SSLTCPHCLKQS.NTFDPFLCVSLPIPLR 262   
USP44   TGLRNL..GNTCYMNSVLQVLSHLLIFRQCFLKLDLNQW 66  SQYISLCHELHTLFQVMWSG....KWALVSPFAMLHSV...WRLIPAF....RGYAQQDAQEFLCELLDKIQRELETT  10 SQRKLIKQVLNVVNNIFHGQLL...SQVTCLACDNKS.NTIEPFWDLSLEFPER  10   
USP45   RGITNL..GNTCFFNAVMQNLAQTYTLTDLMNEIKESST 19  SRPGPLTSALFLFLHSMKET....EKGPLSPKVLFNQL...CQKAPRF....KDFQQQDSQELLHYLLDAVRTEETKR  25 KAYGKEGVKMNFIDRIFIGELT...STVMCEECANIS.TVKDPFIDISLPIIEE 228   
USP46   FGLVNF..GNTCYCNSVLQALYFCRPFRENVLAYKAQQK      KKENLLTCLADLFHSIATQKK..KVGVIPPKKFISRL...RKENDLF....DNYMQQDAHEFLNYLLNTIADILQEE  16 EPAENNKPELTWVHEIFQGTLT...NETRCLNCETVS.SKDEDFLDLSVDVE..       
USP47   VGLVNQ..AMTCYLNSLLQTLFMTPEFRNALYKWEFEES  2  DPVTSIPYQLQRLFVLLQTS....KKRAIETTDVTRSF...GWDSSE......AWQQHDVQELCRVMFDALEQKWK..     .....QTEQADLINELYQGKLK...DYVRCLECGYEG.WRIDTYLDIPLVIRPY   3   
USP48   VGLTNL..GATCYVNTFLQVWFLNLELRQALYLCPSTCS 13  YEPQTICEHLQYLFALLQNS....NRRYIDPSGFVKAL........GL....DTGQQQDAQEFSKLFMSLLEDTLSKQ     ....KNPDVRNIVQQQFCGEYA...YVTVCNQCGRES.KLLSKFYELELNIQ..       
USP49   TGLRNL..GNTCYMNSILQVLSHLQKFRECFLNLDPSKT 62  SKHISLCRELHTLFRVMWSG....KWALVSPFAMLHSV...WSLIPAF....RGYDQQDAQEFLCELLHKVQQELESE  10 SQRKLTKQVLKVVNTIFHGQLL...SQVTCISCNYKS.NTIEPFWDLSLEFPER  13   
USP50   TGLWNL..GNTCCVNAISQCLCSILPLVEYFLTGKYITA  7  SDCSEVATAFAYLMTDMWLG....DSDCVSPEIFWSAL...GNLYPAF....TKKMQQDAQEFLICVLNELHEALKKY  15 CCRKWITTETSIITQLFEEQLN...YSIVCLKCEKCT.YKNEVFTVFSLPIPSK       
USP51   RGLINL..GNTCFMNCIVQALTHIPLLKDFFLSDKHKCI  2  SPSLCLVCEMSSLFHAMYSG....SRTPHIPYKLLHLI...WIHAEHL....AGYRQQDAHEFLIAILDVLHRHSKDD   3 QEANNPNCCNCIIDQIFTGGLQ...SDVTCQACHSVS.TTIDPCWDISLDLPGS  23   
USP52   AGLEPH..IPNAYCNCMIQVLYFLEPVRCLIQNHLCQKE     ...FCLACELGFLFHMLDLS....RGDPCQGNNFLRAF...RTIPEAS 14 KGNLARLIQRWNRFILTQLHQDMQEL   9 GGSSFCSSGDSVIGQLFSCEME...NCSLCRCGSETV.RASSTLLFTLSYPDGS   4   
USP53   KGLLNEPGQNSCFLNSAVQVLWQLDIFRRSLRVLTGHVC     QGDACIFCALKTIFAQFQHS....REKALPSDNIRHALAESFKDEQRF....QLGLMDDAAECFENMLERIHFHIVPS   4 RDADMCTSKSCITHQKFAMTLY...EQCVCRSCGASS..DPLPFTEFVRYISTT   1   
USP54   KGLSNEPGQNSCFLNSALQVLWHLDIFRRSFRQLTTHKC     MGDSCIFCALKGIFNQFQCS....SEKVLPSDTLRSALAKTFQDEQRF....QLGIMDDAAECFENLLMRIHFHIADE     TKEDICTAQHCISHQKFAMTLF...EQCVCTSCGATS..DPLPFIQMVHYISTT   4   
USPL1   VQWKNA..YALCWLDCILSALVHSEELKNTVTGLCSKEE     SIFWRLLTKYNQANTLLYTS....QLSGVKDGDCKKLT...SEIFAEI....ETCLNEVRDEIFISLQPQLRCTLGDM     FAFPLLLKLETHIEKLFLYSFS...WDFECSQCGHQY.QNR.............       
CYLD    KGIQGH..YNSCYLDSTLFCLFAFSSVLDTVLLRPKEKN  3  YYSETQELLRTEIVNPLRIYG....YVCATKIMKLRKIL...EKVEAASG...FTSEEKDPEEFLNILFHHILRVEPLL   1 IRSAGQKVQDCYFYQIFMEKNE.7.QQLLEWSFINSNLKFAEAPSCLIIQMPRF  13   
 

Supplementary Figure 2 (part 1) 
 
 



 
        <-------------------------------------- box4 ------------------------------------------------------->     <---------- box5-------------->     <------------- box6 ---------------------> 
USP1    EMKTLRWAISQ...FASVERIV...GEDKYFCENCH....HYTEAERSLLFDKMPEVITIHLKCFAAS 7 GGGLSKINTPLLTPL.KLSLEEWSTK....     PTNDSYGLFAVVMHSGI.TISSGHYTASVK. 142 EYEGKWLLFDDSEVKVTEEKDF..7..TSPTSTPYLLFYKKL 
USP2    PEVTLMDCMRL...FTKEDVLD...GDEKPTCCRCR....GRKRCIKKFSIQRFPKILVLHLKRFSES...RIRTSKLTTFVNFPLRDLDLREFASEN...     TNHAVYNLYAVSNHSG..TTMGGHYTAYCRS     PGTGEWHTFNDSSVTPMSSSQV.......RTSDAYLLFYELA 
USP3    PVCSLRDCLRS...FTDLEELD...ETELYMCHKCK....KKQKSTKKFWIQKLPKVLCLHLKRFHWT...AYLRNKVDTYVEFPLRGLDMKCYLLEPENS   1 PESCLYDLAAVVVHHGS.GVGSGHYTAYA..     THEGRWFHFNDSTVTLTDEETV.......VKAKAYILFYVEH 
USP4    TTVALRDCIEL...FTTMETLG...EHDPWYCPNCK....KHQQATKKFDLWSLPKILVVHLKRFSYN...RYWRDKLDTVVEFPIRGLNMSEFVCNLS..     ARPYVYDLIAVSNHYG..AMGVGHYTAYAKN     KLNGKWYYFDDSNVSLASEDQI.......VTKAAYVLFYQRR 
USP5    AQVPFSSCLEA...YGAPEQVD......DFWSTALQ....AKSVAVKTTRFASFPDYLVIQIKKFTFGL..DWVPKKLDVSIEMPE.ELDISQLRGTGLQP 186 DGPGKYQLFAFISHMGT.STMCGHYVCHIK.     .KEGRWVIYNDQKVCASEKPP.........KDLGYIYFYQRV 
USP6    EPINLDSCLRA...FTSEEELG...ESEMYYCSKCK....THCLATKKLDLWRLPPFLIIHLKRFQFV...NDQWIKSQKIVRFLR.ESFDPSAFLVPRDP 191 HIKPIYNLYAISCHSG..ILSGGHYITYAK.     NPNCKWYCYNDSSCEELHPDEI.......DTDSAYILFYEQQ 
USP7    GKKNIFESFVD...YVAVEQLD...GDNKYDAGEHG.....LQEAEKGVKFLTLPPVLHLQLMRFMYDPQ.TDQNIKINDRFEFPE.QLPLDEFLQKTDP.     KDPANYILHAVLVHSG..DNHGGHYVVYLNP     KGDGKWCKFDDDVVSRCTKEEA.13..VRHCTNAYMLVYIRE 
USP8    SKCTLQDCLRL...FSKEEKLT...DNNRFYCSHCR....ARRDSLKKIEIWKLPPVLLVHLKRFSYD...GRWKQKLQTSVDFPLENLDLSQYVIGPK..     NNLKKYNLFSVSNHYG..GLDGGHYTAYCKN     AARQRWFKFDDHEVSDISVSSV.......KSSAAYILFYTSL 
USP9X   NHQNLLDSLEQ...YVKGDLLE...GANAYHCEKCN....KKVDTVKRLLIKKLPPVLAIQLKRFDYDWE.RECAIKFNDYFEFPR.ELDMEPYTVAGVAK  23 AGSTKYRLVGVLVHSG..QASGGHYYSYIIQ   5 GERNRWYKFDDGDVTECKMDDD.28..QKRWWNAYILFYERM 
USP9Y   NHQNLLDSLEQ...YIKGDLLE...GANAYHCEKCD....KKVDTVKRLLIKKLPRVLAIQLKRFDYDWE.RECAIKFNDYFEFPR.ELDMGPYTVAGVAN  23 AGGTKYRLVGVLVHSG..QASGGHYYSYIIQ   5 DQTDHWYKFDDGDVTECKMDDD.28..QKRWWNAYIPFYEQM 
USP10   KIRTVQDALES...LVARESVQ.......GYTTKTK....QEVEISRRVTLEKLPPVLVLHLKRFVYEK..TGGCQKLIKNIEYPV.DLEISKELLSPGVK   4 KCHRTYRLFAVVYHHGN.SATGGHYTTDVFQ     IGLNGWLRIDDQTVKVINQYQV..2..PTAERTAYLLYYRRV 
USP11   APVRLQECIEL...FTTVETLE...KENPWYCPSCK....QHQLATKKLDLWMLPEILIIHLKRFSYT...KFSREKLDTLVEFPIRDLDFSEFVIQPQNE   2 PELYKYDLIAVSNHYG..GMRDGHYTTFACN     KDSGQWHYFDDNSVSPVNENQI.......ESKAAYVLFYQRQ 
USP12   QNTSITHCLRG...FSNTETLC...SEYKYYCEECR....SKQEAHKRMKVKKLPMILALHLKRFKYMDQ.LHRYTKLSYRVVFPL.ELRLFNTSGDAT..     NPDRMYDLVAVVVHCGS.GPNRGHYIAIVK.     .SHDFWLLFDDDIVEKIDAQAI.10..SKNSESGYILFYQSR 
USP13   AKIPFSACLQA...FSEPENVD......DFWSSALQ....AKSAGVKTSRFASFPEYLVVQIKKFTFGL..DWVPKKFDVSIDMPD.LLDINHLRARGLQP 179 DGSGTYELFAFISHMGT.STMSGHYICHIK.     .KEGRWVIYNDHKVCASERPP.........KDLGYMYFYRRI 
USP14   EVKYLFTGLKL...RLQEEITK........QSPTLQ....RNALYIKSSKISRLPAYLTIQMVRFFYKEK.ESVNAKVLKDVKFPL.MLDMYELCTPELQE  47 NNCGYYDLQAVLTHQGR.SSSSGHYVSWVK.     RKQDEWIKFDDDKVSIVTPEDI..5..GGDWHIAYVLLYGPR 
USP15   PFVKLKDCIEL...FTTKEKLG...AEDPWYCPNCK....EHQQATKKLDLWSLPPVLVVHLKRFSYS...RYMRDKLDTLVDFPINDLDMSEFLINPN..     AGPCRYNLIAVSNHYG..GMGGGHYTAFAKN     KDDGKWYYFDDSSVSTASEDQI.......VSKAAYVLFYQRQ 
USP16   DECSIQHCLYQ...FTRNEKLR...DANKLLCEVCT.17.VYTNAKKQMLISLAPPVLTLHLKRFQQA...GFNLRKVNKHIKFPE.ILDLAPFCTLKCKN   4 NTRVLYSLYGVVEHSG..TMRSGHYTAYAK   23 ESKGQWFHISDTHVQAVPTTKV.......LNSQAYLLFYERI 
USP17   AAQSVQQALEQ...LVKPEELN...GENAYHCGVCL....QRAPASKTLTLHTSAKVLILVLKRFSD.....VTGNKIAKNVQYPE.CLDMQPYMSQPN..     TGPLVYVLYAVLVHAGW.SCHNGHYFSYVK.     AQEGQWYKMDDAEVTASSITSV.......LSQQAYVLFYIQK 
USP17L1 AAQSVKQALEQ...LVKPEELN...GENAYHCGLCL....QRAPASNTLTLHTSAKVLILVLKRFSD.....VAGNKLAKNVQYPE.CLDMQPYMSQQN..     TGPLVYVLYAVLVHAGW.SCHDGHYFSYVK.     AQEVQWYKMDDAEVTVCSIISV.......LSQQAYVLFYIQK 
USP17L2 AAQSVKQALEQ...LVKPEELN...GENAYHCGLCL....QRAPASKTLTLHTSAKVLILVLKRFSD.....VTGNKLAKNVQYPE.CLDMQPYMSQQN..     TGPLVYVLYAVLVHAGW.SCHDGHYFSYVK.     AQEGQWYKMDDAKVTACSITSV.......LSQQAYVLFYIQK 
USP18   PLKTLEDALHC...FFQPRELS...SKSKCFCENCG....KKTRGKQVLKLTHLPQTLTIHLMRFSIR...NSQTRKICHSLYFPQ.SLDFSQILPMKRES   5 QSGGQYELFAVIAHVG..MADSGHYCVYIRN     AVDGKWFCFNDSNICLVSWEDI..8..YHWQETAYLLVYMKM 
USP19   GHFTLDQCLNL...FTRPEVLA...PEEAWYCPQCK....QHREASKQLLLWRLPNVLIVQLKRFSFRS..FIWRDKINDLVEFPVRNLDLSKFCIGQKE.     EQLPSYDLYAVINHYG..GMIGGHYTACAR    8 RSDVGWRLFDDSTVTTVDESQV.......VTRYAYVLFYRRR 
USP20   PVVTLEDCLAA...FFAADELK...GDNMYSCERCK....KLRNGVKYCKVLRLPEILCIHLKRFRHE...VMYSFKINSHVSFPLEGLDLRPFLAKECT.     SQITTYDLLSVICHHG..TAGSGHYIAYCQN     VINGQWYEFDDQYVTEVHETVV.......QNAEGYVLFYRKS 
USP21   GKVSLRDCFNL...FTKEEELE...SENAPVCDRCR....QKTRSTKKLTVQRFPRILVLHLNRFSAS...RGSIKKSSVGVDFPL.QRLSLGDFASDK..     AGSPVYQLYALCNHSG..SVHYGHYTALCR.     .CQTGWHVYNDSRVSPVSENQV.......ASSEGYVLFYQLM 
USP22   GTTTLTDCLRR...FTRPEHLG...SSAKIKCSGCH....SYQESTKQLTMKKLPIVACFHLKRFEHS...AKLRRKITTYVSFPL.ELDMTPFMASSKES  13 NNDNKYSLFAVVNHQG..TLESGHYTSFIR.     QHKDQWFKCDDAIITKASIKDV.......LDSEGYLLFYHKQ 
USP24   SCQSLEISLDQ...FVRGEVLE...GSNAYYCEKCK....EKRITVKRTCIKSLPSVLVIHLMRFGFDWE.SGRSIKYDEQIRFPW.MLNMEPYTVSGMAR  26 ALTENYELVGVIVHSG..QAHAGHYYSFIKD   3 CGKGKWYKFNDTVIEEFDLNDE.26..RRRYWNAYMLFYQRV 
USP25   GFKDLHECLEA...AMIEGEIE.........SLHSE....NSGKSGQEHWFTELPPVLTFELSRFEFNQA.LGRPEKIHNKLEFPQ.VLYLDRYMHRNREI 174 MIQVPYRLHAVLVHEG..QANAGHYWAYIFD     HRESRWMKYNDIAVTKSSWEEL..6..GYRNASAYCLMYIND 
USP26   HPSSIQSTFDL...FFGAEELE.......YKCAKCE.....HKTSVGVHSFSRLPRILIVHLKRYSLNE..FCALKKNDQEVIISK.YLKVSSHCNEGTRP 261 KGDHTYRLISVVSHLGK.TLKSGHYICDAYD     FEKQIWFTYDDMRVLGIQEAQM....QEDRRCTGYIFFYMHN 
USP27X  GITTLTDCLRR...FTRPEHLG...SSAKIKCGSCQ....SYQESTKQLTMNKLPVVACFHFKRFEHS...AKQRRKITTYISFPL.ELDMTPFMASSKES  13 NNENKYSLFAVVNHQG..TLESGHYTSFIR.     HHKDQWFKCDDAVITKASIKDV.......LDSEGYLLFYHKQ 
USP28   GYRNLDECLEG...AMVEGDVE........LLPSDH.....SVKYGQERWFTKLPPVLTFELSRFEFNQS.LGQPEKIHNKLEFPQ.IIYMDRYMYRSKEL 174 LRQVPYRLHAVLVHEG..QANAGHYWAYIYN     QPRQSWLKYNDISVTESSWEEV..6..GLRNVSAYCLMYIND 
USP29   LPLSIQNSLDL...FFKEEELE.......YNCQMCK.....QKSCVARHTFSRLSRVLIIHLKRYSFNN..AWLLVKNNEQVYIPK.SLSLSSYCNESTKP 270 DPLQAYRLISVVSHIGS.SPNSGHYISDVYD     FQKQAWFTYNDLCVSEISETKM....QEARLHSGYIFFYMHN 
USP30   HPLTLDHCLHH...FISSESVR......DVVCDNCT.15.QRTTFVKQLKLGKLPQCLCIHLQRLSWSS..HGTPLKRHEHVQFNE.FLMMDIYKYHLLGH  69 SSTYLFRLMAVVVHHG..DMHSGHFVTYRR    9 STSNQWLWVSDDTVRKASLQEV.......LSSSAYLLFYERV 
USP31   QTCTLSQCFQL...YTKEERLA...PDDAWRCPHCK....QLQQGSITLSLWTLPDVLIIHLKRFRQE...GDRRMKLQNMVKFPLTGLDMTPHVVKRSQS  20 PEDYIYDLYAVCNHHG..TMQGGHYTAYCKN     SVDGLWYCFDDSDVQQLSEDEV.......CTQTAYILFYQRR 
USP32   EPINLDSCLRA...FTSEEELG...ENEMYYCSKCK....THCLATKKLDLWRLPPILIIHLKRFQFV...NGRWIKSQKIVKFPR.ESFDPSAFLVPRDP 187 RIKPIYNLYAISCHSG..ILGGGHYVTYAK.     NPNCKWYCYNDSSCKELHPDEI.......DTDSAYILFYEQQ 
USP33   PVVTLQDCLAA...FFARDELK...GDNMYSCEKCK....KLRNGVKFCKVQNFPEILCIHLKRFRHE...LMFSTKISTHVSFPLEGLDLQPFLAKDSP.     AQIVTYDLLSVICHHG..TASSGHYIAYCRN     NLNNLWYEFDDQSVTEVSESTV.......QNAEAYVLFYRKS 
USP34   DMKNIYESLDE...VTIKDTLE...GDNMYTCSHCG....KKVRAEKRACFKKLPRILSFNTMRYTFNMV.TMMKEKVNTHFSFPL.RLDMTPYTEDFLMG  17 SESYEYDLIGVTVHTG..TADGGHYYSFIR    7 YKNNKWYLFNDAEVKPFDSAQL.25..FEKTHSAYMLFYKRM 
USP35   GSRSVLDLVNY...FLSPEKLT...AENRYYCESCA....SLQDAEKVVELSQGPCYLILTLLRFSFDLR.TMRRRKILDDVSIPL.LLRLPLAG......     GRGQAYDLCSVVVHSGV.SSESGHYYCYAR   16 EPENQWYLFNDTRVSFSSFESV..5..FFPKDTAYVLFYRQR 
USP36   QAANIVRALEL...FVKADVLS...GENAYMCAKCK....KKVPASKRFTIHRTSNVLTLSLKRFAN.....FSGGKITKDVGYPE.FLNIRPYMSQNN..     GDPVMYGLYAVLVHSGY.SCHAGHYYCYVK.     ASNGQWYQMNDSLVHSSNVKVV.......LNQQAYVLFYLRI 
USP37   PPRSIQDSLDL...FFRAEELE.......YSCEKCG.....GKCALVRHKFNRLPRVLILHLKRYSFNVA.LSLNNKIGQQVIIPR.YLTLSSHCTENTKP 283 NLPHSYRLISVVSHIGS.TSSSGHYISDVYD     IKKQAWFTYNDLEVSKIQEAAV....QSDRDRSGYIFFYMHK 
USP38   TTPSVTDLLNY...FLAPEILT...GDNQYYCENCA....SLQNAEKTMQITEEPEYLILTLLRFSYDQK.YHVRRKILDNVSLPL.VLELPVKRITSFSS  32 TKLVPYLLSSVVVHSGI.SSESGHYYSYAR   44 EMSKEWFLFNDSRVTFTSFQSV..5..RFPKDTAYVLLYKKQ 
USP39   KDEKEQLIIPQ...VPLFNILA...KFNGITEKEYKT...YKENFLKRFQLTKLPPYLIFCIKRFTKN...NFFVEKNPTIVNFPITNVDLREYLSEEVQA   1 HKNTTYDLIANIVHDG..KPSEGSYRIHVLH     HGTGKWYELQDLQVTDILPQMI.......TLSEAYIQIWKRR 
USP40   NVSGLEDALWNM..YVEEEVFD...CDNLYHCGTCD....RLVKAAKSAKLRKLPPFLTVSLLRFNFDFV.KCERYKETSCYTFPL.RINLKPFCEQSELD     DLEYIYDLFSVIIHKG..GCYGGHYHVYIK  131 ISCPHWFDINDSKVQPIREKDI..3..FQGKESAYMLFYRKS 
USP41   PLKTLEDALHC...FFQPRELS...SKSKCFCENCG....KKTRGKQVLKLTHLPQTLTIHLMRFSIR...NSQTRKICHSLYFPQ.SLDFSQILPMKRES   5 QSGGQYELFAVIAHVG..MADSGHYCVYIRN     AVDGKWFCFNDSNICLVSWEDI....QCTYGNPNYHW..... 
USP42   AAQSVNKALEQ...FVKPEQLD...GENSYKCSKCK....KMVPASKRFTIHRSSNVLTLSLKRFAN.....FTGGKIAKDVKYPE.YLDIRPYMSQPN..     GEPIVYVLYAVLVHTGF.NCHAGHYFCYIK.     ASNGLWYQMNDSIVSTSDIRSV.......LSQQAYVLFYIRS 
USP43   HSCTLDECFQF...YTKEEQLA...QDDAWKCPHCQ....VLQQGMVKLSLWTLPDILIIHLKRFCQV...GERRNKLSTLVKFPLSGLNMAPHVAQRSTS  21 PLDFLYDLYAVCNHHG..NLQGGHYTAYCRN     SLDGQWYSYDDSTVEPLREDEV.......NTRGAYILFYQKR 
USP44   QPCLVTEMLAK...FTETEALE....GKIYVCDQCN.11.VLTEAQKQLMICHLPQVLRLHLKRFRWSG..RNNREKIGVHVGFEE.ILNMEPYCCRETLK   3 PECFIYDLSAVVMHHGK.GFGSGHYTAYCYN     SEGGFWVHCNDSKLSMCTMDEV.......CKAQAYILFYTQR 
USP45   KECSIQSCLYQ...FTSMELLM...GNNKLLCENCT.19.VYTNARKQLLISAVPAVLILHLKRFHQA...GLSLRKVNRHVDFPL.MLDLAPFCSATCKN   3 GDKVLYGLYGIVEHSG..SMREGHYTAYVK   26 ESAGQWVHVSDTYLQVVPESRA.......LSAQAYLLFYERV 
USP46   QNTSITHCLRD...FSNTETLC...SEQKYYCETCC....SKQEAQKRMRVKKLPMILALHLKRFKYMEQ.LHRYTKLSYRVVFPL.ELRLFNTSSDAV..     NLDRMYDLVAVVVHCGS.GPNRGHYITIVK.     .SHGFWLLFDDDIVEKIDAQAI.10..SKNSESGYILFYQSR 
USP47   AFASVEEALHA...FIQPEILD...GPNQYFCERCK....KKCDARKGLRFLHFPYLLTLQLKRFDFDYT.TMHRIKLNDRMTFPE.ELDMSTFIDVEDEK  54 KNSLIYELFSVMAHSG..SAAGGHYYACIKS     FSDEQWYSFDDQHVSRITQEDI.17..FASSTNAYMLIYRLK 
USP48   GHKQLTDCISE...FLKEEKLE...GDNRYFCENCQ....SKQNATRKIRLLSLPCTLNLQLMRFVFDRQ.TGHKKKLNTYIGFSE.ILDMEPYVEHK...     GGSYVYELSAVLIHRGV.SAYSGHYIAHVKD     PQSGEWYKFNDEDIEKMEGKKL.23..THCSRNAYMLVYRLQ 
USP49   TECLLTEMLAK...FTETEALE....GRIYACDQCN.11.VLSEARKQLMIYRLPQVLRLHLKRFRWSG..RNHREKIGVHVVFDQ.VLTMEPYCCRDMLS   3 KETFAYDLSAVVMHHGK.GFGSGHYTAYCYN     TEGGFWVHCNDSKLNVCSVEEV.......CKTQAYILFYTQR 
USP50   YECSLRDCLQC...FFQQDALT...WNNEIHCSFCE....TKQETAVRASISKAPKIIIFHLKRFDIQ...GTTKRKLRTDIHYPLTNLDLTPYICSIF..     RKYPKYNLCAVVNHFG..DLDGGHYTAFCKN     SVTQA*YSFDNTRVSEIPDTSV........QNAMDLLFYSCQ 
USP51   GIPSLTDCLQW...FTRPEHLG...SSAKIKCNSCQ....SYQESTKQLTMKKLPIVACFHLKRFEHV...GKQRRKINTFISFPL.ELDMTPFLASTKES  12 PNENKYSLFAVINHHG..TLESGHYTSFIR.     QQKDQWFSCDDAIITKATIEDL.......LYSEGYLLFYHKQ 
USP52   KTGKNYDFAQV...LKRSICLD...QNTQAWCDTCEK....YQPTIQTRNIRHLPDILVINCEVNSSK...EADFWRMQAEVAFKM.AVKKHGGEISKNKE  64 HGVYVYDLMATVVHIL..DSRTGGSLVAHIK  11 VTHQQWYLFNDFLIEPIDKHEA..2.FDMNWKVPAILYYVKR 
USP53   LCNEVERMLERHE.RFKPEMFA.5.ANTTDDYRKCPSN..CGQKIKIRRVLMNCPEIVTIGLVWDSEH...SDLTEAVVRNLATHL.YLPGLFYRVTDEN.     AKNSELNLVGMICYT......SQHYCAFAFH     TKSSKWVFFDDANVKEIGTRWK..6..IRCHFQPLLLFYANP 
USP54   QAICMLERREKPSPSMFGELLQ.1.ASTMGDLRNCPSN..CGERIRIRRVLMNAPQIITIGLVWDSDH...SDLAEDVIHSLGTCL.KLGDLFFRVTDDR.     AKQSELYLVGMICYY......GKHYSTFFFQ     TKIRKWMYFDDAHVKEIGPKWK..6..IKGHYQPLLLLYADP 
USPL1   HMKSLVTFTNV...IPEWHPLN...AAHFGPCNNCN.....SKSQIRKMVLEKVSPIFMLHFVEGLP....................QNDLQHYAFH....     FEGCLYQITSVIQYRA.....NNHFITWIL.     DADGSWLECDDLKGPCSERHKK....FEVPASEIHIVIWERK 
CYLD    LELNITDLLED...TPRQCRIC.1.GLAMYECRECYDD.PDISAGKIKQFCKTCNTQVHLHPKRLNHK..........YNPVSLPK.DLPDWDWRHGC...  66 IPCQNMELFAVLCIE......TSHYVAFVKY   1 KDDSAWLFFDSMADRDGGQNGF.33.ARRLLCDAYMCMYQSP 
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Supplementary Table I. Catalytic domain boundaries, according to ProSite annotation, and position of insertions identified in this study. All numbers are 

based on the human sequences. USP names in bold letters contain insertions, and USP names not underlined are catalytically inactive. 

        Catalytic core Insert 1     Insert 2     

  Enzyme 
Total 
length Insertion point  Start  End  Length Start End Length Start End Length 

1 USP1 785 2 - 3 and 5 - 6 81 785 705 219 413 195 600 741 142 
2 USP2 605   267 600 334           
3 USP3 520   159 512 354           
4 USP4 963 3 - 4 302 914 613 485 773 289      
5 USP5/IsoT 858 3 - 4 326 857 532 610 795 186      
6 USP6 1406 3 - 4 and 4 - 5 532 1370 839 715 1028 314 1116 1306 191 
7 USP7/HAUSP 1102   214 522 309           
8 USP8 1118   777 1110 334           
9 USP9X 2547 1 - 2 1550 1950 401 1586 1630 45      
10 USP9Y 2555 1 - 2 1559 1959 401 1596 1639 44      
11 USP10 798   415 796 382           
12 USP11 920 3 - 4 266 888 623 449 733 285      
13 USP12 370   39 370 332           
14 USP13 863 3 - 4 336 862 527 622 800 179      
15 USP14 494   105 484 380           
16 USP15 981 3 - 4 289 934 646 472 783 312      
17 USP16 823 3 - 4 196 823 628 393 628 236      
18 USP17L2 530   80 376 297           
19 USP18 372   55 371 317           
20 USP19 1318 3 - 4 497 1215 719 680 1055 376      
21 USP20 914 2 - 3 145 686 542 251 432 182      
22 USP21 565   212 559 348           
23 USP22 525   176 521 346           
24 USP24 2620   1689 2043 355           
25 USP25 1087 4 - 5 169 658 490 412 585 174      
26 USP26 913 4 - 5 295 887 593 558 818 261      



27 USP27 559   78 422 345           
28 USP28 1077 4 - 5 162 651 490 405 578 174      
29 USP29 922 4 - 5 285 886 602 548 817 270      
30 USP30 517 4 - 5 68 503 436 363 431  69      
31 USP31 1352 3 - 4 128 766 639 316 593 278      
32 USP32 1604 3 - 4 and 4 - 5 734 1568 835 917 1230 314 1318 1504 187 
33 USP33 942 2 - 3 185 716 532 291 462 172      
34 USP34 3546   1894 2240 347           
35 USP35 1017 3 - 4 440 926 487 603 755 153      
36 USP36 1121   122 424 303           
37 USP37 979 4 - 5 341 952 612 601 883 283      
38 USP38 1042 3 - 4 445 950 506 624 713 90      
39 USP39/SNUT2 565   225 556 332           
40 USP40 1235 5 - 6 41 483 443 312 442 131      
41 USP41 358   55 358 304           
42 USP42 1325   111 413 303           
43 USP43 1124 3 - 4 101 712 612 277 538 262      
44 USP44 712 1 - 2 273 679 407 310 375 66      
45 USP45 814 3 - 4 190 814 625 388 615 228      
46 USP46 366   35 366 332           
47 USP47 1375   188 565 378           
48 USP48 1035   89 422 334           
49 USP49 688 1 - 2 253 658 406 290 351 62      
50 USP50 339   44 339 296           
51 USP51 711   363 707 345           
52 USP52/PAN 1202 4 - 5 517 925 409 781 844 64      
53 USP53 1073   39 352 314           
54 USP54 1684   33 353 321           
55 CYLD 956 4 - 5 592 951 360 784 857 74      
56 USPL1 1092   227 501 275             

 




