SUPPLEMENTARY FIGURE LEGENDS

SUPPLEMENTARY FIGURE S1

Crystal packing of the OTUB1-AN<UBC13*MMS2 complex. The asymmetric unit of the
OTUBI-AN+sUBC13-MMS2 complex. The structural unit OTUB1+(UBC13*MMS2);, parallel
aligned units and pseudo 2,-fold symmetry units are highlighted by orange, cyan and black

dotted ellipses, respectively. See also the main text.

SUPPLEMENTARY FIGURE S2
Electron density map of the OTUB1-ANsUBC13-MMS?2 ternary complex. 2F,-F. electron
density map around Met64 of UBC13, contoured at 1.50. Drawing schemes are the same as

Fig.1b.

SUPPLEMENTARY FIGURE S3

Comparison of the amino acid sequences of E2s. 100% and more than 70% identical residues
among human E2s are highlighted by red background and red letters, respectively. Residues that
hydrogen bonds to OTUBI are marked with orange circles. Residues that are involved in
hydrophobic interactions with OTUB1 are marked with red triangles. The secondary structure

and residue numbers of human UBC13 are shown above the alignment.

SUPPLEMENTARY FIGURE $4
Sensorgrams of SPR spectrometry for analyzing the OTUB-UBC13 interaction.

SUPPLEMENTARY FIGURE S5

Comparison of the amino acid sequences of OTUBI and OTUB2. Identical residues among
only OTUB1 and OTUB1 and OTUB2 from representative organisms are highlighted by red
and yellow backgrounds, respectively. Residues that hydrogen bond to UBC13 are marked with
orange circles. Residues that are involved in hydrophobic interactions with UBC13 are marked
with red triangles. The secondary structure and residue numbers of human OTUB1 are shown
above the alignment. Abbreviations are as follows: Hs, Homo sapience; Mm, Mus musculus;

Md, Monodelphis domestica; Gg, Gallus gallus; X/, Xenopus laevis; Ss, Salmo salar.

SUPPLEMENTARY FIGURE S6

In vitro K63 chain synthesis by UBC13-MMS2 was performed in the presence or absence of the
indicated recombinant OTUB1. Reaction products were analyzed by Western blotting for Ub.
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Fukai, S. Supplementary Figure S1
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HsUBC13 — e )
1 1Q 2Q 3Q 4Q 60 7Q

HsSUBC13 ..... MAGLP.RRIIKETQRLLAE[PVPG...IKAEPDESNARY[FHVV[IAGP.QDSPF FKLELFLPEEYPMARBKVRFMIKIYH. ... . P
HSE2D1 .. ...... MALKRIQKELSDLQRD|PPAH...CSAGPVGDDLFHWQAT|IMGP|. PDSA FFLTVHFPTDY PFKPEKIAFTIKIYH. . ... P
HSE2D2 .. ...... MALKRIHKELNDLARD|PPAQ...CSAGPVGDDMFHWQAT|IMGP|.NDSP FFLTIHFPTDYPFKPEKVAFTIIRIYH. . ... P
HSE2D3 . ....... MALKRINKELSDLARD|PPAQ...CSAGPVGDDMFHWQAT|IMGP|.NDSP FFLTIHFPTDYPFKPEKVAFTIIRIYH. . ... P
HSE2D4 ... ..... MALKRIQKELTDLQRD|PPAQ...CSAGPVGDDLFHWQAT|IMGP|.NDSP FFLTIHFPTDYPFKPEKVAFTIIKIYH. . ... P
HsE2E1 . (43) LLSTSAKRIQKELADITLD[PPPN...CSAGPKGDNIYEWRST[IL[GP|.PGSV FFLDITFTPEYPFKPEKVTFRICRIYH. . ... c
HSE2E2 . (51)KLSTSAKRIQKELAEITLD[PPPN...CSAGPKGDNIYEWRST[IL[GP|.PGSV FFLDITFSPDYPFKPEKVTFRICRIYH. . ... c
HSE2E3 . (57)KLSTSAKRIQKELAEITLD[PPPN...CSAGPKGDNIYEWRST[IL[GP|. PGSV FFLDITFSSDYPFKPEKVTFRICRIYH. . ... c
HSE2A ...MSTPARRRLMR..DFKRLQED[PPAG..VSGAPSE .NNIMVINAV|IFGP|.EGTP FKLTIEFTEEYPNKPETVRFVEKMFH. . . . . P
HSE2B ...MSTPARRRLMR..DFKRLQED[PPVG..VSGAPSE .NNIMQWNAV|IFGP|.EGTP FKLVIEFSEEYPNKPETVRFLEKMFH. . . .. P
HsE2C . (26) ARGPVGKRLQQELMTLMMS|GDKG. . ISAFPES . DNLFKWVGT|IHGA|.AGTV NKLSLEFPSGYPYNABRITVKFLITPCYH. .. .. P
HsE2G1 ....MTELQSALLLRRQLAELNKN[PVEG..FSAGLIDDNDLYRWEVL[II[GP|.PDTL FKAHLTFPKDlY PLRPEKMKFIITEIWH. . . . . P
HsE2G2 ...MAGTALKRLMA..[EYKQLTLN[PPEG..IVAGPMNEENFFEWEAL[IMGP[.EDTC FPAILSFPLDYPLSPEKMRFTLEMFH. . . . . P
HsE2J1 . (6) LKSPAVKRLMKEAAELKDP|TDHY....HAQPLEDNLFEWHFTVRGP|. PDSD WHGRIVLPPEYPMKPESIILLITANGR. ... .|
HsSE2J2 . (8)APTTATQRLKQDYLRIKKD[PVPY...ICAEPLPSNILEWHYVVRGP|.EMTP NHGKLIFPREFPFKPEISIYMI[TPNGR. .. .. .
HSE2K  ..... MANIAVQRIKREFKEVLKSEETSKNQIKVDLVDENFTELRGE[IAGP|. PDTP NQLEIKIPETKPFNPEKVRFITKIWH. .. .. P
HSE2L3  ....... MAASRRLMKELEEIRKCIGMKN...FRNIQVDEANLLITWQGLIWVP|.DNPP FRIEINFPAEYPFKPEKITFKIKIYH. . ... P
HSE2L6 .. ..... MMASMRVVKELEDLQKK[PPPY...LRNLSSDDANVLVWHALL[LP|. DQPP FNLRISFPPEYPFKPEMIKFTIKIYH. . ... P
HsE20 (949) EAKKFFSTVRKEMALLATS|LPEG. .. IMVKTFEDRMDL[FSAL|IKGP|. TRTP WLFDIQLPNIfPAVPEHFCKYLEQCSE. .RLN[P
HsE2Q1 (247)GSVQATDRLMKELRDIYRS|QSFKGGNYAVELVNDSLYDWNVK[LLKV[DQDSA ILLNFSFKDNFPFDPEFVRVVEPVLES. .. .. G
HsE2Q2 (200) GSVQASDRLMKELRDIYRS|QSYKTGIYSVELINDSLYDWHVK[LQKV[DPDSP ILLNFSFKDNFPFDPEFVRVVELPVLES. .. .. G
HsE2R1 .. (6) PSSQKALLL..[ELKGLQEE[PVEG..FRVTLVDEGDLYNWEVA[IF[GP|. PNTY FKARLKFPIDYPYSPEAFRFLIKMWH. . . .. P
HSE2R2 .(6) TSSQKALML. .ELKSLQEE[PVEG. .FRITLVDESDLYNWEVAIFGP|. PNTL FKAHIKFPIDYPYSPETFRFLIKMWH. . . . . P
HSE2S .(9)..PHIIRLVYKEVTTLTAD[PPDG...IKVFPNEEDLTDILQVTIEGP|. EGTP FRMKLLLGKDFPRASPEKGYFLIKIFH. ... . P
HSE2T . ...... MQRASRLKRELHMLATE[PPPG...ITCWQDKDQMDDLRAQILIGG|. ANTP FKLEVIIPERYPFEPEOIRFLIPIYH. . ... P
HSE2U  ..... MHGRAYLLLHRDFCDLKENNYKG..ITAKPVS.EDMMEWEVE[IEGL|.ONSV FOLTIHFTSEYNYAPBVVKFIIPFH. ... . P
HSE2W .. .... MASMQKRLQKELLALQND|PPPG.MTLNEKSVQNSITQWIVDMEGA|. PGTL FOLLFKFSSRyPFDSEQVMFTGENIP. .. VH[P
HSE27Z .(95) TAPQCLLRIKRDIMSIYKE[PPPG...MFVVPDTVDMTK[IHAL[ITGP..FDTP FLFVFRCPPDYPIHPERVKLMI TGNNTVREN[P
HsUBC13 -

8Q 9Q 11Q 120Q 130Q 140 15Q
HsUBC13 NVDKL DILKDK. ...... .IRTVLLSIQA[LLSAP....NPDDPLANDVA....EQWKTNEAQAIETARAWTRLYAMNNI. ... .
HsE2D1 N DIILRSQ....... VSKV[LL|SICS[LLCDP....NPDDPLVPDIA....QIYKSDKEKYNRHAREWTQKYAM. . .. ... .
HsSE2D2 N DIILRSQ....... . .ISKV[LLSICS[LLICDP....NPDDPLVPEIA....RIYKTDREKYNRIAREWTQKYAM. ... ... .
HsE2D3 N DIILRSQ....... .ISKVLLISICS[LLCDP....NPDDPLVPEIA....RIYKTDRDKYNRISREWTQKYAM. .. .... .
HsE2D4 N DIILRSQ....... VSKV[LL|SICS[LLCDP....NPDDPLVPEIA....HTYKADREKYNRLAREWTQKYAM. . .. ... .
HsSE2E1 N DT LKDN. ...... . .ISKV[LLSICSLLITDC....NPADPLVGSIA....TQYMTNRAEHDRMARQWTKRYAT . ... ... .
HSE2E2 N DT LKDN....... .ISKVLLISICS[LLTDC....NPADPLVGSIA....TQYMTNRAEHDRMARQWTKRYAT. .. .. ...
HSE2E3 N DT LKDN....... ISKVLL|SICS[LLTDC....NPADPLVGSIA....TQYLTNRAEHDRIARQWTKRYAT. .. .... .
HSE2A N| DIILON....... R . .VSSILT|SIQSLLDEP....NPNSPANSQAA....QLYQENKREYEKRVSAIVEQSWRDC. . ... .
HSE2B N| DIILON....... R .VSSILTISIQS[LLDEP....NPNSPANSQAA....QLYQENKREYEKRVSAIVEQSWNDS. .. .. .
HsE2C N| DIILKE....... K VRTILL|SIQS[LLGEP....NIDSPLNTHAA....ELWKNPTAFKKYLQETYSKQVTSQEP. ... .
HsE2G1 N S|ILHEPG..... R I|SVISMLADP....NGDSPANVDAA....KEWREDRNGEFKRKVARCVRKSQETAFE. . .
HsSE2G2 N slTLHAPG. .. .. R VEKI[LL|SVVSMLAEP....NDESGANVDAS....KMWRDDREQFYKIAKQIVQKSLGL. ......
HsE2J1 slrslcHEP ET IRTALLAIIGFMPTK (11) PEERRALAKKS (14) VLLPLKSGSDSSQADQEAKELARQISF (132)
HsE2J2  .|. sltTprEP DT LTGLLSFMVEK (11) FTKRQLAVQSL (10)ELFPEVVEEIKQKQKAQDELSSRPQTL (75)
HsE2K N| DIILKDQ....... LRTVLLISLOAL LAAA .EPDDPQDAVVA....NQYKQNPEMFKQTARLWAHVYAGAPVS (42)
HsSE2L3 N PVISAE...... N TDQV[IQISLIA[LVNDP .QPEHPLRADLA....EEYSKDRKKFCKNAEEFTKKYGEKRPVD. . .
HsSE2L6 N PIIISSE...... N LEALNV[LVINRP....NIREPLRMDLA....DLLTQNPELFRKNAEEFTLRFGVDRPS. .. .
HsE20 N| SILLIGTWIGKGTER LLQVILI|SIQGLILVN.EPYYNEAGFDSDRG. ...LQEGYENSRCYNEMALIRVVQSMTQLV (176)
HsE201 G ELLITKQG. .. ... IESVIMQISATLVKG....KARVQFGANKS....QYSLTRAQQSYKSLVQIHEKNGWYTPPKEDG
HsE202 G ELLITKQG. .. ... IESV[IMQINAT I .KARVQFGANKN....QYNLARAQQSYNSIVQIHEKNGWYTPPKEDG
HsSE2R1 N sltLHPPV. .. .. R LVRTILLISVISELL . .NTFSPANVDASVMY.RKWKESKGKDREYTDIIRKQVLGTKVD (61)
HsSE2R2 N sltLHPPV. .. .. R LVRTILLISVISELL . .NTFSPANVDASVMF.RKWRDSKGKDKEYAEIIRKQVSATKAE (63)
HSE2S N| NVLK....... RD IRHV[LL[TIKC[L I .NPESALNEEAG....RLLLENYEEYAARARLLTEIHGGAGGP (61)
HSE2T N| DVLKLPPKG. ..A .IATVLT[SIQL|LM . .NPDDPLMADIS....SEFKYNKPAFLKNARQWTEKHARQKQK (41)
HSE2U N| DIFLIDNPE (83) QT YRTP[LLKVPN[FI . .YKWKKMDLQHQ (10) KCWLARKRMPHEVTHSMEEIKLCPTLI (64)
HSE2W H] SlTLTED. ... ... ..VQSVL|sTISML .....KEKRRPPDNS..... FYVRTCNKNPKKTKWWYHDDTC. .. .....
HSE2Z NFYRN S[ILGTWTGP...A .ISSV[LI|SIQS|LMTEN..PYHNEPGFEQERH....PGDSKNYNECIRHETIRVAVCDMMEGK (94)
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