_Structure-based alignment - ALL structures:

(first part)

pdb = X-ray
pdb = template complex structure
PdE = NMR structure

Secondary Structure
Consensus UBCc

1fbv UBCH7 UBE2L3
2C2V UBC13 UBE2N

ALL E2 Seﬂuences

NM_003336 01_UBE2A
NM_003337 02_UBE2B
NM_007019 03_UBE2C
NM_003338 04_UBE2D1
NM_003339 05_UBE2D2
NM_003340 06_UBE2D3
NM_015983 07_UBE2D4
NM_003341 08_UBE2E1
NM_152653 09_UBE2E2
NM_006357 10_UBE2E3
NM_003342 11_UBE2G1
NM_003343 12_UBE2G2
NM_003344 13_UBE2H
NM_003345 14 _UBE2I
NM_003347 15_UBE2L3
NM_004223 16_UBE2L6
NM_003969 17_UBE2M
NM_003348 18_UBE2N
NM_021988 19
NM_003350 20
NM_014501 21_UBE2S
NM_004359 22_CDC34
NM_005339 23_HIP2
NM_017811 24_UBE2R2
NM_016021 25 UBE2J1
NM_058167 26_UBE2J2
NM_018299 27_UBE2W
NM_018314 28

1fbv

2c2v

NM_022476 29 _FTS

NM_022066 30_UBE20
NM_017582 31_UBE20Q
NM_014176 32_UBE2T

NM_080678  UBE2F
NM_016252 33_BIRC6
NM_152489 34_UBE2U
NM_173469 35_UBE2Q2

NM_006292 36_[ISEHNE
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RRLMKELEE IRKCGMKNFRNIQVDEA--——--— NLLTMQGL——IV— DNPPDKIA ——————————— IRIEINFIA I mKITKIK
RRITKETQRLLAEPVPGIKAEPDES------- NARYFHVV--1 QDIPFEG T-————————— =EKLELFLPEE) KVREMTK
RRLMRDFKRLQEDPPAGVSGAPSEN-—--—-— NIMVWNAV——IF =KLTIEFTEE K
RRLMRDFKRLQEDPPVGVSGAPSEN-——---- NIMchAV——IF =KLV IEFSEE K
KRLQQELMTLMMSGDKG I SAFPESD-——--—- NLFK{IVGT--IH MKLSLEF P
KRIQKELSDLQRDPPAHCSAGPVGD--—---- DLFHwQAT——IM I®FLTVHF K
KRIHKELNDLARDPPAQCSAGPVGD--—---- DMFHWQAT——IM I®FLTIHF R
KR INKELSDLARDPPAQCSAGPVGD---—-—-- DMFHWQAT——IM IEFLTIHF R
KRIQKELTDLQRDPPAQCSAGPVGD--—---- DLFHwQAT——IM EFLTIHF K
KRIQKELAD ITLDPPPNCSAGPKGD------- NIYEwRST——IL EFLDITFTPE! R
KRIQKELAE I TLDPPPNCSAGPKGD--—---- NIYEWRST——IL EFLDITFSPD R
KRIQKELAE I TLDPPPNCSAGPKGD---—-—--- NIYEwRST——IL EFLDITFSSD R
LLLRRQLAELNKNPVEGFSAGL IDDN-—---- DLYRwEVL——II =KAHLTFPKD E
KRLMAEYKQLTLNPPEGIVAGPMNEE-—---- NFFE[JEAL--IM i=PAILSFPLD:
VKLIESKHEVTILG---—-—=—=—=——————— GLNEFVVK--FY| KVRVDLPDK:
SRLAQERKAWRKDHPFGFVAVPTKNPDGTM--NLMNJJECA--1P KLRMLFKDD

RRLMKELEE IRKCGMKNFRNIQVDEA—--—-- NLLJWQG———LI RIEINFIAE
MRVVKELEDLQKKPPPYLRNLSSDDA---—-- NVLV|JHA---LLL NLR I SFPPE!
LRIQKDINELNLPKTCDISFSDPD-----—-- DLLNFKL---VIC FSFKVGQG
RRITKETQRLLAEPVPGIKAEPDES-—--—-- NARYFHVV--1AG KLELFLIEE

FRLLEELEEGQKGVGDGTVSWGLEDDEDM---TLTRITGM--11
FRLLEELEEGQKGVGDGTVSWGLEDDEDM---TLTRTGM-~11

SLKIECGPK

IRLVYKEVTTLTADPPDGIKVFPNEE------ DLTDLQVT--IE RMKLLLGKD
KALLLELKGLQEEPVEGFRVTLVDEG------ DLYN[[EVA--1F KARLKFPID
QORIKREFKEVLKSEETSKNQIKVDLVDE----NFTELRGE-- I QLEIKIPET
KALMLELKSLQEEPVEGFRITLVDES------ DLYNWEVA——IF KAHITKFPID;
KRLMKEAAELKDPTDHYHAQPLED----—---- NLFEwHFT——VR HGR1VLPPE
QRLKQDYLRIKKDPVPY ICAEPLPS-——---- NILEwHYV——VR HGKLIFPRE
KRLQKELLALQNDPPPGMTLSEKSVQN----- SITQUIVD--ME QLLFKFSSR
DLTVEELRNVNVFFPHFKYSMDTYVFKDSSQKDLLN TGT——IPVMYQGNTYNIP ————————————— IRFWILDS
——————— MS1YKEPPPGMFVVPDTV-~------DMTKIHAL-- I TBRFDEPJEGEF-----------[FLFVFRCBPD
GPFYLEYSLLAEFTLVVKQKLPGVYVQPSYR- SALMWFG———VIFIRHGL ——————————— =KFTVY I1PDN
STVRKEMALLATSLPEGIMVKTFED-=----- RMDLFSAL-- IKGPTRIFP\EDGL-—---——---- MLFDIQLENI
DRLMKELRD I YRSQSFKGGNYAVELVND----SLYD[INVK-LLKVDQD LHNDLQILKEKEGADFILLNFSFKDN
SRLKRELHMLATEPPPGITCWQDKD-=----- QVMDDLRAQ-- I LEGANTPJEKBY -—- -~ ——--~- =KLEVII ER
-LLVKEVAELEANLPCTCKVHFPDPN--—---- KLHCFQLT---VTPDEGY QG ——————————— FQFETE

RRLAQEAVTLSTSLPLSSSSSVFVRCDEE---RLDIMKVL--IT DTPMANGC-—————————- =EFDVYF QD
LLLHRDFCDLKENNYKGITAKPVSE------- DMME[IEVE-- 1EGLQNSVI[QGLV-—---——--—- EQLTIHFTSE
DRLMKELRDI'YRSQSYKTGI'YSVEL IND----SLYD||HVK-LQKVDPDSPLHSDLQILKEKEGIEY ILLNFSFKDN
RDLTVRETVNVITLYKDLKPVLDSYVFND---GSSRELMN--LTETIPVPJJRGNT-——---——- YNIPICLWLLDT



Structure-based alignment - ALL structures: (second part)
pdb = X-ray

pdb = template complex structure

Pa8 = NMR structure

Secondary Sructure aaa

Consensus UBCc IEAPNIs. .s@plCLsILp....... cpllsPsbslpslLbtIbtLLsE.PssssBhss-stpbglpp. ... .. spppEpppsEbbseehs.
tetetttet

1fbv UBCH7 UBE2L3 ID-EK Q LPVISA-----—- ENWK TKTDQVIQSLIALVND-PQPEHPLRADLAEEN{SK-—--—-— DRKK[FCKNAEEFTKKY

2C2V UBC13 UBE2N D-KLGRICLDILK-—————-- DK LQIRTVLLSIQALLSA-PNPDDRPNDV--AEQUKT —=——-~ NEAQATETARAWTRLYAM

ALL E2 Seﬂuences

NM_003336 01_UBE2A LDILQ---——-- NRIISPTYDVSSILTSIQSLLDE-PNPNSPANSQAAQLIJQE-———-- NKREMEKRVSATVEQSWR

NM_003337 02_UBE2B LDILQ--———-- NR TYDVSSILTSIQSLLDE-PNPNSPANSQAAQLMQE-————- NKREMEKRVSATVEQSWN

NM_007019 03_UBE2C LDILK-==—=-- EK|{|SALYDVRT ILLSIQSLLGE-PNIDSPLNTHAAELIKNPT----AFKKMLQETYSKQVTSQE

NM_003338 04_UBE2D1 LDILR-==———- SQ LTVSKVLLSICSLLCD-PNPDDPLVPDIAQ IKS—=—--- DKEKNINRHAREWTQKYAM
NM_003339 05_UBE2D2 LDILR-==———- SQ LTISKVLLSICSLLCD-PNPDDPLVPEIAR IKT —————- DREKJNR TAREWTQKYAM
NM_003340 06_UBE2D3 LDILR------- SO, LTISKVLLSICSLLCD-PNPDDPLVPEIARIPKT -=——-- DRDKANR I SREWTQKYAM

NM_015983 07_UBE2D4 LDILR-—————- SQ LTVSKVLLSICSLLCD-PNPDDPLVPEIAHTKA--—--- DREKNINRLAREWTQKYAM
NM_003341 08_UBE2E1 LDILK-===——- DN LTISKVLLSICSLLTD-CNPADPLVGSIATQUMT ———--- NRAE[gDRMARQWTKRYAT
NM_152653 09_UBE2E2 LDILK-===——- DN LTISKVLLSICSLLTD-CNPADPLVGSIATQUMT ———--- NRAE[gDRMARQWTKRYAT
NM_006357 10_UBEZ2E3 LDILK-===——- DN LTISKVLLSICSLLTD-CNPADPLVGSIATQMLT--——-- NRAE[ZDR TARQWTKRYAT

TN C NDNOOONOOODNNON

NM_003342 11_UBE2G1 ISILH-(13)--ER IHTVET IMISVISMLAD-PNGDS NVDAAKEwRED ————— RNGE[ZFKRKVARCVRKSQE
NM_003343 12_UBE2G2 ISILH—(13)——ER QSVEK I LLSVVSMLAE-PNDESGANVDASKM{/RDD—-~--- REQFN{KTAKQI'VQKSLGL
NM_003344 13_UBE2H LDVIN-==——-- ALYDLTNIFESFLPQLLAY NP IDPLNGDAAAMMLH------ RPEENMKQKIKEY 1QKYAT
NM_003345 14_UBE2I LSILEED----- ITIKQILLGIQELLNE-PNIQDPAQAEAYTI){CQ-----~- NRVEMEKRVRAQAKKFAP
NM_003347 15_UBE2L3 1fbv LPVISA---——- K TKTDQVIQSL IALVND-PQPEHPLRADLAEE(SK------ DRKKIECKNAEEFTKKYGE
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NM_004223 16_UBE2L6 LPIISS-—--—- K CTKTCQVLEALNVLVNR-BNIREPLRMDLADLLTQ---~--~ NPEL|SRKNAEEFTLRFGV
NM_003969 17_UBE2M LNILR--————- KPVLTINS I 1YGLQYLFLE-PNPEDPLNKEAAEVLQN---——- NRRLI§EQNVQRSMRGGY I
NM_003348 18_UBE2N 2c2v LDILK——————- KI/SPALQIRTVLLS 1QALLSA-PNPDDPLANDVAEQJKT------ NEAQAIETARAWTRLYAM
NM_021988 19 INMNGVN- SSNGVVDPRAISVL————AK QNSYS IKVVLQELRRLMMSKENMKLPQPPEG-QC{SN———-= === == m o m e e e
NM_003350 20 INMNGIN- NSSGMVDARSIPVL————AK QNSYS IKVVLQELRRLMMSKENMKLBQPPEG-QTINN— === === ——mmm e e
NM_014501 21_UBE2S IWH G-AN NVLK=—————- DATAELGIRHVLLTIKCLLIK- NPESALNEEAGRLLLE ------ NYEE]

NM_004359 22_CDC34 1Y- ET ISILH- (13)——ER NITQNVRTILLSVISLLNE NTFSPANVDASVMJJRKWKESKGKDRE

NM_005339 23_HIP2 ISSVT IELDILK————=— (AAANTLRTVLLSLQALLAA-AEPDDRQDAVVANQYKQ-———-— NPEM

NM_017811 24_UBE2R2 MWH 1Y-ENGDVEISILH- (13)——ERw TQNVRT ILLSV I SLLNE-BNTFSPANVDASVMERKWRDSKGKDKE

NM_016021 25_UBE2J1 NGRFEVG--—KKIBLSI SCHHP--—-ET[JOBSWSIRTALLAI IGFMPT-KGEGAI GSLDYTPEERRALAK--KSQD

NM_058167 26_UBE2J2 NGRFKCN---TRL| LSITDFHP————DTwN WSVSTILTGLLSFMVE-KGPTLGS IET--SDFTKRQLAV-QSL

NM_018299 27_UBE2W N1PVHBHVY-SNBHICLSILT--————- Enfls LSVQSVCLSIISMLSSCKEKRRIPDNS———FEVRTCNKNPKKTK

NM_018314 28 ANNGILVGKHVDAQGRIYLPYL—-—-QNISHPKSVIVGL IKEMI AKFQEELPHYSLSSSDEARQVD-——--—- LL
q NNTVSEN FY-RNEKVBLSILGTWTG—--PA] SlAQSISSVLISIQSLMTENIYHNE.GFEQERHPGDS -------- KN

NM_022476 29 ~——PV[zHPLVDPTSGELBVKRAFA-(7) --H1[QVLMYARRVFYK I DTASPLNPEAAVL YEKD I QLFKSKVVDSV-KVCTARLFDQPK 1 EDPYA
NM_022066 30_UBE20 ~CSGRLNPNLYD-NGKVEVSLLGTWIGKGTER TSKSSLLQVLISIQGLILVNEPYYNEAGFDSDRGLQEGY———ENSRCINEMALIRVVQSMT
NM_017582 31_UBE2Q ~———VLSGGYVLGGEAIEMELL TK-~-——- QG SSAYSIESVIMQISATLVKGKARVQFGANKSQYSLTRAQ———QSYKSLVQIHEKNGWY
NM_014176 32_UBE2T T LDVLKLPPK-~-GAJRBSLNIATVLTSIQLLNSE- -BNPDDPLMAD I SSEEKY------ NKPAELKNARQWTEKHAR
NM_080678  UBEZF — LSLLREHSIDG- T TRTLKDVVWGLNSLFTDLLNFDDPLNIE AAEHHLR----- DKEDFRNKVDDY IKRYAR
NM_016252 34_BIRC6 GGHSVRENPNLYN-DEKVELS I LNTWHGRPEEK [INPQTSSFLQVLVSVQSL I LVAEPYFNEPGYERSRGTPSGTQ--SSRENDGN IRQATVKWAM
NM_152489 35_UBE2U --——P[zHPNVDPHTEQPE I DFLDNP-———- EK| NTNYTLSSILLALQVMLSN—.VLEN.VNL EAARILV--KDESLYRT ILRLFNRPLQM
NM_173469 36_UBE2Q2 - -—-VLSGGYVLGGBALEMELL TK-~--—- QG SSAYSIESVIMQINATLVKGKARVQFGANK--NQINLAR ~ AQQSYNS IVQIHEKNGWY

NM_006292 37_[SEH0HE SSMT IKTGKHVDANGKIYLPYL-===———- HEJKHPQSDLLGL 1QVMIVVFGDEPPV FSRP IS-AS|{PPYQATGPPNTSIIMPGMPGG ISPYPS
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