
.Structure-based alignment - ALL structures: (first part) 
pdb = X-ray 
pdb = template complex structure 
pdb = NMR structure 
 
Secondary Structure                      aaaaaaaaa     bbb              bbbbbbb  bb                      bbbbbbb         bbbbb   
Consensus UBCc                         pRlbcEbpplbpsssssbpsbsssp.......slbpWpsh..IhGP.sTsYEsGh........   aclplpbPssYPbcPPplpFb*p 
                                       ttttttttttt                                                             tttttt                                     
1fbv UBCH7 UBE2L3                      RRLMKELEEIRKCGMKNFRNIQVDEA------NLLTWQGL--IV-PDNPPYDKGA-----------FRIEINFPAEYPFKPPKITFKTK 
2C2V UBC13 UBE2N                       RRIIKETQRLLAEPVPGIKAEPDES-------NARYFHVV--IAGPQDSPFEGGT-----------FKLELFLPEEYPMAAPKVRFMTK 
 
ALL E2 Sequences 
Protein = no catalytic Cys 
 
NM_003336 01_UBE2A                 (6) RRLMRDFKRLQEDPPAGVSGAPSEN-------NIMVWNAV--IFGPEGTPFEDGT-----------FKLTIEFTEEYPNKPPTVRFVSK 
NM_003337 02_UBE2B                 (6) RRLMRDFKRLQEDPPVGVSGAPSEN-------NIMQWNAV--IFGPEGTPFEDGT-----------FKLVIEFSEEYPNKPPTVRFLSK 
NM_007019 03_UBE2C                (32) KRLQQELMTLMMSGDKGISAFPESD-------NLFKWVGT--IHGAAGTVYEDLR-----------YKLSLEFPSGYPYNAPTVKFLTP 
NM_003338 04_UBE2D1                (3) KRIQKELSDLQRDPPAHCSAGPVGD-------DLFHWQAT--IMGPPDSAYQGGV-----------FFLTVHFPTDYPFKPPKIAFTTK 
NM_003339 05_UBE2D2                (3) KRIHKELNDLARDPPAQCSAGPVGD-------DMFHWQAT--IMGPNDSPYQGGV-----------FFLTIHFPTDYPFKPPKVAFTTR 
NM_003340 06_UBE2D3                (3) KRINKELSDLARDPPAQCSAGPVGD-------DMFHWQAT--IMGPNDSPYQGGV-----------FFLTIHFPTDYPFKPPKVAFTTR 
NM_015983 07_UBE2D4                (3) KRIQKELTDLQRDPPAQCSAGPVGD-------DLFHWQAT--IMGPNDSPYQGGV-----------FFLTIHFPTDYPFKPPKVAFTTK 
NM_003341 08_UBE2E1               (49) KRIQKELADITLDPPPNCSAGPKGD-------NIYEWRST--ILGPPGSVYEGGV-----------FFLDITFTPEYPFKPPKVTFRTR 
NM_152653 09_UBE2E2               (57) KRIQKELAEITLDPPPNCSAGPKGD-------NIYEWRST--ILGPPGSVYEGGV-----------FFLDITFSPDYPFKPPKVTFRTR 
NM_006357 10_UBE2E3               (63) KRIQKELAEITLDPPPNCSAGPKGD-------NIYEWRST--ILGPPGSVYEGGV-----------FFLDITFSSDYPFKPPKVTFRTR 
NM_003342 11_UBE2G1               (19) LLLRRQLAELNKNPVEGFSAGLIDDN------DLYRWEVL--IIGPPDTLYEGGV-----------FKAHLTFPKDYPLRPPKMKFITE 
NM_003343 12_UBE2G2                (6) KRLMAEYKQLTLNPPEGIVAGPMNEE------NFFEWEAL--IMGPEDTCFEFGV-----------FPAILSFPLDYPLSPPKMRFTCE 
NM_003344 13_UBE2H                 (5) VKLIESKHEVTILG------------------GLNEFVVK--FYGPQGTPYEGGV-----------WKVRVDLPDKYPFKSPSIGFMNK 
NM_003345 14_UBE2I                (19) SRLAQERKAWRKDHPFGFVAVPTKNPDGTM--NLMNWECA--IPGKKGTPWEGGL-----------FKLRMLFKDDYPSSPPKCKFEPP 
NM_003347 15_UBE2L3 1fbv           (4) RRLMKELEEIRKCGMKNFRNIQVDEA------NLLTWQG---LIVPDNPPYDKGA-----------FRIEINFPAEYPFKPPKITFKTK 
NM_004223 16_UBE2L6                (6) MRVVKELEDLQKKPPPYLRNLSSDDA------NVLVWHA---LLLPDQPPYHLKA-----------FNLRISFPPEYPFKPPMIKFTTK 
NM_003969 17_UBE2M                (31) LRIQKDINELNLPKTCDISFSDPD--------DLLNFKL---VICPDEGFYKSGK-----------FVFSFKVGQGYPHDPPKVKCETM 
NM_003348 18_UBE2N  2c2v           (5) RRIIKETQRLLAEPVPGIKAEPDES-------NARYFHVV--IAGPQDSPFEGGT-----------FKLELFLPEEYPMAAPKVRFMTK 
NM_021988 19_UBE2V1               (37) FRLLEELEEGQKGVGDGTVSWGLEDDEDM---TLTRWTGM--IIGPPRTIYENRI-----------YSLKIECGPKYPEAPPFVRFVTK 
NM_003350 20_UBE2V2               (12) FRLLEELEEGQKGVGDGTVSWGLEDDEDM---TLTRWTGM--IIGPPRTNYENRI-----------YSLKVECGPKYPEAPPSVRFVTK 
NM_014501 21_UBE2S                (12) IRLVYKEVTTLTADPPDGIKVFPNEE------DLTDLQVT--IEGPEGTPYAGGL-----------FRMKLLLGKDFPASPPKGYFLTK 
NM_004359 22_CDC34                (10) KALLLELKGLQEEPVEGFRVTLVDEG------DLYNWEVA--IFGPPNTYYEGGY-----------FKARLKFPIDYPYSPPAFRFLTK 
NM_005339 23_HIP2                  (6) QRIKREFKEVLKSEETSKNQIKVDLVDE----NFTELRGE--IAGPPDTPYEGK------------YQLEIKIPETYPFNPPKVRFITK 
NM_017811 24_UBE2R2               (10) KALMLELKSLQEEPVEGFRITLVDES------DLYNWEVA--IFGPPNTLYEGGY-----------FKAHIKFPIDYPYSPPTFRFLTK 
NM_016021 25_UBE2J1               (13) KRLMKEAAELKDPTDHYHAQPLED--------NLFEWHFT--VRGPPDSDFDGGV-----------YHGRIVLPPEYPMKPPSIILLTA 
NM_058167 26_UBE2J2               (14) QRLKQDYLRIKKDPVPYICAEPLPS-------NILEWHYV--VRGPEMTPYEGGY-----------YHGKLIFPREFPFKPPSIYMITP 
NM_018299 27_UBE2W                 (5) KRLQKELLALQNDPPPGMTLSEKSVQN-----SITQWIVD--MEGAPGTLYEGEK-----------FQLLFKFSSRYPFDSPQVMFTGE 
NM_018314 28_UEV3                 (18) DLTVEELRNVNVFFPHFKYSMDTYVFKDSSQKDLLNFTGT--IPVMYQGNTYNIP-------------IRFWILDSHPFAPPICFLKPT 
NM_023079    UBE2Z                     -------MSIYKEPPPGMFVVPDTV-------DMTKIHAL--ITGPFDTPYEGGF-----------FLFVFRCPPDYPIHPPRVKLFDI 
NM_022476 29_FTS                  (70) GPFYLEYSLLAEFTLVVKQKLPGVYVQPSYR-SALMWFG---VIFIRHGLYQDGV-----------FKFTVYIPDNYPDGDCPRLVVVL 
NM_022066 30_UBE2O               (955) STVRKEMALLATSLPEGIMVKTFED-------RMDLFSAL--IKGPTRTPYEDGL-----------YLFDIQLPNIYPAVPPHFCYLSQ 
NM_017582 31_UBE2Q               (253) DRLMKELRDIYRSQSFKGGNYAVELVND----SLYDWNVK-LLKVDQDSALHNDLQILKEKEGADFILLNFSFKDNFPFDPPFVRVVSP 
NM_014176 32_UBE2T                 (4) SRLKRELHMLATEPPPGITCWQDKD-------QMDDLRAQ--ILGGANTPYEKGV-----------FKLEVIIPERYPFEPPQIRFLTP 
NM_080678    UBE2F                 (x) -LLVKEVAELEANLPCTCKVHFPDPN------KLHCFQLT---VTPDEGYYQGGK-----------FQFETEVPDAYNMVPPKVKCLTK 
NM_016252 33_BIRC6              (4547) RRLAQEAVTLSTSLPLSSSSSVFVRCDEE---RLDIMKVL--ITGPADTPYANGC-----------FEFDVYFPQDYPSSPPLVNLETT 
NM_152489 34_UBE2U                 (6) LLLHRDFCDLKENNYKGITAKPVSE-------DMMEWEVE--IEGLQNSVWQGLV-----------FQLTIHFTSEYNYAPPVVKFITI 
NM_173469 35_UBE2Q2              (206) DRLMKELRDIYRSQSYKTGIYSVELIND----SLYDWHVK-LQKVDPDSPLHSDLQILKEKEGIEYILLNFSFKDNFPFDPPFVRVVLP 
NM_006292 36_TSG101               (17) RDLTVRETVNVITLYKDLKPVLDSYVFND---GSSRELMN--LTGTIPVPYRGNT---------YNIPICLWLLDTYPYNPPICFVKPT 
 
 
                        
 



 
Structure-based alignment - ALL structures: (second part) 
pdb = X-ray 
pdb = template complex structure 
pdb = NMR structure 
                
Secondary Sructure                                                         aaa                 aaaa          aaaa   aaaaa      
Consensus UBCc                    laHPNls..sGplCLsILp.......cpWsPsbslpslLbtlbtLLsc.PssssPhss-stpbapp......spppapppscbbscchs. 
                                                            tttttttt                                                    
1fbv UBCH7 UBE2L3                 IYHPNID-EKGQVCLPVISA------ENWKPATKTDQVIQSLIALVND-PQPEHPLRADLAEEYSK------DRKKFCKNAEEFTKKY 
2C2V UBC13 UBE2N                  IYHPNVD-KLGRICLDILK-------DKWSPALQIRTVLLSIQALLSA-PNPDDPNDV--AEQWKT------NEAQAIETARAWTRLYAM 
 
ALL E2 Sequences 
Protein = no catalytic Cys 
 
NM_003336 01_UBE2A                MFHPNVY-ADGSICLDILQ-------NRWSPTYDVSSILTSIQSLLDE-PNPNSPANSQAAQLYQE------NKREYEKRVSAIVEQSWR (2) 
NM_003337 02_UBE2B                MFHPNVY-ADGSICLDILQ-------NRWSPTYDVSSILTSIQSLLDE-PNPNSPANSQAAQLYQE------NKREYEKRVSAIVEQSWN (2) 
NM_007019 03_UBE2C                CYHPNVD-TQGNICLDILK-------EKWSALYDVRTILLSIQSLLGE-PNIDSPLNTHAAELWKNPT----AFKKYLQETYSKQVTSQE (1) 
NM_003338 04_UBE2D1               IYHPNIN-SNGSICLDILR-------SQWSPALTVSKVLLSICSLLCD-PNPDDPLVPDIAQIYKS------DKEKYNRHAREWTQKYAM (x) 
NM_003339 05_UBE2D2               IYHPNIN-SNGSICLDILR-------SQWSPALTISKVLLSICSLLCD-PNPDDPLVPEIARIYKT------DREKYNRIAREWTQKYAM (x) 
NM_003340 06_UBE2D3               IYHPNIN-SNGSICLDILR-------SQWSPALTISKVLLSICSLLCD-PNPDDPLVPEIARIYKT------DRDKYNRISREWTQKYAM (x) 
NM_015983 07_UBE2D4               IYHPNIN-SNGSICLDILR-------SQWSPALTVSKVLLSICSLLCD-PNPDDPLVPEIAHTYKA------DREKYNRLAREWTQKYAM (x) 
NM_003341 08_UBE2E1               IYHCNIN-SQGVICLDILK-------DNWSPALTISKVLLSICSLLTD-CNPADPLVGSIATQYMT------NRAEHDRMARQWTKRYAT (x) 
NM_152653 09_UBE2E2               IYHCNIN-SQGVICLDILK-------DNWSPALTISKVLLSICSLLTD-CNPADPLVGSIATQYMT------NRAEHDRMARQWTKRYAT (x) 
NM_006357 10_UBE2E3               IYHCNIN-SQGVICLDILK-------DNWSPALTISKVLLSICSLLTD-CNPADPLVGSIATQYLT------NRAEHDRIARQWTKRYAT (x)  
NM_003342 11_UBE2G1               IWHPNVD-KNGDVCISILH-(13)--ERWLPIHTVETIMISVISMLAD-PNGDSPANVDAAKEWRED-----RNGEFKRKVARCVRKSQE (4) 
NM_003343 12_UBE2G2               MFHPNIY-PDGRVCISILH-(13)--ERWSPVQSVEKILLSVVSMLAE-PNDESGANVDASKMWRDD-----REQFYKIAKQIVQKSLGL (x) 
NM_003344 13_UBE2H                IFHPNIDEASGTVCLDVIN-------QTWTALYDLTNIFESFLPQLLAYPNPIDPLNGDAAAMYLH------RPEEYKQKIKEYIQKYAT (33) 
NM_003345 14_UBE2I                LFHPNVY-PSGTVCLSILEED-----KDWRPAITIKQILLGIQELLNE-PNIQDPAQAEAYTIYCQ------NRVEYEKRVRAQAKKFAP (1) 
NM_003347 15_UBE2L3 1fbv          IYHPNID-EKGQVCLPVISA------ENWKPATKTDQVIQSLIALVND-PQPEHPLRADLAEEYSK------DRKKFCKNAEEFTKKYGE (5) 
NM_004223 16_UBE2L6               IYHPNVD-ENGQICLPIISS------ENWKPCTKTCQVLEALNVLVNR-PNIREPLRMDLADLLTQ------NPELFRKNAEEFTLRFGV (4) 
NM_003969 17_UBE2M                VYHPNID-LEGNVCLNILR-------EDWKPVLTINSIIYGLQYLFLE-PNPEDPLNKEAAEVLQN------NRRLFEQNVQRSMRGGYI (10) 
NM_003348 18_UBE2N 2c2v           IYHPNVD-KLGRICLDILK-------DKWSPALQIRTVLLSIQALLSA-PNPDDPLANDVAEQWKT------NEAQAIETARAWTRLYAM (3) 
NM_021988 19_UBE2V1               INMNGVN-SSNGVVDPRAISVL----AKWQNSYSIKVVLQELRRLMMSKENMKLPQPPEG-QCYSN------------------------ 
NM_003350 20_UBE2V2               INMNGIN-NSSGMVDARSIPVL----AKWQNSYSIKVVLQELRRLMMSKENMKLPQPPEG-QTYNN------------------------ 
NM_014501 21_UBE2S                IFHPNVG-ANGEICVNVLK-------RDWTAELGIRHVLLTIKCLLIH-PNPESALNEEAGRLLLE------NYEEYAARARLLTEIHGG (65) 
NM_004359 22_CDC34                MWHPNIY-ETGDVCISILH-(13)--ERWNPTQNVRTILLSVISLLNE-PNTFSPANVDASVMYRKWKESKGKDREYTDIIRKQVLGTKV (62) 
NM_005339 23_HIP2                 IWHPNISSVTGAICLDILK-------DQWAAAMTLRTVLLSLQALLAA-AEPDDPQDAVVANQYKQ------NPEMFKQTARLWAHVYAG (46) 
NM_017811 24_UBE2R2               MWHPNIY-ENGDVCISILH-(13)--ERWNPTQNVRTILLSVISLLNE-PNTFSPANVDASVMFRKWRDSKGKDKEYAEIIRKQVSATKA (64) 
NM_016021 25_UBE2J1               NGRFEVG---KKICLSISGHHP----ETWQPSWSIRTALLAIIGFMPT-KGEGAIGSLDYTPEERRALAK--KSQDFCCEGCGSAMKDVL (158) 
NM_058167 26_UBE2J2               NGRFKCN---TRLCLSITDFHP----DTWNPAWSVSTILTGLLSFMVE-KGPTLGSIET--SDFTKRQLAV-QSLAFNLKDKVFCELF   (99) 
NM_018299 27_UBE2W              NIPVHPHVY-SNGHICLSILT-------EDWSPALSVQSVCLSIISMLSSCKEKRRPPDNS---FYVRTCNKNPKKTKWWYHDDTC       (x) 
NM_018314 28_UEV3                 ANMGILVGKHVDAQGRIYLPYL----QNWSHPKSVIVGLIKEMIAKFQEELPMYSLSSSDEARQVD-------LLAYIA            (219) 
NM_023079    UBE2Z            NNTVRFNPNFY-RNGKVCLSILGTWTG---PAWSPAQSISSVLISIQSLMTENPYHNEPGFEQERHPGDS--------KNYNECIRHETIRVAV (101) 
NM_022476 29_FTS              ---PVFHPLVDPTSGELDVKRAFA-(7)--HIWQVLMYARRVFYKIDTASPLNPEAAVLYEKDIQLFKSKVVDSV-KVCTARLFDQPKIEDPYA (57) 
NM_022066 30_UBE2O            -CSGRLNPNLYD-NGKVCVSLLGTWIGKGTERWTSKSSLLQVLISIQGLILVNEPYYNEAGFDSDRGLQEGY---ENSRCYNEMALIRVVQSMT (x) 
NM_017582 31_UBE2Q            ----VLSGGYVLGGGAICMELLTK------QGWSSAYSIESVIMQISATLVKGKARVQFGANKSQYSLTRAQ---QSYKSLVQIHEKNGWY    (x) 
NM_014176 32_UBE2T            ----IYHPNIDS-AGRICLDVLKLPPK---GAWRPSLNIATVLTSIQLLMSE-PNPDDPLMADISSEFKY------NKPAFLKNARQWTEKHAR (45) 
NM_080678    UBE2F            ----IWHPNITE-TGEICLSLLREHSIDG-TGWAPTRTLKDVVWGLNSLFTDLLNFDDPLNIE AAEHHLR-----DKEDFRNKVDDYIKRYAR (x)  
NM_016252 34_BIRC6           GGHSVRFNPNLYN-DGKVCLSILNTWHGRPEEKWNPQTSSFLQVLVSVQSLILVAEPYFNEPGYERSRGTPSGTQ--SSREYDGNIRQATVKWAM (x) 
NM_152489 35_UBE2U            ----PFHPNVDPHTGQPCIDFLDNP-----EKWNTNYTLSSILLALQVMLSN-PVLENPVNL    EAARILV--KDESLYRTILRLFNRPLQM (73) 
NM_173469 36_UBE2Q2           ----VLSGGYVLGGGALCMELLTK------QGWSSAYSIESVIMQINATLVKGKARVQFGANK--NQYNLAR    AQQSYNSIVQIHEKNGWY (x)   
NM_006292 37_TSG101           SSMTIKTGKHVDANGKIYLPYL--------HEWKHPQSDLLGLIQVMIVVFGDEPPV FSRPIS-ASYPPYQATGPPNTSYMPGMPGGISPYPS (88) 
 
 
 


