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Supplementary Figure S1. Purification of the complex between human E1 UFD domain and Ubc9.

(a) Size exclusion chromatography profiles of human Ubc9, human E1 UFD domain and the complex

with a buffer containing 100mM NaCl, 20mM Tris 8, 1mM BME. Inset, SDS-PAGE of the peak fractions.

(b) Native gel electrophoresis of the complex formation between human UFD domain and human Ubc.
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Supplementary Figure S2. Analysis of pair homology distribution between UFD or 

LHEB2 sequences within each phylogenetic group analyzed. (a) Distribution of identity 

percentage of UFD (pink boxes) or LHEB2 (yellow boxes) domains between each sequence in 

the analyzed group and an outlier sequence (human, in the case of saccharomycetales, and 

yeast, in the case of nematoda, arthropoda and chordata). (b) Distribution identity percentage 

of UFD (pink boxes) or LHEB2 (yellow boxes) domains between each sequence in the 

analyzed group and a sequence from the same group (yeast, in the case of 

saccharomycetales, and human, in the case of nematoda, arthropoda and chordata). Center 

lines show the medians; box limits indicate the 25th and 75th percentiles as determined by R 

software; whiskers extend 1.5 times the interquartile range from the 25th and 75th percentiles, 

outliers are represented by dots; data points are plotted as open circles. 



 
                 *        20         *        40         *        60         *        80         *       
Api   : CNVCSS---KGE-IVFVTDMHNFTVRQLEELV--LKKKLNMVAPDVTMLD---RVIISSDETDGVD-MYDMTLSEA-GMTNGCSFDAEDD :  79 
Cbri  : CYVCSD---TKE-VFLYVNLAEMTLSGLCEKV--LKQELNMLAPDAI--ESNTNSIVLSSDGETDP-LMSKKLAEL-SIMDGSILACDDF :  80 
Cbr   : CYICAD---VRS-VYLYVNPDEMTVGGLCEKV--LKQELNMIAPDVVH-GGTFNMIISSDPEDKMDEMLTKKLSEV-SIDNGAILNCDDY :  82 
Cre   : CYVCSE---TRE-VFIYVNPAEMTVGALRDKV--LMQELNMLQPDVM--DTNTANVVLSSDGDTDS-LLPKKLSEI-SIEDGAILTCDDF :  80 
Cel   : CFVCSE---KRE-VFIYVNPDTMTVGGLCEKV--LKQKLNMLAPDVM--DSATSRIIVSSDGDTDD-LLPKKLAEV-SIEDGAILSCDDF :  80 
Cjap  : CYVCSE---TRE-VFIYVNPTQMTVSGLCEKV--LKSELNMLDPDVM--DNASSRIIISSDGDTDD-LLKKKLSEL-AIEDGAILSCDDF :  80 
Sma   : CLVCSDSVRNSQ-LHLLCAPELLTLRILRDRI--LIRHLGMLAPDVEV-PDRGIILISSEEDETDEETLNKTLADF-KLTHGTCLQCDDF :  85 
Cin   : CYVCAE---KPE-ITLKLNTKTLTCEQFRDKI--LKSHLGMLAPDVEILDGRGTILISSEEDEEENQSLGQTLDSF-NITHGSRLRADDF :  83 
Dpu   : CYVCSH---QPE-VTVLLNVSQMTVQSFEEKV--LRGALHMISPDVMVDDGKGTVLISSEEGETTE-NMPKLLSDF-NVSDGSRLRCEDF :  82 
Hma   : CYICAK---KPE-VTIFLNLQTVTVKQLEDKI--LKDKLCMVAPDVEIDDGKGTILISSEEGETEE-NWDKVLLDF-KISDGTRLKCDDF :  82 
Aqu   : CYVCSP---CPE-ASVKLNTNSTTIATLRDKI--IIGHFGMIAPDVEIDDGKGTILISSEEGETDD-NLPKFLGEF-NISGASRLKVDDF :  82 
Nve   : CYVCAS---KPEVVTVFVNTETMTIQALEEKV--LKERFGMIAPDVEIDDGKGTIIISSEQGETED-NLPKALAEF-NIINGSRLKADDF :  83 
Lcha  : CYVCTS---KPE-VTVKLNVSKVTLQTLQDKI--LKEKFGMVAPDVQIEDGKGTILISSEEGETEA-NNNKILSEF-GIRNGSRLQADDF :  82 
Aca   : CYVCAS---KPE-VTVKLNVHKVTVLTLQDKI--VKEKFNMVAPDVQIEDGKGTILISSEEGETEA-NNPKTLSEF-GIRNGTRLQADDF :  82 
Tgu_a : CYVCAS---KPE-VTVKLNTHKVTVLTLQDKI--LKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNHRKLSDF-GIRNGTRLQADDF :  82 
Mlu_b : CYICAS---KPE-VTVRLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNHNKLSEF-GIRNGSRLQADDF :  82 
Oan   : CYVCAS---KPE-VTVKLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNHKKLSEF-GIRNGSRLQADDF :  82 
Pca   : CYVCAS---KPE-VTVRLDVHRVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNHKKLSEF-GIRNGSRLQADDF :  82 
Mmus  : CYVCAS---KPE-VTVRLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNPKKLSDF-GIRNGSRLQADDF :  82 
Rno   : CYVCAS---KPE-VTVRLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNPKKLSDF-GIRNGSRLQADDF :  82 
Itr   : CYVCAS---KPE-VTVRLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETDA-NNHKKLSEF-GIRNGSRLQADDF :  82 
Oga   : CYVCAS---KPE-VTVRLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETDA-NNHKKLSEF-GIRNGSRLQADDF :  82 
Laf_a : CYVCAS---KPE-VTVRLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNHKKLSEF-GIRNGSRLQADDF :  82 
Hsa   : CYVCAS---KPE-VTVRLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNHKKLSEF-GIRNGSRLQADDF :  82 
Mlu_a : CYVCAS---KPE-VTVRLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNHKKLSEF-GIRNGSRLQADDF :  82 
Ocu   : CYVCAS---KPE-VTVRLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNHKKLSEF-GIRNGSRLQADDF :  82 
Bta   : CYVCAS---KPE-VTVRLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNHKKLSEF-GIRNGSRLQADDF :  82 
Amel  : CYVCAS---KPE-VTVRLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNHKKLSEF-GIRNGSRLQADDF :  82 
Mpu   : CYVCAS---KPE-VTVRLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNHKKLSEF-GIRNGSRLQADDF :  82 
Eca   : CYVCAS---KPE-VTVRLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNHKKLSEF-GIRNGSRLQADDF :  82 
Fca   : CYVCAS---KPE-VTVRLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNHKKLSEF-GIRNGSRLQADDF :  82 
Cpo   : CYVCAS---KPE-VTVRLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNHKKLSEF-GIRNGSRLQADDF :  82 
Nle   : CYVCAS---KPE-VTVRLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNHKKLSEF-GIRNGSRLQADDF :  82 
Cjac  : CYVCAS---KPE-VTVRLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNHKKLSEF-GIRNGSRLQADDF :  82 
Ptr   : CYVCAS---KPE-VTVRLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNHKKLSEF-GIRNGSRLQADDF :  82 
Mmul  : CYVCAS---KPE-VTVRLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNHKKLSEF-GIRNGSRLQADDF :  82 
Clu   : CYVCAS---KPE-VTVRLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNHKKLSEF-GIRNGSRLQADDF :  82 
Gga   : CYVCAS---KPE-VTVRLNVHKVTVLTLQDKI--VKEKFAMVAPDIQIDDGKGTILISSEEGETEA-NNDRKLSDF-GIRNGTRLQADDF :  82 
Mga   : CYVCAS---KPE-VTVRLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIDDGKGTILISSEEGETEA-NNHRKLSDF-GIRNGTRLQADDF :  82 
Psi   : CYVCAS---KPE-VTVKLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIDDGKGTILISSEEGETEA-NNHRKLSEF-GIRNGSRLQADDF :  82 
Mdo   : CYVCAS---KPE-VTVKLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNYKKLSEF-GIRNGSRLQADDF :  82 
Sha   : CYVCAS---KPE-VTVKLNVHKVTVLTLQDKI--VKEKFAMVAPDVQIEDGKGTILISSEEGETEA-NNHKKLSEF-GIRNGSRLQADDF :  82 
Dre   : CYVCAS---KPE-VTVKLNVHKTMVQALQDKI--LKEKFGMVAPDVQIEDGKGTILISSEEGETEA-NNNKFLSDF-GIRNGSRLQADDF :  82 
Gmo   : CYVCAS---RPE-VTVKLNVLKTTVLALQDRI--LKERFGMVAPDVNIEDGKGTILISSEEGETDA-NNGKFLSDF-GIRNGSRLQSDDF :  82 
Oni   : CYVCAS---KPE-VTVKLNVHKTMVLTLQDKI--VKERFGMVAPDVQIEDGKGTILISSEEGETEA-NNSKFLSDF-GIRNGSRLQADDF :  82 
Tni   : CYVCVS---KPE-VTVKLNVHKTTVLSLQDKI--LKERFGMVAPDVQIEDGKGTILISSEEGETEA-NNNKWLSDF-GIRNGSRLQADDF :  82 
Tru   : CYVCVS---KPE-ATVKLNVHKTTILFLQDRL--LKERFGMVAPDVQIEDGKGTILISSEEGETEA-NNNKFLSDF-GIRNGSRLQADDF :  82 
Gac   : CYVCAS---QPE-VTVKLNVHKTTVLSLQDRI--LKERFGMVAPDVQIEDGKGTILISSEEGETET-NNSKSLADF-GIRNGSRLQVDDF :  82 
Ola   : CYVCAS---KPE-VTVKLNVQKTTVLSLQDRI--LKERFGMVAPDVQIEDGKGTILISSEEGETEA-NNSKYLSDF-GIRNGSRLQSDDF :  82 
Xma   : CYVCAS---KPE-VTVKVNVQKTTVLCLQDKI--LKERFGMVAPDVQIEDGKGTILISSEEGETET-NNNKFLSDF-GIRNGSRLQSDDF :  82 
Hme   : CYVCAP---KPE-VGLACNIKQITLKELNAA---FKDGLNMQAPDATV-EGKGLVVLSSEPGETDH-NNDKTLEEI-GLNDGCALLVDDF :  80 
Bmo   : CYVCPP---KPE-VALACNLKKLTLKDLDTA---FKEGLNMQAPDASV-EGKGLVILSSEPGETEH-NNDKTLEQI-GLNDGCALLVDDF :  80 
Dpl   : CYVCSP---KPE-VALACNLKHLTLKDLNTA---FKEGLNMQAPDATV-EGKGLVVLSSEPGETDH-NNEKTLEEI-GLNDGCALLVDDF :  80 
Tca   : CYVCSA---KPV-VNVFVNVNKMLVKEFETEV--LKNTLNMVAPDAIL-DGKGVVVISSEEGETEI-NNKKTLCEV-GIVDGSILKVDDF :  81 
Phu   : CYICSE---KPE-VTLLANVNKMTVKELEEAV--LKKALNMAAPDVIL-DSTGMVVISSEEDEIEK-CDEKVLSEL-GIKDGCLLKVDDF :  81 
Dps   : CYVCSL---DPA-ITLRIDTKRVHIKELRDDV--LIKTLNMLHPDVVL-VGSNSILISSEEGETTD-NDDKLLSEM-NVVDGAILNCDDF :  81 
Dwi   : CYVCAS---DPA-IILKVDTKRITIKDLRDEI--LIKTLNMVDPDVTV-DRTGSILLSSEEGETTE-NEGKLLSEM-NVVDGVILECDDF :  81 
Dgr   : CYVCAS---DPA-ITLRIDTKRVQIKAFRDEV--LIKTLNMVNPDLTV-ESTGSILISSEDGETEC-NEEKLLSEM-NIVDGVILKCDDF :  81 
Dvi   : CYVCAS---DPA-ITLRIDTKRVQIKAFRDEV--LIKTLNMVNPDVTL-ESTGSIVISSEEGETEC-NEQKLLSDM-NIVDGVILKCDDF :  81 
Nan   : CYVCSS---DPA-IGLKIDTKKVNIKQLRDDV--LVKTLNMLNPDVTV-ESTGSILISSEEGETEC-NEDKLLADM-NIVDGVILKCDDF :  81 
Dme_a : CHVCAS---DPA-ITLKIDTKRMRIKELRDEV--LVKTLNMLNPDVTV-QSNGSILISSEEGETEC-NDGKLLSEL-NIVDGVILKCDDF :  81 
Dya_a : CYVCAS---DPA-ITLKIDTKRMHIKELRDEV--LVKTLNMLNPDVTV-QSTGSILISSEEGETEC-NEGKLLSEL-NIVDGVILKCDDF :  81 
Aga   : CYVCAA---KPE-VVLKVDTKKLTVREFRDDI--LIKALNMVSPDVLL-DGTGTIVISSEEDEKDC-NNDKTLEEL-KIVNGCILKADDF :  81 
Aae   : CYVCAA---KPE-VTLKVDTKNVTVKELRDDI--LIKALNMLNPDVIL-DGKGTIVISSEEGETDC-NNDKKLEDL-QIVDGCILKVDDF :  81 
Cqu   : CYVCAA---KPE-VTLKVDTKNVTVKELRDDI--LIKALNMIGPDVTI-DGKGTIVISSEEGETDC-NNDKKLEEL-QIVDGCILKVDDF :  81 
Nvi   : CYVCAK---TPT-AALAADLKKMTVKQLEDTV--LKAGMNMVAPDVMI-DGKGIVVISSEEGETEQ-NDDKVLEEV-GIVDGAILSVDDF :  81 
Ace   : CYVCAP---TPQ-ATLAVDTSSMTIKELEELV--LKNRLNMIAPDVMI-DGTGSVVISSEEGETEG-NNDKKLEEL-GIRNGTILKVDDF :  81 
Ame   : CYVCAP---MPE-VILAIDTSKTTIKELLEIV--LKSRLNMIAPDVMI-DGTGSVVISSEEGETEE-NNDKLLEEL-GIKDGTILKVDDF :  81 
Sst   : CPSSSL---LSR-GIMNLTNQELQENTLRWLVDELVKKYGYEDGDLSI-IVGKSRLVYDVDFDD---NIDSSLSELSGFEDGDLVLIQDE :  82 
Lel   : CPTEAG---TAR-GVFKVRDSDMGNLTLNWLLEQLKVSYGYSRDSISI-QAGKMKLIYDIDFDD---YVEAKLKDVPGFQNQALILIQDD :  82 
Mgu_b : CPACSL---SAR-GILHVSQKDAP--TLGQLVEIIKKKYGY--EDIAL-ILGKAKLIYDVDFDD---NVDRSVLEVAGFVSGELLQVQDD :  78 
Mgu   : CPACSL---SAR-GILHVSQKDAP--TLGQLVEIIKKKYGY--EDIAL-ILGKAKLIYDVDFDD---NVDRSVLEVAGFVSGELLQVQDD :  78 
Cdu   : CASDSL---TAR-GVVTISIDDLTVLTLDGFIDKLADSYGYIKKDISI-QIGKSKLIYDIDFDD---YLQTKLKDVPGVANGEIMLIQDD :  82 
Ctr   : CASDSL---TSR-GVLRISNDDLTRITLGQLVDKFEQKYGYNKEDISI-QLGKSKLIYDVDFDD---HLDKPLNKVPGVVNGETILVQDD :  82 
Kla   : CSVSSN---IQR-AVLKIPKAIVEHMSLYDLNQKIISKYEFTGEYSVL-DTNTNSLLYDFDFDD---LECRKLSRF-NFRTGTFLLYKDE :  81 
Cgla  : CAVCSK---VIR-GVFKVTKNQMEKHSFMDFINALTSTSKLSDDISIL-DATTQRLLYDYDFED---LAEKKLVDL-SLKNGSVLLITDE :  81 
Ecy   : CPVCSH---YQR-TVITLNQESWQSMKLGDLIKKIRDRYGFSEEMSVM-DMTSNRLLADFDFDD---LYSQTLQGL-RLNIGTILAVSDS :  81 
Ego   : CSVCAH---YQR-CALTVGAVRCKTLTLGELIEAVQEKYGFSNEVSVV-DTSTNRLLADFDFDD---LNGNTLEKL-ELRTGSILTVSDD :  81 
Lth   : CPVCS----IAR-GVLTLSQNDLDTMRLSELVGAVQEKYSYSGEVSVL-DKSTQRLLADFDFED---LLNKTLAEV-KVARGTILLISDE :  80 
Tph   : CSVCSM---VVR-GILKVSTEKLKTLKLIDLITLLSKTYGYTLSISVI-DTKDQRLLADFDFDD---LYEKSLHDL-QISDGSILFISDE :  81 
Vpo   : CAVCSK---VCR-GVLEVSTVKLQTSTLGELIELIRTTFKYPNDVSVL-DVSGQRLLADFDFDD---LLDKTLEDL-KLGEGDVLLFTDD :  81 
Nca   : CAVCMK---VTR-GVLSINDMNITLGELIGK---LREKYGFPEDISLL-DSSEQRLLVDYDFED---LLDRSLKDV-NLRNGSVILLTDE :  78 
Nda   : CAVCTK---VTR-GVVIVSDPTITLKEFIAE---LRSKYGFSEDISLL-DLSEQRLLVDYDFDD---MVDRSLDDV-NLKNGSLLFFCDE :  78 
Sce   : CPVCSK---VCR-GVIKLSSDCLNKMKLSDFVVLIREKYSYPQDISLL-DASNQRLLFDYDFED---LNDRTLSEI-NLGNGSIILFSDE :  81 
Tde   : CPVGGK---VCR-GVLKITEKGLNEINLSKLIDFIREKYEYPEETSII-DTSNQRLLADYDFDD---LECKTLADC-KLHAGSVVLFSDE :  81 
Zro   : CAVCAK---VAR-GVVKITEKGLEKLTLSQLIDLLKKKYNYPSETSLI-DTSDQRLLVDFDFED---LLDRTLSQA-KLHDGSVILFSDE :  81 
                                                                                                         
 
 



 
                                                                                
               100         *       120         *       140         *            
Api   : HQNFR-------VKIIA-------------------------YDKE----KSGEEDLDFEILNN- : 107 
Cbri  : MQDFG-------VKVFV-------------------------CKNS------NFKGDQFEIVRE- : 106 
Cbr   : MQELE-------LKLFI-------------------------RSAD------HLKGDQFEVARE- : 108 
Cre   : MQDMV-------LKLFI-------------------------RRAN------HLRGDNFEIARS- : 106 
Cel   : QQEME-------IKLFI-------------------------KKGD------RLAGDDFEVARS- : 106 
Cjap  : QQDMV-------LKLFI-------------------------RRQN------DLKGDEFKILRE- : 106 
Sma   : RQDFT-------IRLILSCISVELANKLPTTSDLSTLNLNLSSRLEEQLTSEELQSETWRIVGD- : 142 
Cin   : LQNYD-------IVVNI-------------------------LHEE----N-LPDDMIFQVSET- : 110 
Dpu   : HQEYD-------LNITI-------------------------AHRD----Q-LEDNREFSIIAD- : 109 
Hma   : LQNFE-------IAITL-------------------------RDKK----D-INVDQLFFLEGE- : 109 
Aqu   : LQNYQ-------LILNL-------------------------FHSD----EALSDEKEFEVISD- : 110 
Nve   : LQNYE-------LVINI-------------------------KHRT----D-LETDQEFEVEGD- : 110 
Lcha  : LQDYT-------LLINV-------------------------LNSE----D-LEKDVEFEVVGD- : 109 
Aca   : LQDYT-------LLINV-------------------------LHCE----E-LAKDVEFEVVGD- : 109 
Tgu_a : LQDYT-------LLINV-------------------------LHSE----D-LEKDVEFEVVGD- : 109 
Mlu_b : LQDYT-------LLINI-------------------------LHSE----D-LGKDIEFEVVGD- : 109 
Oan   : LQDYT-------LLINL-------------------------LHSE----D-LGKDVEFEVVGD- : 109 
Pca   : LQDYT-------LLINI-------------------------LHSE----D-LGKDVEFEVVGD- : 109 
Mmus  : LQDYT-------LLINI-------------------------LHSE----D-LGKDVEFEVVGD- : 109 
Rno   : LQDYT-------LLINI-------------------------LHSE----D-LGKDVEFEVVGD- : 109 
Itr   : LQDYT-------LLINI-------------------------LHSE----D-LEKDVEFEVVGD- : 109 
Oga   : LQDYT-------LLINI-------------------------LHSE----D-LGKDVEFEVVGD- : 109 
Laf_a : LQDYT-------LLINI-------------------------LHSE----D-LAKDVEFEVVGD- : 109 
Hsa   : LQDYT-------LLINI-------------------------LHSE----D-LGKDVEFEVVGD- : 109 
Mlu_a : LQDYT-------LLINI-------------------------LHSE----D-LGKDVEFEVVGD- : 109 
Ocu   : LQDYT-------LLINI-------------------------LHSE----D-LGKDVEFEVVGD- : 109 
Bta   : LQDYT-------LLINI-------------------------LHSE----D-LGKDVEFEVVGD- : 109 
Amel  : LQDYT-------LLINI-------------------------LHSE----D-LGKDVEFEVVGD- : 109 
Mpu   : LQDYT-------LLINI-------------------------LHSE----D-LGKDVEFEVVGD- : 109 
Eca   : LQDYT-------LLINI-------------------------LHSE----D-LGKDVEFEVVGD- : 109 
Fca   : LQDYT-------LLINI-------------------------LHSE----D-LGKDVEFEVVGD- : 109 
Cpo   : LQDYT-------LLINI-------------------------LHSE----D-LGKDVEFEVVGD- : 109 
Nle   : LQDYT-------LLINI-------------------------LHSE----D-LGKDVEFEVVGD- : 109 
Cjac  : LQDYT-------LLINI-------------------------LHSE----D-LGKDVEFEVVGD- : 109 
Ptr   : LQDYT-------LLINI-------------------------LHSE----D-LGKDVEFEVVGD- : 109 
Mmul  : LQDYT-------LLINI-------------------------LHSE----D-LGKDVEFEVVGD- : 109 
Clu   : LQDYT-------LLINI-------------------------LHSE----D-LGKDIEFEVVGD- : 109 
Gga   : LQDYT-------LLINV-------------------------LHSE----D-LEKDVEFEVVGD- : 109 
Mga   : LQDYT-------LLINV-------------------------LHSE----D-LEKDVEFEVVGD- : 109 
Psi   : LQDYT-------LLINV-------------------------LHSE----D-LEKDVEFEVVGD- : 109 
Mdo   : LQDYT-------LLINV-------------------------LHSD----D-LEKDVEFEVVGD- : 109 
Sha   : LQDYT-------LLINV-------------------------LHSD----D-LEKDVEFEVVGD- : 109 
Dre   : LQDYT-------LLVNV-------------------------IHSE----E-LEKDVEFEVVGD- : 109 
Gmo   : LQDYT-------LLINV-------------------------LHAE----D-LEKDVEFEVVGD- : 109 
Oni   : LQDYT-------LLINV-------------------------LHVE----D-LERDVEFEVVGE- : 109 
Tni   : LQDYT-------LLVNV-------------------------LHTE----E-LERDVEFEVIGE- : 109 
Tru   : LQDYT-------LLVNV-------------------------LHTE----E-LERDVEFEVIGD- : 109 
Gac   : LQDYA-------LLVNV-------------------------LHTE----E-LERDVEFEVVGE- : 109 
Ola   : LQDYT-------LLINV-------------------------LHTE----E-LERDVEFEVVGE- : 109 
Xma   : LQDYT-------LLINV-------------------------LHTE----E-LERDVEFEVVGE- : 109 
Hme   : LQNYE-------VRVRL-------------------------QQDD--------DEKSWKLITD- : 104 
Bmo   : LQNYE-------VRVRL-------------------------QQED--------EENSWRLVTD- : 104 
Dpl   : LQNYE-------VRVRL-------------------------QQED--------EEKTWRLVTD- : 104 
Tca   : LQNYE-------LIINV-------------------------NQYE----AKEKDDPPFKFIAN- : 109 
Phu   : LQNYE-------LTVYV-------------------------NHYE-----APKDEPDFKIIAD- : 108 
Dps   : HQNYS-------LSVII-------------------------SHFD----A-ERDDSLFEVSAD- : 108 
Dwi   : HQNYK-------LRIII-------------------------NHFD----A-DREDNLFEVVAD- : 108 
Dgr   : FQNYE-------LSIII-------------------------AHFD----A-EREDVLFEVIAD- : 108 
Dvi   : FQSYE-------LSIII-------------------------AHFD----A-DREDVLFEVIAD- : 108 
Nan   : FQNYE-------LSIII-------------------------SHFD----S-ERDEAVFEVVAD- : 108 
Dme_a : FQNYE-------LSIII-------------------------SHFD----A-ERDENLFEVVAD- : 108 
Dya_a : FQNYE-------LSIII-------------------------SHFD----A-ERDENLFEVVAD- : 108 
Aga   : LQNYE-------LSITV-------------------------LHKE----A-GREEAPFEIVAD- : 108 
Aae   : VQNYE-------LTVTV-------------------------IHKD----P-GRDESSFDIVAD- : 108 
Cqu   : VQNYE-------LTVTI-------------------------VHKD----P-ARDEPSFDIVAD- : 108 
Nvi   : LQNYS-------LKVTV-------------------------VHRE--KPLPNSDEPEFVITAD- : 111 
Ace   : QQNYS-------LTVYI-------------------------VYREKPDPK-DQDSPQFLILAD- : 112 
Ame   : QQNYS-------LTITI-------------------------IYRE--RPSLKGDSPDFLILAD- : 111 
Sst   : NDELE------NLELYI-------------------------TVVN-------------EPTTEK : 103 
Lel   : DDLLE------KLELLI-------------------------NVVDPGPEGDYNGIVLTKLPSV- : 115 
Mgu_b : NDELE------NLEFYI-------------------------SLGD---------------KNE- :  96 
Mgu   : NDELE------NLEFYI-------------------------SLGD---------------KNE- :  96 
Cdu   : ADELE------NLELYL-------------------------NIKD--------DTVEFR----- : 103 
Ctr   : DDQLE------NLQLYL-------------------------SIVD-----EQCDLELPDLKLR- : 110 
Kla   : EMEDG-AQLRQSIEFYL-------------------------EFVP---ENSGEDLQLPNLPRD- : 116 
Cgla  : EEEAG--LTKQIMEYYI-------------------------EISD----ESEDKIEQLSLPQI- : 114 
Ecy   : ISKED-DTVRKPIEFYL-------------------------ELDN------LVNEID------- : 107 
Ego   : VPSEEDNTVRKPIEFYL-------------------------ELSD--------SATGFELIE-- : 111 
Lth   : QDSEE--SIRAPVELYI-------------------------EQGE------PEGINLPDIE--- : 109 
Tph   : EDEND--MVRKSMELYI------------------------DVDKD------STATNLIELPKID : 114 
Vpo   : EGDEDSNQFRKSLELYI-------------------------AVVS------DKSDDYIKLPSIE : 115 
Nca   : EGNEETGMVRKPLELYI-------------------------NVTD------DNSIKLTLPPID- : 111 
Nda   : EENDA-GMCRKPLELYL-------------------------ELRN---EISGQNIPKIILPELD : 114 
Sce   : EGDTM---IRKAIELFL-------------------------DVDD------ELPCNTCSLPDVE : 112 
Tde   : EGVDG-GSYRKAIELYI-------------------------ETVK------GPLENEINLPDVV : 114 
Zro   : EGDES-EMYRKPLEIYL-------------------------DVVE-----ESAINSEIELPALE : 115 
 
 



Supplementary Figure S3. Protein sequence alignment of the Sae2 UFD domain 

from metazoa and Saccharomycetales. Human Sae2 homolog sequences were 

retrieved from EggNOG database. After removal of incomplete sequences or sequences 

exceeding in length, 86 sequences were retained. Selected sequences were aligned using 

MUSCLE at EMBL-EBI. The sequence alignment fragment corresponding to the LHEB2 

domain is enclosed in a red rectangle. Residue shading correspond to 90% (white letter 

and dark background), 70% (white letter and gray background), and 50% (black letter and 

light gray background) of sequence identity. 

 

 



 
 
 
Supplementary Table S1. Phylum, symbol, sequence code and species used in the alignment 

of the Sae2 UFD domain from metazoa.  


