
Fig. S1. Sequence alignments of nucleoporins. The amino acid sequences of Nups358, 153, 62, 155, 160, and 88 from different 
species are shown. Cysteine residues are highlighted with yellow.

Nup358 

Mus musculus           -MRRSKADVERYIASVQGSAPSPREKSMKGFYFAKLYYEAKEYDLAKKYISTYINVQERD 59 
Rattus norvegicus      -MRRSKAEVERYIASVQGSAPSPREKSMKGFYFAKLYYEAKEYDLAKKYISTYINVQERD 59 
Homo sapiens           -MRRSKADVERYIASVQGSTPSPRQKSMKGFYFAKLYYEAKEYDLAKKYICTYINVQERD 59 
Bos taurus             -MRRSKADVDRHIASVQGSAPSPREKSMKGFYFAKLYYEAKEYDLAKKYISTYINVQERD 59 
Gallus gallus          MIRRTKPEVERYVASVQAAASSPRERSLKGFLFAKLYFEIKEYELAKRYLSIYLSVQERD 60 
 
Mus musculus           PKAHRFLGLLYEVEENIDKAVECYKRSVELNPTQKDLVLKIAELLCKNDVTDGRAKYWVE 119 
Rattus norvegicus      PKAHRFLGLLYEIEENTDKAVECYKRSVELNPTQKDLVLKIAELLCKNDVTDGRAKYWVE 119 
Homo sapiens           PKAHRFLGLLYELEENTDKAVECYRRSVELNPTQKDLVLKIAELLCKNDVTDGRAKYWLE 119 
Bos taurus             PKAHRFLGLLYEVEENIEKAVECYKRSVELNPTQKDLVLKIAELLCKNDVTDGRAKYWVE 119 
Gallus gallus          PKAHRFLGQIYEAQDNIEKAFGCYKRSVELNPMQKDLVLKIAELLCNNDITDGRAKYWVE 120 
 
Mus musculus           RAAKLFPGSPAIYKLKEQLLDCKGEDGWNKLFDLIQSELYARPDDIHVNIRLVELYRSNK 179 
Rattus norvegicus      RAAKLFPGSPAIYKLKEQLLDCKGEDGWNKLFDLIQSELYARPDDVHVNIRLVELYRSNK 179 
Homo sapiens           RAAKLFPGSPAIYKLKEQLLDCEGEDGWNKLFDLIQSELYVRPDDVHVNIRLVEVYRSTK 179 
Bos taurus             RAAKLFPGSPAIYKLKEQLLDCKGEDGWNKLFDLIQSELYARPDDVHVNIRLVELYRSNS 179 
Gallus gallus          KAARLFPGNPAAYRLKEQLLERKGEDGWNQLFDMIQTELYARPDDIYLNIRLVALYRSNN 180 
 
Mus musculus           RLKDAVAHCHEADRNTALRSSLEWNLCVVQTLKEYLESLQCLDSDKSTWRATNKDLLLAY 239 
Rattus norvegicus      RLKDAVAHCHEADRNMALRSSLEWNSCVVQTLKEYLESLQCLDSDKSTWRATNKDLLLAY 239 
Homo sapiens           RLKDAVAHCHEAERNIALRSSLEWNSCVVQTLKEYLESLQCLESDKSDWRATNTDLLLAY 239 
Bos taurus             RLRDAVAHCHQAERNTALRSSLEWNSCVVQTLKEYLESSQCLESDKSNWRATSQDLLIAY 239 
Gallus gallus          RLRDAVLHCQEAEKKIPIDSSLEWCSCVIKTLEEYLESVRDLEPDKNNWRAIKKDHLLAY 240 
 
Mus musculus           ANLMLLTLSTRDVQEGRE-------LLESFDSALQSVKSSVGGNDELSATFLETKGHFYM 292 
Rattus norvegicus      SNLMLLTLSTRDVQESRE-------LLESFDSALQSVKSSVGGNDELSATFLETKGHFYM 292 
Homo sapiens           ANLMLLTLSTRDVQESRE-------LLQSFDSALQSVKS-LGGNDELSATFLEMKGHFYM 291 
Bos taurus             ANLMLLTLSMRDAQESRE-------LLESFDSALQSVKFCAGGNEELSATFLEVRGHFYM 292 
Gallus gallus          SSLVKLTLASRDVCESRRGAXKASFLHSSFDRVLHSVKPYVNGPDELSRTFLEMKGHFYM 300 
 
Mus musculus           HVGSLLLKMGQQS-DIQWRALSELAALCYLVAFQVPRPKVKLIKG-EAGQNLLETMAHDR 350 
Rattus norvegicus      HVGSLLLKMGQQS-DIQWRALSELAALCYLIAFQVPRPKVKLIKG-ETGQNLLEMMAHDR 350 
Homo sapiens           HAGSLLLKMGQHSSNVQWRALSELAALCYLIAFQVPRPKIKLIKG-EAGQNLLEMMACDR 350 
Bos taurus             HAGSLLLKMGQHS-DVQWRALSELAALCYLIAFQIPRPKTKLIKG-EAGQSLLEMMAYDR 350 
Gallus gallus          HAGTFLLKMAQNN-EARWRDACELAALCYLKSFCIPKPKSKLIKGDPTGQDMLEMLACDR 359 
 
Mus musculus           LSQSGHMLLNLSRGKQDFLKEVVESFANKSGQSALCDALFSSQSSKERSFLGNDDIGNLD 410 
Rattus norvegicus      LSQSGHMLLNLSRGKQDFLKEVVESFANKSGQSALCDALFSSQSSKDRSFLGNDDIGNLD 410 
Homo sapiens           LSQSGHMLLNLSRGKQDFLKEIVETFANKSGQSALYDALFSSQSPKDTSFLGSDDIGNID 410 
Bos taurus             LSQSGHMLLNLSRDKQDFLKEVVESFANRSGQSALYDALFSRQLPKDSCFLGNDDIGSID 410 
Gallus gallus          KSQSGHMLLNLSHGKEDFLREIVESFANKSGLFTLFEGLFGSGASRERSFLGTDDMGDVS 419 
 
Mus musculus           GQVPDPDDLARYDTGAVRAHNGSLQHLTWLGLQWNSLSTLPAIRKWLKQLFHHLPQETSR 470 
Rattus norvegicus      GQVPDLDDLARYDTGAVRAHSGSLQHLTWLGLQWNSLPTLPAIRKWLKQLFHHLPQETSR 470 
Homo sapiens           VREPELEDLTRYDVGAIRAHNGSLQHLTWLGLQWNSLPALPGIRKWLKQLFHHLPHETSR 470 
Bos taurus             VQEPDPDELARYDVGAIRAHNGSLQHLTWLGLQWDSLPTLPAIRKWLKQLFHHLPQETSR 470 
Gallus gallus          TQAPAQGELSKYDIGAVRMHCGSLQHLVWLGLQWNSMSVLFPLRKLLKQLFH-LPQETSR 478 
 
Mus musculus           LETNAPESICILDLEVFLLGVIYTSHLQLKEKCNSHHTSYQPLCLPLPVCRQLCTERQKT 530 
Rattus norvegicus      LETNAPESICILDLEVFLLGVIYTSHLQLREKSNSHHTSYQPLCLPLPVCRQLCTERQKS 530 
Homo sapiens           LETNAPESICILDLEVFLLGVVYTSHLQLKEKCNSHHSSYQPLCLPLPVCKQLCTERQKS 530 
Bos taurus             LETNAPESICILDLEVFLLGVIYTSHLQLKEKSNSHCSFYQPLCLPLPVCKQLCTERQKA 530 
Gallus gallus          LETDAPESICLLDLEVFLLGMVFTSNLQLQEKFNTHYGTHQPPFLPLLLCKQYSTEKQRS 538 
 
Mus musculus           WWDAVCTLIHRKALPGTSAKLRLLVQREINSLRGQEKHGLQPALLVHWAQSLQKTGSSLN 590 
Rattus norvegicus      WWDAVCTLIHRKALPGTSAKLRLLVQREINSLRGQEKHGLQPALLVHWAQSLQKTGSSLN 590 
Homo sapiens           WWDAVCTLIHRKAVPGNVAKLRLLVQHEINTLRAQEKHGLQPALLVHWAECLQKTGSGLN 590 



Bos taurus             WWDAVCNLIHRKAVPGTSAKLRLLVQRDINTLRGQEKTGLQPALLVHWAKCLQKTGSGLN 590 

Gallus gallus          WWDAVRTLMQKKTTPDSATKLKLLVQHGLSTLRALEKHGLQPALMIHWARSLQKTGVSLN 598 

 

Mus musculus           SFYDQREYIGRSVHYWRKVLPLLKMIRKKNSIPEPIDPLFKHFHSVDIQASEIGEYEEDA 650 

Rattus norvegicus      SFYDQREYIGRSVHYWRKVLPLLKMIRKKNSIPEPIDPLFKHFHSVDIQVSEIGEYEEDA 650 

Homo sapiens           SFYDQREYIGRSVHYWKKVLPLLKIIKKKNSIPEPIDPLFKHFHSVDIQASEIVEYEEDA 650 

Bos taurus             SFYDQREYIGRSVHYWKKVLPLLKMIKKKSSIPEPADPLFRHFHSADIQACEVGEYEDEA 650 

Gallus gallus          SFYDQKEYIGRSVYYWKKTLLSLKTIKKHKSIPEPTDPLFKHFHSVDIQVFQVAAYEEEA 658 

 

Mus musculus           HITFAILDAVNGNIEDAMTAFESIKNVVSYWNLALIFHRKAEDIENDALSPEEQEECKNY 710 

Rattus norvegicus      HITFAILDAVNGNIEDAMTAFESIKNVVSYWNLALIFHRKAEDIENDALSPEEQEECKNY 710 

Homo sapiens           HITFAILDAVNGNIEDAVTAFESIKSVVSYWNLALIFHRKAEDIENDALSPEEQEECKNY 710 

Bos taurus             RITFAILDVVNGNIDDAMAAFESINNVISYWNLALLFHRKAEDIDNDVLSSEEQEECKNY 710 

Gallus gallus          YIAFAMLDAVEGKTDDALLAFESIKNVVAYWNLAVLCQRKAEELENDDMLPEEQEEHKTY 718 

 

Mus musculus           LRKTRDYLIRILDDSDSNTSVVQKLPVPLESVKEMLNSVMQELEDYSEGGTLYKNGCWRS 770 

Rattus norvegicus      LRKTRDYLIKILDDSDSNISVVQKLPVPLESVKEMLNSVMQELEDYSEGGTLYKNGCFRS 770 

Homo sapiens           LRKTRDYLIKIIDDSDSNLSVVKKLPVPLESVKEMLNSVMQELEDYSEGGPLYKNGSLRN 770 

Bos taurus             LRKTRDYLIKILDDCDSNLSVVKKLPVPLESVKEMLNLVMQELDEFSEGAPLHKNGSVRN 770 

Gallus gallus          LLKRKHYLMKIIDESSSDPSVADKLPVSIETVTEMLNTVIQELGGNEEGESLASRNIAQA 778 

 

Mus musculus           ADSELKHSTPSPTKYSLSPSKSYKYSPKTPPRWAEDQNSLLKMICQQVEAIKKEMQELKL 830 

Rattus norvegicus      ADSELKHSTPSPTKYSLSPSKSYKYSPKTPPRWAEDQNSLLKMICQQVEAIKKEMQELKL 830 

Homo sapiens           ADSEIKRSTPSPTRYSLSPSKSYKYSPKTPPRWAEDQNSLLKMICQQVEAIKKEMQELKL 830 

Bos taurus             ADSEIKHSTSSPTKYSPSPNRSCKYSPKTPPQWAEDQNCLLKMICQQVEAIKKEMQELKL 830 

Gallus gallus          AHLEVKHPIPSPKKLSFSPTNTYKFSPKTLPQWAEDHKSLLQMLCQQVEALKNEMQEMKL 838 

 

Mus musculus           NSN-NSASPHRWPAEPYGQDPAPDGYQGSQTFHGAPLTVATTGPSVYYSQSPAYNSQYLL 889 

Rattus norvegicus      NSN-NSASPHRWPAEHYRQDPVPDGYQGSQTFHGAPLTVATTGPSVYYSQSPAYNSQYLL 889 

Homo sapiens           NSS-NSASPHRWPTENYGPDSVPDGYQGSQTFHGAPLTVATTGPSVYYSQSPAYNSQYLL 889 

Bos taurus             NSS-SSGSPHRWPPENYGPDPVPDSYQGSQNFHGAPLTVATTGHSVCYSQSPAYNTQYLL 889 

Gallus gallus          NSSSVSVSSHRWPAESYGTDTVSDGYQRAQNLHEAPLTVATTGPSVYYSQSPAYNSQYLL 898 

 

Mus musculus           RPAAN-VTPTKGPVYGMNRLPPQQHIYAYSQQMHTPPVQSSSACMFSQEMYGPP-LRFES 947 

Rattus norvegicus      RPAAN-VTPTKGPVYGMNRLPPQQHIYAYSQQMHTPPVQSSSSCMFSQEMYGPP-LRFES 947 

Homo sapiens           RPAAN-VTPTKGPVYGMNRLPPQQHIYAYPQQMHTPPVQSSSACMFSQEMYGPPALRFES 948 

Bos taurus             RPAAN-VTPTKGPVYGMNRLPPQQHVYGYPQQMHTPPVQSSSACMFSQDMYGPP-LRFES 947 

Gallus gallus          RTAATNVTPTKAPVYGMNRLAPQQHIYAYQQPIHTPPLQNTSACVFPQDIYGTP-LRFDA 957 

 

Mus musculus           PATGILSPRG-DDYFNYNVQQTSTNPPLPEPGYFTKPPLVAHASRSAESKVIEFGKSNFV 1006 

Rattus norvegicus      PATGILSPRG-DDYFNYNVQQTSTNPPLPEPGYFTKPPLVAHASRSGESKVIEFGKSNFV 1006 

Homo sapiens           PATGILSPRG-DDYFNYNVQQTSTNPPLPEPGYFTKPPIAAHASRSAESKTIEFGKTNFV 1007 

Bos taurus             PATGILSPRG-DDYFNYNVQQTSTNPPLPEPGYFTKPPLAAHASRSAEPKVLEFGKTSFV 1006 

Gallus gallus          PAAGIISPRGADDYYNYGVPQASSNPPLPEPGYFTKPSVAPATLKPAESKVVEFSKAKFG 1017 

 

Mus musculus           QPMQGEVIRPPLTTPAHTTQPTPFKFNSNFKSNDGDFTFSSPQVVAQPPSTAYSNSESLL 1066 

Rattus norvegicus      QPMQGEVIRPPLATPAHTTQPTPFKFNSNFKSNDGDFTFSSPQVVTQSPSTAYSNSESLL 1066 

Homo sapiens           QPMPGEGLRPSLPTQAHTTQPTPFKFNSNFKSNDGDFTFSSPQVVTQPPPAAYSNSESLL 1067 

Bos taurus             QPVPGEGMRPSLAAPAHTTQPTPFKFNSNFKSNDGDFTFSSPQVVAQPPATSYNNNESLL 1066 

Gallus gallus          QPGTAEGSKP--------PQPTTFKFNTNFKSNDGDFTFSSPLAATQPANGAFNSSERLL 1069 

 

Mus musculus           GLLTSDKPLQGDGYSGLKPIS-GQASGSRNTFSFGSKNT----LTENMGPNQQKNFGFHR 1121 

Rattus norvegicus      GLLTSDKPLQGDGYSGLKPIS-AQTGGSRNTFSFGSKST----LTENMGPNQQKNFGFRR 1121 

Homo sapiens           GLLTSDKPLQGDGYSGAKPIPGGQTIGPRNTFNFGSKNVSGISFTENMGSSQQKNSGFRR 1127 

Bos taurus             GLLTSDKPLQGDGYSGPKAAQ---NMGPRNTFNFGSKNVPGISFTENMGTNQPKNSGFRR 1123 

Gallus gallus          KLLTSDKPLPDERCIEQKGSN-SHANGQRNVFSFCNKHSSGVSFTESAGQNAHKNLAFEK 1128 

 

Mus musculus           SDDMFAFHGPGKSVFTTAASELANKSHETDGGSAHG-DEEDDGPHFEPVVPLPDKIEVKT 1180 

Rattus norvegicus      SDDMFTFHGPGKSIFTTPTSELANKSHETDGGSAHG-DEEDDGPHFEPVVPLPDKIEVKT 1180 



Homo sapiens           SDDMFTFHGPGKSVFGTPTLETANKNHETDGGSAHG-DDDDDGPHFEPVVPLPDKIEVKT 1186 

Bos taurus             SDDMFTFYSPGKSVFGVPATEPASKGHDADGGSAQG-DEEDDGPHFEPVVPLPDKIEVRT 1182 

Gallus gallus          SD-MFNFQEPSKQLFMTPNSDLANRSHETEGGSTHGGDEDDDGPHFDPVVPLPDKIEVKT 1187 

 

Mus musculus           GEEDEEEFFCNRAKLFRFDGESKEWKERGIGNVKILRHKTSGKIRLLMRREQVLKICANH 1240 

Rattus norvegicus      GEEDEEEFFCNRAKLFRFDGESKEWKERGIGNVKILRHKTSGKIRLLMRREQVLKICANH 1240 

Homo sapiens           GEEDEEEFFCNRAKLFRFDVESKEWKERGIGNVKILRHKTSGKIRLLMRREQVLKICANH 1246 

Bos taurus             GEEDEEEFFCNRAKLYRFDAASREWKERGIGNVKILRHKTSGKIRLLMRREQVLKICANH 1242 

Gallus gallus          GEEDEEEFFCNRAKLFRFDAESKEWKERGIGNVKILKHKVSGKFRLLMRRDQVLKICANH 1247 

 

Mus musculus           YISPDMKLTPNAGSDRSFVWHALDYADELPKPEQLAIRFKTPEEAALFKCKFEEAQNILK 1300 

Rattus norvegicus      YISPDMKLTPNAGSDRSFVWHALDYADELPKPEQLAIRFKTPEEAALFKCKFEEAQNILK 1300 

Homo sapiens           YISPDMKLTPNAGSDRSFVWHALDYADELPKPEQLAIRFKTPEEAALFKCKFEEAQSILK 1306 

Bos taurus             YISPDMALAPNAGSDRSFVWYALDYADESPKPEQLAIRFKTPEEAALFKCKFEEAQSLLK 1302 

Gallus gallus          YINTDMKLTPNAGSDRSFVWHALDYADELPKPEQLAIRFKTPEEAILFKSKFEECQHTLK 1307 

 

Mus musculus           ALGTNTSTAPNHTLRIVKESATQDNKDICKADGGNLNFEFQIVKKEGPYWNCNSCSFKNA 1360 

Rattus norvegicus      ALGTNASTAANHTLRIVKEPATQDNKDICKSDGGNLNFEFQIVKKEGPFWNCNSCSFKNA 1360 

Homo sapiens           APGTNVAMASNQAVRIVKEPTSHDNKDICKSDAGNLNFEFQVAKKEGSWWHCNSCSLKNA 1366 

Bos taurus             ASGANVATTTHQATKTVKEPTGHDSKDIDKSDGVTMNFEFQVAKKEGSWWYCNSCSLKNM 1362 

Gallus gallus          TLGSSADASMAQSTGTAKETTNQDVKESSGSTLGILNSVFQFSRDSVTSESDSKGSFTST 1367 

 

Mus musculus           ATAKKCVSCQNTNPTSNKELLGPPLVENGFAPKTGLENAQDRFATMTANKEGHWDCSVCL 1420 

Rattus norvegicus      ATATKCVSCQNTKPTNGKELLGSPLVENGFASKTGPENVQDRFALMTPNKEGHWDCSVCL 1420 

Homo sapiens           STAKKCVSCQNLNPSN-KELVGPPLAETVFTPKTSPENVQDRFALVTPKKEGHWDCSICL 1425 

Bos taurus             ATAKKCVSCQNLNPGS-KELLGPPLVETISTPKPSSEHTPGRSALVTLKNEGHWNCGVCL 1421 

Gallus gallus          STAPATFSFG----------------------KEAIQTYSSGGFGQSPLKKNQWECKVCL 1405 

 

Mus musculus           VRNEPTVSRCIACQNTKSAS----SFVQTS-FKFGQGDLPKSVDSDFRSVFSKKEGQWEC 1475 

Rattus norvegicus      VRNEPTVSRCIACQNTKSANKNGSSFAQTS-FKFGQGDLSKSADSDFRSVFSKKEGQWDC 1479 

Homo sapiens           VRNEPTVSRCIACQNTKSANKSGSSFVHQASFKFGQGDLPKPINSDFRSVFSTKEGQWDC 1485 

Bos taurus             VRNEPTVSRCIACQNKKPASKSESPLIKQPSFKFGQGDLPKAASSDFKSVFSVKEGQWDC 1481 

Gallus gallus          VRNEATAKNCASCQSPNPDTWETRGIPVTESAASLKASG-SATQEKFGSAFAKKEGQWDC 1464 

 

Mus musculus           SVCLVRNERSAKKCVACENPGKQF-----------------------------------K 1500 

Rattus norvegicus      SICLVRNEASSTKCVACQNPAKQAP----VSSPASFKAGTSDVSKTSKSGFDDMFAKKEG 1535 

Homo sapiens           SACLVQNEGSSTKCAACQNPRKQSLPATSIPTPASFKFGTSETSKTLKSGFEDMFAKKEG 1545 

Bos taurus             SVCLIGNEGSSVKCEACQTPRKQS------------------------------------ 1505 

Gallus gallus          NICSVRNEPTATKCIACQNPSKTN------------------------------------ 1488 

 

Mus musculus           EWHCSLCSVKNEAHAIKCVACNNPVTPSLSTAP---PSFKFGTSEMSKPFRIGFEGMFAK 1557 

Rattus norvegicus      QWDCSLCSVRNEANAVKCVACQNPVKPSSSTTVTVLPSFKFGTSEMTKPPRSGFEGMFAK 1595 

Homo sapiens           QWDCSSCLVRNEANATRCVACQNPDKPSPSTSVPAPASFKFGTSETSKAPKSGFEGMFTK 1605 

Bos taurus             ---------------------------SPAFAAPAPASLKFGTSETSKTPKSGFEGVFTK 1538 

Gallus gallus          -----------------------------SEVSPQQFSFKLEHVDAPKTTQSDLGTAFSL 1519 

 

Mus musculus           KEGQWDCSLCFVRNEASATHCIACQYPNKQNQPTS------CVSAP---ASSETSRSPKS 1608 

Rattus norvegicus      KEGQWDCSLCFVRNEASASQCIACQNPNKQNQPTS------AVSAP---ASSETSKSPKC 1646 

Homo sapiens           KEGQWDCSVCLVRNEASATKCIACQNPGKQNQTTS------AVSTP---ASSETSKAPKS 1656 

Bos taurus             KEGQWDCS---VQNEASMAECVACQNPG-QNPPAS------AAPAP---ASSETVKAPKS 1585 

Gallus gallus          K-GQWNCSVCLVQNEANDENCHSCQSPNSQSQANVPVSAVQALPAPSFGSAADASKPQKN 1578 

 

Mus musculus           GFEGLFPKKEG------------------------------------------------- 1619 

Rattus norvegicus      GFEGLFTRKEG------------------------------------------------- 1657 

Homo sapiens           GFEGMFTKKEGQWDCSVCLVRNEASATKCIACQNPGKQNQTTSAVSTPASSETSKAPKSG 1716 

Bos taurus             GLEGLFAKKEG------------------------------------------------- 1596 

Gallus gallus          AFAELFGKKEG------------------------------------------------- 1589 

 

Mus musculus           ------------------------------------------------------------ 



Rattus norvegicus      ------------------------------------------------------------ 

Homo sapiens           FEGMFTKKEGQWDCSVCLVRNEASATKCIACQCPSKQNQTTAISTPASSEISKAPKSGFE 1776 

Bos taurus             ------------------------------------------------------------ 

Gallus gallus          ------------------------------------------------------------ 

 

Mus musculus           -------EWECAVCSVQNESSSLKCVACEASKPTHKP-HEAPSAFTVGSKSQSNESAGSQ 1671 

Rattus norvegicus      -------EWECTVCSVQNESSSLKCVSCDASKPTHKPIAEAPSAFTVGSKSQLNESAGSQ 1710 

Homo sapiens           GMFIRKGQWDCSVCCVQNESSSLKCVACDASKPTHKPIAEAPSAFTLGSEMKLHDSSGSQ 1836 

Bos taurus             -------QWDCDVCLIRNEGSSPKCVACGASNPTQNPAAEVPLSFPVGSTAEAGNSCASQ 1649 

Gallus gallus          -------QWDCNTCLVRNESSSPACVACQTPNPSSKP-TSNASLFTSDLKNKSSEPVAGQ 1641 

 

Mus musculus           VGTEFKSNFPEKNFKVGISEQKFKFGHVDQEKTPSFAFQGGSNTEFKSIKDGFSFCIPVS 1731 

Rattus norvegicus      VGTEFKSNFPEKNFKVGISEQKFKFGHVDQEKTPSFTFQGSSNTEFKSIKDGFSFCIPVS 1770 

Homo sapiens           VGTGFKSNFSEKASKFGNTEQGFKFGHVDQENSPSFMFQGSSNTEFKSTKEGFS--IPVS 1894 

Bos taurus             TGTGFKSNFSEKAFKFGNAEQGFKFGHVDQENAPSFKFQSSSNTDSKSAKEGFSFSSPAS 1709 

Gallus gallus          LGTGFKCEFLG---------KSFKFGHADQGKTPAFTFQNLADAEAKPSKEGFNFSMLMP 1692 

 

Mus musculus           ADGFKFGIQEKG--------------------NQEKKSEKHLENDPSFQAHDTSGQKNGS 1771 

Rattus norvegicus      ADGFKFGIQEKG--------------------NQEKKSEKHLENDPGFQAHDTSGQKNGS 1810 

Homo sapiens           ADGFKFGISEPG--------------------NQEKKSEKPLENGTGFQAQDISGQKNGR 1934 

Bos taurus             AGGFKFGIQETE--------------------NQEKTTEKSFGEDTGGQAQDTGGQKDGS 1749 

Gallus gallus          PGGFKFGIQESSKSTAKKDDPPKECTTDLKSIDEKDKNELPSSSGVRLQSQETAD-KDKD 1751 

 

Mus musculus           GVVFGQTS-STFTFADLAKSTSREGFQFGKKDPNFKGFSGAGEKLFSSQSGKVAEKANTS 1830 

Rattus norvegicus      GVVFGQTS-STFTFADLAKSTSREGFQFGKKDPNFKGFSGAGEKLFSSQSGKVAEKANTS 1869 

Homo sapiens           GVIFGQTS-STFTFADLAKSTSGEGFQFGKKDPNFKGFSGAGEKLFSSQYGKMANKANTS 1993 

Bos taurus             TVVFGQTG-STFTFADLAKSNSGEGFQFGKKDPNFKGFSGAGEKLFSSQSSKLVDKADAC 1808 

Gallus gallus          EFTFGQNSSSTFTFADLAKSTPSEGFQFGKKDPNFEGFSGAGEQLFSSKASKTGHKASTS 1811 

 

Mus musculus           SDLEKDDD-AYKTEDSDDIHFEPVVQMPEKVELVTGEEDEKVLYSQRVKLFRFDAEISQW 1889 

Rattus norvegicus      -DLEKDDD-AYKTEDSDDIHFEPVVQMPEKVELVTGEEDEKVLYSQRVKLFRFDAEISQW 1927 

Homo sapiens           GDFEKDDD-AYKTEDSDDIHFEPVVQMPEKVELVTGEEDEKVLYSQRVKLFRFDAEVSQW 2052 

Bos taurus             ADLEKDDD-AYKTEDSDDIHFEPVVQMPEKVELVTGEEDEKVLYSQRVKLFRFDAEISQW 1867 

Gallus gallus          ADLGEKDDDVYKTEDSDDIHFEPIVQMPEKVEPFTGEEDEKVLYSQRVKLFRFDPETSQW 1871 

 

Mus musculus           KERGLGNLKILKNEVNGKLRMLMRREQVLKVCANHWITTTMNLKPLSGSDRAWMWLASDF 1949 

Rattus norvegicus      KERGLGNLKILKNEVNGKLRMLMRREQVLKVCANHWITTTMNLKPLSGSDRAWMWLASDF 1987 

Homo sapiens           KERGLGNLKILKNEVNGKLRMLMRREQVLKVCANHWITTTMNLKPLSGSDRAWMWLASDF 2112 

Bos taurus             KERGLGNLKILKNEVNGKLRMLMRREQVLKVCANHWITTTMHLKPLSGSDRAWMWLASDF 1927 

Gallus gallus          KERGVGNLKILKNEVNGKVRILMRREQVLKVCANHWITTTMNLKQLSGSDKAWMWMASDF 1931 

 

Mus musculus           SDGDAKLEQLAAKFKTPELAEEFKQKFEECQRLLLDIPLQTPHKLVDTGRAAKLIQRAEE 2009 

Rattus norvegicus      SDGDAKLEQLAAKFKTPELAEEFKQKFEECQRLLLDIPLQTPHKLVDTGRAAKLIQRAEE 2047 

Homo sapiens           SDGDAKLEQLAAKFKTPELAEEFKQKFEECQRLLLDIPLQTPHKLVDTGRAAKLIQRAEE 2172 

Bos taurus             SDGDAKLEQLAAKFKTPELAEEFKQKFEECQRLLLDIPLQTPHKLVDTGRAAKLIQRAEE 1987 

Gallus gallus          SDGDAKLEQLAAKFKTPEQAEEFKQKFEECQKLLLDIPLQTPHKLVDTGRTAQLIQKAEE 1991 

 

Mus musculus           MKSGLKDFKTFLTNDQVKVTDEENASSGADAPSASDTTAKQNPDNTGPALEWDNYDLRED 2069 

Rattus norvegicus      MKSGLKDFKTFLTNDQAKVTEEENTSSGADASSASDTTVKQNPDNTGPALEWDNYDLRED 2107 

Homo sapiens           MKSGLKDFKTFLTNDQTKVTEEENKGSGTGAAGASDTTIKPNPENTGPTLEWDNYDLRED 2232 

Bos taurus             MKSGLKDFKTFLTNDQTKVSDEESKDSRAGATTAADVSGAPNTETTGPTLEWDNYDLRED 2047 

Gallus gallus          MKSGLKDLKTFLTDDKTKIAEEENVNS-ACAGSTSDCVAKPHAEGTGPAVEWSNSELREE 2050 

 

Mus musculus           ALDDSVSSSSVHASPLASSPVRKNLFRFGESTTGFNFSFKSALSPSKSPAKLNQSGASVG 2129 

Rattus norvegicus      ALDDSVSSSSVHASPLASSPVRKNLFRFGESTTGFNFSFKSALSPSKSPAKLNQSGTSVG 2167 

Homo sapiens           ALDDSVSSSSVHASPLASSPVRKNLFRFGESTTGFNFSFKSALSPSKSPAKLNQSGTSVG 2292 

Bos taurus             ALDDSVSSSSVHASPLASSPVRKNLFRFGESTTGFNFSFKSALSPSKSPGKLNQSGASVG 2107 

Gallus gallus          VLDDSLSSS-VYASPLASSPVRKNLFRFGESTAGFNFSFKSALSPSKSPAKQNQSGTSVG 2109 

 



Mus musculus           TDEESDVTQEEERDGQYFEPVVPLPDLVEVSSGEENEQVVFSHRAKLYRYDKDVGQWKER 2189 

Rattus norvegicus      TDEESDVTQEEERDGQYFEPVVPLPDLIEVSSGEENEQVVFSHRAKLYRYDKDVGQWKER 2227 

Homo sapiens           TDEESDVTQEEERDGQYFEPVVPLPDLVEVSSGEENEQVVFSHRAKLYRYDKDVGQWKER 2352 

Bos taurus             TDEDSDVTQEEERDGQHFEPVVPLPDLVEVSSGEENEQVVFSHRAKLYRYDKDAGQWKER 2167 

Gallus gallus          TDEDSDLTQEEERDGQYFEPVVPLPDLVEVTSGEENEQVVFSHRAKLYRYDKDTNQWKER 2169 

 

Mus musculus           GIGDIKILQNYDNKQVRIVMRRDQVLKLCANHRITPDMTLQTMKGTERVWVWTACDFADG 2249 

Rattus norvegicus      GIGDIKILQNYDNKQVRIVMRRDQVLKLCANHRITPDMTLQTMKGTERVWVWTACDFADG 2287 

Homo sapiens           GIGDIKILQNYDNKQVRIVMRRDQVLKLCANHRITPDMTLQNMKGTERVWLWTACDFADG 2412 

Bos taurus             GIGDIKILQNYENKQVRIVMRRDQVLKLCANHRITPDMTLQNMKGTERVWVWTACDFADG 2227 

Gallus gallus          GIGDIKILQNYDSKQARIVMRRDQVLKLCANHRITPDMNMQQMKGSDRAWVWTACDFADG 2229 

 

Mus musculus           ERKIEHLAVRFKLQDVADSFKKIFDEAKTAQEKDSLITPHVSHLSTPRESPCGKIAIAVL 2309 

Rattus norvegicus      ERKIEHLAVRFKLQDVADSFKKIFDEAKTAQEKDCLITPHVSHLSTPRESPCGKIAIAVL 2347 

Homo sapiens           ERKVEHLAVRFKLQDVADSFKKIFDEAKTAQEKDSLITPHVSRSSTPRESPCGKIAVAVL 2472 

Bos taurus             ERKIEHLAVRFKLQDVADSFKKIFDEAKVAQETDFLITPHVARSATPRESPCGKMAVAVL 2287 

Gallus gallus          ERKVELLAVRFKLQDVADSFKQTFDEAKQAQEKGTLITPHVSRTNTANTSPCGKNAVAVL 2289 

 

Mus musculus           EETTRERTDLTQGDEVIDTTSEAGETSSTSETTPKAVVSPPKFVFGSESVKSIFSSEKSK 2369 

Rattus norvegicus      EETTRERTDLTQGDEVVDTTSEAGETSSTSETTPKAVVSPPKFVFGSESVKSIFSSEKSK 2407 

Homo sapiens           EETTRERTDVIQGDDVADATSEV-EVSSTSETTPKAVVSPPKFVFGSESVKSIFSSEKSK 2531 

Bos taurus             EETTRERTDLSQGDDAADTTSEVGGVSGTPEPTTKAVVSPPKFVFGSESVKSIFSSEKSK 2347 

Gallus gallus          EETTRERTDLSHGNDASDATVEALEVSSTSETPTKTVVSPPKFVFGSESVKSIFSNEKSK 2349 

 

Mus musculus           PFAFGNSSATGSLFGFSFNAPLKNSNSEMTSRVQSGSEGKVKPDKCELPQNSDIKQSSDG 2429 

Rattus norvegicus      PFAFGNSSATGSLFGFSFNAPLKNSNSEISSIVQSGSEGKVDPDKGELPPNSDIKQSSDG 2467 

Homo sapiens           PFAFGNSSATGSLFGFSFNAPLKSNNSETSSVAQSGSESKVEPKKCELSKNSDIEQSSDS 2591 

Bos taurus             PFAFGNSSTTGSLFGFSFNTPLKNNSSEASSAAQSGSERKVEPGGRQESQNSDLKSASDG 2407 

Gallus gallus          TFTFGNTSATGSLFGFSFNPPRKSADSISSSQKAEQKKTGVTE------PPKSCSAPQDS 2403 

 

Mus musculus           KVKNLSA-FSKENSSTSYTFKTPEKAQEKSKPEDLPSDNDILIVYELTPTPEQKALAEKL 2488 

Rattus norvegicus      KVKNLIA-FSKETSST---FKTPEKAREKNKPEDPPSDTDILIVYELTPTPEQKALAEKL 2523 

Homo sapiens           KVKNLFASFPTEESSINYTFKTPEKAKEKKKPEDSPSDDDVLIVYELTPTAEQKALATKL 2651 

Bos taurus             KVKNTSPAFLKEQFSTSHTFKTPEKVEERKKPEDLPSDDDVLIVYELTPTPEQRALASRL 2467 

Gallus gallus          KASSLAP--AAQDGPSNFSFKILEQAEKTAEPSDNPPSDDVMIVYELTPTPEQRALAGFL 2461 

 

Mus musculus           LLPSTFFCYKNRPGYVSEEEEDDEDYEMAVKKLNGKLYLDDSE--KPLEEN---LADNDK 2543 

Rattus norvegicus      LLPSTFFCYKNRPGYVSEEEEDDEDFEMAVKKLNGKLYVDDSE--KPLEEN---LADNDK 2578 

Homo sapiens           KLPPTFFCYKNRPDYVSEEEEDDEDFETAVKKLNGKLYLDGSEKCRPLEEN---TADNEK 2708 

Bos taurus             QLPPTFFCYKNRPDYISEEEEDDEDFDTAVKKLNGKLYLDDSETCRLSEEN---VTDNEK 2524 

Gallus gallus          KLPSTFFCYKNKPGYVSEED-DDEDYETAVKKLNGRLYPVNEKERRKWQVGSPVKQELER 2520 

 

Mus musculus           ECVIVWEKKPTVEERAKADTLKLPPTFFCGVCSDTDED--NGNGEDFQSELRKVCEAQKS 2601 

Rattus norvegicus      ECVIVWEKKPTVEERAKADTLKLPPTFFCGVCSDTDED--NGNGEDFQSELRKVQEAQKS 2636 

Homo sapiens           ECIIVWEKKPTVEEKAKADTLKLPPTFFCGVCSDTDED--NGNGEDFQSELQKVQEAQKS 2766 

Bos taurus             ECVIVWEKKPTVEEKAKADTLKLPPTFFCGICSDTDED--NGNAEDFQSELQKVQEAQKS 2582 

Gallus gallus          ECVTASETKP-SEEKAEGETPQLPSTSACGVSSNAEDAGPEGSQKEVKSERKKESEVTSS 2579 

 

Mus musculus           QNEKVTDRVGIEHIG---ETEVTNPVGCKSEEPDSDTKHSSSSPVS-GTMDKPVDLSTRK 2657 

Rattus norvegicus      QSEKVTNTVGIEQTG---ETEATNPDGSKSEEPDSDTKHSSSSPVP-GTMDKPVDLSTKK 2692 

Homo sapiens           QTEEITSTTDSVYTG---GTEVMVPSFCKSEEPDSITKSISSPSVSSETMDKPVDLSTRK 2823 

Bos taurus             QDENIASSADGMCTD---DTKVTVPFLCKSEEPEFTTKSVSSPSVSSGTVDKPVDLSTRK 2639 

Gallus gallus          TDLVSTSKEDLHASSSSESTAVFVQSAASSEEADSTETAHVSQNLP-GGDDKPVDLSTKK 2638 

 

Mus musculus           ETDMEFPS-KGENKPVLFGFGSGTGLSFADLASSNSGDFAFGSKDKNFQWANTGAAVFG- 2715 

Rattus norvegicus      ETDMEFPS-QGESKTVLFGFGSGTGLSFADLASSNSGDFAFGPKDKNFQWANTGAAVFG- 2750 

Homo sapiens           EIDTDSTS-QGESKIVSFGFGSSTGLSFADLASSNSGDFAFGSKDKNFQWANTGAAVFGT 2882 

Bos taurus             ENDADSTS-QVESKTVTFGFGSGPGLSFADLASSNSGDFAFGSKDKNFQWANTGAAVFG- 2697 

Gallus gallus          ESDLECSESTQEHKPISFGFGNASGLSFADLASKNSGDFAFGSKDKNFKWANTGAAVFG- 2697 



 

Mus musculus           ----TQTTSKGGEDEDGSDEDVVHNEDIHFEPIVSLPEVEVKSGEEDEEVLFKERAKLYR 2771 

Rattus norvegicus      ----TQSTSKDGDDEDGSDEDVVHNEDIHFEPIVSLPEVEVKSGEEDEEVLFKERAKLYR 2806 

Homo sapiens           QSVGTQSAGKVGEDEDGSDEEVVHNEDIHFEPIVSLPEVEVKSGEEDEEILFKERAKLYR 2942 

Bos taurus             ----AQSTSKVGEDEDGSDEEVVHNEDIHFEPIVSLPEVEVKSGEEDEEILFKERAKLYR 2753 

Gallus gallus          ----VQTASKADEDEGGSDDEVVHSDDIHFEPIVSLPEVEVKSGEEDEEILFKERAKLYR 2753 

 

Mus musculus           WDRDVSQWKERGIGDIKILWHTMKKYYRILMRRDQVFKVCANHVITKAMELKPLNVSNNA 2831 

Rattus norvegicus      WDRDVSQWKERGIGDIKILWHSVKNYYRILMRRDQVFKVCANHVITKAMELKPLNFSNNA 2866 

Homo sapiens           WDRDVSQWKERGVGDIKILWHTMKNYYRILMRRDQVFKVCANHVITKTMELKPLNVSNNA 3002 

Bos taurus             WDREASQWKERGVGDIKILWHTVKNYFRILMRRDQVFKVCANHVITKTMELKPLNVSNNA 2813 

Gallus gallus          WDRDATQWKERGVGELKILFHTQKKYYRILMRRDQVLKVCANHVITKEMNLVPSDTSNNV 2813 

 

Mus musculus           LVWTASDYADGEAKVEQLAVRFKTKEMTESFKKKFEECQQNIIKLQNGHTSLAAELSKDT 2891 

Rattus norvegicus      LVWTASDYADGEAKIEQLAVRFKTKEITECFKKKIEECQQNIMKLQNGQVSLAAELSKET 2926 

Homo sapiens           LVWTASDYADGEAKVEQLAVRFKTKEVADCFKKTFEECQQNLMKLQKGHVSLAAELSKET 3062 

Bos taurus             LVWTASDYADGEAKVEQLAVRFKTKEMADCFKKKFEECQQNLLKPQKGQDSLTAEFSKET 2873 

Gallus gallus          LIWTATDYADGEVKVEQFAVRFKVQELANSFKRRFEECQQSLSELQKGHLSLAAVLSKDT 2873 

 

Mus musculus           NPVVFFDVCADGEPLGRIIMELFSNIVPQTAENFRALCTGEKGFGFKNSIFHRVVPDFIC 2951 

Rattus norvegicus      NPVVFFDVCVDGEPLGRIIMELFSNIVPQTAENFRALCTGEKGFGFKNSIFHRVVPDFIC 2986 

Homo sapiens           NPVVFFDVCADGEPLGRITMELFSNIVPRTAENFRALCTGEKGFGFKNSIFHRVIPDFVC 3122 

Bos taurus             NPVVFFDICADDEPLGRITMELFSNIVPKTAENFRALCTGEKGFGFKSSIFHRVIPDFVC 2933 

Gallus gallus          NPVVYFNVSANDEPLGRITMELFANIVPRTAENFRALCTGEKGFGFKNTTFHRIVSDFIC 2933 

 

Mus musculus           QGGDITKYNGTGGQSIYGDKFDDENFDLKHTGPGLLSMANYGQNTNSSQFFITLKKAEHL 3011 

Rattus norvegicus      QGGDITKYNGTGGQSIYGDKFDDENFDLKHTGPGLLSMANCGQNTNSSQFFITLKKAEHL 3046 

Homo sapiens           QGGDITKHDGTGGQSIYGDKFEDENFDVKHTGPGLLSMANQGQNTNNSQFVITLKKAEHL 3182 

Bos taurus             QGGDITKHDGTGGRSIYGDKFEDENFDVKHTGPGLLSMANRGQDTNNSQFFITLKKAERL 2993 

Gallus gallus          QGGDITNHDGTGGRSIYGEAFEDENFEVKHTGPGLLSMANRGRDTNNSQFFITLKKAEHL 2993 

 

Mus musculus           DFKHVVFGFVKDGMDTVRKIESFGSPKGSVSRRICITECGQL 3053 

Rattus norvegicus      DFKHVVFGFVKDGMDTVRKIESFGSPKGSVSRRICITECGQL 3088 

Homo sapiens           DFKHVVFGFVKDGMDTVKKIESFGSPKGSVCRRITITECGQI 3224 

Bos taurus             DFKHVVFGFVKDGMDTVKKIESFGSPKGSVSRRIIITECGQI 3035 

Gallus gallus          DFKHVVFGFVKDGMDVVKKIESFGSPKGLVNGRVVITDCGQI 3035 

 

 

 

Nup153 

Mus musculus           MASEAGGIGGGGGGGKIRTRRCHQGPVKPYQQGRPQHQGILSRVTESVKNIVPGWLQRYF 60 

Rattus norvegicus      MASGAGGIGGGGGGGKIRTRRCHQGPVKPYQQGRPQHQGILSRVTESVKNIVPGWLQRYF 60 

Homo sapiens           MASGAGGVGGGGGG-KIRTRRCHQGPIKPYQQGRQQHQGILSRVTESVKNIVPGWLQRYF 59 

Bos taurus             MASGAGGRGGGGGGGKIRTRRCHQGPMKPYQQGRPQHQGILSRVTESVKNIVPGWLQRYF 60 

Gallus gallus          -----------------------------MREG----LGIISRMTESVKNIVPGWLQKYF 27 

 

Mus musculus           NKSENACSCSPDADEVPPWPENREDEHAIYADENTNTDDGRITPDPAGSNTEEPSTTSTA 120 

Rattus norvegicus      NKSENACSCSVNADEVPRWPENREDEREIYVDENTNTDDGRTTPEPTGSNTEEPSTTSTA 120 

Homo sapiens           NKNEDVCSCSTDTSEVPRWPENKEDHLVYADEESSNITDGRITPEPAVSNTEEPSTTSTA 119 

Bos taurus             SKNEDVCSCSTDTREVPQWPENREDDHIYSDE-SANIHDGRITPEPTGSNTEEPSTTSTA 119 

Gallus gallus          NKSEDEC---VDTNESTNQEENPVNYHHDYGDEDTIMTDGRVTPEPAGINLEEPSTSRSA 84 

 

Mus musculus           SNYPDVLTRPSLHRSHLNFSVLESPALHCQPSTSSAFPIGSSGFSLVKEIKDSTFQHDDD 180 

Rattus norvegicus      SNYPDVLTRPSLHRSHLNFSVLESPALHCQPSTSSAFPIGSSGFSLVKEIKDSTSQHDDD 180 

Homo sapiens           SNYPDVLTRPSLHRSHLNFSMLESPALHCQPSTSSAFPIGSSGFSLVKEIKDSTSQHDDD 179 

Bos taurus             SNYPDVLTRPSLHRSHLNFSMLDSPALHCQPSTSSAFPIGSSGFSLVKEIKDSTSQHDDD 179 

Gallus gallus          LNFSVVLTRPSLHRSHLNCTVLDSTVPPCQPSTSSTLGIGNPGLSLVKEIKDSTSQHDDD 144 

 



Mus musculus           NISTTSGFSSRASEKDIAVSKNTSLPPLWSPEAERSHSLSQHTAISSKKPAFNLSAFGTL 240 

Rattus norvegicus      NISTTSGFSSRASEKDIAVSKNTSLPPLWSPEAERSHSLSQHTAISSKKPAFNLSAFGTL 240 

Homo sapiens           NISTTSGFSSRASDKDITVSKNTSLPPLWSPEAERSHSLSQHTATSSKKPAFNLSAFGTL 239 

Bos taurus             NISTTSGFSSRASDKDIAVSKNTSVPPLWSPEAERSHSFSQHTATSSKKPAFNLSAFGAL 239 

Gallus gallus          NISTTSGFSSRASDKDIAVSKNNSAPLLWSTEAERSHSLSQHSASSSKKPAFNLSAFGAL 204 

 

Mus musculus           STSLGNSSILKTSQLGDSPFYPGKTTYGGAAAAVRQNKVRSTPYQAPVRRQMKAKQLNAQ 300 

Rattus norvegicus      STSLGNSSILKTSQLGDSPFYPGKTTYGGAAAAVRQNKVRSTPYQAPVRRQMKAKQLNAQ 300 

Homo sapiens           SPSLGNSSILKTSQLGDSPFYPGKTTYGGAAAAVRQSKLRNTPYQAPVRRQMKAKQLSAQ 299 

Bos taurus             SPSLGNSSIFKTSQLGDSPFYPGKTTYGGAAAAVRQSKLRNTPYQAPVRRQMKAKQPSAQ 299 

Gallus gallus          SPSLGNTSVFKTSQLGDSPFYPGKTTYGGAAAAARQTKVRIAPYQTPVRRQMKAKQANVQ 264 

 

Mus musculus           SYGVTSSTARRILQSLEKMSSPLADAKRIPSAVSSPLNSPLDRSGIDNT-VFQAKKEKVD 359 

Rattus norvegicus      SYGVTSSTARRILQSLEKMSSPLADAKRIPSAVSSPLNSPLDRSGIDST-VFQAKKEKVD 359 

Homo sapiens           SYGVTSSTARRILQSLEKMSSPLADAKRIPSIVSSPLNSPLDRSGIDIT-DFQAKREKVD 358 

Bos taurus             AYGVTSSTARRILQSLEKMSSPLADAKRIPSVFSSPLNSPLDRSGMDTTTDFQAKREKVD 359 

Gallus gallus          SYGVTSSTARRILQSLEKMSSPLADAKRIPSSVTSPLSSPVDRSVLGIT-GFHSTRKQME 323 

 

Mus musculus           SQYPPVQRLMTPKPVSIATNRTVYFKPSLTPSGDLRKTNQRIDKKNSTVDEKSIS-RQNR 418 

Rattus norvegicus      SQYPPVQRLMTPKPVSIATNRTVYFKPSLTPSGDLRKTNQRIDKKNSTVDEKNIS-RQNR 418 

Homo sapiens           SQYPPVQRLMTPKPVSIATNRSVYFKPSLTPSGEFRKTNQRIDNKCSTGYEKNMTPGQNR 418 

Bos taurus             SQYPPVQRLMIPKPVSIAANRTVYFKPSLTPSGELRKTNQRIDKKYSTDYEKNTTPGQNR 419 

Gallus gallus          SQHPPVQKLVTPKAISLSGSRTQYFKPSLTPSADSSKIHQRVDTKHKEMKEKSLPEEQRV 383 

 

Mus musculus           EQ-ESGFSYPNFSIPAANGLSSGVGGGGGKMRRER-THFVAPKPPENEEVEAPLLPQISL 476 

Rattus norvegicus      EQ-ESGFSYPNFSIPAANGLSSGVGGGGGKMRRERTTHFVASKPSEEEEVEVPLLPQISL 477 

Homo sapiens           EQRESGFSYPNFSLPAANGLSSGVGGGGGKMRRER-TRFVASKPLEEEEMEVPVLPKISL 477 

Bos taurus             EQQESGFSYPNFSMSAANGLSPGVGGGGGKMRRER-TRVVASKPQEKEEVEVPVLPKISL 478 

Gallus gallus          EPSESNLTYPKFSTPASNGLSSGVSGGG-KMRRERGVHYVS-KSGQEQEVEEPVLPKISL 441 

 

Mus musculus           PISSSSLPTFSFSSP-VTSASPSPVSSSQPLPNKVQMTSLGSTGSPVFTFSSPIVKSTQA 535 

Rattus norvegicus      PISSSSLPTFNFSSPAISAASSSSVSPSQPLSNKVQMTSLGSTGNPVFTFSSPIVKSTQA 537 

Homo sapiens           PITSSSLPTFNFSSPEITTSSPSPINSSQALTNKVQMTSPSSTGSPMFKFSSPIVKSTEA 537 

Bos taurus             PITSSSLPTFNFSSSVITTSSPSPISPSQSLTNKVQVTSPNSTGSPLFRFSSPIVKSTES 538 

Gallus gallus          PISTASLAPFNFSFLTSSTVSSPPSTVSTSVMNKVQPTS--NVGSPVFRFSSPIVKSTEA 499 

 

Mus musculus           AVLPPASIGFTFSVPLAKT-EFSGSNSSSETVLSS--SAQDITAVNSSSYKKR-SAPCED 591 

Rattus norvegicus      DVLPPASIGFTFSVPLAKT-ELSGPNSSSETVLSSSVTAQDNTVVNSSSSKKR-SAPCED 595 

Homo sapiens           NVLPPSSIGFTFSVPVAKTAELSGSSSTLEPIISS--SAHHVTTVNSTNCKKTPPEDCEG 595 

Bos taurus             DVLPPSSIGFTFSVPVAKTAELSGPSSVSEPITSS--SAQDTTAVNSTSCKKKQDEDCES 596 

Gallus gallus          EVLPPLSIGFTFSVPVVKSAERSGSSDTPVTSLLT----RDTTTVNSISNKKEEKEEYDG 555 

 

Mus musculus           PFTPAKILREGSVLDILKTPGFASPKVDSPALQPTTTSSIVYTRPAISTFSSSGIEYGES 651 

Rattus norvegicus      PFTPAKILREGSVLDILKTPGFMSPKVDSPALQPTTTSSIVYTRPAISTFSSSGVEFGES 655 

Homo sapiens           PFRPAEILKEGSVLDILKSPGFASPKIDSVAAQPTATSPVVYTRPAISSFSSSGIGFGES 655 

Bos taurus             PFRVAKTLKEGSVLDILKSPGFASSKADSLAAQPGTTSPVVHTRPAISSFSSSGTGFGEG 656 

Gallus gallus          PFKPAKVLKEGSVLDILRSPGFTSVKTHSSASAQPITSTAVYTRPAISSFSAG---KETP 612 

 

Mus musculus           LKAGSSWQCDTC--LLQNKVTDNKCIACQAAKLPLKETAKQTGTGTPSKSDKP-ASTSGT 708 

Rattus norvegicus      LKAGSSWQCDTC--LLQNKVTDNKCIACQAAKLPLKETAKQTGIGTPSKSDKP-ASTSGT 712 

Homo sapiens           LKAGSSWQCDTC--LLQNKVTDNKCIACQAAKLSPRDTAKQTGIETPNKSGKTTLSASGT 713 

Bos taurus             LKAGSSWQCDTC--LLQNKVTDNKCVACQATKLLPKDSAKQTAAGTPSKSGKVTLSTPGT 714 

Gallus gallus          KQASSYWQSDPCDPCSQNKAADSKCVTCQAAKVSTAESTKQTTSSSPSGSTKAAAPPVGM 672 

 

Mus musculus           G-FGDKFKPAIGTWDCDTCLVQNKPEAVKCVACETPKPGTGVKRALTLTVASESPVT--- 764 

Rattus norvegicus      G-FGDKFKPAIGTWDCDTCLVQNKPEAVKCVACETPKPGTGVKRALPLTVASESPVT--- 768 

Homo sapiens           G-FGDKFKPVIGTWDCDTCLVQNKPEAIKCVACETPKPGTCVKRALTLTVVSESAETMTA 772 

Bos taurus             AGFGDKFKPAVGTWDCDTCLVQNKPEAIKCVACETPKPGTGVKRVLTLPVASESAVTVAA 774 

Gallus gallus          LGFGDKFKAAPGTWDCDTCLVQNKPEATKCVACETPKPGMGVMPTLALPVTTESSVTVT- 731 



 

Mus musculus           ASSSTTVTTGTLGFGDKFKRPVGSWECPVCCVCNKAEDNRCVSCTSEKPG-LVSASSSSP 823 

Rattus norvegicus      ASSSTTVTTGTLGFGDKFKRPVGSWECPVCCVSNKAEDSRCVSCTSEKPG-LVSASSSNP 827 

Homo sapiens           SSSSCTVTTGTLGFGDKFKRPIGSWECSVCCVSNNAEDNKCVSCMSEKPGSSVPASSSST 832 

Bos taurus             SSSSCTVTTGALGFADKFKRPVGSWECPVCCVSNNAEDNKCVSCMSEKPGSSVPVSSSSM 834 

Gallus gallus          SSSSSTDTTVTLGFGDKFKKPKGSWDCATCFVSNKAEDSKCVACQSEKPGSSVPVTSSSA 791 

 

Mus musculus           AP-VSLSSGGCLGLDKFKKPEGSWDCEVCLVQNKADSAKCIACESAKPGTKSEFKGFGTS 882 

Rattus norvegicus      VP-VSLPSGGCLGLDKFKKPEGSWDCEVCLVQNKADSTKCIACESAKPGTKSEFKGFGTS 886 

Homo sapiens           VP-VSLPSGGSLGLEKFKKPEGSWDCELCLVQNKADSTKCLACESAKPGTKSGFKGFDTS 891 

Bos taurus             APSISLSSGGCLGLDKFKKPEGSWNCEVCLVQNKADSTKCIACETVKSHTKPEFTGFGTS 894 

Gallus gallus          SA-FAAPSGDLLDLDKFKKPEGSWDCEVCLVQNKAEATKCVACESAKPGTKAEFKGFDAS 850 

 

Mus musculus           SSLNP--APSAFKFGIPSSSSGLSQTLTSTGNFKFGDQGGFKLGTSSDSGSTNTMNTNFK 940 

Rattus norvegicus      SSLNP--APSAFKFGIPSSSSGLSQTFTSTGNFKFGDQGGFKLGTSSDSGSTNTMNTNFK 944 

Homo sapiens           SSSSNSAASSSFKFGVSSSSSGPSQTLTSTGNFKFGDQGGFKIGVSSDSGSINPMSEGFK 951 

Bos taurus             SSSSN-TATSSFKFGIPSPSSGPSQTLANTGNFKFGDQGGFKIGVSSDLGSANPLSEGFK 953 

Gallus gallus          AVSTN-AALPSFTFGVQSSSSD-SQTSSVTGSFKFGEQGGFKFGIASESASSNTAPGGFK 908 

 

Mus musculus           FSKPTGDFKFGVLS-DSKPEEVKNDNKND-NFQFGSSSGLTNPASSAPFQFGVSTLGQQE 998 

Rattus norvegicus      FPKPTGDFKFGVLP-DSKPEEIKNDSKND-NFQFGPSSGLSNPASSAPFQFGVSTLGQQE 1002 

Homo sapiens           FSKPIGDFKFGVSS-ESKPEEVKKDSKND-NFKFGLSSGLSNPVSLTPFQFGVSNLGQEE 1009 

Bos taurus             FSKPIGDFKFGVSS-DSKPEEVKKDSKNDSNFKFGLSSGLSNPAPLAPFQFGVSSLGQQE 1012 

Gallus gallus          FPSSSGNFKFGVSSSDSKPEESKKEDKSN-NFTFGLPS-TSSPAPLT-FQFGTASLGQQE 965 

 

Mus musculus           KKEELPKSSPAGFSFGAGVNNPPN-AAIDTTATSENKS---GFNFGTLDTKSVSVTPFTY 1054 

Rattus norvegicus      KKEELPQSSSAGFSFGAGVANPSS-AAIDTTVTSENKS---GFNFGTIDTKSVSVTPFTY 1058 

Homo sapiens           KKEELPKSSSAGFSFGTGVINSTP-APANTIVTSENKS---SFNLGTIETKSASVAPFTC 1065 

Bos taurus             KKEELPKSSSTGFSFGSGVINPPPTAAADTAVTSESKS---GFSFGTTDTKSVSVAPFTC 1069 

Gallus gallus          KKEQQPVLG--GFSFGS---------SSTSVTTSENKTGVAGFTFGTVAENEVASASFAF 1014 

 

Mus musculus           KTTEAKKEDAPATKGGFTFGKVGSSSLPSSSMFVLGRTEEKQQEPVTSTSLVFGKKADSE 1114 

Rattus norvegicus      KTTEAKKEDASATKGGFTFGKVDSAALSSPSMFVLGRTEEKQQEPVTSTSLVFGKKADNE 1118 

Homo sapiens           KTSEAKKEEMPATKGGFSFGNVEPASLPSASVFVLGRTEEKQQEPVTSTSLVFGKKADNE 1125 

Bos taurus             QTSEAKKEETPATKGGFAFGSVDPTPLPSASLFVLGRTEEKQQEPVTSTSLVFGKKADNE 1129 

Gallus gallus          KKSDEKKDETPSTKGGFSFGNVES---APASQFVLGRTEEKQDSVSSAAPLLFGKKADNE 1071 

 

Mus musculus           EPKCQPVFSFGNSEQTKDESS-KPTFSFSVAKPSGKESEQLAKATFAFGNQTNTTTDQGA 1173 

Rattus norvegicus      EPKCQPVFSFGNSEQTKDESSSKPTFSFSVAKPSVKESDQLAKATFAFGNQTNTTTDQGA 1178 

Homo sapiens           EPKCQPVFSFGNSEQTKDENSSKSTFSFSMTKPSEKESEQPAKATFAFGAQTSTTADQGA 1185 

Bos taurus             EPKCPPVFSFGNSEQTKDEGSSKSTFSFSVVKPSEKESEQPAKPAFAFGAQTSTAADQGV 1189 

Gallus gallus          ESKAQPVFSVGQSEHTKEESTAKPMFNFSFVKPSEKENEQ-AKPTFSFGAQASTSADQGA 1130 

 

Mus musculus           AKPVFSFLNSSSSSSSAPATSS-SGGIFGSSTSSSNPP--VAAFVFGQASNPVSSSAFGN 1230 

Rattus norvegicus      AKPAFSFLNSSSSSSSTPATSS-SASIFGSSTSSSSPP--VAAFVFGQASNPVSSSAFGN 1235 

Homo sapiens           AKPVFSFLNNSSSSSSTPATSA-GGGIFGSSTSSSNPP--VATFVFGQSSNPVSSSAFGN 1242 

Bos taurus             AKPVFNFLNSSSSNSSAPATSV-GGGIFGSCTSSSSAP--VAAFVFGQASNPVSSSAFGN 1246 

Gallus gallus          AKPSFSFLSSSSSSAAIPATSANSSSVFGSITSSSNPAPVPTPFVFGQASNTVSSTAFGN 1190 

 

Mus musculus           AAESSTSQSLLFPQESEPATTSS-TAPAASPFVFGTGASSNS-VSSGFTFGATTTSSSSG 1288 

Rattus norvegicus      SAESSTSQPLLFPQDGKPATTSS-TASAAPPFVFGTGASSNSTVSSGFTFGATTTSSSSG 1294 

Homo sapiens           TAESSTSQSLLFSQDSKLATTSS-TGTAVTPFVFGPGASSNNTTTSGFGFGATTTSSSAG 1301 

Bos taurus             AAESSTSQSLLFSQESKPATTSS-TGTAVTPFVFGTGASSNNTATSGFNFGATTTSSSAG 1305 

Gallus gallus          SAESTASQSFGFSQESKPATTSSTTGAAVAPFVFGSGASSSSAASSGFTFGATATSSSTG 1250 

 

Mus musculus           SS--FVFGTGHSAPSASPAFGANQTPTFGQSQGASQPNPPSFGSISSSTALFSAGSQPVP 1346 

Rattus norvegicus      SF--FVFGTGHSAPSASPAFGANQTPTFGQSQGASQPNPPSFGSISSSTALFSAGSQPVP 1352 

Homo sapiens           SS--FVFGTGPSAPSASPAFGANQTPTFGQSQGASQPNPPGFGSISSSTALFPTGSQPAP 1359 

Bos taurus             SS--FVFGTGASAPSASPAFGANQTPTFGQSQGASQPNPPGFGSISSSGALFSAGSQPAP 1363 



Gallus gallus          SSSSFVFGSGSSAPAAGPAFGAGQLPAFGQSQGSSQPNAPSFGSLS--TTLFSAGSQPAP 1308 

 

Mus musculus           PPIFGTVSSSSQPPVFGQQPSQ-SAFGSGTA-NASSVFQFGSST-TNFNFTNNNPSGVFT 1403 

Rattus norvegicus      PPTFGTVSSSSQPPVFGQQPSQ-SAFGSGTA-NASSVFQFGSST-TNFNFTNNNPSGVFT 1409 

Homo sapiens           P-TFGTVSSSSQPPVFGQQPSQ-SAFGSGTTPNSSSAFQFGSST-TNFNFTNNSPSGVFT 1416 

Bos taurus             P-TFGTVSSSGQPPVFGQQPGQ-SAFGSGTAPNPSSVFQFGSSTATNFNFTNSSPSGVFT 1421 

Gallus gallus          P-AFGSVTSSTQPPVFGQQSSQQPGFGSGTS---SPVFQFGSST-SNFNFTSN--PEVFT 1361 

 

Mus musculus           FGASPSTPAASAQPSGSGVFSFSQSPASFTVGSNGKNMFSSSGTSVSGRKIKTAVRRKK 1462 

Rattus norvegicus      FGASPSTPAAAAQPSGSGGFSFSQSPASFTVGSNGKNMFSSSGTSVSGRKIKTAVRRKK 1468 

Homo sapiens           FGANSSTPAASAQPSGSGGFPFNQSPAAFTVGSNGKNVFSSSGTSFSGRKIKTAVRRRK 1475 

Bos taurus             FGASPSTPAASSQPSGSGGFQFSQSSAAFTVGSNGKNMFSSSGPSVSGRKIKTAVRRKK 1480 

Gallus gallus          FGANPPAPAASVQPSGSSGFSFSQ-PPAFTVGTNGKNIFSASGSSVSVRKIKTAVRRRK 1419 

 

 

 

Nup62 

Mus musculus           MSGFNFGGTGAPAGGFTFGTAKTAT-TTPATGFSFSASGTGTGGFNFGTPSQPAATTPST 59 

Rattus norvegicus      MSGFNFGGTGAPAGGFTFGTAKTAT-TTPATGFSFSASGTGTGGFNFGTPSQPAATTPST 59 

Homo sapiens           MSGFNFGGTGAPTGGFTFGTAKTAT-TTPATGFSFSTS--GTGGFNFGAPFQPATSTPST 57 

Bos taurus             MSGFNFGGTGASTGGFTFGNTKTAT-TTPATGFSFSAS--STGGFSFGTPSQSAASTPAT 57 

Gallus gallus          MSQFNFS-SAPAGGGFSFSTPKTAASTTAATGFSFTPAP--SSGFTFGGAAPTPASSQPV 57 

 

Mus musculus           SLFSLTTQTPTTQTPGFNFG-----TTPASGGTGFSLGISTPKLSLSNAAATPATANTGS 114 

Rattus norvegicus      SLFSLATQTSTTQTPGFNFG-----TTPASGGTGFSLGISTPKLSLSSTAATPATANTGS 114 

Homo sapiens           GLFSLATQTPATQTTGFTFGT----ATLASGGTGFSLGIGASKLNLSNTAATPAMANPSG 113 

Bos taurus             SLFSLSTQTPATQTPAFSFGT----TTPASGATGFSLGSNTPKLSLGSTAPAPAQP--AG 111 

Gallus gallus          TPFSFSTPASSALPTAFSFGTPATATTAAPAASVFPLGGNAPKLNFGGTSTTQATGITGG 117 

 

Mus musculus           FGLGSSTLTNAISSGSTSNQGTAPTGFVFGSSTTS-APSTGST-----GFSFTSGSASQP 168 

Rattus norvegicus      FGLGSSTLTNAISGASTSSQGTAPTGFVFGSSTTS-APSTGTT-----GFSFTSGSASQP 168 

Homo sapiens           FGLGSSNLTNAISSTVTSSQGTAPTGFVFGPSTTSVAPATTSG-----GFSFTGGSTAQP 168 

Bos taurus             FGLGGSTLSSAVSSASTSAQGAAPGGFVFGSATASAAPPTTSTS---GGFSFTGGSTSQT 168 

Gallus gallus          FGFGTSAPTSVPSS-----QAAAPSGFMFGTAATTTTTTTAAQPGTTGGFTFSSGTTTQA 172 

 

Mus musculus           GASGFSLGSVGSSAQPTALSGSPF--TPATLVTTTAG---ATQPAAA------------- 210 

Rattus norvegicus      GASGFNIGSVGSLAQPTALSGSPF--TPATLATTTAG---ATQPAAA------------- 210 

Homo sapiens           --SGFNIGSAGNSAQPTAPATLPF--TPATPAATTAG---ATQPAAP------------- 208 

Bos taurus             GTSGFNIGSLGGPAQPPALGGLPF--TAAAPAATGAG---AAQPAAP------------- 210 

Gallus gallus          GTTGFNIGATSTAAPQAVPTGLTFGAAPAAAATTTASLGSTTQPAATPFSLGGQSSAATG 232 

 

Mus musculus           APTAATTS----------------------------------AGSTLFASIAA--APASS 234 

Rattus norvegicus      TPTAATTS----------------------------------AGSTLFASIAA--APASS 234 

Homo sapiens           TPTATITS----------------------------------TGPSLFASIAT--APTSS 232 

Bos taurus             TPAATTTS----------------------------------AGPSLFTSLAT--APTSS 234 

Gallus gallus          APTATLTASTSQGPTLSFGSKLGVTTTASTTTAASTAPLLGSTGPVLFASIASSSAPASS 292 

 

Mus musculus           SATGLSLPAPVTTAATPSAGTLGFSLKAPGAAPGASTTSTTTTTTTTTTTAAAAAASTTT 294 

Rattus norvegicus      STTVLSLSAPATTAATPTAGTLGFSLKAPGAAPGASTTSTTTTTTTTTTTASTSSS-TTT 293 

Homo sapiens           ATTGLSLCTPVTTAGAPTAGTQGFSLKAPGAASGTSTTTSTAATATATTTS-----SSST 287 

Bos taurus             AATGLSLGTPATTTGTAGAGTVGFNLKAPGVAS-TTSTATTTTTTTAATTS--------T 285 

Gallus gallus          TSTGLSLGAPST--GTTGLGTSGFGLKPPGTTAAATSTATSTSASS-------------- 336 

 

Mus musculus           TGFALSLKPLVSAGPSS---VAATALPASSTAAGTATGPAMTYAQLESLINKWSLELEDQ 351 

Rattus norvegicus      TGFALSLKPLVPAGPSS---VAATALPASSTAVGTTTGPAMTYAQLESLINKWSLELEDQ 350 

Homo sapiens           TGFALNLKPLAPAGIPSNTAAAVTAPPGPGAAAGAAASSAMTYAQLESLINKWSLELEDQ 347 

Bos taurus             TGFSLNIKPLTPAGIPSNTAASGSAPSGASAAAGGSGSAALTYAQLESLINKWSLELEDQ 345 

Gallus gallus          --FALNLKPLTTTGTIG-----AVTSTAAITTTTPSAPPVMTYAQLESLINKWSLELEDQ 389 



 

Mus musculus           ERHFLQQATQVNAWDRTLIENGEKITSLHREVEKVKLDQKRLDQELDFILSQQKELEDLL 411 

Rattus norvegicus      ERHFLQQATQVNAWDRTLIENGEKITSLHREVEKVKLDQKRLDQELDFILSQQKELEDLL 410 

Homo sapiens           ERHFLQQATQVNAWDRTLIENGEKITSLHREVEKVKLDQKRLDQELDFILSQQKELEDLL 407 

Bos taurus             ERHFLQQATQVNAWDRTLIENGERITSLHREVEKVKLDQKRLDQELDFILSQQKELEDLL 405 

Gallus gallus          EKHFLHQATQVNAWDRTLIENGEKITSLHREVEKVKLDQKRLDQELDFILSQQKELEDLL 449 

 

Mus musculus           SPLEESVKEQSGTIYLQHADEEREKTYKLAENIDAQLKRMAQDLKDIIEHLNMAGGPADT 471 

Rattus norvegicus      SPLEESVKEQSGTIYLQHADEEREKTYKLAENIDAQLKRMAQDLKDIIEHLNMAGGPADT 470 

Homo sapiens           SPLEELVKEQSGTIYLQHADEEREKTYKLAENIDAQLKRMAQDLKDIIEHLNTSGAPADT 467 

Bos taurus             SPLEESVKEQSGTVHLQHADEEREKTYKLAENIDAQLKRMAQDLKDIIEHLNTSGGPADT 465 

Gallus gallus          TPLEESVKEQSGTIYLQHADEERERTYKLAENIDAQLKRMAQDLKDIIEHLNTSGRPADT 509 

 

Mus musculus           SDPLQQICKILNAHMDSLQWVDQSSALLQRRVEEASRVCEGRRKEQERSLRIAFD 526 

Rattus norvegicus      SDPLQQICKILNAHMDSLQWVDQSSALLQRRVEEASRVCESRRKEQERSLRIAFD 525 

Homo sapiens           SDPLQQICKILNAHMDSLQWIDQNSALLQRKVEEVTKVCEGRRKEQERSFRITFD 522 

Bos taurus             SDPLQQICKILNAHMDSLQWIDQNSALLQRKVEEVTKVCEGRRKEQERSFRITFD 520 

Gallus gallus          SDPLQQICKILNAHMDSLQWIDQNSALLQRKVEEVTKVCESRRKEQERSFRITFD 564 

 

 

 

Nup155 

Mus musculus           MP-SVLGSMMVASTSAAASLQEALENAGRLIDRQLQEDRMYPDLSELLMVSAPNSPTVSG 59 

Rattus norvegicus      MP-SMLGSMMVASTSAPS-LQEALENAGRLIDRQLQEDRMYPDLSELLMVSAPNSPTVSG 58 

Homo sapiens           MPSSLLGAAMPASTSAAA-LQEALENAGRLIDRQLQEDRMYPDLSELLMVSAPNNPTVSG 59 

Bos taurus             MPSSLLGSAMPASTSAAA-LQEALENAGRLIDRQLQEDRMYPDLSELLMVSAPNNPTVSG 59 

Gallus gallus          MP-----AAMSPTVPAGH---EALEIAGRIIDRQIQDDRCYPDLSELLAVPAPGSPTVSG 52 

 

Mus musculus           MSDMDYPLQGPGLLSVPSLPEISTIRRVPLPPELVEQFGHMQCNCMMGVFPPISRAWLTI 119 

Rattus norvegicus      MSDMDYPLQGPGLLSVPSLPEISTIRRVPLRLSWLNSLDTCSVTAMMGVFPPISRAWLTI 118 

Homo sapiens           MSDMDYPLQGPGLLSVPNLPEISSIRRVPLPPELVEQFGHMQCNCMMGVFPPISRAWLTI 119 

Bos taurus             MSDMDYPLQGPGLLSVPNLPDISSIRRVPLPPELVEQFGHMQCNCMMGVFPPISRAWLTI 119 

Gallus gallus          MTDMDYPLQGPGLLSIPNLPEISSVRRVPLPPELVEQFGHMQCNCMMGVFPEISRAWLTI 112 

 

Mus musculus           DSDIFMWNYEDGGDLAYFDGLSETILAVGLVKPKAGIFQPHVRHLLVLATPVDIVILGLS 179 

Rattus norvegicus      DSDIFMWNYEDGGDLAYFDGLSETILAVGLVKPKAGIFQPHVRHLLVLATPVDIVILGLS 178 

Homo sapiens           DSDIFMWNYEDGGDLAYFDGLSETILAVGLVKPKAGIFQPHVRHLLVLATPVDIVILGLS 179 

Bos taurus             DSDIFMWNYEDGGDLAYFDGLSETILAVGLVKPKPGIFQPHVRHLLVLATPVDIVILGLS 179 

Gallus gallus          DSDIFMWNYEDGGDLAYFDGLSETILAVGLVKPKGGIFQPHVRHLLVLATPVDIVILGLS 172 

 

Mus musculus           YANVQTGSGILNDSMCGGMQLLPDPLYSLPTDNTYLLTITSTDNGRIFLAGKDGCLYEVA 239 

Rattus norvegicus      YANVQTGSGILNDSVCGGLQLLPDPLYSLPTDNTYLLTITSTDNGRIFLAGKDGCLYEVA 238 

Homo sapiens           YANLQTGSGVLNDSLSGGMQLLPDPLYSLPTDNTYLLTITSTDNGRIFLAGKDGCLYEVA 239 

Bos taurus             YTNLQTGSGVLNDSMCGGMQLLPDPLYSLPTDNTYLLTITSTDNGRIFLAGKDGCLYEVA 239 

Gallus gallus          CANTQAGTGPLNDSLSGGMQLLPDPLYSLPTDNTYISAITSTDNGRIFLAGKDGCLYEVA 232 

 

Mus musculus           YQAEAGWFSQRCRKINHSKSSLSFLVPSLLQFTFSEDDPIVQIEIDNSRNILYTRSEKGV 299 

Rattus norvegicus      YQAEAGWFSQRCRKINHSKSSLSFLVPSLLQFTFSEDDPIVQIEIDNSRNILYTRSEKGV 298 

Homo sapiens           YQAEAGWFSQRCRKINHSKSSLSFLVPSLLQFTFSEDDPILQIAIDNSRNILYTRSEKGV 299 

Bos taurus             YQAEAGWFSQRCRKINHSKSPLSFLVPSLLQFTFSEDDPIVQIAVDNSRNILYTRSEKGV 299 

Gallus gallus          YQAEAGWFSQRCRKINHSKSALSFLIPSLLQFTFSEDDPVVQIAIDNSRNILYTRSEKGV 292 

 

Mus musculus           IQVYDLGHDGQGMSRVASVSQNAIVSAAGNIARTIDRSVFKPIVQIAVIESSESLDCQLL 359 

Rattus norvegicus      IQVYDLGHDGQGMSRVASVSQNAIVCAAGNIARTIDRSVFKPIVQIAVIENSESLDCQLL 358 

Homo sapiens           IQVYDLGQDGQGMSRVASVSQNAIVSAAGNIARTIDRSVFKPIVQIAVIENSESLDCQLL 359 

Bos taurus             IQVYDLGHDGQGMNRVASVSQNSIVSAAGNIARTIDRSVFKPIVQIAVIENSESLDCQLL 359 

Gallus gallus          LQVYDLGQDGQGMARVTSLSQNAIVSAAGSIARTIDRSVFKPIVQIAVIENSESIDCQLL 352 

 



Mus musculus           AVTHAGVRLYFSTCPFRQPLARPNTLTLVHVRLPPGFSASSTVEKPSKVHKALYSKGILL 419 

Rattus norvegicus      AVTHAGVRLYFSTCPFRQPLARPNTLTLVHVRLPPGFSASSTVEKPSKVHKALYSKGILL 418 

Homo sapiens           AVTHAGVRLYFSTCPFRQPLARPNTLTLVHVRLPPGFSASSTVEKPSKVHRALYSKGILL 419 

Bos taurus             AVTHAGVRLYFSTCPFRQPLARPNTLTLVHVRLPPGFSASSTVEKPSKVHKALYSKGILL 419 

Gallus gallus          AVTHAGVRLYFSTSQFKHPAARPSMLTLVHVRLPPGFSASSNVEKPSKVHRALYCKGVLL 412 

 

Mus musculus           MTASENEDNDILWCVNHDTFPFQKPMMETQMTTRVDGHSWALSAIDELKVDKIITPLNKD 479 

Rattus norvegicus      MTASENEDNDILWCVNHDTFPFQKPMMETQMTTRVDGHSWALSAIDELKVDKIITPLNKD 478 

Homo sapiens           MAASENEDNDILWCVNHDTFPFQKPMMETQMTAGVDGHSWALSAIDELKVDKIITPLNKD 479 

Bos taurus             MAASENEDNDILWCVNHDTFPFQKPMMETQMTTRVDGHSWALSAIDELKVDKIITPLNKD 479 

Gallus gallus          MAASENEDNDILWCINHDSFPFQKPMMETQMTTRVDGHSWALSAIDEFKVQKIVTPLNKD 472 

 

Mus musculus           HIPITDSPVVVQQHMLPPKKFVLLSAQGSLMFHKLRPVDQLRHLLVSNVGGDGEEIERFF 539 

Rattus norvegicus      HIPITDSPVVVQQHMLPPKKFVLLSAQGSLMFHKLRPVDQLRHLLVSNVGGDGEEIERFF 538 

Homo sapiens           HIPITDSPVVVQQHMLPPKKFVLLSAQGSLMFHKLRPVDQLRHLLVSNVGGDGEEIERFF 539 

Bos taurus             HIPITDSPVVVQQHMLPPKKFVLLSAQGSLMFHKLRPVDQLRHLLVSNVGGDGEEIERFF 539 

Gallus gallus          VIPITDSPIVVQQHMLPPKRFVLLSAQGSFMFHKLRPVDQLRHLLVSNTGGDGEEIERFF 532 

 

Mus musculus           KLHQEDQACATCLILACSTAACDREVSAWATRAFFRYGGEAQMRFPATLPTPSNVGPILG 599 

Rattus norvegicus      KLHQEDQACATCLILACSTAACDREVSAWATRAFFRYGGEAQMRFPATLPTPSNVGPILG 598 

Homo sapiens           KLHQEDQACATCLILACSTAACDREVSAWATRAFFRYGGEAQMRFPTTLPPPSNVGPILG 599 

Bos taurus             KLHQEDQACATCLILACSTAACDREVSAWATRAFFRYGGEAQMRFPTTLPTPSNVGPILG 599 

Gallus gallus          KLHQEDQACATCLILACSNAACDTEVSAWATRAFFRYGGEAQMRFPSALPPPSNVGPILG 592 

 

Mus musculus           SPMYSSSPVPSGSPYPNPSSLGTPSHGAQPPTMSTPMCAVGSPAMQAAS--MSGLTGPEI 657 

Rattus norvegicus      SPMYSSSPVPTGSPYPNPSSLGTPSHGAQPPTMSTPMSAVGNPAMQAAS--LSGLTGPEI 656 

Homo sapiens           SPVYSSSPVPSGSPYPNPSFLGTPSHGIQPPAMSTPVCALGNPATQATN--MSCVTGPEI 657 

Bos taurus             SPVYSSSPVPSGTLYPNPSFLGTPSQGVHPPAVSTPVCALGSPATQATS--MSCMAGPEI 657 

Gallus gallus          SPIPPVSPLTVDSPYPSPSLLTGPGPGLQSTTVSTPIFPPGNSVSHPGTSISSGIMGPEI 652 

 

Mus musculus           VYSGKHNGICIYFSRIMGNIWDASLVVERVFKSSNREITAIESSVPVQLLESVLQELKGL 717 

Rattus norvegicus      VYSGKHNGICIYFSRIMGNIWDASLVVERVFKSSNREITAIESSVPIQLLESVLQELKGL 716 

Homo sapiens           VYSGKHNGICIYFSRIMGNIWDASLVVERIFKSGNREITAIESSVPCQLLESVLQELKGL 717 

Bos taurus             VYSGKHNGICIYFSRIMGNIWDASLVVERVFKSGNREITAIESSVPSQLLESVLLELKGL 717 

Gallus gallus          VFSGRHNGICIYFARIIGNIWDGSIVVEKIFKSGNREVVAIESSVPSHVLECVLQELKGL 712 

 

Mus musculus           QEFLDRNSQFS-GGPLGNPNTTARVQQRLVGFMRPENGNTQQMQQELQRKFQ-EAQLSEK 775 

Rattus norvegicus      QEFLDRNSQFS-GGPLGNPNTTAKVQQRLLGVMRPENGNTQQMQQELQRKFH-EAQLSEK 774 

Homo sapiens           QEFLDRNSQFA-GGPLGNPNTTAKVQQRLIGFMRPENGNPQQMQQELQRKFH-EAQLSEK 775 

Bos taurus             QEFLDRNSQFT-GGPLGNPNTAAKVQQRLIGFMRPENGNTQQMQQELQRKLH-EAQLSEK 775 

Gallus gallus          QEFLDRNSQFATVGALGNPSTPANLQQRLLGFMRPDGGSSQQVQQELQRKYHAEAQLTEK 772 

 

Mus musculus           ISLQAIQQLVRKSYQALALWKLLCEHQFSVIVGELQKEFQEQLKITTFKDLVIRDKEVTG 835 

Rattus norvegicus      ISLQAIQQLVRKSYQALALWKLLCEHQFTVIVGELQKEFQEQLKITTFKDLVIREKEVTG 834 

Homo sapiens           ISLQAIQQLVRKSYQALALWKLLCEHQFTIIVAELQKELQEQLKITTFKDLVIRDKELTG 835 

Bos taurus             ISLQAIQQLVRKSYQALALWKLLCEHQFTVIVGELQKEFQEQLKITTFKDLVIRDKELTG 835 

Gallus gallus          NSLQGIQQLVRKTCQALALWKLLCEHQFSVVVGELQKELQEHLKMTAFKDLVIRDKELTG 832 

 

Mus musculus           ALIASLINCYIRDNAAVDGISLHLQDTCPLLYSTDDAVCSKANELLQRSRQVQSKTERER 895 

Rattus norvegicus      ALIASLINCYIRDNAAVDGISLHLQDTCPLLYSTDDAVCSKANELLQRSRQVQSKSERER 894 

Homo sapiens           ALIASLINCYIRDNAAVDGISLHLQDICPLLYSTDDAICSKANELLQRSRQVQNKTEKER 895 

Bos taurus             ALIASLINCYIRDNAAVDGISLHLQDICPLLYSTDDAICSKANELLQHSRQVQNKIEKER 895 

Gallus gallus          ALIASLINCYIRDNAAVDGISAHLQDICPLLYSTDDAVCSKANELLQRSRQAQNKLEKEK 892 

 

Mus musculus           MLRESLKEYQKISNQVDLPSVCAQYRQVRFYEGVVELSLTAAEKKDPQGLGLHFYKHGEP 955 

Rattus norvegicus      MLRESLKEYQKISNQVDLPSVCAQYRQVRFYEGVVELSLTAAEKKDPQGLGLHFYKHGEP 954 

Homo sapiens           MLRESLKEYQKISNQVDLSNVCAQYRQVRFYEGVVELSLTAAEKKDPQGLGLHFYKHGEP 955 

Bos taurus             MLRESLKEYQKISNQVDLSSVCAQYRQVRFYEGVVELSLTAAEKKDPQGLGLHFYKHGEP 955 

Gallus gallus          MLRESLKEYQKISNQVDLANVCAQYRQVRFYEGVVELSLTAAEKKDPQGLGLHFYKNGEP 952 



 

Mus musculus           EEDVVGLQTFQERLNSYKCITDTLQELVNQSKAAPQSPSVPKKPGPPVLSSDPNMLSNEE 1015 

Rattus norvegicus      EEDVVGLQTFQERLNSYKCITDTLQELVNQSKAAPQSPSVPKKPGPPVLSSDPNMLSNEE 1014 

Homo sapiens           EEDIVGLQAFQERLNSYKCITDTLQELVNQSKAAPQSPSVPKKPGPPVLSSDPNMLSNEE 1015 

Bos taurus             EEDIVGLQAFQERLNSYKCITDTLQELVNQSKAAPQSPSVPKKPGPPVLSSDPNMLSNEE 1015 

Gallus gallus          EEDAVGLQAFQERLNSYKCITDTLQELVNQSKAAPQSPSVPKKPGPPVLSSDPNMLSNEE 1012 

 

Mus musculus           AGHHFEQMLKLAQRSKDELFSIALYNWLIQADLADKLLQIASPFLEPHLVRMARVDQNRV 1075 

Rattus norvegicus      AGHHFEQMLKLAQRSKDELFSIALYNWLIQADLADKLLQIASPFLEPHLVRMAKVDQNRV 1074 

Homo sapiens           AGHHFEQMLKLSQRSKDELFSIALYNWLIQVDLADKLLQVASPFLEPHLVRMAKVDQNRV 1075 

Bos taurus             AGHHFEQMLKLSQRSKDELFSIALYNWLIQADLADKLLQIASPFLEPHLVRMAKVDQNKV 1075 

Gallus gallus          AGHHFEQMLKLAQRSTDELFSIALYNWLIQVDLADKLLQVTAPFLEPYLVRMTKIDQNKV 1072 

 

Mus musculus           RYMDLLWRYYEKNRSFSSAARVLSKLADMHSTEISLQQRLEYIARAILSAKSSTAISSIA 1135 

Rattus norvegicus      RYMDLLWRYYEKNRSFSSAARVLSKLADMHSTEISLQQRLEYIARAILSAKSSTAISSIA 1134 

Homo sapiens           RYMDLLWRYYEKNRSFSNAARVLSRLADMHSTEISLQQRLEYIARAILSAKSSTAISSIA 1135 

Bos taurus             RYMDLLWRYYEKNRSFSSAARVLSKLADMHSTEISLQQRLEYIARAILSAKSSTAISSTA 1135 

Gallus gallus          RYMDLLWRYFEKNRNFSNAARVLAKLADLHSTEISLQQRLEYIARAILSAKSSTAISSIA 1132 

 

Mus musculus           ADGEFLHELEEKMEVARIQLQIQETLQRQYSHHSSVQDAISQLDSELMDITKLYGEFADP 1195 

Rattus norvegicus      ADGEFLHELEEKMEVARIQLQIQETLQRQYSHHSSVQDAISQLDSELMDITKLYGEFADP 1194 

Homo sapiens           ADGEFLHELEEKMEVARIQLQIQETLQRQYSHHSSVQDAVSQLDSELMDITKLYGEFADP 1195 

Bos taurus             ADGEFLHELEEKMEVARIQLQIQETLQRQYSHHSSVQDAISQLDSELMDITKLYGEFADP 1195 

Gallus gallus          ADGEFLHELEEKMDVARIQLQIQETLQRQYSHHSSVQDAVSQLDAELMDITKLYGEFADP 1192 

 

Mus musculus           FKLAECKLAVIHCAGYSDPILVHTLWQDIIEKELNDSVALSSSDRMHALSLKLVLLGKIY 1255 

Rattus norvegicus      FKLAECKLAIIHCAGYSDPILVHTLWQDIIEKELSDSVTLSSSDRMHALSLKLVLLGKIY 1254 

Homo sapiens           FKLAECKLAIIHCAGYSDPILVQTLWQDIIEKELSDSVTLSSSDRMHALSLKIVLLGKIY 1255 

Bos taurus             FKLAECKLAIIHCAGYSDPILVQTLWQDIIEKELNESVTLSSPDRMHALSLKIVLLGKIY 1255 

Gallus gallus          FKLSECKLAIIHCAGHSDPILVQTLWQEIIEKELSDSVSLSPADRMQALSLKMALLGKIY 1252 

 

Mus musculus           AGTPRFFPLDFIVQFLEQQVCTLNWDVGFVIQTMNEIGVPLPRLLEVYDQLFKSRDPFWN 1315 

Rattus norvegicus      AGTPRFFPLDFIVQFLEQQVCTLNWDVGFVIQTMNEIGVPLPRLLEVYDQLFKSRDPFWN 1314 

Homo sapiens           AGTPRFFPLDFIVQFLEQQVCTLNWDVGFVIQTMNEIGVPLPRLLEVYDQLFKSRDPFWN 1315 

Bos taurus             AGTPRFFPLDFIVQFLEQQVCTLNWDVGFVIQTMNEIGVPLPRLLEVYDHLFKSRDPFWN 1315 

Gallus gallus          AGTPRYFPLDFLVQFLEQQVCALNWDVGFVTYTMQEIGVPLPRLLEVYDQLFKARDPYWN 1312 

 

Mus musculus           RVKSPLHLLDCIHVLLTRYVENPSLVLNCERRRFTNLCLDAVCGYLVELQSMSSSVAVQA 1375 

Rattus norvegicus      RVKSPLHLLDCIHVLLTRYVENPSLVLNCERRRFTNLCLDAVCGYLVELQSMSSSVAVQA 1374 

Homo sapiens           RMKKPLHLLDCIHVLLIRYVENPSQVLNCERRRFTNLCLDAVCGYLVELQSMSSSVAVQA 1375 

Bos taurus             RMKKPLHLLDCIHVLLTRYVENPSQVLNCERRRFTNLCLDAVCGYLVELQSMSSSAAVQA 1375 

Gallus gallus          RMKKPLHLLECIHVLLSGYVQDPSRVL--MRRRFTNVCLDAVSCYLVELQSMSPTLMVQT 1370 

 

Mus musculus           ITGNFKSLQAKLERLH 1391 

Rattus norvegicus      ITGNFKSLQAKLERLH 1390 

Homo sapiens           ITGNFKSLQAKLERLH 1391 

Bos taurus             ITGNFKSLQAKLERLH 1391 

Gallus gallus          TIGNFKSLQAKLERLH 1386 

 

 

 

Nup160 

Mus musculus           ----------------------------------MAAAGSLERSFVELSGAERERPRHFR 26 

Rattus norvegicus      ----------------------------------MAAAGSLERSFVELSGAERERPRHFR 26 

Homo sapiens           MLHLSAAPPAPPPEVTATARPCLCSVGRRGDGGKMAAAGALERSFVELSGAERERPRHFR 60 

Bos taurus             ----------------------------------MAAAGAVERSFVEVVGAERERPRHFR 26 

Gallus gallus          -----------------------------------MAAGLAERSYMELGPAPRAPPRRLR 25 

 



Mus musculus           EFTVCDIGTASAAFGTVKYSESAGGFYYVESGKLFSITRNRFIHWKTSGDTLELVEESLD 86 

Rattus norvegicus      EFTVCDLGTANAAFGAVKYSESAGGFYYVESGKLFSITRNRFIHWKTSGDTLELVEESLD 86 

Homo sapiens           EFTVCSIGTANAVAGAVKYSESAGGFYYVESGKLFSVTRNRFIHWKTSGDTLELMEESLD 120 

Bos taurus             EFTVCGIGTANAAAGAVKYGESAGGFYYVESGKLFSVTRNRFIHWKASGDTLELLEESLD 86 

Gallus gallus          EVSFSPPGTAPVPSG--RYGDSAGGFCYRECAQLGAATRNRCVRWTTSGDTLELVEESLD 83 

 

Mus musculus           LNLLNNAVRLKFQNYNILPGGVHVSETQNHVIILILTNQTVHRLILPHPSRMYRSELVTE 146 

Rattus norvegicus      LNLLNNAVRLKFQNYSLLPGGVHVSETQNHVIILILTNHTVHRLILPHPSRMYRSELVTE 146 

Homo sapiens           INLLNNAIRLKFQNCSVLPGGVYVSETQNRVIILMLTNQTVHRLLLPHPSRMYRSELVVD 180 

Bos taurus             INLLNNAVRLKFQNGVLLPGGVHVSETQNHVIILILTNQTVHRLLLPHPSRMYRSELAIE 146 

Gallus gallus          TELLNNAVRLHIQGCPLLPGGVHLCEVQNHLVLLLVTVQSVHRVLLPHPAYAYRGDLITE 143 

 

Mus musculus           SQMQSIFTDIGKVDFRDPCNSQLIPSVPGLSPGSTTSAAWLSSDGEALFALPSASGGIFV 206 

Rattus norvegicus      SQMQSIFTDIGKVDFKDPCNYQLIPTVPGLSPSSTTSAAWLSSDGEALFALPSASGGIFV 206 

Homo sapiens           SQMQSIFTDIGKVDFTDPCNYQLIPAVPGISPNSTASTAWLSSDGEALFALPCASGGIFV 240 

Bos taurus             SQMQSIFTDIGKVDFRDPCNYQPIPSVPGLSPGSATSAAWLSNDGEALFALPSASGGIFV 206 

Gallus gallus          SQMQSVFTDVGKINFRDPSSYHLIPSVPGLAANSVASAAWLSSDGEALFALPSAAGGIFV 203 

 

Mus musculus           LKLPPYDVPGIASVVELKQSSVMQRLLTGWMPTAIRGDHGPSDRALSLAVHCVEHDAFIF 266 

Rattus norvegicus      LKLPPYDIPGIASVVELKQSSVMQRLLTGWMPTAIRGDHGPSDRALSLAVHCVEHDAFIF 266 

Homo sapiens           LKLPPYDIPGMVSVVELKQSSVMQRLLTGWMPTAIRGDQSPSDRPLSLAVHCVEHDAFIF 300 

Bos taurus             LKLPPYDIPGVVSVVELKQSSVMQRLLIGWMPTAIRGDQGPSDRPLSLAVHCVEHNAFIF 266 

Gallus gallus          IKLPPHDVPGVVSVVELKQSSVVQRFLTGWMPTAIRGD-GPSDVPISLAVHCLDHDAFLF 262 

 

Mus musculus           ALCQDHKLRMWSYKDQMCLMVADMLEYVPVNKDLRLTAGTGHKLRLAYSPSMGLYLGIYM 326 

Rattus norvegicus      ALCQDHKLRMWSYKDQMCLMVADMLEYVPVNKDLRLTAGTGHKLRLAYSPSMGLYLGIYM 326 

Homo sapiens           ALCQDHKLRMWSYKEQMCLMVADMLEYVPVKKDLRLTAGTGHKLRLAYSPAMGLYLGIYM 360 

Bos taurus             ALCQDHKLRMWSYKDQMCLMVADMLEFVPVNKDLRLTAGTGHKLRLAYSPSMGLYLGVYL 326 

Gallus gallus          ALCQDHKLRMWSYKDQMCLMVADLLEFMPVSRDLRLAAGTGHRLRLAFSQSLGLYLGVYM 322 

 

Mus musculus           HAPKRGQFCVFQLVSTENNRYSLDHISSLFTSQETLVDFALTSTDIWALWHDAENQTIVK 386 

Rattus norvegicus      HAPKRGQFCIFQLVSTESSRYSLDHISSLFTSQETLVDFALTSTDIWALWHDAENQTIVK 386 

Homo sapiens           HAPKRGQFCIFQLVSTESNRYSLDHISSLFTSQETLIDFALTSTDIWALWHDAENQTVVK 420 

Bos taurus             HAPKRGQFCVFQLVSAENNRYSLDHISSLFTSQETLIDFALTSTDIWALWHDAENQTAVK 386 

Gallus gallus          HAPKRGQFCVFQLVSTESNRYSLDHISSLFSSQETLIDFALTSAEIWALWHNEENQTIVK 382 

 

Mus musculus           YINFEHNVAGQWNPVFMQPLPEEEIVIRDDQDPREMYLRSLFTPGHFINAALCKALQIFC 446 

Rattus norvegicus      YINFEHNVAGQWNPVFMQSLPEEEIVIRDDQDPR-----------------------IFC 423 

Homo sapiens           YINFEHNVAGQWNPVFMQPLPEEEIVIRDDQDPREMYLQSLFTPGQFTNEALCKALQIFC 480 

Bos taurus             YINFEHNVAGQWSPVFMQPLPEEEIVIRDDQDPREMYLQSLFTPGRFINAALCKALQIFC 446 

Gallus gallus          YINFEQNVAGQWNQVFMQPLPEEEVTVRHDQDPRETYLEYLFTPGRFSNAAIQKALQIFS 442 

 

Mus musculus           RGTERNLDLSWNELKKEITLAVENELQGSVTEYEFSQDEFRTLQQEFWCKFYACVLQYQE 506 

Rattus norvegicus      RGTERNLDLSWSELKKEITLAVENELQGSVTEYEFSQDEFRTLQQEFWCKFYACCLQYQE 483 

Homo sapiens           RGTERNLDLSWSELKKEVTLAVENELQGSVTEYEFSQEEFRNLQQEFWCKFYACCLQYQE 540 

Bos taurus             RGTERNLDLSWMELKKEVTLAVESELQGSVTEYEFSQEEFRSLQQEFWCKFYACCLQYQE 506 

Gallus gallus          QGTERHMDLTWDELKKEVTLAVENEFQGSVTEYECSPEEFCQLQVDFWSKFCACCLQYQE 502 

 

Mus musculus           ALSHPLALHLNPVTNMVCLLKKGYLSFLVPSSLVDHLYLLPDEHLLTEDETTISDDADVA 566 

Rattus norvegicus      ALSHPLALHLNPLTNMVCLLKKGYLSFLVPSSLVDHLYLLPDEHLLTEDETTISDDADVA 543 

Homo sapiens           ALSHPLALHLNPHTNMVCLLKKGYLSFLIPSSLVDHLYLLPYENLLTEDETTISDDVDIA 600 

Bos taurus             ALSHPLALHLNPHTSMVCLLKKGYLSFLVPSSLVDHLYLLPDENLLTEDETTISDDVDVA 566 

Gallus gallus          ALSRPLALLLNPYTNMVCLLKKGFVSFLVPCSLVDHLYLLSNEHLLTEEDAAIFDDLEMS 562 

 

Mus musculus           RDVLCLIKCLRMIGESVTMDMAVLMETSCYNLQSPEKAAEHILEDLITIDVENVMEDICS 626 

Rattus norvegicus      RDVLCLIKCLRMIGESVTMDMAVLMETSCYNLQSPEKAAEHILEDLITIDVENVMEDICS 603 

Homo sapiens           RDVICLIKCLRLIEESVTVDMSVIMEMSCYNLQSPEKAAEQILEDMITIDVENVMEDICS 660 

Bos taurus             RDVMCLIKCLRLIGESVTMDMSVMMEMSCYNLQSPEKAAEQILEDLITIDVDNVMEDICS 626 

Gallus gallus          RDVVCLVQCLRLIGESISMEIAFIMEMACSRLQPPEKAAEQILGDLIANDTENVMEDIHS 622 



 

Mus musculus           KLQEIRNPVHAIGLLIREMDYETEVEMEKGFDPAQPLNVRMNLSQLYGSSTAGYIVCRGV 686 

Rattus norvegicus      KLQEIRNPVHAIGLLIREMDYETEVEMEKGFDPAQPLNVRMNLSQLYGSSTAGYIVCRGV 663 

Homo sapiens           KLQEIRNPIHAIGLLIREMDYETEVEMEKGFNPAQPLNIRMNLTQLYGSNTAGYIVCRGV 720 

Bos taurus             KLQEIRNPIHAIGLLIREMDYETEVEMEKGFSPAQPLNVRMNLSQLYGSSTSGHIVCRSV 686 

Gallus gallus          KLQEIRNPIHAIGVLIREMDYETDTDMERGFLSAHPLNMRLNLTQLYGSSTAVSVVCWGV 682 

 

Mus musculus           YKIASTRFLICRDLLILQQLLTRLGDAVILGAGQLFQAQQDLLHRTAPLLLSYYLIKWAS 746 

Rattus norvegicus      YKIASTRFLICRDLLILQQLLTRLGDAVILGAGQLFQAQQDLLHRTAPLLLSYYLIKWSS 723 

Homo sapiens           HKIASTRFLICRDLLILQQLLMRLGDAVIWGTGQLFQAQQDLLHRTAPLLLSYYLIKWGS 780 

Bos taurus             CKIASTRFLICRDLLILQQLLMRLGDAVILGAGQLFQAQQDLLHRTAPLLLSYYLIKWGS 746 

Gallus gallus          CKIATIRFQICRDLLILQQLLLRLGDPMVLGGGQLFQSQQDLLHRTSPLLLSYYLIRWAS 742 

 

Mus musculus           QCLATDVPVDTLESNLQHLSVLELTDSGALMANKLVSSPQTIMELFFQEVARKQIISHLF 806 

Rattus norvegicus      QCLATDVPVDTLESNLQHLSVLELTDSGALMANKLVSSPQTIMELFFQEVARKHIISHLF 783 

Homo sapiens           ECLATDVPLDTLESNLQHLSVLELTDSGALMANRFVSSPQTIVELFFQEVARKHIISHLF 840 

Bos taurus             QCLATDVPVDTLESNLQHLSVLELTDSGALTANKFVSSPQTIVELFFQEVARKHIISHLF 806 

Gallus gallus          QCLASDIPIDTLESNLQHLSVLELADTTVLTPHKLVSSPQTIVELFFRDVARKHIVSRLF 802 

 

Mus musculus           SQPKAPLSQTGLNWPEMITAVTGYLLQLLWPSNPGCLFLECLMGNCQYVQLQDYIQLLHP 866 

Rattus norvegicus      SQPKAPLSQTGLNWPEMVTAVTGYLLQLLWPSNPGCLFLECLMGNCQYVQLQDYIQLLHP 843 

Homo sapiens           SQPKAPLSQTGLNWPEMITAITSYLLQLLWPSNPGCLFLECLMGNCQYVQLQDYIQLLHP 900 

Bos taurus             SQPKAPLSQTGLNWPEMITAVTNYLLQLLWPSNPGCLFLECLMGNCQYVQLQDYIQLLHP 866 

Gallus gallus          LQPNTSLIETSLNWPHLITAIVADFLPLLWPSNPGFLFPECLIGSCQYTQLQEYIRLLQP 862 

 

Mus musculus           WCQVNVGSCRFMLGRCYLVTGEVQKALECFCQAASEVGKEEFLDRLIRSEDGEIVSTPKL 926 

Rattus norvegicus      WCQVNVGSCRFMLGRCYLVTGEVQKALECFCQAASEVGKEEFLDRLIRTEDGEIVSTPKL 903 

Homo sapiens           WCQVNVGSCRFMLGRCYLVTGEGQKALECFCQAASEVGKEEFLDRLIRSEDGEIVSTPRL 960 

Bos taurus             WCQVNVGSCRFMLGRCYLVTGEGQKALECFCQAASEVGKEEFLDRLIRSEDGEIVSTPRL 926 

Gallus gallus          WCHVNMGSCCFMMGRCYLVMGEGHKALDCFCQAASEVGKEEFLDRLIQPEEGEMVSTPRL 922 

 

Mus musculus           QYYDKVLRLLDVVGLPELVIQLATSAITEAGDDWKSQATLRTCIFKHHLDLGHNSQAYEA 986 

Rattus norvegicus      QYYDKVLRLLDVVGLPELVIQLATSAITEAGDDWKSQATLRTCIFKHHLDLGHNSQAYEA 963 

Homo sapiens           QYYDKVLRLLDVIGLPELVIQLATSAITEAGDDWKSQATLRTCIFKHHLDLGHNSQAYEA 1020 

Bos taurus             QYYDKVLRLLDVVGLPELVIQLATSAITEAGDDWKSQATLRTCIFKHHLDLGHNSQAYEA 986 

Gallus gallus          QYYSKVLRLLDMVGLPELVIQLASVAIMESADDWRTQATLRTCIFKHHLDLGHNSDAYVA 982 

 

Mus musculus           LTQIPDSSRQLDCLRQLVVVLCERSQLQDLVEFPYVNLHNEVVGIIESRARAVDLMTHNY 1046 

Rattus norvegicus      LTQIPDSSRQLDCLRQLVVVLCERSQLQDLVEFPYVNLHNEVVGIIESRARAVDLMTHNY 1023 

Homo sapiens           LTQIPDSSRQLDCLRQLVVVLCERSQLQDLVEFPYVNLHNEVVGIIESRARAVDLMTHNY 1080 

Bos taurus             LTQIPDSSRQLDCLRQLVVVLCERSQLQDLVEFPYVNLHNEVVGIIESRARAVDLMTHNY 1046 

Gallus gallus          LTQNPDPSRQLDCLRQLVVVLCERSQLQDLVEFPYVNLHNEVVGIIESHARAVDLMTHNY 1042 

 

Mus musculus           YELLYAFHIYRHNYRKAGTVMFEYGMRLGREVRTLRGLEKQGNCYLAAINCLRLIRPEYA 1106 

Rattus norvegicus      YELLYAFHIYRHNYRKAGTVMFEYGMRLGREVRTLGGLEKQGNCYLAAINCLRLIRPEYA 1083 

Homo sapiens           YELLYAFHIYRHNYRKAGTVMFEYGMRLGREVRTLRGLEKQGNCYLAALNCLRLIRPEYA 1140 

Bos taurus             YELLYAFHIYRHNYRKAGTVMFEYGMRLGREVRTIRGLEKQGNCYLAAINCLRLIRPEYA 1106 

Gallus gallus          YELLYAFHIYRHNYRKAGTVMFEYGMRLGREVRTLRGLQKQGNCFLAAINCLRLIRPEYV 1102 

 

Mus musculus           WIVQPASGAVSDRPGASPKRNHDGECTAAPTNRQIEILELEDLEKEYSLARIRLTLARHD 1166 

Rattus norvegicus      WIVQPASGAVSDRPGASPKRNHDGECTAAPTNRQIEILELEDLEKECSLARIRLTLARHD 1143 

Homo sapiens           WIVQPVSGAVYDRPGASPKRNHDGECTAAPTNRQIEILELEDLEKECSLARIRLTLAQHD 1200 

Bos taurus             WIVQPASGAVYDRPGASPKRNHDGECTAAPTNRQIEILELEDLEKECSLARIRLTLAQHD 1166 

Gallus gallus          PLHPSVT-----------------------ATRQIEILELEDLERECVLARIRLTLVQHD 1139 

 

Mus musculus           PSVIAIAGSSSAKEMSALLVQAGLFDTAISLCQTFTLPLTPVFEGLAFKCIKLQFGGEAA 1226 

Rattus norvegicus      PSAIAIAGSSSAKEMSTLLVQAGLFDTAISLCQTFKLPLTPVFEGLAFKCIKLQFGGEAA 1203 

Homo sapiens           PSAVAVAGSSSAEEMVTLLVQAGLFDTAISLCQTFKLPLTPVFEGLAFKCIKLQFGGEAA 1260 

Bos taurus             PSAAAVAGSSSAEEMVTLLVQAGLFDTAISLCQTFKLPLTPVFEGLAFKCIKLQFGGEAV 1226 



Gallus gallus          LSTAAVAGNSTPEETLALLIRAGLFDTAITLCQTFKLPLTAVFEGLTFKCIKLQLGGEAA 1199 

 

Mus musculus           QGEAWSWLATNQLSSVITTKESSATDEAWRLLSTYLERYKVQNNLYHHCVINKLLSHGVP 1286 

Rattus norvegicus      QGEAWAWLAANQLSSVITTKESSATDEAWRLLSTYLERYKVQNNLYHHCVINKLLSHGVP 1263 

Homo sapiens           QAEAWAWLAANQLSSVITTKESSATDEAWRLLSTYLERYKVQNNLYHHCVINKLLSHGVP 1320 

Bos taurus             QAEAWAWLAANQLSSVITTKESSATDEAWRLLSAYLERYKVQNNLYHHCVINKLLSHGVP 1286 

Gallus gallus          QAEAWEWLASNQLSALVTTKESSATDEAWRLLSSYLERYPSQNSLYHRCVINKLLAHGIP 1259 

 

Mus musculus           LPNWLINSYKKVDAAELLRLYLNYDLLEEAVDLVSEYVDAVLGKGHQYFGIEFPLSATAP 1346 

Rattus norvegicus      LPNWLINSYKKVDAAELLRLYLNYDLLEEAVDLVSEYVDAVLGKGHQYFGIEFPLSATAP 1323 

Homo sapiens           LPNWLINSYKKVDAAELLRLYLNYDLLEEAVDLVSEYVDAVLGKGHQYFGIEFPLSATAP 1380 

Bos taurus             LPNWLINSYKKVDAAELLRLYLNYDLLEEAVELVSEYVDAVLGKGHQYFGIEFPLSATAP 1346 

Gallus gallus          LPNWLINSYKTVDAAQLLRLYLNYDLLEEAVDLVSEYVDAVLGKGHQYFGIEFPLSATAP 1319 

 

Mus musculus           MVWLPYSSIDQLLQALGENSANSHNIILSQKILDKLEDYQQKVDKATRDLLYRRDL 1402 

Rattus norvegicus      MVWLPYSSIDQLLQALGENSANSHNIILSQKILDKLEDYQQKVDKATRDLLYRRDL 1379 

Homo sapiens           MVWLPYSSIDQLLQALGENSANSHNIALSQKILDKLEDYQQKVDKATRDLLYRRTL 1436 

Bos taurus             MVWLPYSSIDQLLQALGENTANSHNIALSQKILDKLEDYQQKVDKATRDLLYRRNL 1402 

Gallus gallus          MVWLPYTAIDQLLQALRESSANPSNVLLYQKLHDKMEDYHQKVSVATRDRLYLRA- 1374 

 

 

 

Nup88 

Mus musculus           MAAAVGPLGDGELWQSWLPNHVVFLRLREGVRNQSPAEAEKPAASTSPSCPSLPPHLPTR 60 

Rattus norvegicus      MAAAAGPVGDGELWQSWLPNHVVFLRLREGLKNQSPAEADKPATSTSPSCPPLPPHLPTR 60 

Homo sapiens           MAAAEGPVGDGELWQTWLPNHVVFLRLREGLKNQSPTEAEKPASSSLPSSP--PPQLLTR 58 

Bos_aurus              MAGAEGGPGDGELWQTWLPNHAVFLRLREGLKNQSSTETEKPASS-LPSSPPLPPQLLTR 59 

Gallus gallus          MAAEWGP---AEQWRAALPQHAAFGRLRD----------SGPAPSAAPRSP------LIR 41 

 

Mus musculus           NLVFGLGGELFLWDAEGSAFLVVRLRGPSGGGVEPPLSQYQRLLCINPPLFEIHQVLLSP 120 

Rattus norvegicus      NLVFGLGGELFLWDAEGSAFLVVRLRGPSGGSVEPPLSQYQRLLCINPPLFEIHQVLLSP 120 

Homo sapiens           NVVFGLGGELFLWDGEDSSFLVVRLRGPSGGGEEPALSQYQRLLCINPPLFEIYQVLLSP 118 

Bos_aurus              NLVLGLGGELFLWDPEESSFLVVRLRGPSGAGEEPSLSQYQRLLCINPPLFEIYQVLLSP 119 

Gallus gallus          SLLLGLDGDLLLWDGERGALLDIDLRRLSG--AEPELGRYQTLLCINPPLFXVYHTLLSP 99 

 

Mus musculus           TQHHVALIGSKGLMALELPQRWGKDSEFEGGKATVNCSTIPIAERFFTSSTSLTLKHAAW 180 

Rattus norvegicus      TQHHVALIGTKGLMALELPQRWGKDSEFEGGKATVNCSTIPIAERFFTSSTSLTLKHAAW 180 

Homo sapiens           TQHHVALIGIKGLMVLELPKRWGKNSEFEGGKSTVNCSTTPVAERFFTSSTSLTLKHAAW 178 

Bos_aurus              TQHHVALIGIKGLMILELPKRWGKNSEFEGGKSTVNCSTTPVAERFFTSSTSLTLKHAAW 179 

Gallus gallus          ALCHVALIGTKGLSAVELPKRWGKNSEFEGGKATVNCSTIPIAERFFTSSTSLTLKHAAW 159 

 

Mus musculus           YPSEMLDPHIVLLTSDNVIRIYSLREPQTPTKVIVLSEAEEESLILNKGRAYTASLGETA 240 

Rattus norvegicus      YPSEMLDPHIVLLTSDNVIRIYSLREPQTPTKVIVLSEAEEESLILNKGRAYTASLGETA 240 

Homo sapiens           YPSEILDPHVVLLTSDNVIRIYSLREPQTPTNVIILSEAEEESLVLNKGRAYTASLGETA 238 

Bos_aurus              YPSEMLEPHIVLLTSDNVIRIYSLREPQTPTKVIVLSEAEEESLILNKGRAYTASLGETA 239 

Gallus gallus          YPCETLEPHVVLLTSDNTIRIYSLKVPQAPIKVIALSDAEEETLIINRGRAYTASLGETA 219 

 

Mus musculus           VAFDFGPLVTVSKNIFEQKDR-DVVAYPLYILYENGETFLTYVSLLHSPGNIGKLLGPLP 299 

Rattus norvegicus      VAFDFGPLVTVSKNMFEQKDR-EAVAYPLYILYENGETFLTYVSLLHSPGNIGKLLGPLP 299 

Homo sapiens           VAFDFGPLAAVPKTLFGQNGKDEVVAYPLYILYENGETFLTYISLLHSPGNIGKLLGPLP 298 

Bos_aurus              VAFDFGPLSAVPKHIFGQKGKEEVAAYPLYILYENGETFLTYISLLHSPGSVGKLLGPLP 299 

Gallus gallus          VAFDFGPLVPVPVSVLGQRGSEEVLAFPLYILYENGETFLTYINLLQSAGNLGKLLGPLP 279 

 

Mus musculus           MHPAAEDNYGYDACAILCLPCVPNILVIATESGMLYHCVVLEGEEEDDQTLEKSWDPRAD 359 

Rattus norvegicus      MHPAAEDNYGYDACAILCLPCVPNILVIATESGMLYHCVVLEGEEDDDQTLEKSWDPRAD 359 

Homo sapiens           MHPAAEDNYGYDACAVLCLPCVPNILVIATESGMLYHCVVLEGEEEDDHTSEKSWDSRID 358 

Bos_aurus              MHPAAEDNYGYDACAVLCLPCVPNILVIATESGMLYHCVVLEGEEEDDQTSEKSWDSRAD 359 

Gallus gallus          MHPAAEDNYGYDACAVLCLPCIPNILVIATESGVLYHCVVLDAEEDEEQS-EKSWDPRSD 338 



 

Mus musculus           FIPSLYVFECVELELALKLASG-EDDPFASDFSCPIKLHRDPKCPSRYHCSHEAGVHSVG 418 

Rattus norvegicus      LIPSLYVFECVELELALKLASA-EDDPFASDFSCPIKLHRDPKCPSRYHCSHEAGVHSVG 418 

Homo sapiens           LIPSLYVFECVELELALKLASG-EDDPFDSDFSCPVKLHRDPKCPSRYHCTHEAGVHSVG 417 

Bos_aurus              LIPSLYVFECVELELALKLASG-EDEPFDSDFSCPIKLHRDPKCPSRYHCTHEAGVHSVG 418 

Gallus gallus          LVPSLYVFECVELELALKLASGDEEEPLESDFSCPIKLHRDPKCPTRYHCTHEAGVHSVG 398 

 

Mus musculus           LTWIHKLHKFLGSDEEDKDSLQELTAEQKCFVEHILCTKPLPCRQPAPIRGFWIVPDILG 478 

Rattus norvegicus      LTWIHKLHKFLGSDEEDKDSLQELTAEQKCFVEHILCTKPLPCRQPAPIRGFWIVPDILG 478 

Homo sapiens           LTWIHKLHKFLGSDEEDKDSLQELSTEQKCFVEHILCTKPLPCRQPAPIRGFWIVPDILG 477 

Bos_aurus              LTWIHKLHKFLGSDEEDKDSLQELATEQKCFVEHILCTKPLPCRQPAPIRGFWIVPDILG 478 

Gallus gallus          LTWISKLQKFLGSDEEDKDGLQELGAEQKCFVEHILCTKPLPCRQPAPVRGFWIVSDVLG 458 

 

Mus musculus           PTMICITSTYECLIRPLLSTVHPASPPLLCTQEDAEVAESPLRILAETPDSFEKHIKRIL 538 

Rattus norvegicus      PTMICITSTYECLIRPLLSTVHPASPPLLCTREDAGVAESPLRILAEAPDSFEKHIKRIL 538 

Homo sapiens           PTMICITSTYECLIWPLLSTVHPASPPLLCTREDVEVAESPLRVLAETPDSFEKHIRSIL 537 

Bos_aurus              PTMICITSTYECLIRPLLSTVHPASPPLLCTREDVEVAESPLRILAETPDSFEKHIRSIL 538 

Gallus gallus          PTMICITNNYECITRPLLTAVHPASPSLLCTKEDKDDATSPLRVLAESQHSFEKHIQSIL 518 

 

Mus musculus           QRSAANPAFLKSSEKDLAPPPEECLQLISRATQVFREQYILKQDLAKEEIQRRVKLLCDQ 598 

Rattus norvegicus      QRSAANPALLKSSEKDLAPPPEECLQLISRATQVFREQYILKQDLAKEEIQRRVKLLCDQ 598 

Homo sapiens           QRSVANPAFLKASEKDIAPPPEECLQLLSRATQVFREQYILKQDLAKEEIQRRVKLLCDQ 597 

Bos_aurus              QRSVANPAFLKSSEKDMAPPPEECLQLISRATQVFREQYILKQDLAKEEIQRRVKLLCDQ 598 

Gallus gallus          RRTSANPLLLKSADKEAAPPPEECLQLLSRATQVFREEYILKQDLAKEEIQQRVKLLWGQ 578 

 

Mus musculus           KRKQLEDLNYCREERKSLREMAERLADKYEEAKEKQEDIMNRMKKVLHSFHAQLPVLSDS 658 

Rattus norvegicus      KRKQLEDLNYCREERKSLREMAERLADKYEEAKEKQEDIMNRMKKVLHSFHTQLPVLSDS 658 

Homo sapiens           KKKQLEDLSYCREERKSLREMAERLADKYEEAKEKQEDIMNRMKKLLHSFHSELPVLSDS 657 

Bos_aurus              KKKQLEDLNYCREERKSLREMAERLADKYEEAKEKQEDIMNRMKKVLHSFHSQLPVLSDS 658 

Gallus gallus          KKKQLEDLNYCREEKKSLREMAERLADKYEEAKEKQEDIMNRMKKVLRSFHSQLPVISDS 638 

 

Mus musculus           ERDMKKELQLIPDQLRHLGNAIKQVTMKKDYQQRKMEKVLSPQKPTITLSAYQRKCIQSI 718 

Rattus norvegicus      ERDMKKELQLIPDQLRHLGNAIKQVTMKKDYQQRKMEKVLSPQKPTITLSAYQRKCIQSI 718 

Homo sapiens           ERDMKKELQLIPDQLRHLGNAIKQVTMKKDYQQQKMEKVLSLPKPTIILSAYQRKCIQSI 717 

Bos_aurus              ERDMKKELQLIPDQLRHLGNAIKQVTMKKDYQQRKMEKVLSPQKPTITLSAYQRKCIQSI 718 

Gallus gallus          ERDMKKELQTIHDQLQHLSNAIRQVKMKKEYQQKKMEKGISPRKPSITLSAYQSKCIQTV 698 

 

Mus musculus           LKEEGEHIREMVKQINDIRNHVTF 742 

Rattus norvegicus      LKEEGEHIREMVKQINDIRNHVNF 742 

Homo sapiens           LKEEGEHIREMVKQINDIRNHVNF 741 

Bos_aurus              LKEEGEHIREMVKQINDIRNHVNF 742 

Gallus gallus          LKEEGERIREMVKQINDIRGHVNF 722 




