
 
Supplemental Table 1 
 
    17   2100 
BAF155_Hs_ ---------- ------MAAA AGGGGPGTAV GATGFGDSAA AAGLAVYRRK  
BAF170_Hs_ ---------- ---------- ---------- ---------- ----MAVRKK  
Moira_Dm_A ---------- ---------- ---------- ---------- ----------  
ATSWI3A_At ---------- ---------- ---------- ---------- ----------  
Chb703_Os_ ---------- ---------- ---------- ---------- ----------  
ATSWI3B_At ---------- ---------- ---------- ---------- ----------  
Chb702_Os_ ---------- ---------- ---------- ---------- ----------  
Chb701_Os_ ---------- ---------- ---------- ---------- ----------  
Chb705_Os_ ---------- ---------- ---------- ---------- ----------  
ATSWI3C_At ---------- ---------- ---------- ---------- ----------  
ATSWI3D_At ---------- ---------- ---------- ---------- ----------  
Chb704_Os_ ---------- ---------- ---------- ---------- ----------  
C26C6-1_Ce MSTKRKRAAE PDPEKDVAST STASKKRKGR MTIAEKEKRE FEMAKGNYVM  
CBG11867_C MTTKRKRAAE LEPEKDTPST SNAAKKRKGR MTLAEREKRE IELVKGNYVM  
Rsc8p_Sc_N ---------- ---------- ---------- ---------- ----------  
Swi3p_Sc_N ---------- ---------- ---------- ---------- ----------  
SWI3_Dd_AA ---------- ---------- MTSNGTISSP NSEETTTPTT TTTTIVKNRE  
 
           DGGPATKFWE SPETVSQLDS VRVWLGKHYK KYVHADAPTN KTLAGLVVQL  
           DGGPNVKYYE AADTVTQFDN VRLWLGKNYK KYIQAEPPTN KSLSSLVVQL  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           AQIRKHRSSA GNNS-VFESF LRLPPRRFEP EYYEQVKEPI DVTTIQHKLK  
           SKIRRQRSTA GTNEPIFESF LRVPSRRLEP EYYEAVKEPI DITTIQHKLK  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           FNINAKDFED SAFLKKLEPV RQALVEKYNG ADDQSLTTKS LGQLIFSLIQ  
 
           LQFQEDAFGK HVTNPAFTKL PAKCFMDFKA GGALCHILGA AYKYKNEQGW  
           LQFQEEVFGK HVSNAPLTKL PIKCFLDFKA GGSLCHILAA AYKFKSDQGW  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           IPEYLTYDQF NDDFMMFIKN NLTYYKDESE EHKDMMKIQE LFEAATAKVK  
           NPDYQTFDQF QSDFDTFISN NLAYYQKDSD EHKDMLKIQE LYNAACEKVD  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           FYEDAFGKNA TDKPSNKTKL PMKLLKDYST NGSLFHVLDT IQSFKTSQDW  
 
           RRFDLQNPSR MDRNVEMFMN IEKTLVQNNC LTRPNIYLIP DIDLK--LAN  
           RRYDFQNPSR MDRNVEMFMT IEKSLVQNNC LSRPNIFLCP EIEPK--LLG  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  



           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           SGEYLDDAED EE---GDEDV EETVQEEEEP ---EESG-TS SRDST--PMD  
           SGEYLNDKQE EEEDDDDDDV EDVTPEEEDS EVAQETGESS SRDVS--PME  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ----MENTLG EGSTV--NAS  
           KKSDFKVASK KEKNIELLDL IESNLIKLEL LKFPIVFLNS DVKSDKDLAK  
 
           KLKDIIKRHQ GTFTDEKSKA SHHIYPYSSS QDDEEWLRPV MRKEKQVLVH  
           KLKDIIKRHQ GTVTEDKNNA SHVVYPVPGN LEEEEWVRPV MKRDKQVLLH  
           ---------- ---------- ---------- ---------- -------MLH  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           LDHFMLCDLL GAVLEATDNT GRLLCPPFRV LQSREDFPLY YEKIAKPIDL  
           LDDYMLCDLL GAVLEAADSS GRLLCPPFRV LHSKEDFPEY YQKIAKPIDL  
           ---------- ---------- ---------- ---------- ----------  
           VDVDQHGNDN NSDSNANAAV AGVANTDTAG EESQQQDESL KDEATVPNTR  
           IVENHGGKIV TDSKLATHII KVDNNSNSND QADLEYIRTI ENKSKMSLVH  
 
           WGFYPDSYDT WVHSN-DVDA EIEDPP-IPE KPWKVHVKWI LDTDIFNEWM  
           WGYYPDSYDT WIPAS-EIEA SVEDAP-TPE KPRKVHAKWI LDTDTFNEWM  
           WYYFPESYDS WAVNNFDLPD HIPENPESPA ERWRVSASWI VDLEQYNEWM  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------M PPRKATSSAD  
           ---------- ---------- ---------- ---------- MPRKASSTSD  
           ---------- ---------- ---------- ---------- ----MPASED  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           KTIAQNGVNK KYSTMKELKD DLFLLFKNAQ QFSGNGSDIF KDAEQLKTVV  
           KTIAQNGKDK KYETMQHLKD DLFLLFKNAQ QFSGKGSDIW KDAEQLKTVV  
           ---------- ---------- ---------- ---------- ----------  
           DAESEAITVT AKQQPTMQAN KLDSQETPST EESRAQNVFG QDNEDSDNLF  
           WWYYPDSYDT WLPSTEVEGD D-PDLDQSHV GQWFLNPRWI TDTEIFNEWM  
 
           NEEDYEVDEN RKPVSFRQRI STKNE-EPVR SPE--RRDRK ASANARK---  
           NEEDYEVNDD KNPVSRRKKI SAKTLTDEVN SPDSDRRDKK G-GNYKK---  
           AEEDYEVDEQ GKKKTHKQRM SIDDIMSFGD EKK--KPAAS SGGGKQK---  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ARAKWRKRKR NANTSAADHS DDSDSAVAAA ANDDNDDDDA ALHAATA---  
           SRLKWRKWKR NPTASPSPSN RSSAAAAAAD HSDDSDSAAV NEDDDSA---  
           RRGKWKRKKR GGLSAARKPK QEEEDMEEED EENNNNN--- --NEEMD---  
           MEEKRRDSAG TLAFAGSSGD SPASEPMPAP RRRGGGLKRK ANALGGS---  
           ---------- -----MEPNP PPPPAAATAT YRRRGKPKPK PKRKAAK---  
           KEKIARLEEK GVHPMRRAKA TRLVDALLTA VAVNENFSED SEEDEET---  
           REKIAKLEEK GVHPMRRAKA TRLVDALLTA VAVNDNFSED SEEDEET---  
           ---------- ---------- ---------- ---------- ----------  
           GETESSVSNN EANTPSIPTN PVDNENNKPA IKEDSTIQDS NGDVKNM---  
           NEIDYELDES NNNNNSNSNS NNTNNNSSTT NTNNNNNNNV NKDGPKSPSS  
 
           ---------- ---------- ----RKHSPS PPPPTPTESR KKSGKKGQAS  
           ---------- ---------- ----RKRSPS PSP--TPEVK EEKCKKGPST  
           ---------- ---------- ----RRRSPS PAS-SASTSK PGKRKRSPAV  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  



           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ----AANGGG GTLGGGDDDP VVDLREAEVH  
           ---------- ---------- ----VPEDAD DETLAGAEDP VLDLREAEVL  
           ---------- ---------- ----DVENAD ELQQNGGATP DPGLGIGEVV  
           ---------- ---------- ----NFFSSA PSKRMLTREK AMLASFSPVH  
           ---------- ---------- ----PPSPSP PPKRQARDD- -------PPH  
           ---------- ---------- ----ETNSEP MWKLYWTIRN AVHEKDRNVT  
           ---------- ---------- ----EQADEP MWKVYWTIRN AMD---KDVP  
           ---------- ---------- ---------- ---------- ----MSDTEK  
           ---------- ---------- ----EDVKIQ KEEEPENNTV IEGVKEESQP  
           QIKLTAAGTI PKKRGRKAKR KTLNSNNSNS NSNSENTTAQ DSNGGTEQSN  
 
           LYGKRRSQKE EDEQEDLTKD MEDPTPVPNI EEVVLP---- ----------  
           PYTKSKRGHR EEEQEDLTKD MDEPSPVPNV EEVTLP---- ----------  
           VHKKSRN--- DDDDEDLTRD LDDPPAEPNV QEVHKAN--- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- -----MATPS MPAPAAEAAA AATTAT---- ----------  
           PTAIERVSAF PPAFRRVVNR LHPSVLAVMA AERAAA---- ----------  
           PSAEP-VSAF PVATRRVVNR PHPSVLAVIA AERSAC---- ----------  
           EDSGSRISDF PAVVKRVVIR PHASVMAVVA AERAGL---- ----------  
           NGPLTRARQA PSIMPSAADG VKSEVLNVAV GADGEK---- ----------  
           TGPLTRHSPL NPAPEDAPP- ------QLHA GERDPP---- ----------  
           LADNFLELPS KESYPDYYDE IKNPVSIFMI NKRLKNGKYD LKSLVADLMQ  
           LADNFLELPC KESYPDYYDE IKQPVSLFMI NKRLKNGQYD FKTLIADLMT  
           DKDVPMVDSH EATEEPPTTS TNTPSFPHLA QEQAKE---- ----------  
           DENTKEMDEV EEDDEDDDQP MISPDNSIFG DTKSESKQLG ----------  
           GGDQMNVDSG SEVNDSNKRP LADPTSTPSK KQKHDDTYQQ QLPPQPIQPL  
 
           ---------- ---------- ---------- --KNVNLKKD SENTPVKGGT  
           ---------- ---------- ---------- --KTVNTKKD SESAPVKGGT  
           ---------- ---------- --AALQSTAS PAPGGKSRGD NDMMPIKGGT  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- -------MAM KAPDPGGSGE  
           ---------- ---------- ---------- ----ANSMPL APPQPPSSGA  
           ---------- ---------- ---------- --AAGAGAGG GGAAVPALEN  
           ---------- ---------- ---------- --AGEG--SA AVAAAPVLEN  
           ---------- ---------- ---------- --IGET---R GQGSLPALEN  
           ---------- ---------- ---------- --PKEE---- ----------  
           ---------- ---------- ---------- --PRAW---- ----------  
           MYSNAFDYNL ESSEVYISAE KLKALTISTC KQLVPSFDVS QYEPAPAQLT  
           MYSNAFEYNL ESSDVCIAAQ KLRNLTIATC KELVPSFDVS QFEPAAPSAP  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- NTSSVANTPS EIPDAHKAEQ  
           QETTTTTIPT DAENQQQIIQ QISQQQQLLQ NQLNQQPSIQ QLPPPFAKPV  
 
           VADLDEQDE- --ETVTAGGK EDEDP---AK GDQSRSVDLG ----------  
           MTDLDEQED- --ESMETTGK DEDENSTGNK GEQTKNPDLH ----------  
           MTDLDDEMTG GSAAQAMSTG DGENSQTGKT SDNSNTQEFS SSAKE-----  
           ---------- ---------- ---------- ------MEAT ----------  
           ---------- ---------- -----MSPPV AGAASSGDGP ----------  
           ---------- ----ILPSTP SLSETTSGGA AAASKSAQLP ----------  
           PFSQPPSTAG TVKTEAPPPP STSASSAASA AAPAPAAAAA ----------  
           ISHGQLQVLS SVLPDHPSLS NDPDKPSSYV CTPPLLMECR ----------  
           ISYGQQQVLS GVLPDHASLA TDTDKPSTYV CTPPNLMEGH ----------  
           ISFGQLQALS TVPADSLDLE RSDGSSSAYV ISPPPIMDGE ----------  
           ---------- ---------E ERNKAIREWE ALEAKIEADF ----------  
           ---------- ---------I EPAKLP---- ----PVSEEV ----------  
           PVKPKATPHR ARIKIEMPDT DSEDSRTPPP THKRKSPKKP RENGS-----  
           NTPQKPKARA RQVKIEMPDT DSDDSRTPPP SHKRKSPKKN RENG------  
           ---------- ---ESATLGA EVAHKKINYE QEAQKLEEKA ----------  
           EDIIEKTESV DKKVDSGEER NEQEREIMND HSKSANPKKT TITRV-----  
           PNIAPPQTTT TTTSTTTTTN PTSPTKQTSP TGAAPITTNR PRSSSKSSNP  
 
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  



           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           TTPTTINTAG GITNPFASQP ISSAPSSTDS NNLGAINPTT LIPVNSNGTP  
 
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ---------D  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ---------V  
           ---------- ---------- ---------- ---------- ---------T  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ---------E  
           LSPRSQITQQ SQQQLLPQQQ VLPQQQQQQQ QSLPQQPTTT TTTSVQPQPQ  
 
           -EDNVTEQTN HIIIPSYASW FD-------- YNCIHVIERR ALPEFFNGK-  
           -EDNVTEQTH HIIIPSYAAW FD-------- YNSVHAIERR ALPEFFNGK-  
           MEDNVTEQTH HIIVPSYSAW FD-------- YNSIHVIEKR AMPEFFNSK-  
           -DPSAEIE-- LYTIPAQSSW FL-------- WDDIHEIERR EFAEFFTES-  
           -PGRPPRE-- LYTIPASSGW FQ-------- WDEIHETERR ALPEFFGGAG  
           -SSSSDID-- NIHVPSYSSW FS-------- WTDINDCEVR SLPEFFD---  
           -AAAAEESPC TITIPSYSAW FS-------- YDSIHETERR LMPEFFEGE-  
           -GVAKQFDGK LLMVPKHSDW FL-------- PMTVHRLERQ VLPQFFSGK-  
           -GVTKQFQGR LHVVPKHSDW FS-------- PGIVHRLERQ VVPQFFSGK-  
           -GVVKRFGDL VHVLPMHSDW FA-------- PNTVDRLERQ VVPQFFSGK-  
           -EAIRSRDSN VHVVPNHCGW FS-------- WEKIHPLEER SLPSFFNGK-  
           -QAVLSRGAG VHVVPSFAGW FS-------- WKEIHQIEKQ ALPSFFDGI-  
           PTPTFKGRKS TIPVDPNAAY MKQKAMMQGL WNVIHSYRVA SNPGHWPAGA  
           PTPGYKNRKS MPPVDPNAAY MKQKTMMQGL WNAIHQFRAP GNLAYWPAGA  
           -LRFLAKQTH PVIIPSFASW FD-------- ISKIHEIEKR SNPDFFNDS-  
           PETFEIPQAH EIVIPSYSKW FN-------- LEKIHSIEVQ SLPEFFTNR-  
           PPKNVTLQSS FTIPPSQCTW FK-------- MERIHEVEKN QLPEFFTGK-  
 
           -----NKSKT PEIYLAYRNF MIDSYRLN-- -----PQEYL TSTACRRNLT  
           -----NKSKT PEIYLAYRNF MIDTYRLN-- -----PQEYL TSTACRRNLA  
           -----NKSKT PEIYMAYRNF MIDTYRLN-- -----PTEYL TSTACRRNLA  
           -----SITRT PKVYKEYRDF IINKFRED-- -----TCRRL TFTSVRKFLV  
           GSGFGTASRN PRIYREYRDY IISRYRED-- -----TSRRL TFTEVRKALV  
           ---SRSSSKN PKFYLYLRNS IIKQYRDD-- -----HPRKI SFTDVRRTLV  
           -AAAASGSRG PEAYKYYRDT LVRRFRAR-- -----PGRRL TLTEARRGLV  
           -----SPGHT PEKYIMLRNR VITTYLER-- -----PARRL AFSECQGLVT  
           -----SPGNT PEKYMLLRNK VIAKYLEN-- -----PSKRL AFAECQGLVA  
           -----SPNHT PESYMEFRNA IVSKYVEN-- -----PEKTL TISDCQGLVD  
           -----LEGRT SEVYREIRNW IMGKFHSN-- -----PNIQI ELKDLTELEV  
           -----SLRRT PEIYLGIRNF IMKKFHSN-- -----PQMHL ELKDLSELSD  
           FIQLPSAKQY PEYYQIIQNP IDMKTIRMRI DGHQYPQVDA MINDCRVMFS  
           FIDLPSAKVY PEYYQVIQNP IDMKIIRTRI DTHQYPMVDA MIADCRRMFA  
           -----SRFKT PKAYKDTRNF IINTYRLS-- -----PYEYL TITAVRRNVA  
           -----IPSKT PEVYMRYRNF MVNSYRLN-- -----PNEYF SVTTARRNVS  



           -----SPSKT PEVYKEYRDF MINTYLQN-- -----PYQYL TLTAIRRNLV  
 
           G--------- ---------- ---------- ---------- ----------  
           G--------- ---------- ---------- ---------- ----------  
           G--------- ---------- ---------- ---------- ----------  
           G--------- ---------- ---------- ---------- ----------  
           G--------- ---------- ---------- ---------- ----------  
           S--------- ---------- ---------- ---------- ----------  
           G--------- ---------- ---------- ---------- ----------  
           ST-------- ---------- ---------- ---------- ----------  
           NT-------- ---------- ---------- ---------- ----------  
           G--------- ---------- ---------- ---------- ----------  
           G--------- ---------- ---------- ---------- ----------  
           G--------- ---------- ---------- ---------- ----------  
           NARDFNEPRS MIHMDAIQLE KAVLRAYEGM RN-TSLGSSI PSTPHSSSSN  
           NARQFNEPGS NIHQDAIQLE KAVLRAYDGM RSQQQYPMMV PYGQPTPQPY  
           M--------- ---------- ---------- ---------- ----------  
           G--------- ---------- ---------- ---------- ----------  
           G--------- ---------- ---------- ---------- ----------  
 
           ---------- ---------- ---------- ---------- ----DVCAVM  
           ---------- ---------- ---------- ---------- ----DVCAIS  
           ---------- ---------- ---------- ---------- ----DVCAIM  
           ---------- ---------- ---------- ---------- ----DVNLLQ  
           ---------- ---------- ---------- ---------- ----DVTLLR  
           ---------- ---------- ---------- ---------- ----DVVSIR  
           ---------- ---------- ---------- ---------- ----DVGSVR  
           ---------- ---------- ---------- ---------- ---PELYDLS  
           ---------- ---------- ---------- ---------- ---AELYDLS  
           ---------- ---------- ---------- ---------- ---VDIEDFA  
           ---------- ---------- ---------- ---------- ----DSEAKQ  
           ---------- ---------- ---------- ---------- ----EMDAQL  
           LMKAMKLKTP KSEVRGRGKK NFSGSDD--E ESARINIQQH QRSMEDAIMQ  
           MMPAG--KTP KTETRGR-KK KYGGPEDNEE ELARQQMIQQ QRQIDQAILQ  
           ---------- ---------- ---------- ---------- ----DVASIV  
           ---------- ---------- ---------- ---------- ----DAAALF  
           ---------- ---------- ---------- ---------- ----DVCSIL  
 
           RVHAGGEQWG LVNYQVDPES ---------- ---------- -RPMAMGPPP  
           RVHAFLEQWG LINYQVDAES ---------- ---------- -RPTPMGPPP  
           RVHAFLEQWG LINYQIDADV ---------- ---------- -RPTPMGPPP  
           KVFLFLEKWG LINFSSSLKK ---------- ---------- -NDHLLSVDN  
           KLFAFLDSSG LINFSASPSR ---------- ---------- -PEAQQQQRQ  
           RVFDFLDSWG LINYNSSASA ---------- ---------- -KPLKWEEKE  
           RVFDFLEEWG LINYGASPSG ---------- ---------- -AKQGRDKKE  
           RIVRFLDAWG IINYLAAGSV ---------- ---------- -QRGLRMAAT  
           RIVRFLDTWG IINYLASGSV ---------- ---------- -HRGLRMATS  
           RVFRFLDHWG IINYCATAQS ---------- ---------- -HPGPLRDVS  
           EVMEFLDYWG LINFHPFPPT ---------- ---------- -DTGS----T  
           KVLEFLSHWG LINFHPFPPA ---------- ---------- -VQGVSELVE  
           LPIEEQKMWR LFKSMKDVR- ---------- ---------- -EEGTNRPLA  
           LPIEEQKMWR LFKSMKDVRS ---------- ---------- -DDDSSRPLA  
           KIHAFLEKWG LINYQIDPRT ---------- ---------- -KPSLIGPSF  
           RLHKFLTKWG LINYQVDSKL ---------- ---------- -LPKNIEPPL  
           RVHSFLEHWG LINYFVNPDG GAYIPLLSSN NNNNNNNNNN NNNNNNNNNN  
 
           TPHFNVLADT P--LACAS-- ---------- ---------- ----------  
           TSHFHVLADT PSGLVPLQ-- ---------- ---------- ----------  
           TSHFHILSDT PSGLQSIN-- ---------- ---------- ----------  
           AKIEQGTPAG IRVTATPNSL RPITAPPLVE ERVETGIKVP P---------  
           TEAEAVVEAP VGLQVTPRPP PSYFAEEKGG GGNENGFRLP P---------  
           AGKSAGDAAS EPATTVKE-- ---------- ---------- ----------  
           EAALSQSSLP IGAT------ ---------- ---------- ----------  
           LIREEPTGEL HLMSAPLKSI DGLILFDRPK CSVRAEDIAS GAS------L  
           LLREEPTGEL QLLTAPLKSI DGLILFDRPK CNLQAEDISS LAS------N  
           DVREDTNGEV NVPSAALTSI DSLIKFDKPN CRHKGGEVYS ----------  
           ASDHDDLGDK ESLLNSLYRF QVDEACP-PL VHKPRFTAQA T---------  
           SITNADTEEK ISVVDKLFQF ETLQSYLIPA PNQAEVTAPI H---------  



           VNFMRLPSKE EFPAYYDVIK KPMDMMRIKH KLENRQYVTL LDV------V  
           VNFMRLPTKE EFPGYYDVIK KPMDFMRIKA KLENRQYVTL LDV------V  
           TGHFQVVLDT PQGLKPFLPE NVIKQEVEGG DGAEPQVKKE FPVNLTIKKN  
           TSQYSTRHDA PRGLFPFESY KPSVQLPDMA KLKKMMNTSD SES-------  
           NSNNSNNNTI ERETTTTSTT TTTTTTTKEK ITSPKQSTSS SSSSSSSSSS  
 
           ---------- ---------- DLRSPQVPAA QQMLNFPEK- -NKE------  
           ---------- ---------- PKTPQQTSAS QQMLNFPDK- -GKE------  
           ---------- ---------- PQKTQQPSAA KTLLDLDKKP LGKDGGLELG  
           -------LTS YSDVFSDLKK PDHVLVCAHC GERCDSPFYQ HNKGIVN---  
           -------LTS YSDVFGEWA- PGMAPICGLC GMECRDGNAQ ILKDGFK---  
           ---------- ---------- -TAKRNCNGC KAICSIACFA CDKYDLT---  
           ---------- ---------- -MPSKLCTGC RTVCGLAYFS CEKADIS---  
           SSSPGMENGD AGFDEKTLLE RLSESFCSFC AQPLPSLHYE SQKEADIA--  
           SEVVDFDAGL AELDGK-IRE RLSESSCSYC LQPLTSLHYQ SLKEADIA--  
           -SLPSLDGDS PDLDIR-IRE HLCDSHCNHC SRPLPTVYFQ SQKKGDIL--  
           -PSGLFPDPM AADELLKQEG PAVEYHCNSC SADCSRKRYH CPKQADFD--  
           -TPSLLSEPT LTEDSITQAE SSVEYHCNSC SVDCSRKRYH CRTQADFD--  
           SDFMLMLSNA CKFNETDSDI YKEAVSLQKA LLEMKRELDT GDDAPRVQVE  
           SDFMLMLSNA CKFNETDSVI YKEAVSLQKY LLEMKRSLDS GEDAPRVQVE  
           VYDSAQDFNA LQDESRNSRQ IHKVYICHTC GNESINVRYH NLRARDTN--  
           --------TL YKYLKESKRK YDEITHPPST TDDENGDKND NGGKMNN---  
           TNNISKPFST SLDLRQNLFS QPFRHICSKC SQDCTFLRYS FTPAPPPQDQ  
 
           ---------- --------KP VDLQN----- -------FGL RTDIYSKK-T  
           ---------- --------KP TDMQN----- -------FGL RTDMYTKKNA  
           DKSG------ ----LTGIKT EALENGAAGG LSSGVSQFGL KLDQYAKKPA  
           ---------- -------ICE KCFKNG---- ---------- NYGEN--NTA  
           ---------- -------VCS KCYANND--- ---------- NKGEANIHPG  
           ---------- -------LCA RCYVRS---- ---------- NYRVGINSSE  
           ---------- -------LCA RCYVRA---- ---------- NYRPGLTSAD  
           ---------- -------LCS DCFHDAR--- -------FVT GHSSLDFQRV  
           ---------- -------LCS DCFHDAR--- -------YIT GHSSLDFQRI  
           ---------- -------LCC DCFHHGR--- -------FVV GHSCLDFVRV  
           ---------- -------LCT ECFNSGK--- -------FSS DMSSSDFILM  
           ---------- -------LCC DCYDKGN--- -------LDA GMSQTDFIIM  
           LRTI------ ----FTSIFA SLFSKKD--- -------EEG KCYSDHLTEF  
           LRTI------ ----FTSIFA ALYSKKD--- -------EDG KCWADYFIEF  
           ---------- -------LCS RCFQEGHFG- ---------- --ANFQSSDF  
           ---------- ------EVST STSMTGDAN- ---------- LLEEGETSRP  
           AVSGEQVIQP QPPQTILLCN NCFTNDQT-- -------FID HSHLIKDQFK  
 
           LAKSKG-ASA GRGWTEQETL LLL------- EALEMYKDDW NKVSEHVG-S  
           PSKSKAAASA TREWTEQETL LLL------- EALEMYKDDW NKVSEHVG-S  
           AMRNRTAASM AREWTDQETL LLL------- EGLEMHKDDW NKVCEHVG-S  
           DDFKLIGNSA AAVWTEEEIL LLL------- ESVLKHGDDW ELISQSVS-T  
           DKKERIDNHS SSAWTDAETL LLL------- EGVLKHGDDW DLIAQHVR-T  
           FKRVEISEES KPEWSDKEIL LLL------- EAVMHYGDDW KKVASHVI-G  
           FKRIEITEDA KSDWTDKETL HLL------- EAVLHYGEDW KKVSHHVG-S  
           DGKKDGLDND GDSWTDQETF LLL------- EGIDKYKENW NAVAEHVG-T  
           DGDNDRSEND GDSWTDQETL LLL------- EGIEKYNDNW NNIAEHVG-T  
           DPMKFYGDQD GDNWTDQETL LLL------- EAVELYNENW VQIADHVG-S  
           EPAEAPG-VG SGKWTDQETL LLL------- EALEIFKENW NEIAEHVA-T  
           ESAEIPG-FG GTSWTDQETL LLL------- EALEIFQAKW GDIAEHVA-T  
           TEVLKANGVP SSEWPFTLDQ IKMNIDKCRY RRLDKLQKDF FDLFERAR-E  
           PDLMKAAGVP PAEWPFTMDQ IKINIDKCRY RRLDKLQKDF FDLFETAR-E  
           IRLENNGNSV KKNWSDQEML LLL------- EGIEMYEDQW EKIADHVGGH  
           LKKVKILEQI DENWSKEDLQ KLL------- KGIQEFGADW YKVAKNVG-N  
           KIELPEPSPL EDQWTDQETL LLL------- EALDIYSDSW NDVADHVK-T  
 
           RTQDECILHF LRLPIEDPYL ENSDASLGPL AYQPVPFSQS GNP-------  
           RTQDECILHF LRLPIEDPYL EDSEASLGPL AYQPIPFSQS GNP-------  
           RTQDECILHF LRLPIEDPYL EDDGGFLGPL ACQPIPFSKS GNP-------  
           KSRLDCISKL IELPFGEFLM GSASGRL--- N---PSILTE DEN-------  
           KNKSECIARL IQLPFGEHML GTVNGKL--- DNRLHKIQTT DGK-------  
           RTEKDCVSQF VKLPFGEQFV KESD------ --------SE DGL-------  
           RSEKDCIARF TRLPFGEQFM GP-------- --------KE DKI-------  
           KSKIQCLHHF LRLPVEDGLL ENIKVPEASF SSKFWLMQNA S---------  



           KSKAQCIYHF IRLPVEDGLL ENIEVPDASV P----FRAET N---------  
           KSKAQCILHF LRLPVEDGLL DNVEVSGVTN T-----ENPT N---------  
           KTKAQCMLHF LQMPIEDAFL DQIDYKDPIS KDTTDLAVSK DDNSVLKDAP  
           KSKAQCMLHF LKMPIMDPFL HDGDVNEISQ ETAEQVSAEQ GTSRVTEKME  
           LSKAGSSMYE AACTLQKSFI VERDTRCKDL IHSNAYCVIE KDIDEAIEKE  
           LAKLESPIYE AACQLQKAFI VERDAKCKDV IHSQAYSVIE KDIDEAIEKE  
           KRVEDCIEKF LSLPIEDNYI REVVG----- ---------- ----------  
           KSPEQCILRF LQLPIEDKFL YGDGNGKGDN D--------- ----------  
           KSKEQCLLQF LKLPIEEPYL EDNITKSISL QPPSSNSILN GSS-------  
 
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           EEAENKKRVD EDETMKEVPE PEDGNEEK-- -----VSQES SKPGDASEET  
           VEDKTKEIKT NDRKTAAKPK LNLTETEVNL DDNVVANNDT KSSGDINVDV  
           RSLKAKEEHD EEGGNKPAMV KR-HESEVEM EDIEIDG--- --TKYVAPCY  
           KVVKAKEESD E-GGESPAMG GRAAESEVEM EDVEVDG--- --VKYVAPCY  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
 
           ------VMST VAFLASVVDP RVASAAAKAA LEEFSRVREE VPLELVEAHV  
           ------VMST VAFLASVVDP RVASAAAKSA LEEFSKMKEE VPTALVEAHV  
           ------IMST VAFLASVVDP RVAAAAAKAA MEEFAAIKDE VPATIMDNHL  
           ------TEQV QTDGQEHEET ETREEKEDRV NED------- EPPAKRKRVA  
           ------VNKS TVKESSSQPT ETVDDMQIDG NEDGADKSVE EHPTKHRRLF  
           ------EMFD QIKDSDIPES EGIDKDGSS- ---------- --PNKRIKLT  
           ------QFGN ---DCDLNE- ----ESGSH- ---------- --ISKRLRLT  
           ---------- ---------- ---GSVFK-- LPQLFALGSL PQSGEAG-DL  
           ---------- ---------- ---GYPHL-- DCNGSTSGNL PQKIPPDNQL  
           ---------- ---------- ---GYDHKGT DSNGDLPGYS EQGSDTEIKL  
           NEMEAEQKTP KLETAIEERC KDEADENIAL KALTEAFEDV GHSSTPEASF  
           CSNTGVSNRS SDTEPTKKET SGENTSNIVN DVLKYAFEAV GHIPKIEGLG  
           AYVSRSDEKK TPLHIFRIER TFKDENGEKA LQGHWVYRPE ETLHLASRKF  
           AYIARADEKK TPLHIFRIER TFKDETGEKA LQGFWVYRPD ETLHLASRKF  
           ---------- ---------- ---------- ---------- --------ST  
           ---------- ---------- ---------- --------NG LGPLKYAPHL  
           ---------- ---------- ---------- ---------- -SNNNNNNNN  
 
           KKVQEAARAS GKVDPTYGLE SSCIAGTGPD EPEKLEG--- --------AE  
           RKVEEAAKVT GKADPAFGLE SSGIAGTTSD EPERIEESGN DEARVEGQAT  
           KNVEKAS-AG GKFNPNFGLA NSGIAGTGND KDDEEGKEGG ASASAGGSDE  
           LISEGDSSLM KQVAAMASKV GPSVATAAAK AALAALCDEA SCPKEIFDTD  
           SSIDITVSLM EQLAHLTTST SPDVVAAAAD AAIKALGNEN PQARRAFQLS  
           PLADASNPIM AQAAFLSALA GTNVAEAAAR AAVRALS--- ----------  
           PLADASNPIM AQVAFLSAIV GSDVAVAAGQ AAISAQS--- ----------  
           PFINTANPVM SLISIMS-LA LLFRDDLQIA FLASSLGPRV AASCASEALI  
           PFINSSNPVM SLVG------ ---------- FLASAMGPRV AASCASAALS  
           PFVKSPNPVM ALVA------ ---------- FLASAVGPRV AASCAHESLS  
           SFADLGNPVM GLAAFLVRLA GSDVATASAR ASIKSLHSNS -GMLLATRHC  
           SFTEAGNPVM ALVAFLSGLV DHDDVTTLCC SSLKAISDMS PALQLATMHC  
           MKQEVFLTPF RDTVLAERLR GRCVVISLST YTSKVITEYS EEDVYLCEYK  
           IKQEVFLTPF RGTILAERLR GQCAVVSLAT YSTKILSDFA EEDVYLCEYK  
           LNGKGGDSRD GSVS------ ---------- ---------- ----------  
           PFSKSENPVL STIAFLVGLV NPKTVQSMTQ RAIQSAES-- ----------  
           NQQLLNNPIV SMISFLSTSV SSEVASAAAK AATDVLNKEN ----------  
 
           EEK---MEAD PDGQ-----Q PEKAENKVEN ETDEGDKAQD GENEKNSEKE  
           DEK---KEPK EPREGGGAIE EEAKEKTSEA PKKDEEKGKE GDSEKESEK-  
           EMKDLSKKDD DAKSKDNTKS DKTNTNTDSS STSSSATGNT NNTDKKPKES  
           D--------- ---------- ---------- -----YSNFT VDR-------  



           EKE------- ---------- ---------Y QTRAFSSNHA RQRDYCSDDV  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           VLT------- ------GGD- SRISS--IGN DVM----GHA ARPN------  
           VLT------- ------VDDD SRVNSEGICS DSR----GQG PHPN------  
           VLS------- ------EDD- -RMKSEGMQG KEASLLDGEN QQQDG-----  
           YIL------- ------EDPP DNKKDPTKSK SCSADAEGND DNSHKDDQPE  
           FIL------- ------QDPP NDLKDPPVSI SFANTDCGQQ KDKDATSNP-  
           YHGKPKYFAK LRTWPFTAED EELEYTKRTK LMTPKRNLTA VDSDGNEGKD  
           YHGKPKYFSK LRSWPYSSED EELECTKRGK PVTPKRILTV VDPTSSEEKE  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
 
           QDSEVSEDTK SEEKETEENK ELSSTCKERE SDTGKKKVEH EISEG-----  
           SDGDPIVDPE KEKEPKEGQE EVLKEVVESE GER-KTKVER DIGEG-----  
           SGSSPSGDKS AIKSDKSNKS SPTETAAAAS GGEVDIKTED SSGDGETKDG  
           ANGEKDTDME EQQEEKDGPQ GLPVALRIR- ---------- ----------  
           GGGDRDVEMH GHPDKKQGKM FISTTYQVR- ---------- ----------  
           ---DVDYEA- DKNASRDPNR QDANAASSG- ---------- ----------  
           ---QVDISAS ETDSSINISK EEESSCTNG- ---------- ----------  
           ---------- -CGDYLIPKI NSSLAVSSE- ---------- ----------  
           ---------- -FRDHNG--- GVSSSISPE- ---------- ----------  
           ---------- AHKTSSQNGA EAQTPLPQD- ---------- ----------  
           EKSKKAEEVS LNSDDREMPD TDTGKETQD- ---------- ----------  
           ---------S VTDNDDNLKE ESALSVEEP- ---------- ----------  
           DVIVDGEEEE DEEDRARLEV SLDMERFELE ASKDEESGKT YFQQIRSETG  
           IVEVE---DD DEEDRARLEV SLDMERFEYE STK--EDGKI YYQQIRSSTG  
           ---------- -GSKLMECVN DAVQTLLQG- ---------- ----------  
           ---------- IKSQKEEISD QKPIEHIKE- ---------- ----------  
           ---------- GDSMITDNDN DDNDHLSKVN ---------- ----------  
 
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           TEAKE----- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           KFFWLGQCVL VFNNMKPLCD VMKINKIWRE K-DGSEWFSG CWFARPSETI  
           KFFWLGQCVL VFNPLKPLCD VMRINKLWRE EADGSEWFSG SWFARPSETI  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
 
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           HDEGRLFFKN EVIAVYRNDE TRKLCEIQRV CDVMPAKLYI KQRQTEVSEC  
           HDEGRLFFKN EVIGVYRNDE TRKLCEIQRT CDVMPAKFYT KQRQTEISEC  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
 



           ---------- ---------- ---------N VATAAAAALA SAATKAKHLA  
           ---------- ---------- ---------N LSTAAAAALA AAAVKAKHLA  
           ---------G TGTGTGPLAV PKEGTFSENN MQTAAAAALA SAAVKAKHLA  
           ---------- ---------- ---------- --ASVATALG AAAAQAKILA  
           ---------- ---------- ---------- --AAVATSIG VAAARAKMLA  
           ---------- ---------- ---------- --ETTRNESE RAWADAKSLI  
           ---------- ---------- ---------- --LSANDLLK EASANAQVQL  
           ---------- ---------- ---------N VRHAARCGLS AAATKCKLFA  
           ---------- ---------- ---------K VKHAAMCGLS AAATKAKLFA  
           ---------- ---------- ---------K VMAAFRAGLS AAATKAKLFA  
           ---------- ---------- ---------S VSEEKQPGSR TENSTTKLDA  
           ---------- ---------- ---------N TTSTSSKNTR KLSNAKESKD  
           DVFVCETMVN GSADTPDDCS LFGFQSIVDE FSDAQTMNLD YGKAMRKMKA  
           DVFVCETMVN GTADAPDDCS LIGYPDPANE FTDVQTMNLD YAKSMKKMKT  
           ---------- ---------- ---------- -----DDKLG KVSDKSREIS  
           ---------- ---------- ---------- ---GSEIAIS SLGYRSHIFA  
           ---------- ---------- ---------- IQAAASATLA ATSIKAKALS  
 
           AVEERKIKSL VALLVETQMK KLEIK----- ---LRHFEGL ETIMDREKEA  
           AVEERKIKSL VALLVETQMK KLEIK----- ---LRHFEEL ETIMDREREA  
           ALEERKIKSL VALLVETQMK KLEIK----- ---LRHFEEL EATMEREREG  
           DQEEREMEQL AATVIEQQLK KLQSK----- ---LKFLDDL ESIMDEEEKV  
           DQEEREMELL MASIIETQLK KIQYK----- ---IKHFEEL ELIMDQEYAT  
           EKEEHEVEGA IKETVEVEMK KIRDR----- ---IVHFEKL DLEMERSRKQ  
           EKERKAIEQS LSDIVGVQMK EIQDK----- ---IRRFEQK ELLMEKERKQ  
           DQEEREIQRL SATIINHQLK RLELK----- ---LKQFADI ETYLLRDSEQ  
           DQEEREIQRL TATVINHQLK RLELK----- ---LKQFAEV ETLLLKECEQ  
           DHEEREIQRL SANIVNHQLK RMELK----- ---LKQFAEI ETLLMKECEQ  
           VQEKRSSKPV TTDNSEKPVD IICPSQDKCS GKELQEPLKD GNKLSSENKD  
           ESPQVEPKPS SANDCDNPIS QVAKR----A SDNIRGHSST VLPVSLNNTN  
           HKLHVSIPNE EVLFYKQPIK MDKELSPLLK GEGVMPLDHL DEMMDDDTDG  
           YKLHVSIPNE EILFYKQPIK MEKELSPRVN GDGVMPLDHL DEMMDDDTDG  
           EKYIEESQAI IQELVKLTME KLESK----- ---FTKLCDL ETQLEMEKLK  
           TNEERQMNFL TNELIRLQME KLDAK----- ---LNHLKKL EKFMELERKT  
           KSEEREIQSL ILKIINVQTK KLELK----- ---LKCYSEM ENALEKEKNQ  
 
           LEQQRQQLLT ER-------- ---------- ---------- ----------  
           LEYQRQQLLA DR-------- ---------- ---------- ----------  
           LEYQRQQLIT ER-------- ---------- ---------- ----------  
           IEGVKETIIQ ER-------- ---------- ---------- ----------  
           LQQMKSSLVD EWQKQSQQFG VWRIGAILNR LGFDRTAGME SHRRAPPFFP  
           LEEVRNLLFV DQ-------- ---------- ---------- ----------  
           LHCLKELLFS DQ-------- ---------- ---------- ----------  
           SERMRQGLQA QRIR------ ---------- ---------- ----------  
           VERIRQRIAS DRVR------ ---------- ---------- ----------  
           VEKTRQRFSA ERAR------ ---------- ---------- ----------  
           ASQSTVSQSA ADAS------ ---------- ---------- ----------  
           EPCSISSQEA SAGN------ ---------- ---------- ----------  
           SESVSSSIHP KILKEGSPPA TVQSQTSSVS TPPQHPSISA EMPIMTPKAV  
           SESVTSSSHP PPATSSSPPE TPSESGGDVA ATVAAVANQT ASTPVTPKAV  
           YVKESEKMLN DR-------- ---------- ---------- ----------  
           LERQQENLLI QR-------- ---------- ---------- ----------  
           LEKERQALFS ER-------- ---------- ---------- ----------  
 
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           NAERRRRQPK TPPSSPPGLS VSPNLARHLS SPRPPPPDAQ FTGALMAKKG  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           KSKSGYILFS AEVRKRIMHE NPDAGFGEVS KIVGIEWKKL SEEQKKHYEM  
           KSKSGYILFS AEVRKRIMHE NPDSGFGDVS RIVGVEWKKL SEEQKKHYEL  



           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
 
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           KAAAAEAAAP DAGVSSPQGG GGEKEGSFLL GSPTWEDAGG GRWRCKETGH  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           RAEVVAVEKA KQDAIKASQA MTLLPGQVRI YQCKWAACDS QYDTESALLE  
           RAEVVAVEKA KQDAIKAHQA MTLLPGQVRI YACKWAACDT QYDTETALLE  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
 
           ---------- ---------- ---------- ---------- -QNFHMEQLK  
           ---------- ---------- ---------- ---------- -QAFHMEQLK  
           ---------- ---------- ---------- ---------- -QQFHLEQLK  
           ---------- ---------- ---------- ---------- -VSVLQCAFR  
           ELPEREKEAY GRSRACRLAL IDQAVARKKP PLNAFKPHPE HKSKLICNIT  
           ---------- ---------- ---------- ---------- -LNIFFHTRK  
           ---------- ---------- ---------- ---------- -LAVVQHQRR  
           ---------- ---------- ---------- ---------M MSGLRLASPR  
           ---------- ---------- ---------- ---------I VS-TRLASPG  
           ---------- ---------- ---------- ---------M LS-ARFGSPG  
           ---------- ---------- ---------- ---------Q PEASRDVEMK  
           ---------- ---------- ---------- ---------T KDTSHTEHIE  
           HVIQHHTSQI IMDSDQQFVC MWMTCLRNRK DGKPFPSLPR LHRHIKEKHM  
           HVIQHHTSQI IMDSDQQFVC MWMTCLRNRK DGKPFPSLPR LHRHIKEKHM  
           ---------- ---------- ---------- ---------- -LSLSKQILD  
           ---------- ---------- ---------- ---------- -LNFNQNSSK  
           ---------- ---------- ---------- ---------- --FSLLKASQ  
 
           YAELRARQQM EQQQHGQNPQ Q-AHQHSGGP GLAPLGAAGH PGMMPHQQPP  
           YPEMRARQQH FQQMHQQQQQ PPPALPPGSQ PIPPTGAAGP PAVHGLAVAP  
           AAEFRARQQA HHRLQQELQG QAAAGSMILP QQQQLPQAQQ PQQQQQTLPP  
           SGITKR---- -WDHTYVK-- ---------- ---------- ----------  
           GDIINKSEEH IWKHINGKRF LNKLEKLEEK MASGEMAEGE AEQSNEGENK  
           --ARKTEDRI EC-------- ---------- ---------- ----------  
           PPAVTTESKD DEKPKPVISI S--------- ---------- ----------  
           G--------- ----NTMASN PLSQANIRPP GIPGSMP-QA GTPAFYSNNM  
           NS------LP GGSTSTMSSN PMSMS-PRPM GVPGSMP-QS SMPAPFANNM  
           GISPQTNNLQ GMSLSTGGNN INSLMHQQHQ QQQASATSQP SIIPGFSNNP  
           DTLQSEKDPE DVVKTVGEKV QLAKEEGAND VLSTPDKSVS QQPIGSASAP  
           GDKPIYEDP- ----PLEGKV ELNKIEHEVT DLSAVQQHES IQTSLKKGYI  
           PTAAKNIYSN QLGKNFFKSI PNQGDTPGCR IVSAPYGQLP TAPS-NGGIP  
           PTSAKTIHQT QLGKNFYRVM SAPGEPT--R VSHQPYGNAP TGPPQTMQAP  
           LNKSLEELNV SKKLVLISEQ VDSGIQLVEK DQEGDDEDGN TATG------  
           IVNVLSKCLN LISDSNINNS SVAEKEEIRS QIDHFKSMLS KPETLSIGKN  
           NNQLQQQIPS YLVNQNKKDH QQQQSQLQSQ LQQQPQQQQQ QNYN------  
 
           P--------- ---------- -------YPL MHHQMPPPHP PQPGQIPG--  
           ASVVPAPAGS GAPPGSLGPS EQIGQAGSTR GPQQQQPAGA PQPGAVPPGV  
           H--------- ---------- -------PHL AQQQQLPPHP HQLPPQSQPL  
           ---------- ---------- ---------- ---------- ----------  
           T--------- ---------- -------KSR KKKDKKKAAV VNPSLPREPK  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           QVH------- ---------- ---------- ---------P QMAFLQQQMQ  
           QGHGH----- ---------- ---------- ---------P QMAFLQQQQR  
           QVQ------- ---------- ---------- ---------A QMHFMARQQQ  



           ENGTAGGNPN IEGKKEKDIC EGTKDKYNIE KLKRAAISAI SAAAVKAKNL  
           QDHNS----- --------IK KTVADDVSVQ RLQRAAASAI SAAAVKSKLL  
           PQQQHQ---- ---------Q QQHHGNGMNG NMQQGAPQVI NRHPVSQQMH  
           PQQVHH---- ---------V NGHHQNGTVG --QHLQAQLM NGGGLHQQQH  
           ---------- ---------- ---------- ---------- ----------  
           P--------- ---------- ---------- ---------- -----FNKPN  
           ---------- ---------- ---------- ---------- ------DQPS  
 
           --PG----SM MPGQHMPGRM IP-TVAANIH PSGSG----- -------PTP  
           PPPGPHGPSP FPNQQTPPSM MPGAVPGSGH PGVAGNAPLG LPFGMPPPPP  
           AGPTAQHQPL PPHVVSSPNG APFAAPPISL TG-------- -------GLP  
           ---------- ---------- ---------- ---------- ----------  
           PEIDDSDNSD DPDFWVPPVG SRWDDDDGKD RWTSS----- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           QQQQKQQQQQ QMQ-----LQ QQQQQMQL-Q QQQQRQAFL- ----------  
           QQMLSFGPR- --------LP LSAIQTQP-S PQTSNIMFN- ----------  
           QQQQQQQQQQ QAFSFGPRLP LNAIQTNAGS TASPNVMFG- ----------  
           AKQEEDQIRQ LSGSLIEKQQ LHKLEAKLSI FNEAESLTM- ----------  
           AKHEEYQIQR LAALVIDK-Q LHKMQAKMSV FTEADNLVL- ----------  
           HQHPQHMQQH HDHHPHQQHY QQGGQPHPQM QMGPPQNGMF QQGSSSSQQY  
           VDHSHHQQQQ HYQVAQQNGM YQQGPSSSQQ HHHPQHP--- QQQHPQHQQY  
           --HGVKRVGK EGEEVGEGDS IAKLQPQVYK PWSL------ ----------  
           IETGENHNGQ SISNENDVKP ISIEAPQFYR YWSA------ ----------  
           ATTTTTTTTT INANTITTTT NESTQTEEAM KEN------- ----------  
 
           PGMP------ ---------- PMPGNILG-- ---------- -PRVPLTAPN  
           PPAPSIIPFG SLADSISINL PAPPNLMGSP PSPVRPGTLP PPNLPVSMAN  
           PGAP------ ------TAIV TNPSDQTG-- ---------- --PVAAGAAQ  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- -----PVKDK DDAAEDEDGD  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- --QQQQQQMQ QQQQQLQQQQ  
           ---------- ---------- ---------- --PGMPNSVT PNHHQLLRS-  
           ---------- ---------- ---------- --NNQLNNPA AAGAASINQP  
           ---------- ---------- ---------- --RVREQLER SRQRLYHERA  
           ---------- ---------- ---------- --RAREHTER TRKKLLMERS  
           HQAPP---QQ MIQQQHQQPG PPPQQQQPQM QPIVVTDVGR TVVRAVVPAF  
           HQGPPPLPPQ QQQMMQMQQG QQPQQQQ-MQ QVPQIADVGR TVVRCVVPAF  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
 
           GMYPPPPQQQ PPPP------ ---------- ---------- -PPADGVPPP  
           PLHPNLPATT TMPSSLPLGP GLGSAAAQSP AIVAAVQGNL LPSASPLPDP  
           SQAPTPMDTT PPSSG----- ---------- ---------- -PVSDANAPP  
           ---------- ---------- ---------- ---------- ----------  
           DDGDDMADKD DKETR----- ---------- ---------- EIASRTKRLS  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           QRQLQMLSFG G--------- ---------- ---------- -----RLPLS  
           ---------- ---------- ---------- ---------- ---------S  
           SFSHPMVR-- ---------- ---------- ---------- --------SS  
           QIIAARLGVP PSMSSKASLP TNRIAANFAN VAQRPPMGMA FPRP-PMPRP  
           AIIASRMAAL P--------- ---------- ---------- -PRPNHQPGM  
           VAPPNQIHSR RVLHSEAYLK YIESLAQNRQ KSVSRWERTL GATARNTQPA  
           IAPPNQIHTK RVLHSEAYLK YIESLAQNRQ KSVSRWEKNL GSTIRNTQPN  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
 
           PAPGPPASAA P--------- ---------- ---------- ----------  
           GTPLPPDPTA PSPGTVTPVP PPQ------- ---------- ----------  
           GSAMPPGGIP PANTAPIAGV APSS------ ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           VEAVGPSSFA SRKKKTKKEQ ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  



           ---------- ---------- ---------- ---------- ----------  
           AMNAPSTSAA PNVMFDNPDM PGPSNQG--- ---------- ----------  
           SGNNSSVG-- ---------- ---------- ---------- ----------  
           TGSGSGSGLG LN-------- ---------- ---------- ----------  
           PGFPVPGSFV AATTMTGSSD PSPGSDNVSS V--------- ----------  
           PGSRLPVGYG VNQHLRRS-- ---------- ---------- ----------  
           GNARAPSHWI RRIENGRPVA REEDVTKALW KLRDELLKST CSLVMDRPTQ  
           PNARPPTNWI RRTEAGRPVA REEDVTKALW RLRDELLKST CGMVLERPT-  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
           ---------- ---------- ---------- ---------- ----------  
 


