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P-- FVSWLLSTKLTQR- -QIETLASHLTVGETYFFRETASLEALEKY ILPELIESRRS-~ TRSLRVWSAGCATGEEPYT IAIMLSRLIPDIS-KWQV
T-- AARHLLSTSLTRR- -QIEILACRLTVGETYFFREQKCLNVLEQSILPEL IRKCKES- NRQLRIWSAGCCTGEEPYSIAILLDRLFEKHGEEWNA
S-- CIQGLLGSPVTKV- —-QLDTLVAHLTVGETFFLRDESHFNALQHQILPD I FEKCAKK- GKPPRFWSAACCTGEEPYTMAMVVDRMKPYWT-AKDF
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GELQEL IELVIVPETWFFRDREAILSLARMARQ-QIAE-- K-PDRCVRVLSLPCSTGEEPYSVAMALLDAGVP-SVN--F
DEFQAL IEAVVVPETWFFRHREALLALGRLAAE-RAFA-- D-GRRTLRALSLPCSTGEEPYSIAMAMLDAGVP-AGR--F
DEFQAL IEAVVVPETWFFRHREALLALGRFAAE-RAFA-- D-GKRTLRLLSLPCSTGEEPYSIAMALLDAGVP-PGR--F
DEFQAL IEAVVVPETWFFRHREALMALGRFAAE-RVFG-- D-HARHLRVLSLPCASGEEPYSIAMALLDAGIP-AAR--F
DELQAL IESVVVPETWFFRHREALLALARFAAQ-RVFG-- A-GEPMLRILSLPCSTGEEPYSIAMALLDAGIP-GDR--F
EEMQQL IEAVVVPETWFFRYPESLKALAGLALR------- --HRGELRILSLPCSTGEEPYSIAMALLDAGLK-PEA--F
GEVQAL IEAVVVPETWFFRYPESFTTLARLAFE-RLPS-- LGGGRALRILSLPCSTGEEPYSIVMALLDAGLS-EYL--F
GEVQTLIEAVVVPETWFFRYPESFTTLARLAFE-RLPS-- LGGGRALRILSLPCSTGEEPYSIVMALLDAGLS-EYL--F
-DEYWMRLNGSP- GEVQAL IEAVVVPETWFFRYPESFTTLARLAFE-RLPS-- LGGGRALRILSLPCSTGEEPYSIVMALLDAGLS-EYL--F
-DDYWLRLQQSA- DEQQAL IEAVIVPETWFFRYPESFTALASLAHK-RLAQ-- LAGARPLRLLSLPCSTGEEPYSLAMALFDAGMA-PGA--F
——————————————————— DDYWLRLQQSA----DEQQAL IEAVIVPETWFFRYPESFTALASLAHK-RLAK--------LAGARPLRLLSLPCSTGEEPYSLAMALFDAGMA-PGA--F
——————————————————— DDYWLRLQQSA----DEQQAL IEAVIVPETWFFRYPESFTALASLAHK-RLAQ--------LAGARPLRLLSLPCSTGEEPYSLAMALLDAGIA-PGA--L
EEQQAL IEAVIVPETWFFRYPESFGALVGLAHK-RVTE-- LAGTRPLRILSLPCSTGEEPYSIAMALLDGGVS-PAA--F
QELQEL INAVVIPETWFFRDREAFTMLARHARV-HKR--- ---AQSIKVLSLPCSTGEEAYSVAMAMFDAGFE-AHE--F
R-=—mm e AYAEALENSD----DEWKRL I EMVVVPETWFFRNREAFHYLVRFVTD-DWLP---—-—-- RGSGRPLSVLSIPCSTGEEPYSIAMALLDAGIQ-EDR--F
——————————————————— S-YLSLVRASD----EELAELVEEIVVPETWFFRDNKPFELLFETVAG-~--~=-----------CSDEFRVLSAPCSTGEEPYS IAMTLMGAGLK-N----F
EERARLLDAVLVPETWFFREPPAFEALAESAAR-HRLQ--- R-RSVPFHVLSLGCSTGEEPWS IVIALREAGMR-KGD--F
EIFYELINRLTINETYFYRESEHLQLL IEHLLP-PLLNQQRS- -EPIRILSVGCSSGEEPYSIAMALTERFGP-DQAHLF
DEFQEFVTLLTINETYFYREPEQLMLLVDRLMP-RLLADESAG- -LPITILSAGCSSGEEPYSIAIALLEKFGE-AAARMV
GEMQALVELVTINETYFMREPEYLKLLLDRL IP-ELLAASGG-- -DGLKIFCAGCSSGEEPYSLAILLDQRYG--SAARHF
GEMQALVELVTINETYFMREPEYLKLLLDRL IP-ELLAASGG- -DGLKIFCAGCSSGEEPYSLAILLDQRYG--SAARHF
GEMQALVELVTINETYFMREPEYLKLLLDRL IP-ELLAASGG- -DGLKIFCAGCSSGEEPYSLAILLDQRYG--SAARHF

—-ASYWTRLLSSE-
-DEYWMRLNGSP-
-DEYWMRLNGSP-

-- -EDYYRLLAADA-
-- --EDYYRLLAADA-

PE--- HYIQRLTG-AGGE- EELRSLLPLVTVGHTEFFRDAKQFRALEKSVLP-DLVSRSRR~ E--MRKVSIWSAGCATGEEPYSLAMVLAELGAL-S--LEV
PE-————————— - VYVQRLRD- I GGE-~---QELRSLLPLVTVGHTEFFRDPKQFRALERF I LP-QLLAKARR----E--MRRVCIWSAGCATGEEAYSVAMVMAELGAL-A--VEV
AR==m e e AYLALLRSPAEGD----EELRRLLPLVTVGKTSFFRDERQFRALE-ALLP-ELVARASG----G--GRRVSIWSAGCATGEEPYS IAMTAESLGAA-P--EHL
QYLMFLQS-PSGV----TDLEDL I AAVVVNKTDLFRDEVQLAAFRAQVLS-PLVARNR-~- ~RPLRVWSAGCATGEEVATLLVLLAEAGAN----SDS

QYLLHLQS-PSGA----GDLASL I SVIAVHKTDLFRDEVQLASFRTHVLE-PLVARSSG- —-RPLRVWSAGCATGEEVATLLILLDEAGAD----PTS
FLRKLLVREA----AAVECFIEHAV IGETYFFRHPEHLRTLARLAQT-HPAPC-~——————————— FQVWSAGCASGEEPYS IAMALMAEGLP-E--GRF
FLKALLARDP----VVVETFIEYAVIGETYFFRHPEHLRELTRVIAA-HGEP- -~~~ -—-—-———- VHIWSAGCATGEEPYS I TMALLAAGVP-V--ENI

FRARLRARDA RCVAELVEAAVVGETYFFRHPEQLEVVRQLVLE-RAPRER- P-———— LRIWSAGCATGEEPYTLAMLLRDAGRA-G--CRD

AYRVRLAEEP----SALDDLL IELTVGETYFFRTPEHFEHLRSVVLP-E-LRER- HGPDHTARMWSAACSSGEEPYSIAALLLGEGWD----EHM

LYLGRLASDP- GAFDDLLNELTIGETYFFRTHEHFDFLRHQALP-E-LRRL- RGPEHTVRVWSAGCASGEEPYSLAVLLMEEGYG----HRM

AVARALLEGA- RPLAPFIEELTVGETWFFREPAQWAF IEEVVLP-EGLRRR- EGGVERFRAWSAGCSTGEEPYTLAIVLHDRGVR----ERV

——————————————— LEAYLAKLEAAGNQD----AELRLLAERLTVGETYFFRHLAQLQALVAEVLP-RVQREG- ---RPARVLCAGCSSGEEAYSVAILCRENALV-EPER-L
-LEAYLAKLEAAGNQD----AELRLLAERLTVGETYFFRHLAQLQALVAEVLP-RVQREG- -RPARVLCAGCSSGEEAYSVAILCRENALV-EPER-L
——————————————— LDAYVARLSGEAGRD-----EIRPLAARLTVGETYFFRNANDMEAFSGLVLPERVRRRGA —--DRRLRILSAGCASGEEPYTLAMLVRSAPQL-AGWD-V
AECLEY ILSPTVG-TDDLEQF INRLTIGETFFFRDTNALRVLEYEILRKISGRGS------- GLNGAARIWSTACSTGEEPYTLAMICRRSGVS------ A

Pemmm e EEVFRLIRKRSD---KAFMDMISPHITVGETFFFRDRKALDAFGRE IVPRLASR-=—~—==~-~, AKRP INVWSAGCSTGEEPYTLAMIMDHS ILGLAGG--F

ALLERMERDD---AEAWEAMATAMT IGETYFFRDPSHFDLLRL IMRG--APR-- --NRRMRLWSSACANGAEPYSMA I LALEEFGAAAAER-V
--NPSRLRGWSAGCATGEEAYSLASCLMASAPP--G-MPV
ALGHPALR IWSAGCSDGQELYTLML ILDRL IPK-HETWQV
———————————— RPLRVWSAGCSSGEEPYTLAMSFADAGVD-~--~---A
KEAIRIWSAGCSNGCEPYSVAIL IDKYFSELRDN--V

———————————— SKTIKILSVGCSNGCEPYTIAME I LEQFGKTDN--~1




E. coli
S. typhi
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B5ECK8
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A7NNV5
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KVFASD IDTEVLEKARSG I YRHEELKN-LTPQQLQRYFMRGTGP----HEGLVRVRQELANYVDFAPLNLLAK-QYTVPG----PFDAIFCRNVMIYFDQTTQQE I LRRFVPL-LKPDGL
KVFASD IDTEVLEKARSG I YRLSELKT-LSPQQLQRYFMRGTGP----HEGLVRVRQELANYVEFSSVNLLEK-QYNVPG----PFDAIFCRNVMIYFDKTTQED I LRRFVPL-LKPDGL

TITATDINPRFLQKAVAGVYGEWSFRN-APAGLKQHYFHRTEDGH- -~~~
TLLATDINARSLERASQG I YREWSFRG-DFQWLKDQYFTRTLDGR--~
AILATDINPVFLDRAAEGLYREWAFRG-TPGWIKERYFKRKKNGL -~~~
SILATD INSRFLEKARKG I'YTNWSLRN-APNWMVEKYFTVHGNNR -~~~
TLLGTDINPQALERARCGTYSKWSFRN-APGWLMN-YFTQLPDGN--~-
TLLGTDINPQALERARCGTYSKWSFRN-APGWLMD-YFTQPPDGG-~--~-~

—=YTIVPQIRKLVNFAHLNLAED-AYPSLETDTNAMDV I FCRNVLMYFTPLQTRKV IRNLHHA-LVEGGW
~YRISEKIRKMVTFNYLNLATD-TYPSLYNNTNAMD I IFCRNVLMYLEPSLAKRVVGRFYRA-L IDEGW
-FEIVPHIRKRVTFSRLNLVED-VYASQTNGTRAVDV IFCRNVLMYFSSPAVKR IGQGFYRS-LVDYGW
-FEVEKGLKKAIRFTNLNLVDP-VYPSAVTHTEDVNVVFCRNVLMYFNQKLRDTVIER IAWA-LADNGW
-YQIEPHIRKMVRFAHLNLVDP-GEK-TWSQAQGMDF I FCRNVMLYFHPEQ IRETVARLHAA-LNDGGW
--YRIEPHIREMVRFAHLNLVDP-GEK-AWSLAQGMDF I FCRNVMLYFHPEQ IRETVARLHAA-LNDGGW

SILATD INRRFLNRAREARYGNWSFRE-TPDDLRDRYFVAE----- PE-KGLWRLRDD IRRTVTFAQLNLAEP-TYPAPHLG I VAFDL IFCRNVMIYFDEETTRQVVQRLYDA-LVPGGW
SILATDINRRFLNRAREARYGNWSFRE-TPDDLRDRYFVAE----- PE-KGLWRLRDD IRRTVTFAQLNLAEP-TYPAPHLG I VAFDL IFCRNVMIYFDEETTRQVVQRLYDA-LVPGGW

TILATDINTAFLNRARAGVYGAWSFRE-TDPALRDRYFER-
TILATDINAGFLERARAGVYGAWSFRE-TEPTVRDRYFEP-
TVLGTDINQKFLSRAREGRYDEWAFRT-MSDSLRAACFEK---V--GN--
HIVGTD INDAFLEQARRGAYGDWAVRG-LAPETLDACFDR---Q--DR-~
TILGTDLSAGALAVAREAEFGPWALRT-LDTEERARWFRRTPARPGLP-H
TILGTDLSAGALAVAREAEFGPWALRT-LDTEERARWFRRTPARPGLP-H
TILGTDLSAAALAVAREAEFGPWALRT-LDTEERARWFRRTPARPGLP-H
TILGTDLSAGALAVAREAEFGPWALRT-LDTEERARWFRRTPARPGLP-H
TILGTDLSAAALATARAAEFGPWALRT-LDTEERARWFRRTPARPGLP-H

—--LE-GTRWRIRSDLRRQVLFARLNLVED-EYPAVMNGTTMQDV ILCRNVL1YFDDDT IRAVVRRLYRA-LTPGGW
--VE-VARWRIRSD IRRQVLFTRLNLVED-EYPAVMNGTSMQDV ILCRNVL 1 YFDDET IRAVVRRLYRA-LTPGGW

-QWQIRPEFKRNVSFQYHNL IKS-PFPSLADNIAGFD I I ICRNV I 1 YFSQATVESLVPCFRES-LNDGGW
~LWSVKPKYRQWTSFMPFNLVEG-AIPSYPHGIGHFD I ILCRNVMIYFDEATRHRLLGDLHKA-LADGGW
GGYALRPAFRRMVRFERQNLLT--LIDGSDRTQGGFDL ILCRNVLIYFSTDHVTRIVRALGER-LNPQGW
GGYALRPAFRRMVRFERQNLLT--LIDGSDRTQGGFDL ILCRNVL I YFSTDHVTRIVRALGER-LNPQGW
GGYALRPAFRRMVRFERQNLLT--LIDGSDRTQGGFDL ILCRNVLIYFSTDHVTRIVRALGER-LNPQGW
GGYALRPAFRRMVRFERQNLLT--LIDGSDRTQGGFDL ILCRNVL I YFSTDHVTRIVRALGER-LNPQGW
GGYALRPAFRRMVRFERQNLLG--LIDGSDRIQGSFDL ILCRNVL 1 YFSPDHVNR IVRALGER-LDARGW

SILGTDISVEALATARAAEYGRWALRT-MPPEDRLRYFTRLPAAPG IRREGGYALRPEYRGSVRFERGNLLN--LVEPGPPQGEPFDL ILCRNVL1YFDARTVAAVVRGLGRR-LRPEGW

FILGVDLSQDALEIAKTACYSSWSFRK-VDYS IQDKYFNKI -~———--~ GEQYYLNDE IKKMLTFKQCNLVQD-PFWESSYGLSNMDL I ICRNVF1YFSQPT IAKILDKFYYC-LQPLGY
KILGIDINQDAITQARKGVYNAWSFRQ-VDEE IKEKYFNFT -~ ———--~ NEQYELNQS IKSLVKFERINLAKD-IFPQUDTDLRDMDL I ICRNVFIYFTYSAIVNVIEKFYNT-LQIGGY
QI IGTDINSKV IDQAGKG I YTEWSFRQ-TEQRLRDKFFSKR-~-=--~-~ EGCWE IDPD IKAMVTYRCCNLVLD-PFPDLSGELNNMDL IVCRNVF 1 YFHPEAVGQVVTKFADT-LTEGGF
DVIGTD INEASLHIARAGRYSEWSLRA-TSPERRQEHFRRVDPGRGRRAGPVWEVDPA IRSLVQFYRLNLLDG-PLPDRFAPVASTDL ILCRNVFIYFRPEAIRQVLTDFFRC-LNPGGF

KILATD IDNRALKRARDG I YGPWAMRV- IEKRYLDRYFDK~—~=-~—--~ 1G
SILATD IDNRALKRAQEG I'YSPWAMRV-MEKRNLDRYFEK-===---- SG
RITATD INNRSLKLAREGVYSSWSLRI-TQGEQIGRYFDR-----—-- VG
RIVATD INNRSLKLAREGVYSPWSLRI-TQGEQIGRYFDR- --VG
SILATDLSASALAKARQGVYRGRT ISN-LTPAQRARFFTT-
SILATDLSASALAKARQGVYRGRT ISN-LTPAQRARFFTT-
EILATDLSATAIEKARAGVYRGRTLTN-LTPLQRLRFFTP-
EIWATDLSELALEKARTGFYRGRSLNN-VTPMLLNRYFVR-
EIWATDLSDLALEKARAGFYRGRSLNN-VAPSLLSRYFVK---
EIDGMD I SETALAKAKQG I YGSNSFRT-HDFPEDKSFFTIGN-~
QIDALD I SHRALEKAKKAVYGENSFRE-DLTLPKNHYFHQIQ--~--~---~
AIDAIDISHRSLAKAKRGVYTKNSFRG-DAWTERERYFQQTA---—-—--
MIDALDLSVRAIEQARLGCYGRNAFRG-TATEFRARYFTPAA--
MIDALDLSVRAIEQARLGCYGRNAFRG-TATEFRARYFTPAA--
TIDAIDLSARAITEQARLGCYGRNAFRG-TATEFRTRYFTPTR-—=—-—--
TIDAIDLSARAIEQARLGCYGRNAFRG-TATEFRTRYFTPTR-—-———-—
TIDAIDLSARAIEQARLGCYGRNAFRG-TATEFRTRYFTPTR--
AIDAIDLSARAIEHARVGSYGRNAFRG-TSTEFRARYFTPVA--
AIDALDLSARAIEHARAGCYGRNAFRG-TQTAFRTRFFTPTA--
EIDALD I SARATAHAQRGRYGRNSFRG-HVLGFRDLHFKAAA-~
EIDALD ISARATAHAQRGRYGRNSFRG-HVLGFRDLHFKAAA--
EIDALD ISARATAHAQRGRYGRNSFRG-HVLGFRDLHFKAAA--
EIDALD I SARATAHAQRGRYGRNSFRG-HVLGFRDLHFKAAA-~
EIDALD ISARATAHAQRGRYGRNSFRG-HVLGFRDLHFKAAA--
EIDALD ISARATAHAQRGRYGRNSFRG-HVLGFRDLHFKAAA--
EIDALD I SARATAHAQRARYGRNSFRG-HALGFRDRHFKAAA--
TVEAFDISARVIDHARAG I YGRNSFRG-LPLAFRDRHFTALE--
RIDAMD I SDRSLAVAQRAVYGRNSFRG-NAFAFRDAHFTRTE-—------
VIDAYD IRTRSLEIAAAGLYGRNSFRG-QELAFRDRHFDLEQ-~-~--~~
HIDAIDICHRSLAIAERGVYGRNSFRG-KLLDYRDRHFDTSK-~
AIDAVD I SARALARARQGEYGANAFRS-APLDFRDRYFTATP--
Y IDAVD I SARALARARQGQYGANAFRS-APLDFRDRYFTATP -~
RIDALD I SARALARARAG I FGSNAFRG-APLDFRERYFTPCP-~
RIDAID ISARALERARAAVYGDNAFRS-QPLDFRDRYFMSVTG-
RIDGVDVSERALAVAQAGRYGRNAFRG-GEQGFRLRYFDAHG-~
EVDALDVSARV IERASLGVYGRNSFRG-DELGFRDRHFSEVA-~
EVDALDVSARVIERASLGVYGRNSFRG-DELGFRDRHFSEVA--
EVDALDVSARV IERARLGVYGRNSFRG-DQLGFRDRHFSEVA--
LVDGMD I SPSSVAKAGQAVYGRNAFRG-SELGFRERYFDALD-~
LVDGMD I SPSSVAKAVQAVYGRNAFRG-SELGFRERYFDALD--
L IDAMD I SPSSVAKARLAVYGRNAFRG-SELGFRERYFDALD-~-~~--~--~
RIDGMD I SPNSVAKGLQGDYGRNSFRG-SDLAFRERHFSKFA--—~—~--~
KIDGVDVSSRNIATAERAI'YGRNSFRG-SHLEFKDRYFEAAEG-
SIAGIDISEKALERARDGVYGQASFRG-KDLSFRDHYFRRKG--
RVDGVD I SERALHKARGAVYGDNSFRS-ELP 1 YAQSWFRKCE-~-~~-~--~
RVEALD ISARAIEAARAG I YGGRSFRSPGDGTWRSRYFDELGD - -~--~-~
RLQGCD IDTTVLQRARQGQYGSFSFRL-LDPQLKARYFEPLPE-
RILGGD IDHHALARARAGRYTAFSFRS-LAPELRRRYFQPAGR~
RIVAAD IDGQATAAARRG I YGDGAFRG-PSESWRHRYFQPQPK -
RIVAAD IDGQATAAARRG I YGDGAFRG-PSESWRHRYFQPQPK -
RIVAAD IDGQAIAAARRG I YGDGAFRG-PSESWRHRYFQPQPK-
DLWATDLNLAAVEAAKQGRFTSRRAIS- INQARLTRFFKP-~------VE|
DLWATDLNLAAVEAARMGRFSVRRSSG- I SSERLERFFHP- --VE
ELLATDVNPEAVAHAARGAYDARRARE- I PAPLRERHFDRD-~~~~-~ PH

--VG
--HG
--RG

KGYRLKDEVKSLVDFSHLNLQTA-EFPSSAGEFSELDAVFCRNV I IYFTLATTREI IEKFSAC-LKPAGY
KKFRIRDEVKSLVRFAHHNLTSS-TPDQEEQDRERFDAVFCRNVTIYFTIDITRQIIEKISNC-LKPGGY
QSFL IKDEVKRLVHFCHLNLSGP-GRDEMWQDLSALDAIFCRNVLIYFTPQAADQVLRCLAGA-LKVSGQ
QSFL IKDEVKRLVHFRHLNLSGP-GHDEMWHELSELDAIFCRNVL1YFTPQAADEVLRRLADA-LKISGQ

--TDAGLSIHERVRQLVTFVQHNLLEP-FPAAAYG----THILFCQNVT I YFSLDTCRSLMARFYDA-LADGGI
—--TDAGLSIHERVRQLVTFVQHNLLEP-FPAAAYG

~THILFCONVTIYFSLDTCRSLMARFYDA-LADGGI
-THILFCONVTIYFSLDTCRTLMARFYDI-LADGGT
DGFLVSDAVRALVRFEQLNLLET-FPPTAYG -VDAIFCQNVTIYFRPETRRSL I ERFHRC-LPVHGL
DGFLVADAVRALVHFEQLNLLEP-FPPTAYR----VDAIFCONVTIYFQPETRRSLIERFYRC-LPSHGL
DLYEVPPSVRNQVKFRQNNLLNT-WL--LQE---PYQI IFCRHLL1'YLDNASRNRAINILEKI-LCDRGL
ESYQLSELVRETVQFKEGNLLGP-HLP-VHK---PYQI IFCRHLL1YLDVSARSRAIDRLDQL-LVPRGF
EGYELCQSVRELVNFQQGNVMTS-LAL-TQK---QYDI IFCRNLL1YLQSEACSQVLAAIDRL-LRPGGL
DGWLLDERVRARVQFRQANL IEP-GVDTG-1---RYDFVFCRNVL 1 YFDRDAQDRV I GSLESW-LADDGM
DGWLLDERVRARVQFRQANL IEP-GVDTG- -RYDFVFCRNVL 1 YFDRDAQDRV I GSLDSW-LADDGM
DGWLLDERVRACVQFSHANLVEP-VADTG- 1 ---RYDFVFCRNVL 1 YFDRDAQDRV IRSLDAR-LADDGM
DGWLLDERVRACVQFSHANLVEP-VADTG-I---RYDFVFCRNVL 1 YFDRDAQDRV IRSLDAR-LADDGM
DGWLLDERVRACVQFSHANLVEP-VADTG- -RYDFVFCRNVL 1 YFDRDAQDRV IRSLDAR-LADDGM
DGWLLDERVRACVQFRQANLVEP-LSDTG- -RYDFVFCRNVLI'YFDREVQDRV IRSLDAC-MTEDGM
DGWLLDEQVRSRVQFRQANLMEA-CADTG-V---RYDFVFCRNVL1YFDRDAQDRAIRQLASR-LADDGM
DGWVLDERVRACVRFRQANLLDL-LGCAG-E---PYDFVFCRNVL1YFDRDAQDRVVRIVEEQ-LDARGI
DGWVLDERVRACVRFRQANLLDL-LGCAG-E---PYDFVFCRNVL1YFDRDAQDRVVRIVEEQ-LDARGI
DGWVLDERVRACVRFRQANLLDL-LGCAG-E---PYDFVFCRNVL1YFDRDAQDRVVRIVEEQ-LDARGI
DGWVLDERVRACVRFRQANLLDL-LGCAG-E---PYDFVFCRNVL1YFDRDAQDRVVRIVEEQ-LDARGI
DGWVLDERVRACVRFRQANLLDL-LGCAG-E---PYDFVFCRNVL1YFDRDAQDRVVRIVEEQ-LDARGI
DGWVLDERVRACVRFRQANLLDL-LGCAG-E---PYDFVFCRNVL1YFDRDAQDRVVRIVEEQ-LDARGI
DGWVLDERVRACVRFRQENLLDL-LGRAG-E---PYDFVFCRNVL1YFDRDAQDRVVRIVEER-LDERGI
NGWQLDERVRQTVRFAQANLFDL-QANAQ-A---PYDFIFCRNVL1YFDREAQDRAIRLLDAS-LADGGT
DGWRLAPR IVEAVRFSRANLMQL-DASSL-G---VYDFVFCRNVL 1 YFDRDAQQKALQALTSV-LAGNGT
GQWRLHERIRSQVRFAPGNLLAP-DFLRHSQ---PYDFIFCRNVL I YFERDVQRQVVQLLASV-MKPDAL
DEARLSELVRQQVNFRHGNMFAG-DFLLNEK---PYDFVFCRNVL1YFDREMQQQAVEVLDRL-LHPQGT
SGYVLDARVRAQVRLLQGNLVDP-GLLAGER---PYDFVFCRNLL I'YFDAPGQRHAVQTLARL-AAADGI

NALT IHERVRQLVTFMQHNLLDP-FPPAVRG

--TGYVLDSRVRAQVRLLQGNLVEP-GLLSGEA---PYDFVFCRNLL I'YFDAAGQRQAVQTLVRL-TMADGL

GGYALDARVRELVQLRLGN I VDA-NLLAGEA---PYDFVFCRNLL I YFDADVQRRAVQTLARL-TASDGM

TQATYQLLPKVRNQVRLLCGNLVDP-DLLRHEA---PYHFAFCRNLMIYFDPATQCEAIRTLRRL-TRPDGM

—---QLSRAVMNCVRFMQGNLFDP-VLQAGLP---GYDVLFCRNLL1YFDSTTQARALATMTRM-VSTDGA
EGYQLAEQVRRKVRFRCGNLLDP-GLLAGEV---PYDFVFCRNLL1YFDRPTQSEVVEVLKRL-LRSDGA
DGYQLAEQVRRKVRFRCGNLLDP-GLLAGEA---PYDFVFCRNLL1YFDRPTQSEVVEVLKRL-LRPDGA
DGYQLAEQVRRKVRFRCGNLLEP-GLLAGEA---PYDFVFCRNLLIYFDRPTQSEVVEVLKRL-LRPDGA
EGHRLHERVRQQVSLRVGNVLDP-ALASRDG---LYDFVFCRNLL1YFDVPTQQRVFEVLKRL-LHPQGV
EGHRLHERVRQQVSLRVGNVLDP-ALASRDG---LYDFVFCRNLL1YFDVPTQQRVFEVLKRL-LHPQGV
EGHRLHERVRQQVSLQVGNVLDP-ALASRDG---LYDFVFCRNLL1YFDVPTQQRVFEVLKRL-LHPQGV
ELHRINERVRQQVNLQVGNVLDP-ALKSRHG---LYDFVFCRNLL1YFDVPTQQRVFEVLKHL-THGQGV
-GLRPIAGVLKQVRFRVGNLFGS-RASFGQE---VYDILLCRNLLIYFSRELQDRAL ICLKDL-LAKDGL
DVYRLLDPVRGKVFFKTGNVMER-HFATG-L---TYDVIFCRNLMIYMSPAARNQTLKTMSRL-LDDKGI
QGRMLAPE IKDSVNFHAGN I IDG-CLPNG----- RYDVIFCRNLL1YLDDGSRKCLAALLNEK-LKDDGL
GRYRVKDGLRGDVEYRVAHLGDP-GWGGG-R---RYQAVFCRNVL I YLRAELRAR IMDQCRDA-LDPGGL
QQFQIKPVIAQQVNFSLLNLMDA-NYPSMLH---GQD I IFFRNVS I YFDQQHRRE IQSKLRDL-LNFGGA
DAMVVDERVKAMVSFHHLNLLAE-TFPPALG---ALDVVFFRNVS1YFDVLTRRT IQQAFRRV-MTPRGH
GGWQLARE IRQRVEFEVRNLLTP-GSPLLLE---PPEIILYRNVSIYFPPPVQREIFSQLATR-LAPGGC
GGWQLARE IRQRVEFEVRNLLTP-GSPLLLE---PPEIILYRNVSIYFPPPVQREIFSQLATR-LAPGGC
GGWQLARE IRQRVEFEVRNLLTP-GSPLLLE---PPEIILYRNVSIYFPPPVQRE IFSQLATR-LAPGGC
EGYEALPALREY IRFDGQNLAVP-VFDKVA--LSSLDLILCRNVI 1 YFDLPT IRGLMDRFLAA-LRPGGL
DGMEVQPTLREYVRFEGQNLAAP-AFDAVT--PGSLDL ILCRNV I 1 YFDLPT IRALMDRFLVA-LRPGGL
DRYHVRASLRRMIAAIRPHNLVS-GVMPRP--EGGWDV IFCRNV I I YFDTPTTQRVLTQFHHA-LAPGGY

TVLGTDIAGDTLRRARWLAYGREQLRR-VPPELRSRYFVR----=~-~ SGAKEALTPALRERASFQCHNLMES-PYPVAPG-GGGFDV IFCRNVLIYFTAEAFQRTVEALAGS-LAPGGA

SVLGTDISEQALLRARTLTFHPEQVRR-LPASVRDRYFLS---
RILATDVSGRALQRAREGVYGPWSLRR- I EPEQEKRFLVANG--
HVLATD I SARSLSRARVGTYSPWSVRR-VEPAMEKRFLTAHP-—-——- -~
RILATDVSVRALAVAAEATYGPWSLRR-LDPVARARHLAGEM-----—--
AVHATDVSRGALARARKAHYGDWSLRG-GWADRMRAHLRAEG--
EVHATD I SRAALAHAQQASYSAWSLRS-TGAERMRPFLRMED--
HLVGTDLNETALARARRGEYSLWSLRG-AADGRARRHLTERD--
SITGVDVNPRAIERARKARYAAWSLRS-CPEALRERWFHALP--
SITGVDVNPRAIERARKARYAAWSLRS-CPEALRERWFHALP--
RVLGIDVNPAAIARAREGRYSPWSLRQ-TTPALRARFFRSE--- -Gl
EIFGTD IDSKAL IKAREGCYRKWSFRS-EDTGFRD I FFRKVG-- -S|
RVYGTDLNESSLKKARQGMYGRWSFRG-MSDIEISRYFDIVG------- D
EILGTDIDRERLATAREGVYRPWSLRN-MPPQVRERWFAETEAG-----~
EVLGTDLNEASLAHARRATYGTWSRRD-SGPHLFPLYRPTGE-- --
HALGTD INKEALARAQQGRYGDWAMRG-LPDALKQSFFSQDG-- -N
RILATDLNRRALRHARDARYSRRAIAR-LPDAWQTRYFDYLD--=---- D
SHIGTDLSSHAIEIARRGIYSKWHVRN-LDKSYLSKYFILDD--------
KIVGIDINQNQIEYAKKG I YQKWYLRN-TPND I IEKYFIKLD------- E

-N
-N

—--EGARSFLAPELRGRALFQLHNLMEA-PYPAH---GEGFD I IFCRNVLIYFTTEAFDRVVEALAER-LAPGGT

DDYSVIPQVRHAVEFRRHNLAVD-PPP- -FMGLGAIFCRNVLIYFPTELAQEVLKRFISA-LAPGGL
GGMSVCTQARQPVEFRRHNLVSD-LAP----- VSNQDAVFCRNVL1YFPPELVRQVLTKLVGA-LAPGAL
PVVRVREEVRAAVELRRHNLFSE-PAP----- PGPFDLVVCRNVLIYFDPETARAIAARLLEA-VAPGGF
RRYVLSPEVRKRVRFSYLNLALD-TWPSADSG IWKLDV IFCRNVL1YFNRPT IEAVARRLHDA-LDEGGY
KRYVLASEVRHRVRFHYLNLALD-TWPSPESGISGMD I IFCRNVLIYFTRPTIAAVARRLYES-LADGGF
GRFLVAPE IAARVRFFPLNLARP-EYPSAARGLSDLDLVLCRNVLMYLDRAHVAEAAGRLFET-LTPGGW
GDFELRPSARERVLFEERNLLEE-DPAFWASG--SFDVILCRNVTLYFTPEVTRTVMARLERA-LTPGGA
GDFELRPSARERVLFEERNLLEE-DPAFWASG--SFDVILCRNVTLYFTPEVTRTVMARLERA-LTPGGA
RDARVVDDVRALVSFEERNLVEE-DPELWAPG--SFDVVFCRNVVMYFAPEVFRRVVARIAGA-LVPGGY
NSFLLDSS IKRMVNLSRLNLMDA-SVPVALQ---DMDV ILCRNVLMYFSSAGVNSVLDKLWDC-LTPGGW
DRFKVKDRYRSRVSFESANLVSS-SPLRRED---KMDV I FCRNVMMY FDEANRKKVLHSFRKA-LSPDGW
~GYALCQPARALVRFRWLNL IDS-DDDEARWP-HDVDVAFCRNVLVYFGSAAIARTAAGLRDA-LRLEGW
REVVILEGVRNVTSFAVTNLMG--PLPDLFG---HFEFILCRNVLTYFTPAAREVAIGHIVRA-LAPGGY
YWQLQTHRFRAQIKFDYLNLIEG-GYPSILQGTGQQDL ILCRNVFIYFDNPTVDAIVARFSRC-LNPGGL
ETARVIEALRERVSFARHNLRSDETLPPGWR---ELDAVVCRNVLIYFQRYEAVEMVHKLVAH-CRVGGY
NKFILKED IRDLVRFKKHNLLKDDYFLN====--~ CDIVFCRNVLIYFNEQNIKYVVERFIDESLSENGY
NNYKLKD IVKNSVTLLHKNLFEFDDA---—---- EYDIVYCRNILMYFDKKDTDKT IKKIDEL-TNEYGT



E. coli
S. typhi
Q12AR4
Q2LR61
Q2ycs3
B8FNR6
B5ECK8
C6DYF7
AQWGY5
BOLL63
A7NNV5
A5URZ9
Q2wW5v8
D3NZL7
C7C9P3
B7KRG4
AQWEMO
C5AVVO
B1ZEP6
B1LWP1
B7JYH8
EOUB22
C6DZA2
BOTG84
A5G943
BOLZWO
B5EF82
C6E726
AQWBT1
BOLEA3
B8G3A2
A7NRPO
A5UPC3
B7K4M9
EOUAE6
B2J4R2
B1ZOW8
QOB461
Q1BLP9
AOAYP9
B1K4W3
A9AP36
A4JLK2
ALUYE3
A2S0C7
A3MB25
Q3JJIX9
A3P8BO
A3NMV6
Q2T726
B2JNG9
B2T7T3
D8JOF2
ABSTX7
Q0JZJ36
B3RBS6
Q46V25
Q1LG87
Q2KV72
B7VOY7
QO2RH8
A6V180
Q88MS8
A5W896
BOKRK9
Q11DW8
Q98PC8
D8FCI16
C6BU38
QB0AMO
AOL7P7
Q2w2ws
QINKBL
QINWT4
QINLWS
Q1D4wW0
E3FYQ2
AT7H826
Q1D226
QO8BNE7
Q1D8X4
Qo8uUzZ6
A7H715
Q1CX10
E3FZL3
A7HCQO
E3FRV5
Qo8uv4
ATHCX6
C6C1v4
D2Z5P5
DOLTR4
Q08XxU2
AOL8P6
DOLUDO
D3PC59
D3P9S2

490 500 510 520 540 550 560 570 580 590 600
| | | | | | | | | | |
LFAGHSENFS----HLERRFTLR--GQTVYAL
NLVREFSLR--GQTVYAL
SLFPNFVPVNFPSAILYQK
LLFTRFVAVTFPGVTLYQKRMDQRGTLE 1
ASFPQFRLHTVSGTGLYQK
VEHPNLAHIRYPGAI IFQKQAAR
LFLGPTEVDH----QALEGFTCLHCDGTLVLQK
LFLGPTEVDH----QALEGFTCLHCDGTLVLQK
LVVGHAEPNV----VLYRQFETHNAPGT ILYRK
LVVGHAEPNV----VLYRQFETHNAPGT ILYRK
LIVGHAEARS- DFFAQFEVVNCPGTVIYRK
LIVGHAEARS----DFFARFEVINCPGTVIYRK
L IMGHAEPNQ----RLFADFRTVNTPGAVLYQR
LVVGHAEAGP----QMNELFIPVSVPGATLYRK
LLIGHAEPNP----TFSQWLQPVALPGTVAYRP
LLIGHAEPNP----TFSQWLQPVALPGTVAYRP
LLIGHAEPNP----TFSQWLQPVALPGTVAYRP
LLIGHAEPNP----TFSQWLQPVALPGTVAYRP
LLIGHAEPNP----TFSQWLQPVALPGTVAYRP
LLLGHAEPSP----AFASFLDAVSLPGTVAYRPRADAPP
LMTGHAE I TSNN--DT IKKFQSKLFPESV I YQKVKNKVGSEL SIN
LLTGHAELSP----EQVRGFQVHLFPESV I YQKREKWVS
LLTGHGELHL----QALYRLKSRMIDEQMILQKGTDLTS
LLTGHGELLGLEPGQALFSFEHLLFPEGH IWQKPVIPPP
LFLGHSETLS----HISSRFERQTQDGGFYYLKKVFPPVA VS
LFLGHAETMA----QI SSRFERQSHDGSFYYRKKTAKNGI PT
LFLGHAETLL----QQDSGLE IRRQGKTFFYLKTAPRTSQ TP
LFLGHAETLL----QQDSELEIRRQGKTFFYLKSGPRTPQ TP
LCLGFSETLW- NIFDRLTPVAVDGAFLYRKDPPPAR
LCLGFSETLW- NIFDRLTPVAVDGAFLYRKDPPPAR
LCLGFSETLW- NIFDRLRPVSVDGAFLYRKDPPRQR
LFLGFSETLW- NVFDGFRSREVSGAYVYQKVNPPDRP TQ
LFLGFSETLW- NVFDGFRSREVSGAYVYQKVERPPSP LQ
LFVGAVETTL----LNSPPFRYMPHPSAFAYQK
LFVGSPEIAL----LPSPRFQVIDYPYAFVYQKNE K-R
LFVGASETAK- IVADQYTSTRKPFTFAYRK
LFVGPAETGV----AMRHGMRSARVPLAFAFHR DHGGAAV- AADASA
LFVGPAETGV----AMRHGLRSARVPLAFAFHR DGGGAAVGA AADASA
LFVGPAETGV----AMRHGMRSARVPLAFAFHR EPAGAAA DACA
LFVGPAETGV----AMRHGMRSARVPLAFAFHR EPAGAAA. DACA
LFVGPAETGV----AMRHGMRSARVPLAFAFHR EPAGAAA DACA
LFVGPAETGV----AMRHGMRSARIPLAFAFHR ERSGAAA DGCA
LFVGPAETGV----AMRCGMRSARVPLAFAFQR ADDGAAA DECV
LFVGPAETGV----VMRQGLASAQIPLAFAFRKPAVEAAARPGAGGVGARRGGAAPGGAANVVNAANAANAGAAAGDRVPTFGGTLRAIAHEWFFDAGWPTPEP I VRAIDGARSAFESFA
LFVGPAETGV----VMRQGLASAQIPLAFAFRKPAVEAAARPGAGGVGARRGGAAPGGAANVVNAANAANAGAAAGDRVPTFGGTLRATAHEWFFDAGWPTPEP I VRAIDGARSAFESFA
LFVGPAETGV----VMRQGLASAQ I PLAFAFRKPAVEAAARPGAGGVGARRGGAAPGGAANVVNAANAANAGAAAGDRVPTFGGTLRAIAHEWFFDAGWPTPEP I VRAIDGARSAFESFA
LFVGPAETGV----VMRQGLASAQIPLAFAFRKPAVEAAARPGAGGVGARRGGAAPGGAANVVNAANAANAGAAAGDRVPTFGGTLRAIAHEWFFDAGWPTPEP I VRAIDGARSAFESFA
LFVGPAETGV----VMRQGLASAQIPLAFAFRKPAVEAAARPGAGGVGARRGGAAPGGAANVVNAANAANAGAAAGDRVPTFGGTLRATAHEWFFDAGWPTPEP I VRAIDGARSAFESFA
LFVGPAETGV----VMRQGLASAQ I PLAFAFRKPAVEAAARPGAGGVGARRGGAAPGGAANVVNAANAANAGAAAGDRVPTFGGTLRAIAHEWFFDAGWPTPEP I VRAIDGAPSAFESFA

LFVGPAETGV-

VMRQGLASAQ I PLAFAFRKPAADAATRPGASG I GAQAAGGAWRGAAAGV-AASAGGAGSAGDDRTPAIGGTLRAIAHEWFFDAGWPTPEP IARAIDGAPHAFESFA

IFVGPAETGL----MLRHAMTSAR IPLAFAFRR STRE ERDT
LFVGPAETGL ----LMRYGMQSAK I PLAFAFHH GAPEET QWNSWH
LLGPTMESAG IALAFGFRK RVA
MLRPNLVSAG IPLAFAFRK RNG
LSAQGLEPVGLPLTFAFRKPS AVP
LFVGPAEASV- LSAQGLEPVG IPLSFAFRKPAA. AAP
IFVGPAEASL- LSAQGLPSAGVPLAFAFRKAT
IFVGPAEASL- LTREGLAGAGVPLGFAFHAQP
IFVGPAEASL - LTARGYPALAGAGAFAFSARP
MFIGPAEASL - LSQHGMQP IGVPLSFVFRRTS E
MFIGPAEASL - LSQHGMQP IGVPLSFVFRRTS E
MFIGPAEASL - LSQHGMQAIGVPLSFVFRRAA E
LFIGPAEGSL- LARMGMRPLG IAQSFAYVRHE G
LFIGPAEGSL----LARMGMRPLG I AQSFAYVRHD G
LFIGPAEGSL----LARLGMRPLG IPQSFAYVRQE G
LFIGPAEGSL- LARLGMRPLGIAQSFAYVRQE P
LLVGPAETAL- PRLHGF IPADWPLAFAFLKSE
FFCGHAERQT----ALDRGFEAINETGVFACRKIR R-E
LFVGHAE I LP----VFNDWFTPVRKQGTFALRKGK RKVA
LVLGHADG I G-~---GPDRGFRRHGVAGAFSWIR-R
LVAGSAETLP- NDFGLLTLEQWGGCFFFRKGKS QAAEEAVE
LVIGSAETLA- NDLGVFRLVEDEGAFYFVQG DRAGPPVP
LLVGASETLH- HDLAILSLEERDNLYFFRKPK LvP
LLVGASETLH- HDLAILSLEERDNLYFFRKPK LvP
LLVGASETLH- HDLAILSLEERDNLYFFRKPK LVP
LFLGYSESLF- KVYDRFEMIEVDGAFVYRRPLNDKSM RAP
LFLGYSESLF----KVYDRFEMIEVDGAFVYRRPLLG VA

LFLGYSESLF----RIFDGFELTEVAGAFLYRRPETVR

LVLSASEPLL ----RVPPTLRVRRGEQAFFYVRPEEG

LVLSAAEPLL----HAPPSLRI IRCEHAFFYVRTFD

LFVSPAEVPL----TNGLGLETVDAEGSVVLRVPVPGA
LFLSPAEVPL----ANGLGLEVLDVEGTPVLRRPVT

LLLGPVEVPL----AERLEAERIEVGGTTLLRRMAEG
LFTGPSDPPL- GGLAPLESILTEWGVLYRRPLPGATLSL
LITGPSDPTL----AGLAPLEPLLTGWGVAWQRLPPGA
LLTGAADPPL- GALTGFTVRAGPFGVAYQRPVAPS
LLLGPSETPR- GFSESFEVLQVGEAFYHR
LLLGPSETPR- GFSESFEVLQVGEAFYHR

m

LFLGHAETLR----GVSTEFHLRQSHGTFYYQSRGEEEAG

LVATPSESGL---LSSHGRFEPVNVGGVLLYRKNENYVPECRMDFDG
LVVAACETPI ----LDGSPFHPVRVGEQTFFTVE

LIPGPSDPLL-----ACAGLSIDASPGFIAYRRR

LFLGTVEVDR- -VPEGLVRVGPPELQAFHR

LITGACDYVP----NHIPGLVYRHEGGVFFFEKVEATGALN
LLLSAVEQPL----FWMSELAPQRETDQLMQVSPGPVSVG

LFLAPGEFHF- LNQLGYKTIFIENNIVFKKGN

TIFGTSDILT----IPTNTFERYEINGVTVFRKKK




610 620 630 640 650 660 670 680 690 700 710 720
| | | | | | | | | | | |

E. coli

S. typhi

Q12AR4 SDVAPRTEPVTVTANGAPESG

Q2LR61 YHHSRRNSKNDAAVKGQTELGE

Q2YC83 1DS-HDVHGNGDYFSV-

B8BFNR6 NKVQGADLVDTKAESAPVKRE

B5ECK8 RPLPAKAQLSALSG

C6DYF7 RSLPAKAHVAALSG

A9WGY5 PLQ---APLFT-NASTP Vv
BILL63 PLQ---APLFT-NASTP v
A7NNV5 PLH---APLFD-EAIPS

A5URZ9 PLN---APLFD-ETAVPP: L
Q2w5v8 VDRPYVVAEPS-PPVPPP L
D3NZL7 QAERAIPAAG---PVPGA M
C7C9P3 IDTPVPPPPP---VLVPA L
B7KRG4 IDTPVPPPPP---VLVSA L
AQWEMO IDTPVPPPPP---VLVPA

C5AVVO IDTPVPPPPP---VLVPA L
B1ZEP6 IDTPTTEPPP---VLVPA. R
B1LWP1 VALPGTPVPDPAPS-TGQVPG P
B7JYH8 SSSEVEKITQNKCQVEKLQNQ L
EOUB22 QSSVSHPAPPQKTALEKLSTQ L
C6DZA2 AVSLPAVTP LHHQ: vV
BOTG84 APSSRG I PPAAVTQPLPGA L
A5G943 N EQPRSKPSKT--TATVI KPAR
BIOLZWO E PAPPRQPAPA--KA KSRQ
B5EF82 Q PPPCAKTAPQ--AIPELPEL PAVPA
C6E726 Q PPPCVKPAPQ--AMPAA STVPA
ASWBT1 WMP--TTTGQR L
BILEA3 WMP--TTTGQR L
B8G3A2 MVA--LSVPKPSR PTLH
A7NRPO H RSTSPRPSLP--TETRRRSPS VVKVA
A5UPC3 R RTESRQPATT--AEAPQRLTP VTATP
B7K4M9 ILDPAPSS

EOUAE6 A KHKNPKPEKS--11

B2J4R2 SEPPLPKLE--LLNI

B1ZOW8 ARYAAPTRA VAPYRRAGRL--TVAP PAAARPL-LAVVPPTWS
Q0B461 ARYAAPTPV VAPYRRAERL--TVAP PAAARPL-LAVVPPTWS
Q1BLP9 ARPAAPLSA AAPYPGAERF--TVAP LAAPRPV-LAVAPPAWL
AOAYP9 ARPAAPLSA AAPYPGAERF--TVAP LAAPRPV-LAVAPPAWL
B1K4W3 ARPAAPLSA AAPYPGAERF--TVAP LAAPRPV-LAVAPPAWL
A9AP36 TRRATPMPA AAPYRRAERF--APAP SAWSGPAPLAFAAPVAP
A4JLK2 AGHVGGDGS YGRMARGGAL --GAGPTS GAATASAMPLASAWACASVS
ALUYE3 ASPASAQGATRFAPSEPRAQAGDAGERPAG I FARAPGAAEPGGEALARTGDAGRF--ATAPRANAFEAGWTAAGAFS RAPDAGRARAGLFAPASDAAR
A2S0C7 ASPASAQGATRFAPSEPRAQAGDAGERPAG I FARAPGAAEPGGEALARTGDAGRF--ATAPRANAFEAGWTAAGAFS RAPDAGRARAGLFAPASDAAR
A3MB25 ASPASAQGATRFAPSEPRAQAGDAGERPAG I FARAPGAAEPGGEALARTGDAGRF--ATAPRANAFEAGWTAAGAFS RAPDAGRARAGLFAPASDAAR
Q3J3JX9 ASPASAQGATRFAPSEPRAQAGDAGERPAG I FARAPGAAEPGGEALARTGDAGRF--ATAPRANAFETGWTAAGAFS RAPDAGRARAGLFAPASDAAR
A3P8BO ASPASAQGATRFAPSEPRAQAGDAGERPAG I FARAPGAAEPGGEALARTGDAGRF--ATAPRANAFETGWTAAGAFS RAPDAGRARAGLFAPAPDAAR
A3NMV6 ASPASAQGATRFAPSEPRAQAGDAGERPAG I FARAPGAAEPGGEALARTGDVGRF--ATAPRANAFETGWTAAGAFS RAPDAGRVRAGLFAPAPDAAR
Q27726 APSVSPPGATRGASSEPRAQAGEAGQPAAGVFARAPGATEPGGEAFARARDAGGP--AAAPRANAFDSGWTAAGAFS RAPGAERARAGSFAPAIDGVP
B2JNG9 TRRAVQQAV- PV----AARD--MHAP: R
B2T7T3 TAPLATAAA LAMTHSQNPA--LSSP HVFSAEPFAWPDPVAPTP
D8JOF2 AA VP PLPPAWASLV--QAAP P A
ABSTX7 PHPTAVARKI--1AP A
Q0JZJ6 A ARAAPRAPVHA--AQPP R

B3RBS6 R ARAPSYPPVHT--TQPP R

Q46V25 P GEARSEQPLQA--SAAP

Q1LG87 A SPSSHASAAHT--VMPP Q

Q2KV72 APMPALRPRRA--PARS S

B7VOY7 A PRGARPKAVSD--GARP V v
QO2RH8 A PRGARPKAVSD--GARP V Vv
A6V180 A PRGARPKPVAT--APRA A A
Q88MS8 D SAPLAAAPAQT--AKRA. F T
A5W896 D SAPLAAAPAQP--AKRA F T
BOKRK9 D SAPMDVVPAQP--VKRT L A
Q11DW8 A SSAAVSLPLPV--VR

Q98PC8 PVKTTAPKVS--AAIP

D8FCI16 SG EKAAAWTAEK--VPVSG IH
C6BU38 TLLKQP VCPHQKCPPN--SFSGS G
Q60AMO DAAEAEPPPA--RSSRP

AOL7P7 LWHGLSLS SPSHSWRPQDE--ALSWR G
Q2w2ws ILP APHPAPVPPRP--APAPA. R
QINKB1 APR HPRPTRRAGKK--GDTIP Vv
QINWT4 APR HPRPTRRAGKK--GDTIP Vv
QINLWS APR HPRPTRRAGKK--GDT IP Vv
Q1D4Wo P LRITPYPGEP--DVAARRPVPADAFTADLRKRMLPEDVPLTTRLPAVSASSVAAPGSPSVTLPALGASSSPRSVV
E3FYQ2 R AKTTPVPMSP--PVSS--SVST P--VPLS VAPAGTPPRPAPSFSRLRPPDAPV
A7H826 TPLPAPR--PIRP VVP
Q1D226 ESEAPPAPL--SWNG

QO8NE7 THLAPPKRL--PASGN L
Q1D8X4 PRAVTPESRL --PRLGMGRNQVASP Vv
Qo8uzé PLGSVKEAPT--P IKPLARWKQE

A7H715 ERAGERVAPK--PARGRARSGSGASP TASR
Q1CX10 PVPAAWSPSST--GVPGTATGTTSLG

E3FZL3 PRSAASAPPSF--P IRAPAPATPFTP:

AT7HCQO SRTASVRPTS----ARRVAPRDAAAR

E3FRV5 RKTGLTPVPM--AAPRP

Qo8uv4 RKTGLTPVPM--AAPRP:

ATHCX6 AAAV PEREGPAPTPP--PDART

C6C1v4 FKFRDDFKTSFSSAAEQFDFN

D2Z5P5 EEPSVPPERYLLDSAVS

DOLTR4 TPAPPPPSPQRTTRPPP

Q08Xu2 PETPLMPAKAP

AOL8P6 STSLITQSQPARPSQAALEPPK

DOLUDO ASLHGALSPARIQEPPKLP

D3PC59 YQDTQYSIKR-DRTKLP:

D3P9S2

IKNELIKKTSENINRLEN




E. coli
S. typhi
Q12AR4
Q2LR61
Q2YC83
B8BFNR6
B5ECK8
C6DYF7
A9WGY5
BILL63
A7NNV5
A5URZ9
Q2w5v8
D3NZL7
C7C9P3
B7KRG4
A9W6MO
C5AVVO
B1ZEP6
B1LWP1
B7JYH8
EOUB22
C6DZA2
BOTG84
A5G943
BI9LZWO
B5EF82
C6E726
ASWBT1
BILEA3
B8G3A2
A7NRPO
A5UPC3
B7K4M9
EOUAE6
B2J4R2
B1ZOW8
QOB461
Q1BLP9
AOAYP9
B1K4W3
A9AP36
A4JLK2
ALUYE3
A2S0C7
A3MB25
Q3JJIX9
A3P8B0O
A3NMV6
Q27726
B2JING9
B2T7T3
D8JOF2
ABSTX7
Q0JZJ6
B3RBS6
Q46V25
Q1LG87
Q2KV72
B7VOY7
QO2RH8
A6V180
Q88Ms8
A5W896
BOKRK9
Q11DW8
Q98PC8
D8FCI16
C6BU38
Q60AMO
AOL7P7
Q2w2ws
QINKB1
QINWT4
QINLWS
Q1D4W0
E3FYQ2
A7H826
Q1D226
QO8NE7
Q1D8X4
Q08UZ6
A7H715
Q1CX10
E3FZL3
A7HCQO
E3FRV5
Qo8UV4
ATHCX6
C6C1v4
D2Z5P5
DOLTR4
Q08Xu2
AOL8P6
DOLUDO
D3PC59
D3P9S2

730 740 750 760 770 780 790 800 810 820 830 840

------- FPAIETSLSWEPSA APVAVFES LQPKEDHAVPEAPGSAL
——————-WASLSTAEPLPSDS IPERKTEPS RMAPSVSEFPPSAAMKEI
———————GPPSDASYKITSAS APSPRLQGW. ETPLSLESMEPQILPVAS
———————TPLPNFPARTPLTK RPPRVERTA PPRPEVDRAKKMEPLDAD
- ——PAVAAPSPFSAQL WSEGAEPG SARKDEAAAEAESPLE
- PAVAVPSPLSPQL. RSEDAEPG GAREEAAAAEAESPLQ
GPVVPAPPPA LPASPV SLSLPPPP RAS
GPVVPAPPPA LPASPV SLSLPPPP RAS
ARQMVRPLS TTSADV. ASLLLPAP AAP
ARTTPVSLPN VSSSDV SSDLPALP VAL
VSPPPVVRGGL PAKAPT SRALPPKA. LSP
GPPPAAPS PPTRPR RTAAAKPP AEP
LAPILVAPP PEPAPA AAAPALPV PIP
LAPILVAPP PEPAPA AAAPALPV PIP
LAPILVAPP PEPAPA ATTPALPV PIP
LAPILVAP EPAP AAAPALPI PIP
AVPIPLAP LPAFV. AVEPAAPM PEP
RDPGPGASAGASS GVSGAGL PDATVVPA PDP
SLLNSANKDSKK—————————— IATYTKQDGEKNKFSYKILTTTKENIS QAIEEVNEID-———————— LLE
TVIRPPQ--FSE-————————— ITALPKATKPLDK IVQNLESKPQPS 1PP T PLKSSLKDEE--———-——— LLQ
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=== AFAQSLYEQGRYAEVVDTLLAALAEH------ APLTEACSLLARALANQGRLADAL ---TWCDRWIVTDKLDP---

GEEALHESALRLFKEGRYSECEQILTSLLEQY —-PESFHGQALMARLHADQGRLPEAQ---EWCEKAISNNKLDA-
——————— SSFTQLTS-----VQEVAGQSANQE------RSNTLYR--EARRHADGGDLPRAV---KQCEEA I AANKLNP-
R---MLDKALELVEKGNYDDAVNCLLE I ISAADAKAGMKPDSRAMALLARTYANMGKLEEAR---KWGGKAVDADKLNP-

——————— DKAEALALAARSYAN I GRFDPAR---DCCEAAVALDRLSA-
—-EKAEALALAARSYANVGRFDPAR---DCCEAAVELDRLNA-

e DLLHVARTAADRGDWQQ---AQTQIEAL IKAHPLFA---
o DLLHVARTAADRGDWQQ---AQTQIEAL IKAHPLFA---

--PSFVSDTPVADNAAP DTLAVARQAADRGDLAT---AMRLCETMVQHQPLSA-

—--SSEPAPVRAADADAQAF DDLQAARQAADRGDLEE---ALRLCAT I IQREPLRA-
—————— GSTSARPGSAAPAAAAGGAG---=-======-=~ DFDRLTVARNLADSGQWEK---AAAACDAI I AASPLDA---
—————— AKPPTKPDPSAPAAANDRS T ALETCLVQVEANRMDP---

—--PAPPAIAHPLSPGD
--PAPPAIAHPLSPGD
--PAPPAIAHPLSPGD

LLAEIRVLADAGETAR---AWRRLHEE IDGYATDS-
LLAEIRVLADAGETAR---AWRRLHEE IDGYATDS-
LLAEIRVLADAGETAR---AWRRLHEEIDGYATDS-
———————— APAAIAHPLSPGD LLAEIRVLADAGETAR---AWRRLHEE IDGYATDS-
1G1-PIPLPAEPATEHPLSPGD LLAEIRVLADSGETAR---AWRRLHEEIESYATDP-
——————— VAAPGTAPVPDAPGTRDHGAV-LD-~--~-----EACDLDRIRALADSGETGA---AWRALRAALDRDPTDT-
EVK-QL TEQKNYSFS IKKLHKILEKYP--NS- -FAANYLMAE I YANLGKYEE---AIDYCHQATT IDSLAV-

EAE-SLIAAKSYYLANKKIEEFLSISP--RS---———-—-— FSGHYLLAKIQANLGKHEA---AIQACKKAIEIDSFSV---
———————- AKRLFAGHAAKPVAAGVLP--HD--====---- LDRCLEQARRCADQGKYHD---AARICRDVIRYHTLSP---

—--LDRLRDKARDFANRREYDR---AEACCRAVIAVNPLDS-
~PDHAGAL ITQGF I LANDGHFQEA---LAACGKALG IDDLLA-

--KARQMFEEEHFTEAMQLLKEV IRHQ

————— HAQELFREENFSETARLLQDILQHR-=---- PDHTGAL ILYGFTLANDGRFTEA---LAACEAALKTDDLLP---
—————= AARELFDQEEFDRAQELLDRILAED------ PSNAAALVLVAF I LAGKGELQEA---LKTCSRALELNDLLP---

--AARELFDREEFDRAQELLDRILAED
--EGRQLIENGQIDTALELFARVPLAG
--EGRQLIENGQIDTALELFARVPLAG
--EGRRMIESGQIEAALELFAHAPLAG
--QAQAL IDAGR IDEAMDLLRS IHPNS
--RAQALLDAGRLDDAMEVLRT IPPNS

~PANAAALVLVAF IQAGKGALQQA---LKSCSRALELNDLLP-
-RHAPMVLALAAQAHANRGDLDLA---LAEARRALELNPLLT-
-RHAPMVLALAAQAHANRGDLDLA---LAEARRALELNPLLT-
-RYAPAVLALTAQAHANRGELDLA---LAEARRALELNPLVT-
-SLAPRALVLVARVHADRGELDLA. IAEARRALEIDALRS-
~SLAPRALTLVARVHANRGELDLA--~-1AEVRRALE IDALRD-

——PFPSNPSPSPESQQTQ-----—-- ——LSALKSARKLANQGQLSEA---TEQCQNYLSQNPADA-
———- QTISPLSLANHPQSPP—~—=——m— = m o oo KNPLAQARDLADSGALEQA---ASLCRAYLNQTPSDP---
———- SNISASSNRSSSESTP-——=————m—mmmmee SVDLQTVKKLADEGRSPEA--- 1 TLCKSYL IHHPTSA--—

—--ANAANTTNAANAANVP--APAPPLA.
—--AHAASAASAAKAANAANAALPPPPA.

-DAATPTLEEAQALANAGAFDEA---ERVLARFSAHAGPHA-
-DIATPTLEEAQALANAGAFDEA---ERVLARFSAHAGPHA-

————- AAAAAPANDG I APTLD-— === - = oo EAPTLEDAQALANAGAFDEA---ERVLAQFSARVGPHA-- -
——— AAAAAPANDG I APTLD -~ — === == — = m o m = EAPTLEDAQALANAGAFDEA-—--ERVLAQFSARVGPHA--—

-EAPTLEDAQALANAGALDEA---ERVLAQFSARVGPHA-
~HTPTLEDAQALANAGAFDEA---ERVLAQFSARVGPHA-
—-AVDAPTLEQAQALANAGAFDEA---ERMLARFSAHAGPHA-
VDEAPLDAARRLADAGALDAA---QQAVRASIEQSGPSA-
VDEAPLDAARRLADAGALDAA---QQAVRAS IEQSGPSA-
VDEAPLDAARRLADAGALDAA---QQAVRAS IEQSGPSA-
VDEAPLDAARRLADAGALDAA---QQAVRASIEQSGPSA-
—--FASRALSATALAGAFEADGTHAAA- VDEAPLDAARRLADAGALDAA---QQAVRAS IEQSGPSA-
-FASRALSATALAGAFEADGTHAAA- --VDEAPLDAARRLADAGALDAA---QQAVRAS IEQSGPSA-
—--FSSRALGATALAGVAETDAATDAAS -————- RAAGDAPLDAARRLADAGALDAA---QQAVHAS IEQAGPSA-

--EPVAPPPADPLARARS--PSPAPAN
--FASRALSATALAGAFEADGTHAAA-
—--FASRALSATALAGAFEADGTHAAA-
—--FASRALSATALAGAFEADGTHAAA-
--FASRALSATALAGAFEADGTHAAA-

—---AGHYLRAGVLLEQG---ELEQARSSLQRATYLEPG

-GCHYLLAVIFIEQR---RFGDAEQSLHHALYLDPD
—~AAYYLLAT IHQELG---QAKEAMRCLMNTLYLDPD
-GHRYLLATVYAELG---DSEKAADLLQASLFLDSR
-PNHYLLS I 1LEQQG---DGEGAVRSLRNALYVDHD
~PNHYLLS I ILEQLG---DGEGAVRSLRNSLYVDHD

---PAYHLQGQ I AEHLG---HLEAALAAYRRSVYLDPR
---PAYHLQGQIAEHLG---HLEAALAAYRRSVYLDPR

-EAHLLNGQILEQQG---RLDEALAAYRRAVYLDHS
-EAHLLTGQILEQQE---RFDEALAAYRRAITYLDHT

---WAYFYRAMVHEQLG---EDEPCEKALRRAIYLDRR
---AVHYRLGLVEEELG---VGDPVA-AFKRALYLDPR

-PLRYYEGLLALDLG---REREAERALRGALFLDRG
-PLRYYEGLLALDLG---REREAERALRGALFLDRG
-PLRYYEGLLALDLG---REREAERALRGALFLDRG
-PLRYYEGLLALDLG---REREAERALRGALFLDRG
-ALRYYEGLLALDLG---REREAERALRGALFLDRG
-ALRFYEGLLARTLG---RDAEAERALRAALYLDRS
-TPHHLLVQIAEERG---ELEEAKRLLRKI1YLEPY

-——APYHLLVQISEEKG---DLEEAKTLLKKITYLEPC
---LPYFLLAQISEANG---DAWSAKQCFKKAIYLDPS

-EVYYLLGL IRLEQG---DWSGAHAFFQKVLFLAPD
~EAYFLKGLVLDMSD---NLTEAAEEYRKAILLEMN

—---EAYFLKGLVYEMTD---RLPEAGEEYRKAILLQHD
---EAYFLKGVILDAED---RLAEAADEYRKALLLEHE

—-EAYFLKGV ILDAED---RLAEAADEYRKALLLEHE
-EAYLLLGL1YERQQ---QMPLAIRHLERARYLNRD
~EAYLLLGL1YERQQ---QMPLAIRHLERARYLNRD
-EAHILLGLIYERQQ---QFTLAIRHLERARYLNSD
-DAYLLIGTIYARQG---QGNEAIQALERARYLDPD
~-DAYLLLGTMYVRQG---QWHDAIQSLERARYLNPD
—-SAYLLLGEIEQAKG---NIDKAQRYFQKALYLQPD

-——QAYLLLGQIYQALG---SEIEAEQYFQKVVYLDPN
———AAYL ILGALYQADQ---QNHQAEQCFQRAIYLEPT

-DAFYLNGL IADACG---RVAEAGDFYRKALYLRPT
-DAFYLNGL IADACG---RVAEAGDFYRKALYLRPT

—---DAFYLNGL IADARG---RAAEASDFYRKALYLRPT
—---DAFYLNGL IADARG---RAAEASDFYRKALYLRPT

-DAFYLNGL IADARG---RAAEASDFYRKALYLRPT
-DAFYLLGL IADARG---RAADASDFYRKALYLRPT
-DAYYLNGL IADARG---RAEEAGDFYRKALYLRPT
-EAFYLLGL IADARG---RSDEATDCYRKALYLEPT
-EAFYLLGL IADARG---RSDEATDCYRKALYLEPT
-EAFYLLGLIADARG---RSDEATDCYRKALYLEPT
-EAFYLLGL IADARG---RSDEATDCYRKALYLEPT
-EAFYLLGL IADARG---RSDEATDCYRKALYLEPT
-EAFYLLGL IADARG---RGDEATDCYRKALYLEPT
-DAFYLLGL IADARG---QGDEATHCYRKALYLEPS

--QAMPPDASPQPAAERS LDAARRHADAGDFDAA---ERLAHQHALVHGPNV- -DAFYLLGL IADARG---RGDAAADFYRKALYLDPA
—————— FNPSLPPVTAPTNAAR DTLQAAHALADGGRLAEA---ATAISAYLEHHAPHA------DAFYLLGVLADANG---DASLARSQYRKALYLDPQ
—————— VGTATAARPASPATAL P AGLLERARALADQGRFAQA---GELCEQAVQQQGPSA------EAFYLQGL IHDAGG---QQELAQRCYRKALYLEPE

--VPIATPVAAPSGET LLTRAMQCANQGELAEA---DALCKEHVQQNGPNA- --AAYYLMGL I SDARQ---DSGEALQFYRKT1'YLQPN

--TPPPLRPAAPAPGNDQ R AALAAIAAQADRGELEAA---TAACLALLERTADAN----~ ADAYCMLGVLHDAAG---RAAQAHAAYRKALYLDPA

--AMPAAPLAAPSAADAH A AALAAIAAMADRGELEAA---TAACLALVDRAAPDTGGAAMADAYGMLGVLHDAAG---RVAQAHAAYRKALYLDPS

--VREPAPVRAPRAAAPT - - — - -~ Pemmemmm e TPLARISALADRGDLAAA---TAACEAL IASQGPSA- -DACCMLGVLHDAAG---LTSSARDAYRRAIYLDPG

--VAASNPSAQPASAPSR D AALAAIAAMADRGELDRA---LAACQLFLTEHGTSA- -DGWCLLGVLHDASG---RATEAHAAYRKAVYLDPG

--LPVPPPASPPVDAAQR D AALQSVAALADQGRLDEA---WAASEAFMAKHGASA- -G IWYLRGL IKDAGG---QVEAAHDAYRKALYLDPA

--SLVPPASGQP--LASP V- GEFDE IARLADAGQHREA---RAACERQLAARGPSA- -TVFYWLGLLSDVAG---QEQEAQDFYRKALYLEPQ

--SLVPPASGQP--LASP V GEFDE IARLADAGQHREA---RAACERQLAARGPSA- -TVFYWLGLLSDVAG---QEQEAQDFYRKALYLEPQ

—--SLVPPASGQP--AAGA G GEFDE IARLADAGRHDEA---RVACERQLAAHGPSA- -AAFYWLGLLSDVAG---QVREAQDFYRKALYLQPQ

--AARPARAREHS-HEGA S ELLAGIARLANAGASEQA---RSECQRYLSQYPPSA- -QVYYWLGLLSDTEG---DAQQALSHYRKALYLEPQ

--VARPAPAREHR-HEGA S ELLADIARLANAGASEQA---RSECQRYLSQYPPSA- -QVYYWLGLLSDTEG---DAQQALSHYRKALYLEPQ
—————— AARPAPAREHK-HEGA S ELLASIARLANAGASEQA---RGECQRYLGQYPPSA-~-----QVYYWLGLLSDTEG---DAQQALTHYRKALYLEPQ
—————— IPVPAPVIEP--HESE A QLLGL IARHANTGDSEQA---RAGCERYLRQFAPKA--~----QVYYWLGLLSDTEG---DAAQAITHYRKALYLEPQ

--EGRRQAPAKPLAQAS ESLIAVERIANAGRVKEA---QQVALAHLKEFGPSA- -EIFYLLGLVQDADG---AAPEAAQSYRKALYLAPN

—--SERTDEPRKPEPDT I DAAMEN-——=—=——————~ PADLFPKVKELADHGKLLDA---LELCEIFLNENPVHV- ~EAHFLMGL ILEALH---DAERAEAFFNRATYLNPE
—————— AEKSVEKIESVEPTAG SSIEEIKALADRGSTTKA--~-LSMCDELLRQAGPEP-~-~-~--ELFHLCGLLHEAGG---NISMAEEFYGKALYLEPD
—————— GGRETGRAAPFDEG AVLGTARALADGGNYQAA---ERLCQSHLASHPHDP------EVHALLG I VMSAAN---RDDEALRYFRQALYLAPS

-~ ITVEEARAL IRDKRFDR-- IDLLLG:
-~ DLFGEALAAARQQHFDQ--ARELLQ
—-DLFGEALAAARQQHFDQ--ARELLQ
—-DLFGEALAAARQQHFDQ--ARELLQ
~ERLAMAVRKMAQGDFSAA IAGVQRL
——ERLKQAVRKMMQSDFTAA IHDVEKL.

-RLLEREPGSGRAHALDGCILVEL
-LADEPSDLDGLLTLGNLFSLTG-
~LIDEPGHLDALLTLGNLYSLTG-

—~-PSMDQLVALLKEKRYGEALAGVELA-~--~-~ CAQGGGQ IQAELLRLKGAVLLNQ---RQFVQAELALKGALQQDEWSLDALLLLGQTARWQG---QTKQAIAWFQKAVYLDPS
—~ARNRQLPADATLLALEGYARLMS---RDFAAAAEL GARALAADEWSVDGLVLLGLAAKWRD---AAQDA IGWFKKAVYLRPE
-RLLEREPGSGRAHALDGC I LVEL ---EKFDQARQCGLTALEHDPLCLEAYLLLGISARQRA---DYQEAGHRFREALY IERA
~RLLEREPGSGRAHALDGC I LVEL ---EKFDQARQCGLTALEHDPLCLEAYLLLGISARQRA---DYQEAGHRFREALY IERA
~EKFDQARQCGLTALEHDPLCLEAYLLLGISARQRA---DHQEAGHRFREALY IERA
--RIPEAREAFAQAIQREPLCVEARVFGGVAALQAG---ELSEARSELSKALFLEPT
-RIAEAREAFAQALVREPLCVEARIFGGVAALQAG---NLVEARSELGKALFLEPT

—————— EYLDAAVALFAEGRFGAARELLERL ------LEKGGEDLAVRLTLANLYGILR-----QTDRARECYVAALQLEPLSAEAHLFFGIHLLAEG---DTEPAALELSRALFLDPD
—————— RARTEAHHGFSVP APTEVEGVRGPVATAP EPS PEACAEADLLFACVLDGAASGVSDAVAERDLRRCLTLDPD
--DSRRDSGRFAAMPSGPARDSGRFAA--~~~-- MPAVPARDSGRFATVATVALRDSGRFPAVGGGLEPAGGLSSLELMHAEADALFAQILEGAG--ETDVQKEEYLRRCLSLDPE
--AWAASTPDAATPAVPRSVAVDALA. -AEEVPPLERAI IAARAGHFEEA--—------ EALAREAAK---ALVPEAYLLLSMVAEVRG---DLNGAVEAVRKALYLEPR
—————————— AAPVPPAQEAPSP- -~~~ —~—————-——-—-—--EDDAMRQALVAAREGKYDVV-~------ETLAREAAR---KLVPEAYLLLAMVAETRG---DLNGAVDCVRKALYLEPQ
———————— SRGTPTPTASATPTP. APGFEQARDAARRGDVEFA--------EQLAREVAER--HLCPESFLLLAMAADARG---DLAGAIDALRRALYLEPG
—--AARQALARGHWREAAQHLGALDS - -~-~=-~~--- DADTAALAVRALANLDAAAAV --YACTEAATRH--PLVAGLRYLESLLLLGQG---RAADAERAVRQALYLEPT
--PARQAMERGDWSHAAQLARAQQE- GPETAAMAIRALANVNPEAAA --AACAEATARF--PLAAELRYLEAMVLLGLG---RLAEAERAARQVVYLEPA
————— TTLSRDPELAAAHLLVD----- —-----AAHLTEALAAVD----- ---------DALARR--PLDAEAHFEKAVVLTELG---RLEEAADACRRARYLSRG

-RAWRLLEEERYAEAQAWLEQLPEPD!
--RAWRLLEEERYAEAQAWLEQLPEPD -REQSSARLLRAVLHFQGGHFPEA--ER-VAESLVATGRAEA-

—————— LALELLRRERFADALAALGGRAPAG------GEDVDALLLRAVLLTSSGDLEGA--EG-VCARILERDELNA-
AGNDGAALLKQAGEVRMHGDTLKAVSLYKEVVEHENPRE IKAAAFLG IAG IKADSGLTDEA---ALWCAKALELDRVSP-

—-REQSSARLLRAVLHFQGGHFPEA--ER-VAESLVATGRAEA--—

—---AVYYLLGLCREQAG---DEGGARNRYARAVHLEPT

-AVYYLLGLCREQAG---DEGGARNRYARAVHLEPT
-EAHYLRALCREHAG---DLAAAADHDRYALYLDPT
-CAHFLLGQICFQQG---DLSTALAHMRNAVFLDSE

—---YVHYLMSV1YQDRG---ELDSAKDCLRKALFLQPS
---DAYLLRATLLQAMG---QHDAVIADTKRALLLDRK

—————— LESETEPEIEPEIEAVP-------—-——-——————-SCDGDL IRSLADRGMSDEA---LELCLSSENSTDP-----
S———--= PTVAPPAPAHAPAAAPPAPTPPGS—-=-=—-—-- RSEALGRARALADAGKSAEA---LAELKLLLSEDPLQA---
———————— PVASPPPEPPRSP

EALPTDLELQKLLIEGQFSTVVTRTERLPSTCP--——-—--- DRFFLQRAQALTALGQWQAA---QELLQLFLKDHGMND---
PG--SGRDAATQPATPSDAPREDAAQSP-E-----=——-—-- VADLLQRACELEKLGQLDEA---LQRLTAAANRAPLAA--—
KE----- EAINLIENVQAKNEE----—-——————————- FDKELLIEETILYLNNDDLF I lEKKLREYRDYLSDD-------

DN----FKEASILFKKILNELNPTN=-=====—=———m e m—— LRAKIFYLICLIKENQLDEA---ERFITFSLEENIFSY---

SQFHLEALERIEQG---DVPRASLMLEALVRQFPD

—---EAHFLLALVFLEKK---DEKGAEEELRKTMMLNRD
—---AVHLERGLLLKRLT---RLDEAVHALRAARFLDAD
--—EFYFIKGLVCYKEK---NYDKAVDYLRKAALLN-D
-——EIFLIKGI ITHFLKG---NYKTSKNELRKS1YLKTD
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F I LAHFTLGNTMKKQGKANEARRHFKNAL SLLLDLDSDAY I PHSGGMTAGRLTE I VRSMILGD-——————~— -
FLLGWFALGNLCRQRGELREAEQSFANALRLLQRRDPHEVLPEAEGMTAGRLMQL ISDIA--— -
FLLAWFALGNLCRQRGEPREAEQSFANALRLLQRRDPHEVLPEAEGMTAGRLMQL I SDIA-—————————— -
LIVGY IGMAHVYTQLQQPDAARRTLRSAQTLLGALADSQVVDDATGSTAAELRNY - —~VRLLMEKVDLR-——————~—
LIVGY IGMAHVYTQLQQPDAARRTLRSAQTLLGALADSQVVDDATGSTAAELRNY - —~VRLLMEKVDLR-~—~=--~—
LYLALLAMAG I LHRTGHVDEAYRAYRRLLRALATLPPHAPVPSFDNATAAELQMF -~ I QRQMEALRR -~ -
LYLASLAMAG I LQRTGHTDDARRAYQRLLRSLATLQPDAPVPSLNGATAAELQMF-—-- IRNRMAALGS--—
LVLPHYHLGLFLARKDDSTGAERSFRNAQAL LAGLADEQPVNPGEK I AVGQMREA- -~ VAMHLKLLGGA- -~ -——-~—
FVLADYHLALAYWRRGRLVPAQRHFRNAREALADRPDGETVTEGAGL TVQELRGM-~~LDLWLTGEEG---- -~
FVMAHFQLGLLLARVGRRGEAARALDNALRLAQGLPPET I LPEGDGVSAARLAES---ARRALAG I TGRDA
FVMAHFQLGLLLARVGRRGEAARALDNALRLAQGLPPET I LPEGDGVSAARLAES---ARRALAG I TGRDA
FVMAHFQLGLLLARVGRRGEAARALDNALRLAQGLPPET I LPEGDGVSAARLAES---ARRALAG I TGRDA
FVMAHFQLGLLLARVGRRGEAARALDNALRLAQGLPPET I LPEGDGVSAARLAES---ARRALAG I TGRDA
FVMAHFQLGLLLARAGRRGEAARALDNALRLAQGLSPET I LPEGDGVSAARLAES---ARRALAG I TVSEA
FVMAHYHLGLLL I ALQRPSEAVRALDNAVAL SQALGPDTALPEGDGASAGE I AASAAAARAAL GGVGSRRS:
SVAAYLNLAN I'YQQTNHQEKAQKTRKNALKVLQKLSPDTT IPELGNKTVQDC I IEITNLTN-——————————
SVSAYLNLANLYQQEGDQKRSEKMQQTALT I LKKLPNDTQVPELGN I TVQELLTQLE-——————————— oo oo
L I APHLELGEMYLSEKKYELAAKS I RSARELLKVMPPGKF I ALYSETTALELLRHADDLLDGLNKKEKTSDRT -~~~
HGPARIEMAHVRLLLKENDQ
FVMPHYQLSWLYARMGKDKERQRELNNTLN I LAKLGKN--—-ST I PYSGGLSREAF I EQLKRELEMAG-————————~—
FVMAHYQLAQLYARLGRKKERLRELNNSLR IVAGLKAK -~ ~AA I PYSGGL TRELFMDQLNKELAKAD-~————— -~
FVMPRYHMGRLHLRLGRQAEAARE IRNS IR I LARHDGN - - -DTVPFSGGL TRAVCMMQLQNALAQVA-—————————
FVMPRYHMGRLHLRLGRQAEAARE IRNS IR I LARHDDN -~ -DTVPFSGGLTRAVCMMQLQNALAQVA-— -
HPLVAFHLAECYRQNRQ I TEAIREYRNAERLLNNLPPD---QLLEGVAVQWL I ESCRRW I GRLEGER-- -
HPLVAFHLAECYRQNRQI TEAIREYRNAERLLNNLPPD---QLLEGVAVQWL I ESCRRWI GRLEGER- - -
SPLVAFHLAECYRQTDRVADA IREYRNAEHLLHSLPPD--~HL I EGVAVYWLAESCRRWIRRFEGER-— -
AALVSYHLALAYRQAGRQEQAMREFRSALSKLARHRSE - --DL | EGVEVGWLRTTCEQHLGM-—--— -
AALVSYHLAMAYRQAGKKEL AAREFRSALRKLAAYRAE - - ~DLLEGVEVGWLRATCEQHLASLET - === ————
YQEALMHLALLRESQGDAKGAAVLKNR IQRLQNP
CEEAL IHLALLKESRGDLSGATL IRQRIQRLFKLRDNP-—-L
SYQALVHLALLKEHQGDTVGAK I IQQRIQRLQSSLRTE-—--A
HHEALTHLATLLDVGGDGAGAQWLLERARRAAG
HHEAL THLATLLDVGGDGAGAQWLLERARRAAG
HHEALTHLATLLDVGGDRAGAQWLLERARRSAG
HHEALTHLATLLDVGGDRAGAQWLLERARRSAG
HHEAL THLATLLDVGGDRAGAQWLLERARRSAG
HHEALTHLATLLDAGGDRAGAQWLLERARRSAG
HHEALTHLATLLDVGGDGAGARWLLERARRAVG
HYEALTHLATLLD I AGDRDGAQWLMQRARRAAQYESAA---SVTDTDDGEPRGTHGTRRR -
HYEALTHLATLLD I AGDRDGAQWLMQRARRAAQYESAA---SVTDTDDGEPRGTHGTRRR -
HYEALTHLATLLD I AGDRDGAQWLMQRARRAAQYESAA---SVTDTDDGEPRGTHGTRRR -
HYEALTHLATLLD I AGDRDGAQWLMQRARRAAQYESAA---SVTDTDDGEPRGTHGTRRR -
HYEALTHLATLLD I AGDRDGAQWLMQRARRAAQYESAA---SVTDTDDGEPRGTHGTRRR -
HYEALTHLATLLD I AGDRDGAQWLMQRARRAAQYESAA---SVTDTDDGEPRGTHGTRRR -
HYEALTHLATLLD I AGDRDGAQWLMQRARRAAQYESAA---SVTDTDDGEPRGTHGTRRR -
HYEALTHLAVLLD I GGDRAGAQNLVQRAQRSAARAAQS - - ~TDASADEAQRSRGFHASRRA - — = —— === — ==
HAEALAHLATLLELEGDRDAARLLMQRASRAQGAQRG
HQAALLQLAALLQAQGDASGAQRMRQRAERMAKPGEGA—--—-HG
HYEAL THLAAL LAAQGDTAGAQLMQQRAQRVAASATSA---QEQPHA
HQESLYHLAALLDTEGDHAGAMHLRQRAQRHTRKHHG:
HQESLYHLAALLDTEGDHDGATRLRQRAQRHTRKHHG:
HQEALHHLAAL LDTEGDHAGAARLRQRAQRHTRTA
HEEALYHLAALLDSAGDAAGAHRLRERAQRHARMSHG:
HRQAMLQLAAL L HAEGKQEASERLSARARRLGP.
HAEALAHLAAL LAARGDHAGARRLQQRAARGVNKDG
HAEALAHLAALLAARGDHAGARRLQQRAARGVNKDG
HAEALAQLAAL LAASGDHAGARRLQQRAARGVNKDG
HPEALVHLAALLAAQGDLAGARRLQERAARAGRESER
HPEALVHLAALLAAQGDLAGARRLQARAARAGRESER
HPEALVHLAALLAAQGDLAGARRLQERAARAGRESER
HPETLVHLAALLASQGDVAGARRLQERAARAGRESER
HREALVHLALLLRKQGDHTGAEALAGRLGRVQKRSGS
HVEALNHMAFMELHRGNKAGAERLRKRAQR I GMGGVER -~ ~RSTENQSSGRRYGK
HMESLVHLALLLENRGDLRKAE IMRNRARRAEKRNEAG
HNESLLHLAALYERRGDEERARHFRNRSAAAEGEP.
HWLAHYFLAELYA I EQQSSLAQREYRLVLRQLDERRPV---EGTLLALLALAVPPKQISFLCQQKLAKLAVHS-—-—
CWPAHYYLAEL YRSADSPDLSRRSYRVALQQLSGQPEP---DGGLALPLGLPVA--EVLFLCERQAGTARSAQR-——
CWPAHFYLAETAAALGDADRARRAYHNAL EVLQHQGE -~ -~ EARRRSFFPLSCNPAHFVN I CRHKLARLAN
CWPAHFYLAETAAALGDADRARRAYHNAL EVL QHQGE - - -~EARRRSFFPLSCNPAHFVN I CRHKLARLAN
CWPAHFYLAETAAALGDADRARRAYHNAL EVL QHQGE - - -~EARRRSFFPLSCNPAHFVN I CRHKLARLAN
LAIGHYLLAQVHERTQDHEAARRSYRNAI -AQLRFPQ- -~RPLAGHYPEMPDSADA I SRAARYALAALEEQPLR -~ -
LALGHYLLAQVQERTQDRDGARRSYRNA I ~AQLRFPQ--~RPLAGHYPD I PDSAEA I ARVARYALAALEEEGN- -
LALAHYWLGRCREAQRDPERARLAYRNALTAHARWPEGKRQAFLGYYPDVPEDGAAFVRAAQYALAAL —————————
HAAARYLLGLLLEQCRRTAEATAEYRRALQALESGRS- -~ -RPVAFFLNPDRLRVACAHAAERLEFS I QKR-———-—
LAAARYLLGMMLELREEFPEAAGEYRRALRSLEEGKA- -~ ~RATPFFLNPARLQVACARAVERMEVGKSR -~ -
LALGHATLVALYGRMDRPEDAERARQNALRALDGLDDEHPLRGVETMTAGGLRQALAPVEQAGWLGVR—-— -
LALGHATLVTLYTRLERREDAERARQNALRALDGLDDEHPLRGVE TMTAGGLRQALSARGRAGWQGAP -~~~ —————
LAMAHAALVPLYARVGRHDEAARARRNALEAVEGLDDTAPLRGVEP I TVGALRSALGAVHRPQAGAGRSEA-—————
LVVAWL I LGRVLRRHGDTSGALKAWREAEQLCNALPPDAPVPHADGENASRLAEVARGERSRMEAAL AAGEELS—-—
LAVAHLALGHVLRRRDDLAGALRAFRAAEEL CAAL PPDTAVPLSEGERAGSLARVAHNERVRLETMMTREER-————
QPFVHFFTGLLRLRRGDTAGASRALRTAASLAQRMPAAAPVRL SHGMTAGALVEGARFHLSRLAGDGPSRP——————
FALGHLRLG I LARRAQEATPARVALRLALTLLAHEQPLHL TLFGGGFGRHGLMQVCQQELRACAEVP-———— -
FALGHLRLG I LARRAQEATPARVALRLAL TLLAHEQPLHL TLFGGGFGRHGLMQVCQQELRACAEVP-— -
FAMPRLHLGLLAKRGGDLEAARREL SRALVLLAGEEGSR I LMLGGGFTRDALLDVCRAELNACGG I P-- -
F IMAHFLLGN I YLEQNDSNGALRHFR I SMQELDKMDQDDPVPCSDNVTAGRLMEMVRLVQQQLVQ-— -
FVMAHFALLG I AVSQSNDRDRARH I RNVEEL LLQMAEDEAVPYGEGATVGDLLAALKDL ~— ===~ === === ——
LAFAHVVAATSFAAQDERAQARRALRNARY I LASMPASDMVRGAQ I TAAELHAACRQLQRALLGERAPSPSAPGAKS
YLPGLLELALLRERNGARAAAYPLMRAVHARAAKL PPDQLVEGPECLPARFYKASADAYLNQGAAE ———————————
HLMSHFHMGFLK | GQGRAEAGERL LRRALELANRHAQS--QTLLDPVAGLT I LDVRAQLAGYLERDRVPL - -
SWLAPYQLAMCLEARGELKEAEEGYRHALAV 1 DAGGGPGPSRSAQALAHLATTAAEVCRQRVGKRAHGNE - ——————
NFVYNLFLAFALVSKNDLKNAKYFFNMALTLVEKESS-—--—--~— FESLVDREVAKK I IVKYLN L= -=—=———=—=——
SSASWFYYGLTLLKLNEKMEAKRAFEKALME IDNNVDN-SLFY 1 SELSGEGLKN I INYYLSQL-—-——————— ===
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_____________ MSANSKPLN I GEAFGRAMAAWDDGNAAEARRLARS I VESKPDFGGAHYLLGL IALAQGQARRAAEHL TQAVAADPNQSVPRLALGRA
———————— MTREISLTQAGVRTLELALLQAVELHQAGRLQEAEQCYQAILKLDPHHAKANHNLGVLSVQMGQSEAGLAYFAAALEADPAHGQYWLSY IDT
MARKTRKKTPPPRKV IHRPPQPPQTQ INAIAQRLNSGDLETAEKLAQSLARSFPGHAHSWTMLG I VLAQMGRVAESL TPLQKAVNLMPGDSGPHSNLGNA

110 120 130 140 150 160 170 180 190 200
| | | | | | |

MTSSLPCGQTSLLLQMTERLALSDAH
MTSSLPSGQTSVLLQMTQRLALSDAH
MLFASGDHTAAAELLLGALELAPQWAM

LEALDNYN--—-- SAILHYRAILSREPDHAEANARLAELLGRLGRNKAEALEHARRAVKVAPRHPEAL CTLGTLLHQTGDHAEAARMLERSLE IRPDWAV
LHLAGQSEEARQVLALARQSGLQGDDVDALEASLEGAGL SGAGHQPESAGTNDQLKSTQQSKSPHQQE INTL I ALFTQGRYEEVMSLSQVMTRRFPQYGF
LLQLGRLQ----~- EAEACYRKA I AVNPNDPDSHYKLGNVLSSLERLPEAEV I YRRLLTLLPENDAAKLAYVQCVALMRFKSYGPFLYKTVAQALNDAWLR
210 220 230 240 250 260 270 280 290 300
| | | | | | | | | |
FRRISQLIYQR-————————m—mmmm =
FRRICQLIYQR-~=—— === ——mmmmcmem

GWFRLGEMQEAS

ALNNYGLVLGSLGQYERAVAVL SGAAELRRDHAGTRANLAAALRGMGRLDEARL HAERATK INSRDMAGWLEL GLVRKALGMPEAAAAAFERAVTAAPDS
GWK I LGVACKQQGKNAEAL I PMQKAVEL LPNDAEAHSNLGGVLQSLGRLSEAEAMLSLALR INPDNADALFNL G I TLQGLDRLDEAERSYRKALQIRPDY
PTDLVGVACN LLTINPLIAPYLQQTDMP——————-——=———

310 320 330 340 350 360 370 380 390 400

———————————————— AG1VLADHKRDMVYNRLVRRLRSLGLTDFGHYLNLLESNQHSGEWQAF INSLTTNLTAFFR--EAHHFPLLADHARRRSGEYRV
———————————————— AG I VLADHKRDMVYNRLVRRLRALGLDDFGRYLSMLEANQNSAEWQAF INALTTNLTAFFR--EAHHFP I LAEHARRRHGEYRV
—————————————— GKLDLAAQAWTTSLKLDPADRQGAALKLQL 1 G--KAPVAAAPPSAFVEALFDHYAETFEEMLVGKLDYRLPEFLEQMIRKARPGRF
VHAHYCLAEARLVLGEKNRAAKSFRRCLELDPEDRHGAALGLAQAG--AGEAPARAPDAYVRQLFDDYADKFDAALVDKLAYRAPALLAQAMDKALDRRQ
AEVHGSLGAVLQATGRLQEALTHFQQRSLLAPGNPVDQHL IASLTG----ETTERAPAKYVEDVFDSYADNFDSHLLQVLKYETPRKLLES I SHHPPNAD
—————————————— HHQVRP INQLCEGNTLAE IGNDPLYKALLRSVPVYDENLEQWLTDARQMLLNAANATTNPLQTSWFSFFGPLAEQCFINDYLFYCS

410 420 430 440 450 460 470 480 490 500

WSAAASTGEEPYSIAMTLADTLGTAPGRWKVFASD IDTEVLEKARS-G I YRHEELKNLTPQ-QLQRYFMRGTGPHEGLVRVRQELANYVDFAPLNLLAKQ
WSAAASTGEEPYSIAITLADALGMAPGRWKVFASD IDTEVLEKARS-G I YRLSELKTLSPQ-QLQRYFMRGTGPHEGLVRVRQELANYVEFSSVNLLEKQ

RL-ALDLGCGTGLMGERLRPLVDRLEG------ VD ISARMLKKARAKG I YDTLTKADLQG--FSHSGEKPDLVTSADVL 1Y IGALDGLVGTVAG-LLAEG
DLDVLDAGCGTGLAAPVLRPLAARLDG-~ - IDLSGAMVDKARARGLYDGLEVGELVAG-LRHHPHAYDLVVAADVLVYFGGLED IMAATAL-ALKPG
KWDVLDLGCGTGLFGVEVAPFAKQLVG-—----- VDLSSKMLEQARARKLYQRLEQADLVTMMQGEPAASFDV I VAADVFVYLGKLDDV IAEAGR-LLRPG

ADEIQTASALKDALITTLEKEPEEVSP-LRLIAVASYFPLYSIAGSHKLLERQWPDAIQRLL IQQIKEPREEIALRPSITSLTPVENEVSLAVQAQYEES

510 520 530 540 550 560 570 580 590 600
| | |

|
YTVPGPFDAIFCRN-—=-——————~ VMIYFDQTTQQE I LRRFVPLLKPDGLLFAGHSENFSHLERRFTLRGQTVYAL
YNVPGPFDAIFCRN- —---VMIYFDKTTQED I LRRFVPLLKPDGLLFAGHSENFSNLVREFSLRGQTVYAL
GLFAFSIETLAGDG- ---DFALQPSRRYAHSQPYVGRTLEAKGLAILALEPTT IRQDRREPVKGLGVVAWKPHAA
GVFAFTVERADDCA-—-—~-—---~ SYVLGAKNRYAHAPEYVDAVAAANGFSVVSAERASTRQEAGEDVPGLVVVLRKG
GILAFSVEDCDMSPRRSDAQGEVPDYQLKNTGRYGQSLGYLARLASVNGLQIQEEVATQLR IDHGKP I LGHICLWAKESATNAKHGAPSADQLLQGAVRC
PYPRWVKLPAAIEPVAIN----TYLHSLFPGVVIEP I ENMMQPDLLVAGCGTGQHP IETARL IRNASVLAVDLSLASLSYAERKAREMG IQNIEFARADI

GGZAFZZEA23CR22222AQGE2222ILF2KTRY2HILRYéVPLLKBZGLLZAGH2E22SéL2R222v2é2TV2A2K4SAA22K2222222222222222
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| | | | | | | | | |

HQAGQLHDAERLYRE I LG IDQNHSKANHNLGSLY 1QKSQPAASLPFFAAALEADPAHGQYWLSY IDALHQAGQKQVAREVLALARQYGLGGEDVDALEMN
LKLGSLDRTFDI IESVGVLHHLDRPEEGWKVLVSMLRPNGVMRLGFYSEVARRHVVKAREL I AQRNFAATADG I RKARPYLREVDRNQTLGCAVRSTDFY
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LRGGPADMAGQSQSYCPVCGSNQVSFLPLPEFYRESSRLYGFEHFGKGEM I SLEQYTCNRCGASDRERLYALW 1 DQQLEKNSLSRSAKVMHFAPEEALSK
SLSACRDLLFHVQEHR-----~ LT-LAQIQQF IDENGLTFLG---FTAEPMT IRAYHTRFPDDPTATNLENWA 1 YEQENPDAFFDMYQFWLQKRP-—-~—
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RLRQLFANYETADFGMGQVDHKVDLQNLPFADESYEFF I CSHVLEHVESDDRAIRELYRITRTGGCG ILVAP I I VGLERTVEDPSVKDAAGRWRLYGQDD
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HVRLYAHDDYVNKIRSHGFHVAELGEEYFGEEIFHSLGLTHTSILYVVSK




