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SUPPLEMENTAL FIGURES:

Figure S1, related to Figure 1: B-factor representation of the CDSecA2 crystal structure. All the objects are
coloured according to the B-factor values (blue, low B-factors; red, high B-factors), and domains are depicted.
2HF with its loop is pointed out with an arrow. The molecule is shown in two different orientations. The figure
was made with PyMOL [1].
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——————————————————————————————————————— MLGV- -LKKV- - - - - - - FDPNKRQLARLEKIADQVDALGPEMARLSDEQLRQKTEEFKARY - - - - - - ~-QQGES - - - - - - - -
——————————————————————————————————————— MLGV- -LKKV- - - - - - - FDPNKRQLARLEKIADQVDALGPEMARLSDEQLRQKTEEFKARY - - - - - - ~-QQGES - - - - - - - -
——————————————————————————————————————— MANTI - -LKKI-------YDNDRRELKKFEKLATKVESLGDEYEKLSDEQLQAKTPEFRKRL - - - - - - -KNGET - - - - - - - -
——————————————————————————————————————— MANL- -LKTI- - - - - - - IENDRGEIKRLEKMADKVFSYEDQMAALTDDELKAKTVEFKQRY - - - - - - ~-QDGES - - - - - - - -
——————————————————————————————————————— MANI--LRTI-------IENDKGELRKLEKMANKVIAYSDQMAALSDEELKAKTDEFKQRY - - - - - - ~-QNGES- - - - - - - -
--------------------------------------- MANTI - -LKTI- - - - - - - IENDKGEIRRLEKMADKVFKYEDQMAALTDDQLKAKTVEFKERY - - - - - - -QNGES - - - - - - - -
--------------------------------------- MANTI - -LRTV- - - - - - - IENDKGELKKLDKIAKKVDSYADHMAALSDEALQAKTPEFKERY - - - - - - -QNGET - - - - - - - -
--------------------------------------- MAGL- -LKKI - - - - - - -FESGKKDVKYLERKADEI IALADETAALSDDALREKTVEFKERV - - - - - - -QKGET - - - - - - - -
--------------------------------------- MAGL--LKKI - - - - - - -FESGKKDVKYLERKADEI IALADETAALSDEALREKTVEFKERV - - - - - - -QKGET - - - - - - - -
--------------------------------------- MAGL- -LKKI - - - - - - -FESGKKDVKYLERKADEI IALADETAALSDDALREKTVEFKERV - - - - - - -QKGET - - - - - - - -
--------------------------------------- MLGI - -LNKM- - - - - - -FDPTKRTLNRYEKIANDIDAIRGDYENLSDDALKHKTIEFKERL- - - - - - -EKGAT - - - - - - - -
--------------------------------------- MIGI--LKKV- - - - - - -FDVNQRQIKRMQKTVEQIDALESSIKPLTDEQLKGKTLEFKERL- - - - - - -TKGET - - - - - - - -
--------------------------------------- MIGI--LKKV- - - ----FDVNQRQIKRMQKTVEQIDALESSIKPLTDEQLKGKTLEFKERL- - - - - - -TKGET - - - - - - - -
--------------------------------------- MIGI--LKKV- - - - - - -FDVNQRQIKRMQKTVEQIDALESSIKPLTDEQLKGKTLEFKERL- - - - - - -TKGET - - - - - - - -
---------------------------------------- MGF - -LSKI - - - - - - -VDGNKKE I KRLGKLADKVLALEEDTAILTDEEIREKTKSFQKELAEI EDVKKQNDY - - - - - - - -
---------------------------------------- MGF - -LSKI - - - - - - -VDGNKKETKRLSKIADEVLSLEEDMAILTDEE I KNKTKQFQQEVQEI EDVKKQNDY - - - - - - - -
---------------------------------------- MGF - -LSKI - - - - - - - LDGNNKE I KQLGKLADKVIALEEKTAILTDEE IRNKTKQFQTELADIDNVKKQNDY - - - - - - - -
——————————————————————————————————————— MKRL- -FEKV- - - - - -FGSESEREIKKIDKLADRVEALDEEYKKLSDQALQSKTAELKGRL - - - - - - -SQGEA----- - - -
———————————————————————————————————————— MSF- -MDNL- - - - - - FNMADKKELKKFNKTVDI IDSLEPKFESMADSELKNMTNIFKERL- - - - - - -ANGES- - - - - - - -
———————————————————————————————————————— MSV--IDSI------LDKADEQEIKKLNVIVDKIDALEDSMKNLSYEELKDMTAIFKNRL- - - - - - -KKGET - - - - - - - -
———————————————————————————————————————————————————————————— EQEIKKLNVIVDKIDALEDSMKNLSYEELKDMTAIFKNRL-------KKGET--------
—————————————————————————————————————— MLIKL--LTKV- - - - - - FGSRNDRTLRRMRKVVNIINAMEPEMEKLSDEELKGKTAEFRARL- - - - - - -EKGEV--------
—————————————————————————————————————————— M- -LSKL- - - - - - LRLGEGRMVKRLKGVADYVNTLSDDIEKLSDAELRGKTDEFRARL- - - - - - -AGGKE------ - -
—————————————————————————————————————————— M- -LSKL- - - - - - LRVGEGRMVKRLKKVADYVESLSGDVEKLTDAELRAKTDEFKKRH- - - - - - -AEGES- - - - - - - -
—————————————————————————————————————————— M- -LSKL- - - - - - LRLGEGRMLKRLKRVADYVNTLSDEVEKLTDAELRAKTDEFKKRH- - - - - - -ADGES - - - - - - - -
—————————————————————————————————————————— M- -LSKL- - - - - - LRLGEGRMVKRLKKVADYVGTLSDDVEKLTDAELRAKTDEFKRRLA - - - -DQKNPET - - - - - - - -
—————————————————————————————————————————— M- -LSKL- - - - - - LRLGEGRMVKRLKKVADYVGTLSDDVEKLTDAELRAKTDEFKRRLA - - - -DQKNPET - - - - - - - -
—————————————————————————————————————————— M- -LSKL- - - - - - LRLGEGRIVKRLKRVAEYVNTLSDNVEKLTDVELKAKTDEFKQRLA- - - -DEKNPES - - - - - - - -
—————————————————————————————————————————— M- -LSKL- - - - - - LRLGEGRMVKRLRKVADYVNALSDDVEKLSDAELRAKTEEFKKRV - - - - - - -ADGED - - - - - - - -
------------------------------------------ MFGLSKM- - - - - - LRVGEGRAVKRLKKIADDVIALEADYTDLTDEELKAKTHEFQERI - - - - - - -AQGES - - - - - - - -
------------------------------------------ MFGLSKM- - - - - - LRVGEGRAVKRLQKIADQVIALEDQYANLTDEELKAKTEEFKDRL - - - - - - -AQGET - - - - - - - -
------------------------------------------ MFGLSKV- - - - - - LRVGEGRAVKRLHKIADQVIALEDKFANLTDEELKAKTAEFKERI - - - - - - -AGGEG------ - -
------------------------------------------ MLGLSKI - - - - - - LRMGEGRAVKRLAKIADQVMDLDEEYTKLTDEELQAKTDELKKRV - - - - - -QEDGE§ - - - - - - - -
----------------------------------------- MPGILDRV- - - - - -LRIGEGKILRKLNKLKDQINSIEDDFVDLSDAELRALTDEYKQRL - - - - - - ~-KDGEE - - - - - - - -
------------------------------------------ M- -LADV- - - - - - LRLGEARTVKQLSAIADHVDSLARGVENLTDAELSSRTDVFRRRV - - - - - - -ADGDV - - - - - - - -
----------------------------------------------- MI------LFDKNKRILKKYAKMVSKINQIESDLRSKKNSELIRLSMVLKEKV-------NSFED--------
--------------------------------------- MFAK- -VKQL- - - - - - -FDESAREVQRLAKLAAQINEWEPTISSLSDEQLRQKTVVFKERL- - - - - - ~-ERGET - - - - - - - -
--------------------------------------- MLSL--LKRA- - - - - - IGYTNERQLKKYMRVVEQINRMEPQMEKLTDAELRRKTDEFKEQL- - - - - - ~-ASGK§ - - - - - - - -
--------------------------------------- MLNS - - VKKL - - - - - - LGDSQKRKLKKYEQLVQE INNLEEKLSDLSDEELRHKTI TFKDML- - - - - - -RDGKT - - - - - - - -
--------------------------------------- MLNS - - VKKL - - - - - - LGDSQKRKLKKYEQLVQE INNLEEKLSDLSDEELRHKTI TFKDML- - - - - - -RDGKT - - - - - - - -
--------------------------------------- MLNS - - VKKL - - - - - - LGDSQKRKLKKYEQLVQE INNLEEKLSDLSDEELRHKTI TFKDML- - - - - - -RDGKT - - - - - - - -
--------------------------------------------- MKQN- - - - - - - - FDDRKIVKQYREIARQIVKKEGLYKNMDQDELREQTNYWREKF - - - - - - ~-KTKEM- - - - - - - -
————————————————————————————————————————————— MRQN- - - - - - - -YDDRKIVKQYREIARQIVKKEGLYKNMEQAELCEQTNFWREKF - - - - - - —-KTKPM----- - - -
————————————————————————————————————————————— MRQN- - - - - - - -YDDRKIVKQYREIARQIVRKEGLYKNMDQDELREQTNFWREKF - - - - - - -KTKPM----- - - -
——————————————————————————————————————— MLKN- - ISSVSKRFENFKNKEVYDIELYKKTVEEINNI - -NYKNASDTELREISENLKNKV- - - - - - -KEGIP--------
———————————————————————————————————————————————————————— MLTDRLRLKKARKLLNKINKLGPKMQAMSDEKLQGQTAIFKKQL- - - - - - -KEGKS§------- -
—————————————————————————————————————————— M- -ANQV- - - - - - SNVINSMRLKRLQKQLVAVNRLSDQMRNCSDEALQAKTADFKQRL- - - - - - -EKRET------ - -
—————————————————————————————————————————— M- -KHKL- - - - - -DVTINELRLKS IRKIVKRINTWSDEVKSYSDDALKQKTIEFKERL- - - - - - -ASGVD--------
—————————————————————————————————————————— M- -AKGV- - - - - -NQI INNIRLRKLRKILNQINALSEEFSNFSDEALQAKTKEFKVYL- - - - - - -NDNKA- - - - - - - -
———————————————————————————————————————— MTA- -FNSL- - - - - - - FSLDKKRLKKLQRTLNT INSLKDQMATLSNEELQAKTTEFRKRL- - - - - - -UNGET - - - - - - - -
—————————————————————————————————————————— M- -VKNF- - - - - - - - - - - -FHIRRLKKILAKIKSFEKEMSSLSDLDLQKKTDEFKKRL- - - - - - -ADGEN- - - - - - - -
————————————————————————————————————————— MFRRLGQD- - - - - - - - - - - -FQLRKVKKILKQINALKGKMS SLSDQELVAKTVEFRQRL - - - - - - -SEGES - - - - - - - -
—————————————————————————————————————————— M- -IKNH------------FQIQRLKKILAKVKSFESEMAGLTDAELRKKTQEFKERL- - - - - - -AAGET--------
——————————————————————————————————————— MAGFDWFWKA- - - - - - LGGKQGRNQKRSLAIVDQAEAHTRDLEALDDAHLAARA- - -RTLV-------GDG-~--------
- -MRSCTAAPGVSRTNTHARRGLGVAYRWAVSKTTRAQSGRLSSRFWRL - - - - - - LGATTEKNQNRSLAQVTASAEFDKEAADLNDEKLRKAA- - -GLLN- - - - - - - LEDLA--------
------------------------------ MPKTNRAQPGRLSSRFWRL- - - - - - LGASTEKNRSRSLTLVTDS SEYDDEAAGLTDEQLRKAA - - -GLLN- - - - - - -LEDLA--- - - - - -
MNVHGCPRIAACRCTDTHPRGRPAFAYRWFVPKTTRAQPGRLSSRFWRL - - - - - - LGASTEKNRSRSLADVTASAEYDKEAADLSDEKLRKAA- - -GLLN- - - - - - - LDDLA--------
MNVHGCPRIAACRCTDTHPRGRPAFAYRWFVPKTTRAQPGRLSSRFWRL - - - - - - LGASTEKNRSRSLADVTASAEYDKEAADLSDEKLRKAA- - -GLLN- - - - - - - LDDLA--------
------------------------------ MSKTPRTQPGRLSSRFWRL- - - - - - LGASTDKNLNYSSAEVTAAAAYHKEAADLGDEQLRKAC - - -GLLN- - - - - - -LNDLA- - - - - - - -
------------------------------ MPKTSSAKPGRLSSKFWKL- - - - - - LGASTERNQARSLSEVKGAADFEKKAADLDDEQLTKAA - - -KLLK- - - - - - -LEDLA---- - - - -
--------------------------------------- MAEG- -VRRL- - - - - -LGKPGSVSLQPYIKLLKTIEEREEALRKLSDAELTEVA- - -TELG- - - - - - -NAELP - - - - - - - -
--------------------------------------- MAGFRWFWDA - - - - - ~-MGGKNTRNQTKSKNIVAQAAKRGVQFASLSDADVVARA- - ~-HECA- - - - - - =QHS - = = = == = == =
--------------------------------------- MAGFDWFWKA - - - - - - LGGKSGRNQKRSVAIVNQVENHAAELDALDDVALAQRA- - ~-KDLA- - - = == =SGG-= == === - = -
--------------------------------------- MAFDW-FWKA- - - - - ~-MGSSPKKNQKKSRAVVAQAD - - SSRYSGLSDAELRDAA- - -SDVV - - - - - - -TEQSTSEDGHHFG
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Conservation:
SECA1l_GEO_thermodenitrifi
SECA1l_GEO_kaustophilus
SECA1_LAC_johnsonii
SECAl_STR_parasanguinis
SECA1l_STR gordonii
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SECA2_BAC_cereus
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Consensus aa:

Consensus ss:
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-LDDLLVEAFAVVREGAKRVLGLYPYKVQIMGGVVLHEGDIAHMKTGEGKT]
-LDDLLVEAFAVVREGAKRVLGLYPYKVQIMGGVVLHEGDIAHMKTGEGKT]
-LDDILPEAFATAREGAKRVLGLYPFRVQIIGGIALHYGNIAEMMTGEGKT]
-LDDLLYEAFAVVREGAKRVLGLFPYKVQVMGGIVLHHGDVPEMRTGEGKT]
-LDDLLYEAFAVVREGAKRVLGLYPYPVQIMGGIVLHHGDVPEMRTGEGKT]
-LDSLLYEAFAVVREGAKRVLGLFPYKVQVMGGIVLHHGDVPEMRTGEGKT]
-LDQLLPEAFAVVREASKRVLGLYPYHVQIMGGIVLHHGDIPEMRTGEGKT]
-LDDLLVEAFAVAREGAKRALGLYPFKVQLMGGIVLHEGNIAEMKTGEGKT]
-LDDLLVEAFAVAREGAKRALGLYPFKVQLMGGIVLHEGNIAEMKTGEGKT]
-LDDLLVEAFAVAREGAKRALGLYPFKVQLMGGIVLHEGNIAHMKTGEGKT]
-TDDLLVEAFAVVREASRRVTGMFPFKVQLMGGVALHDGNIAEMKTGEGKT]
-VDDLLPEAFAVVREAATRVLGMRPYGVQLMGGIALHEGNISEMKTGEGKT]
-VDDLLPEAFAVVREAATRVLGMRPYGVQLMGGIALHEGNISEMKTGEGKT]
-VDDLLPEAFAVVREAATRVLGMRPYGVQLMGGIALHEGNISEMKTGEGKT]
-LDKILPEAYALVREGSKRVFNMIPYKVQVMGGIAIHKGDIAEMRTGEGKT]
-LDKILPQAYALVREGAKRVFNMTPYKVQVMGGIAIHKGDIAEMRTGEGKT]
-LDKILPEAYALVREGSKRVFNMTPYKVQIMGGIATHKGDIAEMRTGEGKT
-LDDILPEAFATMREAAWRVLGMKHYRVQIYGAIILHQGRISEMKTGEGKT]
-IDDILPEAFAVVREVSKRVLGLRHYRVQMIGGIVLHQGRIAHMKTGEGKT
-LDDILPEAFAVVREVSKRKLGMRQYRVQLIGGIVIHQGKIAHMKTGEGKT]
-LDDILPEAFAVVREVSKRKLGMRQYRVQLIGGIVIHQGKIAEMKTGEGKT
-LENLIPEAFAVVREASKRVFGMRHFDVQLLGGMVLNERCIAEMRTGEGKT]
DLDDVMPEAFAVVREAAWRVLNQRHFDVQIMGGAALHFGNVAEMKTGEGKT]
-LDELLPEAFAVAREAAWRVLGQRPFEVQLMGAAALHLGNVAEMKTGEGKT]
-LDDLLPEAFAVAREAAWRVLDQRPFDVQVMGAAALHFGNVAEMKTGEGKT]
-LDDLLPEAFAVAREAAWRVLDQRPFDVQVMGAAALHLGNVAEMKTGEGKT]
-LDDLLPEAFAVAREAAWRVLDQRPFDVQVMGAAALHLGNVAHMKTGEGKT]
-LDDLLPEAFAVAREAAWRVLDQRPFDVQVMGGAALHLGNVAEMKTGEGKT]
-LDDLLPEAFAVAREAAWRVLNQRHFDVQVMGGAALHFGNVAEMKTGEGKT]
-VDDLLLEAFAVAREASWRVLGQKHYPVQIMGGAALHFGNVAEMRTGEGKT]
-LDDIFLDAFATAREASWRVLGQKHYKVQIMGGAALHFGNVAEMRTGEGKT]
-LDEIFLEAFATAREAAWRVLGQKHYHVQIMGGAALHFGNVAEMRTGEGKT]
-LDDILLEAFATAREASWRVLGQKHYKVQIMGGAGLHFGYVSHEMKTGEGKT]
-LDDLLPEAFATVREAAKRTLGQRHFDVQLMGGAALHFGNIAKMKTGEGKT]
-LDELLPEGFAVAREAAWRVLGLRPYHVQVMGGAALHFGNIAKMMTGEGKT]
-ADEHLFEAFALVREAARRTLGMRPFDVQVMGGIALHEGKVAEMKTGEGKT]
-LDDIKIEAFAVVREAARRVLGLRHYDVQLMGGLAMHEGNIAEMQTGEGKT]
-VNDIQVEAFAVVREVAKRVLGMRHFDVQLIGGLVLAEGNIAEMATGEGKT]
-VDDIKVEAFAVVREAAKRVLGLRHYDVQLIGGLVLLEGNIAEMPTGEGKT]
-VDDIKVEAFAVVREAAKRVLGLRHYDVQLIGGLVLLEGNIAEMPTGEGKT]
-VDDIKVEAFAVVREAAKRVLGLRHYDVQLIGGLVLLEGNIAEMPTGEGKT]
-SERDKINIFALAREAASRIIGLDAVVVQLIGALVLGDGKVAEMKTGEGKT]
-TDRDKINIFALAREAASRIIGLDAVVVQLIGALVLGDGKVAEMKTGEGKT]
-TERDKINIFALAREAASRIIGLDAVVVQLIGALVLGDGKVAEMKTGEGKT]
-LDEVLIQAFTLVKEVAGRVVGMTPYDVQKMAATIALHQGKVVEMQTGEGKT]
-LDDILPEAYATVREADKRILGMFPYDVQVLGAIVLHNGSIAEMKTGEGKT]
TLDKLLPEAYATIREASKRVLGMYPKDVQVMGAIVMHQGNIAEMQTGEGKT]
TLDTLLPEAYAVAREASWRVLGMYPKEVQLIGAIVLHEGNIAHMQOTGEGKT]
SLNHILPQAYATVREASKRVLGMYPKDVQILGAIAMHQGNIAHMQOTGEGKT]
-LDDICAEAFAVVREADKRVLGLFPYDVQVIGGLVLHQGNTAEMKTGEGKT]
-LDQLLPEAYAVVREVDKRILGLFPYDVQVMGAIVLHEGNIAKMATGEGKT]
-LDDILVEAFAVVREADKRILGMFPYDVQVMGAIVMHYGNVAEMNTGEGKT]
-LDDLLPEAYAVVREADKRVLGMFPYDVQVMGAIVLHEGNVAEMATGEGKT]
-TPQDPAELLAVLGIAAHRTLGMRPFPVQSQAVLRLIEGDVVHMATGEGKT]
-DSADIPQFLAIAREAGERATGLRPFDVQLLGALRMLAGDVIEMATGEGKT]
-ESEDIPQFLAIAREAAERATGLRPFDVQLLGALRMLAGDVIEMATGEGKT]
-ESADIPQFLAIAREAAERRTGLRPFDVQLLGALRMLAGDVIEMATGEGKT]
-ESADIPQFLAIAREAAERRTGLRPFDVQLLGALRMLAGDVIEMATGEGKT]
-DSRDVPQFLAIVREASERSTGLRPFDVQLLGALRMLAGDVIEMATGEGKT]
-GASDITQFLAIAREAAERTTGLRPFDVQLLAALRMLAGDVVEMATGEGKT]
YDRDDLAELCALGREAARRTLGERPFDTQLIGMMALLDGHVAEMATGEGKT]
-DDESRADLLALLSIGAQRSLSMNPFNVQLQAVLRILEGDVIHMATGEGKT]
-RIDNHAEFLAILGVASQRTLGLKPYPVQSQAVLRLIEGDVVHMATGEGKT]
GQVDDAPALLAILREAASRTLNMEPFDVQOMQGTYRLLHGDVVEMATGEGKT]

&) 6 55 66 9 565568 9 996 78 6 5 685

[LTATMPVYLNALTGRGVHVVTVNEYLASRDAKEMGQLYEFLGLTVGLNLSGM-----------------
[LTATMPVYLNALTGRGVHVVTVNEYLATRDATEMGKLYEFLGMTVGLNLSGM- - - - - === = - - - - - - - -
LTATLPVYLNALTGKGVHVVTVNEYLSSRDESEMGQLYKWLGLSVGLNLNSM-----------------
LTATMPVYLNALSGKGVHVVTVNEYLTERDATEMGELYSWLGLSVGINLAAK-----------------
LTATMPVYLNALAGEGVHVVTVNEYLTERDATEMGELYSWLGLSVGINLAAK---------------—~
LTATMPVYLNALSGKGVHVVTVNEYLSERDATEMGELYSWLGLSVGINLATK---~------------—~
LTATMPVYLNAISGLGVHVITVNEYLSTRDATEMGEVYSWLGLSVGINLAAK-------=---------=-
LTATLPVYLNALSGEGVHVVTVNEYLAHRDAEEMGVLYNFLGLSVGLNLNAL---------------—~
LTATLPVYLNALSGEGVHVVTVNEYLAHRDAEEMGVLYNFLGLSVGLNLNAL--------—-------—~
LTATLPVYLNALSGEGVHVVTVNEYLAHRDAEEMGVLYNFLGLSVGLNLNAL--------—-------—~
L TSTLPVYLNALTGKGVHVVTVNEYLASRDAEQMGKIFEFLGLTVGLNLNSM---~----------—--—~
LTSTLPVYLNALTGKGVHVVTVNEYLAQRDANEMGQLHEFLGLTVGINLNSM-----------------
LTSTLPVYLNALTGKGVHVVTVNEYLAQRDASEMGQLHEFLGLTVGINLNSM---~----------—--——
L TSTLPVYLNALTGKGVHVVTVNEYLAQRDASEMGQLHEFLGLTVGINLNSM---~----------—--—~
LTATMPTYLNALAGRGVHVITVNEYLSSSQSEEMAELYNYLGLTVGLNLNSK-----------------
LTATMPTYLNALAGRGVHVITVNEYLSSVQSEEMAELYEFLGLTVGLNLNSK-----------------
LTATMPTYLNALAGRGVHVITVNEYLSSVQSEEMAELYNFLGLTVGLNLNSK-----------------
LMATLPVYLNALAGKGVHVVTVNDYLAQRDCEWMGKLYEFLGLSVGVIVHGI-----------------
[LVATAPVYLNALTGKGVHVVTVNDYLAKRDRDQMAKIYEFLGMSVGVITHGQ-----------------
[LVEVAPVYLNALTGKGVHVITVNDYLAERDKELMSPVYESLGMTVGVIISNQ-----------------
[LVEVAPVYLNALTGKGVHVITVNDYLAERDKELMSPVYESLGMTVGVIISNQ-----------------
LTATLPAYLNALTGKGVHVVTVNDYLAQRDAENNRPLFEFLGLTVGINLPGM-----------------
LTSVLPAYLNALPGKGVHIVTVNEYLAKRDAEQMGRVHRFLGLDVDVILGTL---~--------------
LTSVLPAYLNGIGGKGVHIVTVNDYLAKRDSEWMGRVHRFLGLDVGVILAQM-----------------
[LTSVLPAYLNGIGGKGVHVVTVNDYLAKRDSEWMGRVHRFLGLDVGVILAQM-----------------
LTCVLPAYLNALAGNGVHIVTVNDYLAKRDSEWMGRVHRFLGLQVGVILATM-----------------
LTCVLPAYLNALAGNGVHIVTVNDYLAKRDSEWMGRVHRFLGLQVGVILATM-----------------
L TCVLPAYLNALAGKGVHIVTVNDYLAKRDSEWMGRVHRFLGLQVGVILASM---=--=-=-==————~
LTAVLPSYLNALSGKGVHVVTVNDYLARRDSEWMGRVHRFLGLDVGVILSGM-----------------
LTCVLPAYLNALEGKGVHVVTVNDYLAKRDAEWMGRVHRWLGLNVGVILANM-----=-----==----~
[LTCVLPAYLNALEGKGVHVVTVNDYLAKRDAEWMGRVHRWLGLSVGVILSEL--------=---------
[LTCVLPAYLNALEGKGVHVVTVNDYLAKRDAEMMGRVHRYLGLEVGVILSDM--------=---------
[LTCVLPAYLNALSGKGVHVVTVNDYLAKRDAEWMGRVHRFLGLSTDVILSGK-----------------
LTATLPVYLNALTGKGVHVVTVNDYLARRDAETMGRIYRFLGMEVGVISPEM-----------------
[LACVMPAYLNAIGGKGVHIVTVNDYLAGRDAEQMGRVHRFLGLTVGVILSEM-----------------
LAATMPIYLNALIGKGVHLVTVNDYLARRDALWMGPVYLFLGLRVGVINSLGKSYEVVWKNPDLARKAT
LAATLPSYLHALLGKGVHIITANEYLARRDCEQMGRVFRFLGLTVGLNVSQM---=----------—--—~
[LVASLPSYLRALEGKGVHVITANDYLAKRDRNLIGQIHEFLGLTVGLNLPLM-----=--=----—— -~
[LVSSLPTYVRALEGKGVHVITVNDYLAKRDKELIGQVHEFLGLKVGLNIPQI-------------—--—~
[LVSSLPTYVRALEGKGVHVITVNDYLAKRDKELIGQVHEFLGLKVGLNIPQI---------------——
[LVSSLPTYVRALEGKGVHVITVNDYLAKRDKELIGQVHEFLGLKVGLNIPQI---------------——
[LMSLFVMFIEVMRGNRVHLVTANEYLARRDREEIGQVLEYLGISVALNESDL------=--=---=-----
[LMSLFVMFIEVMRGNRVHLVTANEYLARRDREEIGQVLEYLGVSVALNESGL--------=---------
[LMSLFVMFIEVMRGNRVHLVTANEYLARRDREEIGQVLEYLGISVALNESGL--------=---------
[LSAVMPAYLNALSGKGVHILTFNDYLAERDFRWMGPIYKFLGLSCGFVKENM-----=-—---———-——--
[LVATMALYLNALEGKGAMLVTPNGYLASRDKKELAPVYEWLGLSVSLAFAEEKDS--------------
LTATMPLYLNALTGKSAFLITTNDYLANRDFQEMRPLYEWLGLTASLGFVDIPD---------------
LTATMPLYLNALSGKGTYLITTNDYLAKRDFEEMQPLYEWLGLTASLGFVDIVD---------------
LTATMPLYLNALTGKGAYLITTNDYLAKRDFLEMKPLYEWLGLSVSLGFVDIPE---------------
LTATMPLYLNALEGKGAMLLTNNSYLAIRDAEEMGKVYRFLGLSVGVGVSDNEE---------------
[LTATMPLYLNALSGQGAMLVTPNSYLALRDAKEMGPVYRFLGLTIETAVRADES---------------
[L.TATMPVYLNAFSGEGVMVVTPNEYLSKRDAEEMGQVYRFLGLTIGVPFTEDPK---------------
LTATMPLYLNALSGQGAMLVTTNTYLALRDAQEMGQVYRFLGLTIEAAVVADET - - - - - - - - - - - - - - -
LVGAMAATGLGLQGKTVHSITINDYLAVRDAEWMRPLVEFFGLSVGAISETM--------------- -~
[LAGATIAAAGYALGGRHVHVVTINDYLARRDAEWMAPLLEAMDLTVGWITAES---------------—-
[LAGATIAAAGYVLAGRHVHVVTINDYLARRDAEWMGPLIEAMGLTVGWITAES - --------------——
[LAGATIAAAGYALAGRHVHVVTINDYLARRDAEWMGPLLDAMGLTVGWITADS - -------—--------—
[LAGATIAAAGYALAGRHVHVVTINDYLARRDAEWMGPLLDAMGLTVGWITADS -~ ------—-------—~
[LAGATIAAAGYALAGRHVHVVTINDYLARRDAEWMGPLLEAIGLTVGWITAES---------------—-
LAGAIAAAGYALGGRRVHVITINDYLARRDAEWMGPLLKALGLTVGWITADS ------=-=-==---=—=—---
[LTGALAAVGFALRGQRVHVLSVNDYLARRDAEWMRPLYTLLGVEVGWISQES---------------——
[LVGAMASVGYALQGKRVHSITVNDYLAERDAEWMGDLVRYFGLTVSAVTESL-------------—- -~
[LVGAMAATGLGLMGKRVHSITVNDYLAVRDAEWMRPLVEFFGLSVASISEKM-------------—- -~
[LAGAMAAVGFALQGKRVHVITVNSYLAGRDNDWMGPMFDFFGLTHGAIREDL--------~-----—-- -~

.hcc.h.ph@AlhREtt .RhIGh. .@cVQ1hGthhlh.GplhEM. TGEGKT
hhhhhhhhhhhhhhhhhhhh hhhhhhhhhhh

geee hhhhhhhhhhhhhh
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Conservation:
SECA1l_GEO_thermodenitrifi
SECA1l_GEO_kaustophilus
SECA1_LAC_johnsonii
SECAl_STR_parasanguinis
SECA1l_STR gordonii
SECA1l_STR_ pneumoniae
SECAl_STR_agalactiae
SECA1l_LIS monocytogenes
SECA1l_LIS innocua
SECAl_LIS welshimeri
SECA_BAC_subtilis
SECAl1_BAC_anthracis
SECA1_BAC_thuringiensis
SECA1l_BAC_cereus
SECA1_STA epidermidis_
SECAl1_STA_ haemolyticus
SECAl_STA_aureus
SECA1_ALK metalliredigens
SECA1_PEP_difficile
SECA2 PEP difficile
SECA2_model_opened_conf
SECA_E_coli_
SECA1_MYC_vanbaalenii
SECA1_MYC_ulcerans
SECA1l_MYC_paratuberculosi
SECA1_MYC_tuberculosis
SECA1_MYC bovis
SECA1_MYC_leprae
SECA1l_MYC_ smegmatis
SECA1l_COR_diphtheriae
SECAl_COR_efficiens
SECA1l_COR_glutamicum
SECA1l_COR_jeikeium
SECA1l_THE_ fusca
SECA2_MYC_ vanbaalenii
SECA THE maritima_
SECA2_GEO_kaustophilus
SECA2_GEO_thermodenitrifi
SECA2_BAC_anthracis
SECA2_BAC_thuringiensis
SECA2_BAC_cereus
SECA2_LIS_welshimeri
SECA2_LIS_monocytogenes
SECA2_LIS_innocua
SECA2_ALK metalliredigens
SECA2_LAC_johnsonii
SECA2_STA haemolyticus
SECA2_STA_ aureus
SECA2_STA epidermidis
SECA2_STR_Agal
SECA2_STR_Gordon
SECA2_STR_Pneum
SECA2_STR_Sanguin
SECA2_COR_efficiens
SECA2_MYC_ulcerans
SECA2_MYC_paratuberculosi
SECA2_MYC_tuberculosis
SECA2 MYC bovis
SECA2_MYC_leprae
SECA2_MYC_smegmatis
SECA2_THE_fusca
SECA2_COR_diphtheriae
SECA2_COR_glutamicum
SECA2_COR_jeikeium
Consensus aa:

Consensus ss:

7768 5 5 899795

6
LYKEHIVQRPLY|
LYKEHIVQRPLY]|
VYKDQMVQRPLN
RAENMVQRPLN
VRAENMVQRPLN
RAENMVQRPLN
[VVRQEDMVQRPLN
'YKEEMVQRPLA
IVVYKEEMVQRPLA
VVYKEEMVQRPLS

SKDEKREAYAADITYSTNNELGFDYLRDNMVLYKEQMVQRPLH
SREEKQEAYAADITYSTNNELGFDYLRDNMVLYKEQCVQRPLH
SREEKQEAYAADITYSTNNELGFDYLRDNMVLYKEQCVQRPLH
SREEKQEAYAADITYSTNNELGFDYLRDNMVLYKEQCVQRPLH
STEEKREAYAQDITYSTNNELGFDYLRDNMVNYAEERVMRPLH
STNEKREAYAQDITYSTNNELGFDYLRDNMVNYAEERVMRPLH
TTEEKREAYAQDITYSTNNELGFDYLRDNMVNYSEDRVMRPLH
TIEQRRAAYNADVTYGTNNEFGFDYLRDNMVIYQKDMVQREQN
NPKVRKEQYDCDITYGTNNEYGFDYLKDNMVIHKEQRVQRGLN
DPNIRKQQYKCDITYGTNSEFGFDYLRDNMVPDLSHKVQRELN
DPNIRKQQYKCDITYGTNSEFGFDYLRDNMVPDLSHKVQRELN

PAPAKREAYAADITYGTNNEYGFDYLR!
TPDQRRAAYNADITYGTNWELGFDYLRI
TPEERRVAYNADITYGTNNEFGFDYLR!
TPDERRVAYNADITYGTNNEFGFDYLRI
TPDERRVAYNADITYGTNNEFGFDYLR!
TPDERRVAYNADITYGTNNEFGFDYLR!
TPDERRVAYNADITYGTNNEFGFDYLRI
TPDERRAAYAADITYGTNNEFGFDYLR!
QPAERREAYNADITYGTNNELGFDYLR!
RPAERKVAYDCDITYGTNNELGFDYLR!
RPDERREAYAADITYGTNNELGFDYLR!
NPAERREAYNADITYGTNNEFGFDYLR:
SPAARRKAYQADITYGTNNEFGFDYLR!
KPDERRAAYAADITYGTNNEFGFDYLR!

EENWSVWPDGFNGEVLKEESMNKEAVEAFQVELKEITRKEAYLCDVTYGTNNEFGEFDYLRI

TASEKKEAYAADITYGTGTEFGFDYLR!
SPQEKKQAYQADITYGIGTEFGFDYLR!
DPSEKKLAYEADITYGIGTEFGFDYLR
DPFEKKLAYEADITYGIGTEFGFDYLR
DPSEKKLAYEADITYGIGTEFGFDYLR

—————————————————————————————— YEYQKGEKRNIYEHDIIYTTNGRLGFDYLI
—————————————————————————————— YEYAENEKYELYHHDIVYTTNGRLGFDYLI
—————————————————————————————— EDRDAATKRAVYSSDIVYSTSSALGFDYLI
—————————————————————————————— KPLETKEKRRIYQADIIYTTNSALGFDYLI

777777777777777777777777777777 KEMKAEEKKLIYASDIIYTTNSNLGFDYLNDN:
777777777777777777777777777777 ENLTPKQKRLIYQADIVYTTNSALGFDYLIE:
TPEQRREAYRCDVVYGSVSEIGFDVLRD!
TGADRRAAYECDVTYASVNEIGFDVLRD!
SSEERRAAYGCDVTYASVNEIGFDVLRD!
TPDERRTAYDRDVTYASVNEIGFDVLRD!
TPDERRTAYDRDVTYASVNEIGEFDVLRD!
TREDRKAAYGCDVTYASVNEIGFDVLRD!
TADERREAYQCDVTYASVNEIGFDVLRD!
TTEERRAAYAADITYASVSELGFDVLRDR
NTEQRRRAYASSIVYAPVTEIGEDVLRD
DAGERRQAYKAAIVYGPVNEIGFDVLRD
TADQRRDIYSRDVIFGAINELGFDVLRD!
S..p++.hY. .DI1hYsosschGFDYLpDphh
eeeeehhhhhhhhhhhhhh

FSPEERVQRKLH
LRLEDCVQRGHH
HTLDDCVQRGHN
HSLDDLVQRGHN
HSLDDLVQRGHH
HSLDDLVQRGHH
HSLDDLVQRGHS|
HSVDDMVQRGHN
RSLDELVQRGHH
SLNDLVQRGHH
RSLSDLVQRGHN
ISLNDLVQRGHN
SLDNCVQRGHH
RLEDRVQRGH(
DYNDKVQRGHEF]|
RLEDKVQRPLY]
DASDKVQRPYH
SKNEQVQRPYH
SKNEQVQRPYH
SKNEQVQRPYH
QKEDKVQSGLD
QKEDKVQSGLD
QKEDKVQSGLD
EVKDLVHRPFN
SKENQYLRPFN
HINAKYLPELN
SAEGKFLPQLN
DIRAKFLPKLN
SKSQKYMPKLH
NKKNQFLREFN
NEEGKFLRPFN

hhhhhhhhh

NKDSQYLSPFN
RRADAVQRRAD
DVADLVSPNPD
DVADLVSPNPD
DVNDLVSPNPD
DVNDLVSPNPD
rDVDDLVSPHPN

00D

TDVSELVVPEPN
TORSHAVQNGAD
'RREDAVQHGAD)

Walker B

6666996967769595697
FAVVDEVDSILIDEARTPL
YAIIDEVDSILIDEARTPL
YAIIDEVDSILIDEARTPL
YALVDEVDSILIDEARTPL

667
I
IIS
IIS
IVS

IYALVDEVDSILIDEARTPL

Ive

IYALVDEVDSILIDEARTP.

IVE

IYALVDEVDSVLIDEARTPL
FAVIDEVDSILVDEARTPL
FAVIDEVDSILVDEARTPL
FAVIDEVDSILVDEARTPL
FAVIDEVDSILIDEARTPIL
FATIDEVDSILVDEARTPIL
FAIIDEVDSILVDEARTPL
FATIDEVDSILVDEARTPI
FAIIDEVDSILIDEARTPL
FATIIDEVDSILIDEARTPIL
FATIDEVDSILIDEARTPL
YATVDEVDSILIDEARTPL
IYAIVDEVDSILIDEARTPL
FATVDEVDS ILIDEARTE
FATVDEVDSILIDEARTPL
IYALVDEVDSILIDEARTPL
FATVDEVDSILIDEARTPL
FVIVDEVDSILIDEARTPL
FAIVDEVDSILIDEARTPL
IYAIVDEVDSILIDEARTPL
IYATVDEVDSILIDEARTPL
(YAIVDEVDSILIDEARTPL
[FAIVDEVDSILIDEARTPL
IYAIVDEVDSILIDEARTPL
IYATVDEVDSILIDEARTPL

NYAIVDEVDSILIDEARTPL
YAIVDEVDSILIDEARTPL

IYAIVDEVDSILIDEARTPL
IYAIVDEVDSILIDEARTP!
YAIVDEAD-VLIDEARﬂE
IYAIIDEIDSILIDEARTPL
IYATIIDEIDSVLIDEAKTPIL
FAIIDEIDSVLIDEAKTPL
FAIIDEIDSVLIDEAKTPL
FAIIDEIDSVLIDEAKTPL
FVLIDEADSILIDEARTPL
FVLIDEADSILIDEARTPL
FVLIDEADSILIDEARTPL
YAILDEADSILIDEARIPL
IYVIVDEVDEVLLDEAQTPE
FAIIDEVDSIILDAAQTPI
YGIIDEVDSIILDAAQTPL
FATIDEVDSIILDAAQTPL
IYATVDEADAVLLDMAQTPL
YVIIDEIDSILLDSAQTPL
YVIIDEIDDILLDSAQTPL
YVIIDEIDSILLDSAQVPL
WAIIDEADSVLVDEALVPL
WVALIDEADSVLVDEALVPL
WVALIDEADSVLVDEALVPL
WALIDEADSVLVDEALVPL
WALIDEADSVLVDEALVPL
WVALIDEADSVLVDEALVPL
WALIDEADSVLVDEALVPL
VAT IDEADSVLVDEARVPL
WAIVDEADSVLIDEALVPL
WAIIDEADSVLVDEALVPL
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'RRADQVRTPAD

hhhh

VAVIDEADISVMVDEALVPL

geeee gee

5
VRTLR
VRTLR
VKTLV
VKTLT
VKSLN
VKSLN
VKTLN
VRTLT
FVRTLT
FVRTLT
"VRTLK
VRTLE
LYMFANAFVRTLE
LYMFANAFVRTLE
LYTQANVFAKMLK
LYTQANVEAKMLK
LYTQANVFAKMLK
LYHIVDQEVKTLK
LYSDANTEVLTLK
\NSFVKTVK
ANSFVKTVK
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245
245
245
246
246
246
246
245
245
245
245
245
245
245
251
251
251
246
245
245
233
247
244
243
243
246
246
246
243
245
245
245
246
246
243
290
245
246
246
246
246
240
240
240
250
244
249
249
249
249
242
245
242
242
281
253
283
283
253
253
243
242
242
250



Conservation:
SECA1l_GEO_thermodenitrifi
SECA1l_GEO_kaustophilus
SECA1_LAC johnsonii
SECA1l_STR parasanguinis
SECA1_STR gordonii
SECA1_STR pneumoniae
SECA1_STR agalactiae
SECAl_LIS_monocytogenes
SECA1_LIS_ innocua
SECA1_LIS welshimeri_
SECA_BAC_subtilis
SECAl1_BAC_anthracis
SECA1_BAC_thuringiensis
SECA1l_BAC_cereus
SECA1_STA epidermidis_
SECAl1_STA_ haemolyticus
SECAl_STA_aureus
SECA1_ALK metalliredigens
SECA1_PEP_difficile
SECA2_PEP_difficile
SECA2_model_opened_conf
SECA_E_coli_

SECA1_MYC vanbaalenii
SECA1_MYC_ulcerans
SECA1_MYC paratuberculosi
SECA1_MYC tuberculosis
SECA1_MYC bovis
SECA1_MYC_leprae
SECA1_MYC_ smegmatis
SECA1l_COR_diphtheriae
SECA1_COR_efficiens
SECA1l_COR_glutamicum
SECA1_COR_jeikeium
SECA1l_THE_fusca
SECA2_MYC vanbaalenii
SECA THE maritima_
SECA2_GEO_kaustophilus
SECA2_GEO_thermodenitrifi
SECA2_BAC_anthracis
SECA2_BAC_thuringiensis
SECA2_BAC_cereus
SECA2_LIS_welshimeri
SECA2_LIS_monocytogenes
SECA2_LIS_innocua
SECA2_ALK metalliredigens
SECA2_LAC_johnsonii
SECA2_STA haemolyticus
SECA2_STA_aureus
SECA2_STA epidermidis
SECA2_STR_Agal
SECA2_STR_Gordon
SECA2_STR_Pneum
SECA2_STR_Sanguin
SECA2_COR_efficiens
SECA2_MYC ulcerans
SECA2_MYC paratuberculosi
SECA2_MYC tuberculosis
SECA2_MYC_bovis
SECA2_MYC leprae
SECA2_MYC_smegmatis
SECA2_THE_fusca
SECA2_COR_diphtheriae
SECA2_COR_glutamicum
SECA2_COR_jeikeium
Consensus aa:

Consensus ss:

246
246
246
247
247
247
247
246
246
246
246
246
246
246
252
252
252
247
246
246
234
248
245
244
244
247
247
247
244
246
246
246
247
247
244
291
246
247
247
247
247
241
241
241
251
245
250
250
250
250
243
246
243
243
282
254
284
284
254
254
244
243
243
251

KDV- -~~~ -
EDKSDDDVDDDEDHGDYK- - - - IDWPTK

65
DYT- - --YDEKSK;
DYT----YDEKTK:

DYI----IDVPSK
DYI----IDVPSK
DYI----IDVQSK
DYI----IDVPTK
DYT----VDIKTK
DYT----VDIKTK

<< HHHHHIS g W

----- DFE- - - -LDRKD
FQGEGHFS- - - -VDEKSR
----- HYE- - - -VDIKKR]
----- HYE- - - -VDLRKR!

————— EYE----IEEHKR

————— DYE--

————— DYE----IEEHKRFVWLNDAGIE

————— DYE- - --IDQHHHNVVLTEKGLIK
————— DYV--

————— HFK--

————— HFK--

————— DFI----VNFNKKEVWLTDEGSEKASHYF
————— DYY----FDKEHQEVWIKNQGVRE.

————— DYC----YDDEKNEVWLTQKGIRAA]
————— DYI----FKEEKE]
————— DYH- - - -YDDEKN;
————— HYT- - - -VSEDRRI
————— DADEYFATDADSRI
————— DYD- - - -TDADSRI
————— DADEYFATDSDNRI
————— DADEYFATDSDNRI
————— DYD- - --TDSDSRI
————— HYD- - - -TDAESRI
————— DYK- - - -VDDDGRI
————— HYS- - --VDADRRI
—————— DYT- - --IDDDRRI
B----- HFH- - --VSEDHRNV!

............. c@.....hc.cp+pl.1lsppGh. . hEphh
Ee e eeee hhhhhhhhhh

V.
\Y
V.
\4
\Y
\Y
\Y
\4
\4
\4

-GIDNLEDLKH
-GIDNLEDLKH
-GLKNLYDIDN
-NLENLYDIEN
-KLDNLYDIEN
-KLENLYDIEN

=

=

LFTRDVD

ELQRDVDYMVV-
TLORDVDYMVV -
TLORDVDYMVV -

Highy conserved

56 7
VVQ----DGKVII]

VVSE---EQEILIT
VVSE---EQEILIT

YIVK- - - -DGEVIT

LFERDKH
FNRDKD
LFHRDKD
FSRDKD
LFSRDKD
LFNRDKD

LFTRDKD
LFTRDKD
LYRRDRD
LFHRDRE
1 FKKDVD
RAWFIMRRDVD

FQCDVD
FQCDVD

LFQRDKDY
LFNRDKDY
LFERDKDY

FQRDVDY

{IVR- - - -NGEVFT]
YIVR----NGEVL]
YIVR----DGEVL]
IVR----DGEVL]

IVDEFIGRV.
[VDDFTGRYV.
[VDGFTGRYV.
[VDGFIGRYV:
[VDEFIGRI
VDEFTGRI
[VDEFEGRV

TGRL
/ TVK- - - -NGKVMI] R
IIR- - - -DGKVLI
IVH- - - -DEKILI]
IVH- - - -DEKILI]

G
GRVI
G
G
IVH----DEKILIL G
G
&
G

R
RV]

IVR----KGKIET]
LVV----KGEVVL

VVD- - --DGEIKI
VVRQSENEAEVVL
IIR----GNEMVL

-GGIDLYSEE
-GGIDLYSEE
-GGIDLYSEE
-GGIDLYSEE
-GGVDLESAE
-GIQSLYDDA
-GISSLYDDE
-GVDSLYEDE

hhhh hhhhhhhhhhhhhhhhh

VVRQGDKEAEVVL
IVR----DGKVQI
IVR----DDAVHI
IVR----DDAVHI
IVR----DDAVHI
IVR- DDAVHI|
IVR- DDAVHI|

DDAVHI|

8 7696

DGLHQAT
DGLHQAT
DGLHQAT
DGLHQAT

GLHQAT
EGLHQAL
EGLHQAL
EGLHQAL
EGLHQAT
EGLHQAT
EGLHQAT
EGLHQAT

Q 4
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337
337
349
338
338
338
338
337
337
337
337
337
337
337
343
343
343
338
336
336
324
357
336
335
335
338
338
338
335
337
337
337
338
338
336
382
337
338
338
338
338
331
331
331
342
336
341
341
341
341
338
337
338
335
378
346
380
380
346
346
335
335
335
341



Conservation:
SECA1l_GEO_thermodenitrifi
SECA1l_GEO_kaustophilus
SECA1_LAC_johnsonii
SECAl_STR_parasanguinis
SECA1l_STR gordonii
SECA1l_STR_ pneumoniae
SECAl_STR_agalactiae
SECA1l_LIS monocytogenes
SECA1l_LIS innocua
SECAl_LIS welshimeri
SECA_BAC_subtilis
SECAl1_BAC_anthracis
SECA1_BAC_thuringiensis
SECA1l_BAC_cereus
SECA1_STA epidermidis_
SECAl1_STA_ haemolyticus
SECAl_STA_aureus
SECA1_ALK metalliredigens
SECA1_PEP difficile
SECA2 PEP difficile
SECA2_model_opened_conf
SECA_E_coli_
SECA1_MYC_vanbaalenii
SECA1_MYC_ulcerans
SECA1l_MYC_paratuberculosi
SECA1_MYC_tuberculosis
SECA1_MYC bovis
SECA1_MYC_leprae
SECA1l_MYC_ smegmatis
SECA1l_COR_diphtheriae
SECAl_COR_efficiens
SECA1l_COR_glutamicum
SECA1l_COR_jeikeium
SECA1l_THE_ fusca
SECA2_MYC_ vanbaalenii
SECA THE maritima_
SECA2_GEO_kaustophilus
SECA2_GEO_thermodenitrifi
SECA2_BAC_anthracis
SECA2_BAC_thuringiensis
SECA2_BAC_cereus
SECA2_LIS_welshimeri
SECA2_LIS_monocytogenes
SECA2_LIS_innocua
SECA2_ALK metalliredigens
SECA2_LAC_johnsonii
SECA2_STA haemolyticus
SECA2_STA_ aureus
SECA2_STA epidermidis
SECA2_STR_Agal
SECA2_STR_Gordon
SECA2_STR_Pneum
SECA2_STR_Sanguin
SECA2_COR_efficiens
SECA2_MYC_ulcerans
SECA2_MYC_paratuberculosi
SECA2_MYC_tuberculosis
SECA2 MYC bovis
SECA2_MYC_leprae
SECA2_MYC_smegmatis
SECA2_THE_fusca
SECA2_COR_diphtheriae
SECA2_COR_glutamicum
SECA2_COR_jeikeium
Consensus aa:

Consensus ss:

338
338
350
339
339
339
339
338
338
338
338
338
338
338
344
344
344
339
337
337
325
358
337
336
336
339
339
339
336
338
338
338
339
339
337
383
338
339
339
339
339
332
332
332
343
337
342
342
342
342
339
338
339
336
379
347
381
381
347
347
336
336
336
342

9889 5 568 8555 57 6998887 9 58 7766 9 9 8 67 8 5 6 569 9657 6 77 6 8 6

EAKEGLEIQNES. TITFONYFRMYEKLAGMTGTAKTEEE IYNMRVVVIPTNRPVIREDRPDLIYRTMEGKFRAVVEDIAQRHAKGQPVLVGTVAIETSELLSEMLKKRGIPHN
EAKEGLEIQNESMTLATITFONYFRMYEKLAGMTGTAKTEE IYNMRVVVIPTNRPVIREDRPDL I YRTMEGKFRAVVEDIAARHAKGQPVLVGTVAIETSEMLSEMLKKRGI PHN
EAKEGVKIQEESK IYNMEVITIPTNRPIARKDLPDILYPTLDSKFEAVVKEIKERHAKGQPVLVGTVAIESSERLSQMLNQAGI PHA
EAKEGVPVQEETK! IYNIRVIPIPTNRPIARIDHPDLLYPSLKSKFKAVVEDVKSRHEKGQPVLVGTVAVETSDYLSQLLVQAGVPHE
EAKEGVPVQDETK TYNIRVIPIPTNRPIARIDHEDLLYPSLESKFKAVVEDVKERHLKGQPVLVGTVAVETSDYLSKKLVAAGIPHE
EAKEGVPIQDETK RI IYNIRVIPIPTNRPVQRIDHSDLJYASIESKFKAVVEDVKARYiKGQPVLVGTVAVETSDYISKKLVAAGVPHE
EAKESVPIQEESK EEFREIYNMRVIPIPTNRPVQRIDHSDLLYPTLDSKFRAVVADVKERYEQGQPVLVGTVAVETSDLISRKLVAAGVPHE
EAKEGVTIQNESK TITFONYFRMYKKLAGMTGTAKTEEEEFRDIYNMRVIEIPTNKVIIRDDRPDLIYTTIEAKFNAVVEDIAERHAKGQPVLVGTVAIETSELISSKLKRKGIKHD
EAKEGVTIQNESK TITFONYFRMYKKLAGMTGTAKTEEEEFRDIYNMRVIEIPTNKVIIRDDRPDLIFTTIEAKFNAVVEDIADRHAKGQPVLVGTVAIETSELISSKLKRKGIKHD
EAKEGVTIQNESK TITFONYFRMYKKLAGMTGTAKTEEEEFRDIYNMRVIEIPTNKVIIRDDRPDLIFTTINAKFDAVVEDIAERNAKGQPVLVGTVAIETSELISSKLKRKGIKHD
EAKEGLEIQNES. TITFONYFRMYEKLAGMTGTAKTEEEEFRNIYNMQVVTIPTNRPVVRDDRPDLIYRTMEGKFKAVAEDVAQRYMTGQPVLVGTVAVETSELISKLLKNKGIPHQ
EAKEGVEIQNES TITFONYFRMYEKLSGMTGTAKTEEEEFRNIYNMNVIVIPTNKPIIRDDRADLIFKSMKGKFNAVVEDIVNRHKQGQPVLVGTVAIETSELISKMLTRKGVRHN
EAKEGVEIQNES. TITFONYFRMYEKLSGMTGTAKTEEEEFRNIYNMNVIVIPTNKPIIRDDRADLIFKSMEGKFNAVVEDIVNRHKQGQPVLVGTVAIETSELISKMLTRKGVRHN
EAKEGVEIQNES. TITFONYFRMYEKLSGMTGTAKTEEEEFRNIYNMNVIVIPTNKPIIRDDRADLIFKSMEGKFNAVVEDIVNRHKQGQPVLVGTVAIETSELISKMLTRKGVRHN
EAKEGVAIQNES SITFONYFRMYNKLAGMTGTAKTEEEEFRNIYNMTVTQIPTNKPVQRKDNSDLIYISQKGKFDAVVEDVVEKHKKGQPVLLGTVAVETSEYISNLLKKRGVRHD
EAKEGVKIQNES SITFONYFRMYNKLAGMTGTAKTEEEEFRNIYNMTVTQIPTNKPVQRDDKSDLIYISQKGKFDAVVEDVVEKHKQGQPVLLGTVAVETSEYISNLLKKRGIRHD
EAKEGVQIQNES SITFONYFRMYNKLAGMTGTAKTEEEEFRNIYNMTVTQIPTNKPVQRNDKSDLIYISQKGKFDAVVEDVVEKHKAGQPVLLGTVAVETSEYISNLLKKRGIRHD
EAKEGLQIQRES TITFONYFRMYRKLSGMTGTAKTEEDEFRAIYNMDVVEIPTNRVIVRDDOQADGVYKGEQGKFEALAKDIEGRYKKGQPVLVGTISIEKSEELATLLKRKGIPCE
EAKEGLKIQRES TVTFONYFRMYKKLSGMTGTAKTEEEEFKATIYKMDVFQVPTNKLMIREDLPDCVYKSEIGKFNAVAQEITERHKVNQPILVGTVSIEKSELLSQILKKKGIKHE
EAKEGVEIKNES TVTYEEEEEZEBKLSGMTGTAKTEEGEFESIYKLNVVQIPTNRPVIRAD HDKVFKTEEEKYSAVVEEITRIHKTRQPILVGTVSVEKSEKLSKMLKKQGIKHQ
EAKEGVEIKNES TVTYONFFRLYEKLSGMTGTAKTEEGEFESIYKLNVVQIPTNRPVIRAD JFKTEEEKYSAVVEEIIRIHKTRQPILVGTVSVEKSEKLSKMLKKQGIKHQ
EAKEGVQIQNEN SITFONYFRLYEKLAGMTGTADTEAFEFSSIYKLDTVVVPTNRPMIRKD VYMTEAEKIQAIIEDIKERTAKGQPVLVGTISIEKSELVSNELTKAGIKHN
EAKEHVEIKAEN( QVTLONYFRMYEKLAGMTGTAETEAAELHEIYKLGVVPIPTNRPMVRKD! IYKTEEAKYIAVVDDVAERYEKGQPVLIGTTSVERSEFLSRQFEKRRIPHN
EAKEHVEIKAEN( TITLONYFRLYNKHAGMTGTAQTEAAELHEIYKLGVVPIPTNRPMVRED! [YKTEEAKYIAVVDDVAERYEKGQPVLIGTTSVERSEYLSRQFTKRRIPHN
EAKEHVEIKAEN( TITLONYFRLYDKLSGMTGTAQTEAAELHEIYKLGVVPIPTNKPMIRTD! IYKTEEAKYIAVVDDVVERYQKGQPVLIGTTSVERSEYLSRQFQKRRIPHN
EAKEHVEIKAEN( TITLONYFRLYDKLAGMTGTAQTEAAELHEIYKLGVVSIPTNMPMIRED! [YKTEEAKYIAVVDDVAERYAKGQPVLIGTTSVERSEYLSRQFTKRRIPHN
EAKEHVEIKAEN( TITLONYFRLYDKLAGMTGTAQTEAAELHEIYKLGVVSIPTNMPMIRED! I YKTEEAKYIAVVDDVAERYAKGQPVLIGTTSVERSEYLSRQFTKRRIPHN
EAKEHVEIKAEN( TITLONYFRLYDKLAGMTGTAQTEAAELHEIYKLGVVAIPTNKPMIRED [YKTEEAKYMAVVDDVAERYEKGQPVLIGTTSVERSEYLSRQFTKRHIPHN
EAKERVEIKAEN TITLONYFRLYDKLSGMTGTAETEAAELHEIYKLGVVPIPTNKPMVRQD! [YKTEEAKFLAVVDDVAERHAKGQPVLIGTTSVERSEYLSKMLTKRRVPHN
EAKENVEIKNEN TITLONYFRLYDKLSGMTGTAETEASELHQIYKLDVIPIPTNRPNQRED! /YKTQEAKFAAVVDDISERVIKGQPVLVGTTSVERSEYLSQLLQRRGIKHS
EAKEKVEIKNEN TVTLONYFRLYEKLSGMTGTAETEAAELHQIYKLDVIQIPTNRENQRDD JYKTQEAKFAAVVDDIAERIANGQPVLVGTVSVERSEYLSQLLTRRGIKHN
EAKERVEIKNEN TVTLONYFRLYTKLAGMTGTAETEAAELNQIYKLDVIAIPTNRPNQRED JYKTQEAKFAAVVDDIAERTEKGQPVLVGTVSVERSEYLSQLLTKRGIKHN
EAKEHVEIKNEN TVTLONYFRLYDKLAGMTGTAETEAAELKSTYKLDVAAI PTNKENKRKD: YKTQEAKFEAVAEDIAERVEIGQPVLVGTTSVERSEYLSRLLQRRGIKHN
EAKEKVKIKEEN KITLONYFRLYEKLAGMTGTAVTEAAEFQQTYNLGVVPIPTNKPMIRED /YKTEEAKFQAIVEDIAECHERGQPVLVGTTSVEKSELLSKMLKRRGIPHE
EAKEGVEVKPEN TITLONYFRLYDRLAGMTGTARSEASEFRDIYRLGVITIPPNRPVVRRD /YKTESAKFDAVVEDVVGRHAAGQPVLIGTTSVEKSEYLSGRLTERRVPHT
EAKEGVPIKEES [ TEQNYFRMY[EKLAGMTGTAKTEESEFVOVYGMEVVVIPTHKPMIRKD JFRTQKEKYEKIVEEIEKRYKKGQPVLVGTTSIEKSELLSSMLKKKGIPHQ
EAKEGVEITEEN] TITIQONYFRMYEKLAGMTGSATPSKEEFWQTYRLRVITIPTNQPSRRTD /YQTYEAKVRKIIDEVKKMNAIGRPVLIGTTSVAQSEQLSAAFSKAGIPHH
EAKEGLEITEEN! SITIQNYFRMYPILSGMTGTAKTEEKEFQRIYGIDVIPIPTNRPKIRVDLPDRVYMTRHDKYVAVAKEVKRRHESGQPVLIGTTSILQSEEVAKYLDQEQVPYE
EAKEGLEITEEN( SITIQNFFRMYPALSGMTGTAKTEEKEFNRVYNMEVMPIPTNRPIIREDKKDVVYVTADAKYKAVREDVLKHNKQGRPILIGT! LQSETVARYLDEANITYQ
EAKEGLEITEEN( SITIQNFFRMYPALSGMTGTAKTEEKEFNRVYNMEVIPIPTNRPIIREDKKDVVYVTADAKYKAVREDVLKHNKQGRPILIGT! LQSETVARYLDEANITYQ
EAKEGLEITEENQTQASITIQNFFRMYPALSGMTGTAKTEEKEFNRVYNMEVIPIPTNRPIIREDKKDVVYVTADAKYKAVREDVLKHNKQGRPILIGT LQSETVARYLDEANITYQ
EAKEEVEVKEESRTLATITIQNYFRMYKKISGMTGTAKTEEEEFRQIYNMDVVVIPTNLRINREDVPDDIFYTKKEKGRAIVYEVSWRYEKGQPTLIGTSSIKSNEWISGLLDAAGIPHQ
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EAKEKVELTKIQKTAASITFPALFALFNKVSGMSGTAKVNEEEFLOTYNLKVVTIPTRVPVIRKD
EAKEGVELSQDLSVMATITFONLFKLFNGFSGMTGTGKLGEKEFFDLYSKLVVEIPTNHPIIRND
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EALENVEISQDMSVMATITFQNLFKQFDEFSGMTGTGKLGEKEFFDLYSKVVIEIPTHSPIERDD@PDRVFANGDKKNDAILKTVIGIHETQQPVLLITR&AEAAEYFSAELFKRDIPNN
EQKEHLNVTPESRAMASITYQNLFRMFTKLAGMTGTGKTAEKEFIEVYDMEVVRIPTNSPVRRIDYPDKIYTTLPEKIYATIEFVKQVHDTGQPILLVAGSVRMSELFSELLLLSGIPHS
EAKEHVKLTQETRAMASITYQNLFKLFRKLSGMTGTGKVVESEFLETYSMSVVKIPTNCPVIRRDYPDQIYQTLPEKVFASLDEVKHYHAKGNPLLIFTGSVEMSEIYSSLLLREGIAHN
EAKEHVKLSPETRAMASITYQSLFKMFNKISGMTGTGKVAEKEFIETYNMSVVRIPTNRPRQRIDYPDNLYITLPEKVYASLEY IKQYHAKGNPLLVFVGSVEMSQLYSSLLFREGIAHN
EAKEHVKLTEETRAMASITYQNLFRLFRKISGMTGTGKVVESEFMETYSMSVIKIPTNQPVIRQDLPDQLYQTLPEKVFASLDEVKHYHAQGNPLLIFTGSVEMSEIYSSLLLREGIAHN
EAKEGLAVTEGGRILDTITLQALVGRYPMVCGMTGTAVEATDQLRTFYNLHVSVIERNNPLRRFDEADRIYATMAEKNRAI TEEIAHLHETGQPVLVGTHDVAESEELADALRDLDIEVS
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Conservation:
SECA1l_GEO_thermodenitrifi
SECA1l_GEO_kaustophilus
SECA1_LAC_johnsonii
SECAl_STR_parasanguinis
SECA1l_STR gordonii
SECA1l_STR_ pneumoniae
SECAl_STR_agalactiae
SECA1l_LIS monocytogenes
SECA1l_LIS innocua
SECAl_LIS welshimeri
SECA_BAC_subtilis
SECAl1_BAC_anthracis
SECA1_BAC_thuringiensis
SECA1l_BAC_cereus
SECA1_STA epidermidis_
SECAl1_STA_ haemolyticus
SECAl_STA_aureus
SECA1_ALK metalliredigens
SECA1_PEP difficile
SECA2 PEP difficile
SECA2_model_opened_conf
SECA_E_coli_
SECA1_MYC_vanbaalenii
SECA1_MYC_ulcerans
SECA1l_MYC_paratuberculosi
SECA1_MYC_tuberculosis
SECA1_MYC bovis
SECA1_MYC_leprae
SECA1l_MYC_ smegmatis
SECA1l_COR_diphtheriae
SECAl_COR_efficiens
SECA1l_COR_glutamicum
SECA1l_COR_jeikeium
SECA1l_THE_ fusca
SECA2_MYC_ vanbaalenii
SECA THE maritima_
SECA2_GEO_kaustophilus
SECA2_GEO_thermodenitrifi
SECA2_BAC_anthracis
SECA2_BAC_thuringiensis
SECA2_BAC_cereus
SECA2_LIS_welshimeri
SECA2_LIS_monocytogenes
SECA2_LIS_innocua
SECA2_ALK metalliredigens
SECA2_LAC_johnsonii
SECA2_STA haemolyticus
SECA2_STA_ aureus
SECA2_STA epidermidis
SECA2_STR_Agal
SECA2_STR_Gordon
SECA2_STR_Pneum
SECA2_STR_Sanguin
SECA2_COR_efficiens
SECA2_MYC_ulcerans
SECA2_MYC_paratuberculosi
SECA2_MYC_tuberculosis
SECA2 MYC bovis
SECA2_MYC_leprae
SECA2_MYC_smegmatis
SECA2_THE_fusca
SECA2_COR_diphtheriae
SECA2_COR_glutamicum
SECA2_COR_jeikeium
Consensus aa:

Consensus ss:
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SECA1_GEO_thermodenitrifi 517 RIDNQLRGRSGRQGDPGVSQFYLSLEDELMRRFGSESLMAMMDRLGM----- DDSQPIQSKMVTRAVESAQKRVEGNNEDAR. QYDDVLREQREVI 629
SECA1l_GEO_kaustophilus 517 RIDNQLRGRSGRQGDPGVSQFYLSLEDELMRRFGSESLMAMMDRLGM- - - - - DDSQPIQSKMVTRAVESAQK 629
SECA1_LAC_johnsonii 529 RIDNQLRGRSGRQGDPGVTRFYLSLEDDLMKRFGGDRVKLFLDRISDN- - - -DDDKVIESRMITKQVESAQK: 643
SECAl_STR_parasanguinis 518 RIDNQLRGRSGRQGDPGESQFYLSLEDELMRRFGSERIKAVLDRFKLS- - - -EEESVIRSNMFTRQVEGAQK IANR-DLAPEIKA | 632
SECA1l_STR gordonii 518 RIDNQLRGRSGRQGDPGESQFYLSLEDELMRRFGSERIKAVLDRFKLS- - - -EEESVIKSKMFTRQVEAAQK! IANR-DLAPETIHA | 632
SECA1l_STR_ pneumoniae 518 RIDNQLRGRSGRQGDPGESQFYLSLEDDLMKRFGSERLKGIFERLNMS------ EEAIESRMLTRQVEAAQKI IADR-DLAPEIQS | 630
SECAl_STR_agalactiae 518 RIDNQLRGRSGRQGDPGESQFYLSLEDDLMRRFG@DRIKVVLERMNLA————EDDTVIKSKMLTRQVESAQR IAER-DLGPELKG | 632
SECA1l_LIS monocytogenes 517 RIDNQLRGRSGRQGDPGVTQFYLSMEDELMRRFGSDNMKSMMERFGM ————— AED-AIQSKMVSRAVESAQR! [AEN-SLREIIEQ | 629
SECA1l_LIS innocua 517 RIDNQLRGRSGRQGDPGVTQFYLSMEDELMRRFGSDNMKSMMERFGM- - - - - AED-AIQSKMVSRAVESAQRRVEGNNEDSRKQVLQYDDVLRQQOREVIYK IAEN-SLREITEQ [ 629
SECA1l LIS welshimeri 517 RIDNQLRGRSGRQGDPGVTQFYLSMEDELMRRFGSDNMKSMMERFGM- - - - - AED-AIQSKMVSRAVESAQR! NNED: YDDVLRQQ'R:EVIY%QRYEVINAEN—SLREI 1EQ| 629
SECA BAC_subtilis 517 RIDNQLRGRSGRQGDPGITQFYLSMEDELMRRFGAERTMAMLDRFGM----- DDSTPIQSKMVSRAVESSQK! SEN--LREIVEN | 629
SECA1_BAC_anthracis 516 RIDNQLRGRAGRQGDPGVTQFYLSMEDELMRRFGSDNMKAMMDRLGM----- DDSQPIESKMVSRAVESAQKI SEN--LRGIIEG | 628
SECA1_BAC_thuringiensis 516 RIDNQLRGRAGRQGDPGVTQFYLSMEDELMRRFGSDNMKAMMDRLGM- ---- DDSQPIESKMVSRAVESAQKI SEN--LRGITEG| 628
SECAl_BAC_cereus 516 RIDNQLRGRAGRQGDPGVTQFYLSMEDELMRRFGSDNMKAMMDRLGM----- DDSQPIESKMVSRAVESAQKI SEN--LRGIIEG | 628
SECA1_STA epidermidis_ 523 RIDDQLRGRSGRQGDRGDSRFYLSLQDELMVRFGSERLQKMMNRLGM- - - - - DDSTPIESKMVSRAVESAQK] SEE--SSOVVNA | 635
SECA1_STA haemolyticus 523 RIDDQLRGRSGRQGDRGDSRFYLSLQDELMVRFGSERLQKMMNRLGM----- DDSTPIESKMVSRAVESAQKI SED--SSOLVNA| 635
SECAl_STA_aureus 523 RIDDQLRGRSGRQGDKGDSRFYLSLQDELMIRFGSERLQKMMSRLGL----- DDSTPIESKMVSRAVESAQKRVE! RNSIIDEED--SSQVVDA | 635
SECA1_ALK metalliredigens 575 RIDNQLRGRAGRQGDPGSSKFYISLEDDLMRLFGGDKMLSIVEKMGL----- EDDEAIEHGMLSRSIENAQKKVE! RKKVLAGES--LKDHVLN | 687
SECA1_PEP_difficile 577 RIDNQLRGRAGRQGDPGSSRFYIGLDDDLMRLFGSDRISGIVDKIGL----- EEDMPIEHRILSKSIEGAQKKVE! RKRVLEGED--LOEQIQS | 689
SECA2_PEP difficile 523 RIDNQLRGRSGRQGDPGTSRFFVSLEDDVIKLYGGKTIEKLMKRTSS----- NENTAIESKALTRAIERAQKGVE RNKVLNDED--IQEDIQK | 635
SECA2_model_opened_conf 511 RIDNQLRGRSGRQGDPGTSRFFVSLEDDVIKLYGGKTIEKLMKRTSS----- NENTAIESKALTRAIERAQKGVE RNKVLNDED- - IQEDIQK | 623
SECA_E_coli_ 566 RIDNQLRGRSGRQGDAGSSRFYLSMEDALMRIFASDRVSGMMRKLGM----- KPGEATEHPWVTKAIANAQRKVE RNELLDVSD--VSETINS | 678
SECA1_MYC_vanbaalenii 560 RIDNQLRGRSGRQGDPGESRFYLSLADELMRRFNGATLETLLTRLNL----- PDDVPIEAKMVSRAIKSAQTQVE RRRILEGEN--LAGOAHO | 672
SECA1_MYC_ulcerans 559 RIDNQLRGRSGRQGDPGESRFYLSLGDELMRRFNGAALESLLTRLNL----- PDDVPIEAKMVTRAIKSAQTQVE RRRILHEGEN--LOQOVKD | 671
SECA1_MYC_paratuberculosi 559 RIDNQLRGRSGRQGDPGESRFYLSLGDELMRRFNGAALEAMLNRLNL----- PDDVPIEAKMVTRAIKSAQTQVE RRRILEGEN--LKEQALE | 671
SECA1_MYC_tuberculosis 562 RIDNQLRGRSGRQGDPGESRFYLSLGDELMRRFNGAALETLLTRLNL----- PDDVPIEAKMVTRAIKSAQTQVE RRRILEGEN--LKDQALD | 674
SECA1_MYC_bovis 562 RIDNQLRGRSGRQGDPGESRFYLSLGDELMRRFNGAALETLLTRLNL----- PDDVPIEAKMVTRAIKSAQTQVE RRRILEGEN--LKDQALD | 674
SECA1_MYC_leprae 562 RIDNQLRGRSGRQGDPGESRFYLSLGDELMRRFHGATLEALLTRLNL----- PDDVPIEAKMVTRAIKSAQTQVE RRRILEGES--LOQQALG | 674
SECA1l_MYC_ smegmatis 559 RIDNQLRGRSGRQGDPGESRFYLSLGDELMRRFNGATLETLLTRLNL----- PDDVPIEAKMVSRAIKSAQTQVE RRRILEGEN--LAEQAHK | 671
SECA1l_COR_diphtheriae 561 RIDNQLRGRAGRQGDPGTTRFYLSMRDDLMVRFVGQTMENMMNRLNV--- -~ PDDVPIEAKMVTNSIKSAQTSVE RREILESAD--IAADIQK | 673
SECAl_COR_efficiens 561 RIDNQLRGRAGRQGDPGATRFYLSMRDDLMVRFVGPTMENMMNRLNV--- - - PDDVPIESKTVTNSIKGAQAQVE RREILESSD--ISHYIKN | 673
SECA1l_COR_glutamicum 561 RIDNQLRGRSARQGDPGSTRFYLSMRDDLMVRFVGPTMENMMNRLNV----- PDDVPIESKTVTNSIKGAQAQVE RREILESAD--ISRYION | 673
SECA1l_COR_jeikeium 562 RIDNQLRGRSARQGDPGETRFYLSMRDDLMVRFVGQTMEAMMTRLNI----- PDDEAIDSKMVTNAIKGAQSQVE RRQILEGED--VEKQIRS | 674
SECA1l_THE_ fusca 562 RIDNQLRGRAGRQGDPGKSRFYLSLGDDLMRLFNGERVQMIMNRLNL----- PDDQPIEHKMVTKAIQSAQGOLE RRKVLEGAD- - LREQVRS | 674
SECA2_MYC_ vanbaalenii 560 RIDNQLRGRSGRQGDPGETRFYVSLCDELMRRSATFDLEKLMSRLKM----- PEREPIEAKVVSRAIRNAQSQVE RSRLLEGED--MOHOIFH | 672
SECA THE maritima_ 562 RIDNQLRGRAGRQGDPGESIFFLSLEDDLLRIFGSEQIGKVMNILKI----- EEGQPIQHPMLSKLIENIQKKVE RDQILLEKD--YDEYIKD | 674
SECA2_GEO_kaustophilus 517 RIDMQLRGRAGRQGDPGSSQFIISLDDDLFRLYD;DELKKWKSKVET ————— DETGRIVSPDPIKFVQKVQTTIE: RDRVLALKQAEVLSELLR | 631
SECA2_GEO_thermodenitrifi 518 RIDNQLKGRAGRQGDPGSSQFFISLEDDMFRRF. EEETEKLKAKLKT ————— DETGCILNNDIHEFVDKVQRIVE RDRVLEEN--DRVALVVP | 630
SECA2_BAC_anthracis 518 RVDNQLKGRAGRQGDPGSSQFFLSLEDEMLKRFA;EEVEKLTKSLKT ————— DETGLILTSKVHDFVNRTQLICE RNNLLQEDT-NMIEIIIP| 631
SECA2_BAC_thuringiensis 518 RVDNQLKGRAGRQGDPGSSQFFLSLEDEMLKRFA EEVEKLTKSLKT----- DETGLILTAKVHDFVNRTQLICE RNNLLQEDT-NMIEIIIP | 631
SECA2_BAC_cereus 518 RVDNQLKGRAGRQGDPGSSQFFLSLEDEMLKRFA;EEIEKLTKSLKT ————— DETGLILTAKVHDFVNRTQLICE RNNLLQEDT-NMIEIIIP | 631
SECA2_LIS_welshimeri 511 RIDLQLMGRSGRRGDPGFSKFMISLEDDLLEQFESKSWEKLSVKLKRK--APRDGKPVNSSKIHAVVVNAQKRLE RDLLLERNK--LGVSSEK | 626
SECA2_LIS_monocytogenes 511 RIDLQLMGRSGRRGDPGFSKFMISLEDDLLEQFEéKSWEKLSAKLKRK——APRDGKPVNSRKIHAVVVDAQKRLE RDLLLERNK--LGVSSEK | 626
SECA2_LIS_innocua 511 RIDLQLMGRSGRRGDPGFSKFMISLEDDLLEQFEéKSWEKLSTKLKRK——APRDGKPVNSRKIHSVIVDAQKRLE : RDQLLERNK--LGVSSEK | 626
SECA2_ALK metalliredigens 529 RIDNQLRGRAGRQGDPGESKFFISLEDDLIKKYEIDKMIPQEY—YTQ ————— KQSESLDNTMINRKINSGQRIVEGY RHEILVDRE--PLSLIEN | 640
SECA2_LAC_johnsonii 515 RVELQLAGRAGRQGDPGSSQFLISLEDSFISSNNﬁPRQKKYYRKLMKKKSKGKDITLLSGPRIRFSLLMLRT?KFD RDKIMKTDD--LOEDVDR | 632
SECA2_STA haemolyticus 521 RVDRQLRGRSGRQGDPGVSQIYVSLDDYIVKRWS&SKLAENKKLKDVDP—DKLQDSPFFRRRVRGIVSKAQRIbhb RNRILETSD--FSAEDFD | 637
SECA2_STA_ aureus 521 RVDRQLRGRSGRQGDPGSSCIYISLDDYLVKRWSﬁSNLAENNQLYSLDA*QRLSQSNLFNRKVKQIVVKAQR[SEE’ RNRVLEIDD--AENEDFK | 637
SECA2_STA epidermidis 521 RVDRQLRGRSGRQGDPGYSQIFVSLDDDLVKRWSNSNLAENKNLQTMDA-SKLESSALFKKRVKSIVNKAQRVSEE RNHILEASD- -FDDENFE | 637
SECA2_STR_Agal 521 RMDLQLRGRSGRQGDIGFSQFFVSFEDDLMIESGPKWAQAYFRKNRDKV-NPEKPKALGQRRFQKLFQQTQE RNALINGES--GHFSPRO | 637
SECA2_STR_Gordon 518 RIDLQIRGRSGRQGDPGISKFFISLEDDLLKKWGPDWIKNFYRDYSPED-FKNNPILLKQRRFKKLVSKAQK] RNRLLEDTN-EMEEEINR | 635
SECA2_STR_Pneum 517 RIDLQIRGRSGRQGDPGMSKFFVSLEDDVIKKFGPSWVHKKYKDYQVQD-MTQ-PEVLKGRKYRKLVEKAQH. RNRLIDGSR-DLEDVVVD | 633
SECA2_STR_Sanguin 518 RIDLQIRGRSGRQGDPGISKFFISLEDDLLRKWG?DWLKKLYKDYSTEEfVQQHPVQLGQRRFRRLVAKAQR RNRLIQAEE-RIDEEISR | 635
SECA2_COR_efficiens 522 RLDNQLRGRAGRQGDPGLSLFFVSLEDDVVVTGGAGESVTAQPD--------- ATGLIDSNRVRDWVAHCQR RARLLDTDL--AWRELSE | 630
SECA2_MYC_ulcerans 565 RLDNQLRGRAGRQGDPGSSVFFSSWEDDVVAANLDGNKLPMETD--------- EDGQIVSAKAAGLLDHAQR 'AT--AREELAD | 673
SECA2_MYC paratuberculosi 533 RLDNQLRGRAGRQGDPGSSVFFSSWEDDVVAANLDRNKLPMETDP------ ETGDGRIVSPKAAGLLDHAQR 'AT--AREELAE | 644
SECA2_MYC_tuberculosis 567 RLDNQLRGRAGRQGDPGSSVFFSSWEDDVVAANLDHNKLPMATD-------~-~- ENGRIVSPRTGSLLDHAQR VT- -AREELAE | 675
SECA2_MYC bovis 567 RLDNQLRGRAGRQGDPGSSVFFSSWEDDVVAANLDHNKLPMATD-------~-~- ENGRIVSPRTGSLLDHAQR VT--AREELAE | 675
SECA2_MYC_leprae 533 RLDNQLRGRAGRQGDPGSSVFFSSWEDDVIAANLDRNKLPMQTD-------~-~- EDGRIISLKTTGLLDHAQR :: R RNALLSSAT- -AREELAE | 641
SECA2_MYC_smegmatis 537 RLDNQLRGRAGRQGDPGSSVFFSSWEDDVVAAHLERSKLPMETDP------ DAGDGRIIAPRAASLLDHAQRVAEGRLLDVH DT--AREELKE | 648
SECA2_THE_fusca 522 RLDDQLRGRAGRQGDPGGSVFYVSVEDDLITTNLPEAKGYRVSS--------- ADGEITDPAWKEMVNHAQRIAEGQLLELHRNTWE DL--GSROLAV | 630
SECA2_COR_diphtheriae 522 RLDNQLRGRAGRQGDPGLSLFFVSLEDDVVVVGGAGEEIKALPD--------- ADGRIDSKRITDFVAHCQRVTEGQLLEIHSQTWE DO--AWVELSE | 630
SECA2_COR_glutamicum 522 RLDNQLRGRAGRQGDPGLSLFFVSLDDDVVVSGGSGESVSAQPD--------- ATGLIDSDRIRDWVGHCQRVTEGQLLETIHSQSW! 'AL--AWEELAQ | 630
SECA2_COR_jeikeium 528 RLDNQLRGRAGRQGDPGSSLFFVSLEDDVVAVGGAGEELQAQPE--------- EDGLLPQKKVQQFVDHCQRVTEGOMLDIHATTWE 'AA--AWDDLSY | 636
Consensus_aa: RID.QLRGRtGRQGDPG.S.F@lSh-D-1lh....s.pb..h.pch........ ps..l.p..hpphl.ptQp.sEs. .hphRpphhp@sphhp.QRphl@.pRppllp.pp..h...h..
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Conservation:
SECA1l_GEO_thermodenitrifi
SECA1l_GEO_kaustophilus
SECA1_LAC johnsonii
SECA1l_STR parasanguinis
SECA1l_STR gordonii
SECA1_STR pneumoniae
SECA1_STR agalactiae
SECAl_LIS_monocytogenes
SECA1_LIS_ innocua
SECA1_LIS welshimeri_
SECA_BAC_subtilis
SECAl1_BAC_anthracis
SECA1_BAC_thuringiensis
SECA1l_BAC_cereus
SECA1_STA epidermidis_
SECAl1_STA_ haemolyticus
SECAl_STA_aureus
SECA1_ALK metalliredigens
SECA1_PEP_difficile
SECA2_PEP_difficile
SECA2_model_opened_conf
SECA_E_coli_

SECA1_MYC vanbaalenii
SECA1_MYC_ulcerans
SECA1_MYC paratuberculosi
SECA1_MYC tuberculosis
SECA1_MYC bovis
SECA1_MYC_leprae
SECA1l_MYC_ smegmatis
SECA1_COR_diphtheriae
SECA1_COR_efficiens
SECA1l_COR_glutamicum
SECA1l_COR_jeikeium
SECA1l_THE_fusca
SECA2_MYC vanbaalenii
SECA THE maritima_
SECA2_GEO_kaustophilus
SECA2_GEO_thermodenitrifi
SECA2_BAC_anthracis
SECA2_BAC_thuringiensis
SECA2_BAC_cereus
SECA2_LIS_welshimeri
SECA2_LIS_monocytogenes
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SECA2_LAC_johnsonii
SECA2_STA haemolyticus
SECA2_STA_aureus
SECA2_STA epidermidis
SECA2_STR_Agal
SECA2_STR_Gordon
SECA2_STR_Pneum
SECA2_STR_Sanguin
SECA2_COR_efficiens
SECA2_MYC ulcerans
SECA2_MYC paratuberculosi
SECA2_MYC tuberculosis
SECA2_MYC bovis
SECA2_MYC leprae
SECA2_MYC_smegmatis
SECA2_THE_fusca
SECA2_COR_diphtheriae
SECA2_COR_glutamicum
SECA2_COR_jeikeium
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Conservation:
SECA1l_GEO_thermodenitrifi
SECA1l_GEO_kaustophilus
SECA1_LAC johnsonii
SECA1l_STR parasanguinis
SECA1_STR gordonii
SECA1_STR pneumoniae
SECA1_STR agalactiae
SECAl_LIS_monocytogenes
SECA1_LIS_ innocua
SECA1_LIS welshimeri_
SECA_BAC_subtilis
SECAl1_BAC_anthracis
SECA1_BAC_thuringiensis
SECA1l_BAC_cereus
SECA1_STA epidermidis_
SECAl1_STA_ haemolyticus
SECAl_STA_aureus
SECA1_ALK metalliredigens
SECA1_PEP_difficile
SECA2_PEP_difficile
SECA2_model_opened_conf
SECA_E_coli_

SECA1_MYC vanbaalenii
SECA1_MYC_ulcerans
SECA1_MYC paratuberculosi
SECA1_MYC tuberculosis
SECA1_MYC bovis
SECA1_MYC_leprae
SECA1_MYC_ smegmatis
SECA1l_COR_diphtheriae
SECA1_COR_efficiens
SECA1_COR_glutamicum
SECA1_COR_jeikeium
SECA1_THE fusca
SECA2_MYC vanbaalenii
SECA THE maritima_
SECA2_GEO_kaustophilus
SECA2_GEO_thermodenitrifi
SECA2_BAC_anthracis
SECA2_BAC_thuringiensis
SECA2_BAC_cereus
SECA2_LIS_welshimeri
SECA2_LIS_monocytogenes
SECA2_LIS_innocua
SECA2_ALK metalliredigens
SECA2_LAC_johnsonii
SECA2_STA haemolyticus
SECA2_STA_aureus
SECA2_STA epidermidis
SECA2_STR_Agal
SECA2_STR_Gordon
SECA2_STR_Pneum
SECA2_STR_Sanguin
SECA2_COR_efficiens
SECA2_MYC ulcerans
SECA2_MYC paratuberculosi
SECA2_MYC tuberculosis
SECA2_MYC_bovis
SECA2_MYC leprae
SECA2_MYC_smegmatis
SECA2_THE_fusca
SECA2_COR_diphtheriae
SECA2_COR_glutamicum
SECA2_COR_jeikeium
Consensus aa:

Consensus ss:

736
736
749
737
737
735
737
736
736
736
736
734
734
734
739
739
739
794
792
738
726
787
789
788
788
791
791
791
788
790
790
790
791
786
783
774
737
735
738
738
738
726
726
726
686
731
739
739
739
738
736
733
736
675
719
690
721
721
691
697
676
676
675
683

2HF loop

5 &
RAYGOVDP)
RAYGOVDP
RGYGOLNP
RGYAQNND
.RGYAONND
RGYAQNNP
RGYAQNND

AYGOT

DMMMQONIEEDTSKFILKSVI

DIMMONIEEDTCKFILKSVV(

NAMINSIQEDTVKYLFNVEPQ
DEMNKHIKEDTVRYLFNITIE
EALNKNIREATVQYLYKFN- -
EALNKNIREATVQYLYKFN- -
AAMLESLKYEVISTLSKVQVRW
IAMLDGMKEESVGFLFNVQVE
MAMLDGVKEESVGFLFNVSVE
MAMLDGMKEESVGFLFNVTVE
MAMLDGMKEESVGFLFNVTVE
MAMLDGMKEESVGFLFNVTVE
MAMLDGVKEESVGFLFNLAVE
VGMLEALKEESVGFLFNVQVE
NAMKDAVKEETVRQLFLLRKQ
NAMKEAIKEETVRQLFLMRKQ
NGMKDGIKEETVRQLFLLRKQ
NRMKDGIKEETVRQLFLVRNQ
QEMLEGIKEESIRFLFNVEVR
VRMLEAVKEQSIRSLFDATTR
DEMMRRINDTIANYVLRVVKV.
VALQQAIDAGICTTAMNYLKS
KAMYEVIEKEISVHTARLLQS
LYTYGNFEKEMCRYVARHLGV.
LYTYGNFEKEMCRYVARHLGV.
LYTYGNFEKEMCRYVARHLGV.
EKFQADYHFYFAHALLELDPD

WORSCRPOD
RONGORNA
RONGORMNA
ONGORNY
ROTAQRND
FHTSNKKD
OSASOKNPR
CoRFSMKID
RATIARETD
L RATLGROND
[LRALGRONP DAFASLAADATEAAQQTFETANVL

H RALGROND %DAFASLAADAIEAAQQTFETANVL
ILRALGROND
ILRALGROS P
ILRALGROND
ILRELGRRDPE,
ILRTIARETD
ILRATARETD
LERATARBSD
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Conservation:

SECA1l_GEO_thermodenitrifi 795
SECA1l_GEO_kaustophilus 795
SECA1_LAC_johnsonii
SECAl_STR_parasanguinis 794
SECA1l_STR gordonii 794
SECA1l_STR_ pneumoniae 792
SECAl_STR_agalactiae 794
SECA1l_LIS monocytogenes 795
SECA1l_LIS innocua 795
SECAl_LIS welshimeri 795
SECA BAC subtilis 797
SECAl1_BAC_anthracis 793
SECA1_BAC_thuringiensis 793
SECA1l_BAC_cereus 793
SECAl1_STA_epidermidis_ 803
SECAl1_STA_ haemolyticus 803
SECAl_STA_aureus 803
SECA1_ALK metalliredigens 851
SECA1_PEP difficile 851
SECA2 PEP difficile
SECA2_model_opened_conf
SECA_E_coli_ 857
SECA1_MYC_vanbaalenii 877
SECA1_MYC_ulcerans 878
SECA1_MYC_paratuberculosi 872
SECA1_MYC_tuberculosis 878
SECA1_MYC bovis 878
SECA1_MYC_leprae 873
SECA1l_MYC_ smegmatis 880
SECA1l_COR_diphtheriae
SECAl_COR_efficiens
SECA1l_COR_glutamicum
SECA1_COR_jeikeium 860
SECAl1 THE fusca 896
SECA2_MYC_ vanbaalenii

SECA THE maritima_ 851
SECA2_GEO_kaustophilus
SECA2_GEO_thermodenitrifi
SECA2_BAC_anthracis
SECA2_BAC_thuringiensis
SECA2_BAC_cereus
SECA2_LIS_welshimeri
SECA2_LIS_monocytogenes
SECA2_LIS_innocua

SECA2_ALK metalliredigens 765
SECA2_LAC_johnsonii

SECA2_STA haemolyticus
SECA2_STA_ aureus

SECA2_STA epidermidis
SECA2_STR_Agal
SECA2_STR_Gordon
SECA2_STR_Pneum
SECA2_STR_Sanguin
SECA2_COR_efficiens 745
SECA2_MYC_ulcerans 789
SECA2_MYC_ paratuberculosi 760
SECA2_MYC_tuberculosis 791
SECA2 MYC bovis 791
SECA2_MYC_leprae 761
SECA2_MYC_smegmatis 767
SECA2_THE fusca 746
SECA2_COR_diphtheriae 746
SECA2_COR_glutamicum 745
SECA2_COR_jeikeium 753

Consensus_aa:
Consensus_ss:

------------------------- HOPQEGDDNKKAKKAPVR - - - - KVVDIGRNAPCHCGS
------------------------- VHPSS - - DGEEAKKKPVV - - - - KGDQVGRNDLCKCGS
------------------------- VHPSS - -DGEEAKKKPVV - - - - KGDQVGRNDLCKCGS
------------------------- VHPSS - - DGEEAKKKPVV - - - - KGDQVGRNDLCKCGS
------------------------- VTAED- - GKEKAKPQPIV- - - - KGDQVGRNDPCPCGS
------------------------- VSAED- - GKEKAKKQPIV - - - - KGDKVGRNDPCPCGS
————————————————————————— VSAED- - GKEKVKPKPIV- - - -KGDQVGRNDDCPCGS
————————————————————————— IEASH- - GDGNRKKAPVV- - - - KEKEAGRNDPCPCGS
————————————————————————— LSSPS--DGTLPTSKTVK- - - - KDEKVGRNDLCPCGS

YKQCHGRLQ---------------
RKERREAA-RQQKT - - -GRHAKRR
RRERREAARRQGRGAKPPKSVKKR
RRERRAAARQQGRGAKPPKSVKRR
RRERREAARRQGRGAKPPKSVKKR
RRERREAARRQGRGAKPPKSVKKR
RRERREAARRRGRGAKPSRSVKKR
RRERREAARKQAKADRPAKSHRKG

------------------ GNS-VISGI---GNIFR--
------------------ TLS-TLSLP- - - -GVFR- -
------------------ TLS-TLSLP- - - -GVFR- -
------------------ TLS-ALSLP- - - -GVFR- -
------------------ TLS-ALSLP- - - -GVFR- -
------------------ TLS-PLSLP- - - -GVFR- -
------------------ TMS-ALSLP- - - -GVFR- -

- --KNLMGRD

__________________ NRS-VINGI---GSIFR--
__________________ GNS-VISGI---GNIFR--

m----- GGS-VMGSI---VQMFR- -

763
806
777
808
808
778
784
766
764
763
771



Figure S2, related to Figures 1, 2, 3 and 5: Structure-restrained sequence alignment of SecAl and SecA2 sequences from 30 SecA2-
encoding organisms. PROMALS3D alignment [2] of the 30 sequences encoding SecA1 (30 seq) and SecA2 (30 seq) was performed using
default parameters, the coordinate file for CDSecA2 and the structure-based constraints from therein. So far, most of the SecA-protein
interaction studies were based on the T. maritima, E. coli and B. subtilis SecAs. Thus, their sequences are added for orientation, but were
not included in the Consurf analyses presented in main text (Figure 5). The highly conserved ATP binding site within Walker motifs is
highlighted in red, the PPDX loop in cyan (coloured cyan in Figure 3A), the 2HF loop in yellow, and HWD domain in purple. The signal
and nascent peptide binding sites (see Figures 3A, 3C and 5) involve residues present at the surface of the SecA molecule that make up
or surround the groove. The ones that have been previously implicated in interaction with the signal peptide are highlighted in blue [3-
7], and the ones implicated in the nascent protein binding in yellow [8-10]. The red frames represent the differences we observed when
structurally aligning the CDSecA2 with T. maritima SecA, and refer to Figure 3B. The grey colouring represents the residues predicted to
interact with the SecY channel [11-13]. The first line of each block shows conservation indices for positions with a conservation
index above 4. Consensus predicted secondary structures (ss) are presented as symbols h for a-helix and b for p-strand. Conserved
amino acids are shown in bold uppercase letters, aliphatic as [, aromatic as @, hydrophobic as /, alcohol as o, polar as p, tiny as t, small
as s, bulky as b, positively charged as +, negatively charged as -, charged as c.
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Figure S3, related to Figure 3, 4 and 5. Interface residues (red) of CDSecA2 (grey) that would contact the SecYEG (cyan), based on
superposition with T. maritima SecA (PDB ID 3DIN; [11]).
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