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Ecoli      KIKTRFAPSPTGYLHVGGARTALYSWLFARNHGGEFVLRIEDTDLERSTPEAIEAIMDGMNWLSLEWDEGYYQTKRFDRYNAVIDQMLEEGTAYKCYCSK

Shigel     KIKTRFAPSPTGYLHVGGARTALYSWLFARNHGGEFVLRIEDTDLERSTPEAIEAIMDGMNWLSLEWDEGYYQTKRFDRYNAVIDQMLEEGTAYKCYCSK

Styphi     KIKTRFAPSPTGYLHVGGARTALYSWLFARHHGGEFVLRIEDTDLERSTPEAIEAIMDGMNWLNLEWDEGYFQTKRFDRYNAVIDEMLEAGTAYKCYCSK

Ypesti     KIKTRFAPSPTGYLHVGGARTALYSWLFSRHLGGEFVLRIEDTDLGRSTQEAIDAIMDGMNWLNLDWDEGYFQTKRFDRYNAVIDQMLDAGTAYRCYCSK

Hinflu     KVRTRFAPSPTGYLHVGGARTALYSWLYAKHNNGEFVLRIEDTDLERSTPEATAAIIEGMEWLNLPWEHGYYQTKRFDRYNQVIDEMIEQGLAYRCYCTK

Vibvul     TVKTRFAPSPTGYLHVGGARTALYSWLYAKSQGGEFVLRIEDTDLERNSQEAVDAILEGMQWLGLEWNEGYFQTQRFDRYNEMVDKLLAEDKAYKCYASK

Vibpar     TVKTRFAPSPTGYLHVGGARTALYSWLYAKNQGGEFVLRIEDTDLERNSQEAVDAILEGMEWLGLEWDEGYYQTQRFDRYNEMVDKLLAEDKAYKCYASK

Vibcho     TVKTRFAPSPTGYLHVGGARTALYSWLYAKSQGGEFVLRIEDTDLERSTQAAVDAIIEGMTWLGLEWDEGYYQTKRFDRYNQVIDQLLAEGKAYKCYAPK

Xantho     TCRTRFAPSPTGYLHIGGARTALYCWLEARHRGGQFVLRIEDTDRERSTQEAIDAILEAMDWLGLGYDEGIYQTQRVARYQEVAEQLLAQGKAYYAYETR

Rprowa     -IITRFAPSPTGFLHIGSARTALFNYLFARHNNGKFFLRIEDTDKKRSTKEAVEAIFSGLKWLGLNWDGEIFQSKRNSLYKEAALKLLKEGKAYYCFTRQ

Rcon2      -VITRFAPSPTGFLHIGSARTALFNYLFARHHNGKFLLRIEDTDKERSTKEAVEAIFSGLKWLGLDWNGEIFQSKRNNLYKEAALKLLQNGKAYYCFTRQ

Bmelit     PVITRFAPSPTGYLHIGGARTALFNWLYAKHCGGKMLLRIEDTDRERSTEAATAAILDGLTWLGLDWDGEISQFERAPRHREVAEELVANGKAYYCYASP

Bsuis      PVITRFAPSPTGYLHIGGARTALFNWLYAKHCGGKMLLRIEDTDRERSTEAATAAILDGLTWLGLDWDGEISQFERAPRHREVAEELVANGKAYYCYASP

Mloti2     KVVTRFAPSPTGYLHIGGARTALFNWLYAKHTGGTMLLRIEDTDRERSTAAATAAILDGLSWLGLGWDGDVSQFERAPRHREVAEELVRMGKAYYSYETP

Bjapon     SVVTRFAPSPTGFLHIGGARTALFNWLYAKKHGGKMLLRIEDTDRERSTEAAIGAILDGLKWLELGWDGDIYQFSRAARHREVAEQLLADGKAYRCYATA

Rhodops    PVVTRFAPSPTGFLHIGGGRTALFNWLYARKHGGTMLLRIEDTDRQRSTQEAIDAILDGLKWLGIDWDGDVYQFARAARHREVAEQLLAAGKAYRCYATA

Rhodosp    TVVTRFAPSPTGFLHIGGARTALFNWLFARHHGGRFLLRIEDTDRVRSTPEAVAAIFDGLEWLGLDWDEETFQFARAARHAEAAHELVAKGLAYRCYCTP

Chlamy1    NVRVRVAPSPTGDPHVGTAYMALFNEVFARKYNGQMILRIEDTDQTRSRDDYEANIFSALKWCGIRWDEGYRQSERTEIYKKYAEILLQTDCAYKCFATP

Cmurida    NVRVRVAPSPTGDPHVGTAYMALFNEVFARKFNGKMILRIEDTDQTRSRDDYEKNIFSALKWCGIRWDEGYRQSERTEIYKKYAEILLQTDYAYKCFATP

Chlamy2    NVRVRVAPSPTGDPHVGTAYMALFNEIFAKRFKGKMILRIEDTDRTRSRQDYEENIFSALRWCGIQWDEGYRQSERTKIYQGYVETLLKTDCAYKCFATP

Bburgdo    STRVRYAPSPTGLQHIGGIRTALFNYFFAKSCGGKFLLRIEDTDQSRYSPEAENDLYSSLKWLGISFDEGYVQSQRSAIYKQYAKYLIESGHAYYCYCSP

Tpallid    EVRVRYAPSPTGLQHIGGIRTALFNFLFARAHAGVFVLRVEDTDRSRCTAAFEQNLYDTLRWLGVSWDEGYTQSARTDLYRAQVARLVETGQAYYCFCDA

Mtuberc    -VRVRFCPSPTGTPHVGLVRTALFNWAYARHTGGTFVFRIEDTDAQRDSEESYLALLDALRWLGLDWDEGYRQSQRAEIYRDVLARLLAAGEAYHAFSTP

Mleprae    KVRVRFCPSPTGVPHVGMVRTALFNWAYARHTGGTFVLRIEDTDADRDSEESYLALLDALRWLGLNWDEGYRQSQRTDIYREVVAKLLATGEAYYAFSTP

Cglu2      DVRVRFCPSPTGTPHVGLVRTALFNWAYARHTGGKLVFRIEDTDAARDSEESYSAIIDSLRWLGMDWDEGYRQSQRKDIYQDVLKQLIDAGEVYPAYSTA

Ceffic     DVRVRFCPSPTGTPHVGLVRTALFNWAYARHTGGKLIFRIEDTDAARDSEESYAALLDAMNWLGLNWDEGYRQSQRSDIYQDVLKKLIDAGEVYPAYSTA

Strepto    PVRVRFCPSPTGNPHVGLVRTALFNWAFARHHQGTLVFRIEDTDAARDSEESYDQLLDSMRWLGFDWDEGYRQSQRMDIYQDVAQKLLDAGHAYRCYCSQ

Tmariti    MVRVRFAPSPTGFLHVGGARTALFNFLFARKEKGKFILRIEDTDLERSEREYEEKLMESLRWLGLLWDEGYRQSERVEIYREHAERLVKEGKAYYVYAYP

Nicotia    DVRVRFAPSPTGNLHVGGARTALFNYLYARAKGGKFILRIEDTDLERSTKESEEAVLRDLSWLGPAWDEGYRQSERNALYKQFAEKLLQSGHVYRCFCSN

Arabid1    SVRVRFAPSPTGNLHVGGARTALFNYLFARSKGGKFVLRIEDTDLERSTRESEAAVLQDLSWLGLDWDEGYRQSERNALYKQYAEKLLESGHVYRCFCSS

Hordeu     PVRVRFAPSPTGNLHVGGARTALFNYLFARSRGGKFVLRVEDTDLERSTKKSEEAVLTDLSWLGLDWDEGYRQSERNALYKEHAQKLMESGAVYRCFCSN

Thaps1     ---MRFAPSPTGSLHVGGARTALYNWLVAKKRGGGFVLRVEDTDLARSTKESEDSVLADLSWLGLLWDEGYRQSERSALYSKVANRLIAQGKAYPCFCTT

Bacills    EVRVRYAPSPTGHLHIGNARTALFNYLFARNQGGKFIIRVEDTDKKRNIEGGEQSQLNYLKWLGIDWDESYRQSERNDIYKVYYEELLEKGLAYKCYCTE

Oceanob    EVRVRYAPSPTGHLHIGNARTALFNYLYAKHFDGKFIIRTEDTDDKRNVEGGEESQLKYLKWLGLQWDEGYRQTERLDIYQEYLNELFAKNLAYKCYMTE

Saureus    RIRVRYAPSPTGYLHIGNARTALFNYLYAKHYNGDFVIRIEDTDKKRNLEDGETSQFDNLKWLGLDWDESYRQSERQHIYQPLIDQLLAEDKAYKCYMTE

Sepider    RIRVRYAPSPTGYLHIGNARTALFNYLFAKHYNGDFVVRIEDTDSKRNLEDGESSQFDNLKWLGLDWDESYRQSERAEIYNPLIQQLLEEDKAYKCYMTE

Listerm    RVRVRYAPSPTGFLHIGNARTALFNYLFARHNDGDFIIRIEDTDAKRNIADGEESQMTNLKWLGMDWDEGYRQSERQSIYEPLIQELLDKDLAYKCYCTE

Bhalod     EVRVRFAPSPTGHLHIGGARSALFNYLFAKNQGGMFVLRIEDTDQARNVGQAKEKLLDSLKWLGVEWDESYSSMERLDIYKKHIEQLLNEGKAYYCYMTE

Anabena    TVRVRIAPSPTGNLHIGTARTAVFNWLFARHHGGTFILRIEDTDLERSRPEYTENIMTGLRWLGLNWDE-FFQSQRLDLYQKAVKQLLDQGLAYRCYTTS

Trichod    SVRVRLAPSPTGNLHIGTARTAVFNWLFARNQKGKFILRIEDTDQERSRPEYTDNILEGLSWLGLEWDE-FYQCQRYELYQKATQSLLDKGLAYRCYCTA

Synecys    TVRVRIAPSPTGNLHIGTARTAVFNWLFARHTGGTFILRVEDTDLERSKAEYTENIQSGLQWLGLNWDE-FFQTQRLDHYRKAIQQLLDQGLAYRCYCTS

Telonga    TVRVRLAPSPTGNLHIGTARTAVFNWLYARHRGGKFILRIEDTDRERSRPEYTENILEGLQWLGLTWDE-YFQSDRLDLYRQAIQTLLDKGLAYYCYCTP

Mycopla    -IRTRYAPSPTGYLHVGGTRTAIFNFLLAKHFNGEFIIRIEDTDTERNIKEGINSQFDNLRWLGVIADESYLQSQKLAVYKKLAFDLIEKNLAYRCFCSK

Mpneumo    -IRTRYAPSPTGYLHVGGARTAIFNFLLAKHFNGEFIIRIEDTDTERNVEGGIESQLENLRWLGIIPDESYIQSQKLATYKKLAYELVGKGLAYRCFCTK

Mpenetr    IIRTRYAPSPTGLFHIGGARTALFNYLFAKKNNGDFIVRIEDTDIDRNVENGIESQLLNLKWLKIFPDESYIQTERLPIYKEKAEQLLKEKKAYRCFCTP

Mpulmon    -LRTRYAPSPTGYLHIGGARTALFNYLLAKHYNGDFIIRIEDTDVKRNIADGEASQIENLKWLNIEANESYRQSQKLEKYLKIAHELIEKGYAYKAYDNS

Mjanasc    KVVMRFAPNPSGPLHIGHARAAVLNDYFVKKYGGKLILRLEDTDPKRVLPEAYDMIKEDLDWLGVKVDEVVIQSDRIELYYEYGRKLIEMGHAYVCDCNP

Mthermo    EVVLRFAPNPSGPLHIGHARAAILNHEYARKYDGRLILRIEDTDPRRVDPEAYDMIPADLEWLGVEWDETVIQSDRMETYYEYTEKLIERGGAYVCTCRP

Mkandle    NVRLRFAPNPSGPLHIGHARAAVLNDEYARRYDGTLVLRIEDTDPRRVDPEAYDMIEEDLEWLGVNIDERYVQSNRIELYYMVCEELLEREGAYVCTCDP

Pyrococ    KVVTRFAPNPDGAFHLGNARAAILSYEYAKMYGGKFILRFDDTDPKVKRPEPYKMIIEDLEWLGIKPDEIVYASDRLEIYYKYAEELIKMGKAYVCTCPP

Pabyssi    KVVTRFAPNPDGAFHLGNARAAILSYEYAKMYGGKFILRFDDTDPKVKRPEPYEMIIEDLEWLGIKPDEIVYASDRLELYYKYAEELIKMGKAYVCTCKP

Pfurios    KVVTRFAPNPDGAFHLGNARAAILSYEYAKMYDGKFILRFDDTDPKVKRPELYDMIIEDLEWLGIKPDEIVYASDRLEIYYKYAEELIKMGKAYVCTCPP

Sulfolo    QVVTRFAPNPDGPLHLGNARSAILSYEYAKMYNGKFILRFDDTDPKVKRPILYDWIKEDLKWLGIKWEQELYASERLELYYKYARYLIEKGYAYVDTCDS

Aeropyr    RVKLRFAPNPDFVIHMGNARPAIVNHEYARMYKGRMVLRFEDTDPRTKTPLRYDLIRQDLKWLGVSWDEEYIQSLRMEVFYSVARRAIERGCAYVDNCG-

Paeroph    GVVVRFAPNPDFVLHLGSARPAILNYAYRIKYGGKFILRFEDTDPRIKSPLVYESIREDLRWLGVRWDEEYIQSQRMEIYYEHAKKLLEMGAAYVDLCKP

Thermop    PVVMRMAPSPSGPLHIGHTRMAILNDEYVKRYGGELILRIEDTNPKNIDPDAYHMIPEDLEWLGVNVTKIVIQSDRFDLYYAEAKKLMENGHMYVCTCPR

Tvolcan    HVVMRLAPSPSGPLHIGHTRMAILNDEYVKRYGGDLILRIEDTNPTNIDPEAYAMIPEDLEWLGVNVTKTVIQSERFDLYYSVAKKLIENGHLYICTCDR

Methano    KVVMRFAPNPNGPGTLGSARGMVVNSEYVKMYKGKFVLRFDDTDPDIKRPMLYDWYLDDFKWLGVVPDRVVYASDHFPIYYDYARKLIEMGKAYVCFCKG

Mmazei     KVVMRFAPNPNGPATLGSSRGMVVNSEYVKVYKGKFILRFDDTDPDIKRPMLYDWYMDDFKWLGVVPDQVVRASDRFPIYYDYARKLIEMGKAYVCFCKG

Archaeo    KVVMRFAPNPNGPPTLGSARGIIVNGEYAKMYEGKYIIRFDDTDPRTKRPMIYEWYLEDIEWLGYKPDEVIYASRRIPIYYDYARKLIEMGKAYTCFCSQ

Halobac    EVRMRCAPNPNGPWHVGHARMPSVIGTYKQRYDGSFVVRFDDTDPETKRPDLYDQILEDLSYLGFEADEVLTASDRVETYYEHARRLIGMGGAYTCSCPG

Oryza2     EVCVRFAPEPSGYLHIGHAKAALLNKYFAERYQGRLIVRFDDTNPSKESNEFVENLLKDIETLGIKYDAVTYTSDYFPKLMEMAEKLIKQGKAYVDDTPK

Arabid2    KVKLRFAPEPSGYLHIGHAKAALLNKYFAERYQGEVIVRFDDTNPAKESNEFVDNLVKDIGTLGIKYEKVTYTSDYFPELMDMAEKLMREGKAYVDDTPR

Thaps2     QIVTRFPPEPSGYLHIGHAKAVLLNNYYARRYKGRLIVRFDDTNPSKEKDEYQTSIIEDLGKIGVKPDVVTFTSDYFETIRCYAIWMIENGLAYMDDTPQ

Plasmod    NVVTRFPPEPSGYLHVGHAKAAFLNNYYAQMYEGKMLLRFDDTNPVLEDIKYEKSIIEDLENLGLKYEKISYSSDHFDLLEKYCIDMIKMNKAYADDTGV

Encepha    NVVTRFPPEPNGRLHIGHARAALLNWYFASKGNGRLLVRFDDTNPEKEEERFERGILSDLSLLGINEYTLSHTSDYFDKIIDLGVFLIGEGKAYADNTPQ

Homo       KVTVRFPPEASGYLHIGHAKAALLNQHYQVNFKGKLIMRFDDTNPEKEKEDFEKVILEDVAMLHIKPDQFTYTSDHFETIMKYAEKLIQEGKAYVDDTPA

Caenorh    KVVVRFPPEASGYLHIGHAKAALLNQYYQQAFEGQLIMRFDDTNPAKENAHFEHVIKEDLSMLNIVPDRWTHSSDHFEMLLTMCEKLLKEGKAFVDDTDT

Oryza3     KVMTRFPPEPNGYLHIGHAKAMFIDFGLAKERNGHCYLRFDDTNPEAEKKEYIDHIQEIVHWMGWEPYKVTYTSDYFQALYEHAVELIRKGLAYVDHQTA

Schizos    GVVTRFPPEPNGYLHIGHSKAIAVNFGFARYHNGVCYLRFDDTNPEAEEERYFESIKDLVAWLGFQPYKITYSSDYFDKLYELAEELIKRDKAYVCHCTD

Cmerol1    LVRVRFAPSPTGNLHVGGARTALFNWLYARNQGGYFIIRIEDTDQARSSRASELAVLRDLRWLGLDWDEGYRQSERSAIYEAAAAKLIESGAVYPCFCTE

Cmerol2    RVVTRFPPEPSGYLHIGHAKALLLNDYFARIYGGELILRFDDTNPSKEKMEYEESILADCAALDVRPDRIEWTSDYFDVLLEWCEKFIRDGNAYVDRTEV

Cmerol3    SVVTRFPPEPNAHLHCGHTKAMLLDFGYAMRNGGRCILRFDDTNPDTEEQAFIDSIIETVQWMGYQPYQI-YSSDYFDRLHELAVELIRRGKAYVCHQRP

Phyto1     QVVTRFPPEPSGYLHIGHIKACMLNNYYARHYHGKLILRFDDTNPSKEKDEFEQSIIADLKRVDVVPDVVTYTSDYFDKIADFARQMIREGNAYMDNTSQ

Phyto2     QVVTRFPPEPSGYLHIGHIKACMLNNYYARHYHGKLILRFDDTNPSKEKDEFEQSIIADLKRVDVVPDVVTYTSDYFPKIADFARQMIREGNAYMDNTSQ

Phyto3     KVRTRFPPEPNGYLHVGHAKSMNMNFFEAFEKLGVTYFRYDDTNPEAESNEYIDAIANNVHWLGYTPTKVTYSSQYFQELYELALKLIRKGKAYVCHQSK

ERLEALREERYDGRCRHSHEHHADDEPCVVRFANPQEGSVVFDDQIRGPIEDLIIRRTGSPTYNFCVVVDDWDMEITHVIRGEDHINNTPRQINILKALK

ERLEALREERYDGRCRHSHEHHADDEPCVVRFANPQEGSVVFDDQIRGPIEDLIIRRTGSPTYNFCVVVDDWDMEITHVIRGEDHINNTPRQINILKALK

ERLEQLREDRYDGRCRHSHEHHADDEPCVVRFANPQDGSVIFDDQIRGPIEDLIIRRTGSPTYNFCVVVDDWDMEITHVIRGEDHINNTPRQINILKALN

ERLEALREARYDGHCRDSQCTHGADEPSVVRFRNPQEGSVIFDDKIRGPIEDLIIRRTGSPTYNFCVVIDDWDMEITHVIRGEDHINNTPRQINILKALG

EHLEELRHTRYDRHCLHDHN-HSPDEPHVVRFKNPTEGSVVFDDAVRGRIEDLIIRRTGSPTYNFCVVVDDWDMGITHVVRGEDHINNTPRQINILKAIG

ELLDEVRAERYDAKIKAANEAAKDGDPCVIRFRNPKEGSVVFEDQIRGRIEDLIIRRTGSPTYNFCVVVDDWDMGITHVIRGEDHINNTPRQINIYEALG

ELLDEIRAERYDAKIKAANEAAKDGDPCVIRFRNPKEGSVVFEDQIRGRIEDLIIRRTGSPTYNFCVVVDDWDMGITHVVRGEDHINNTPRQINIYEALG

ELLDEIRAERYDAKIKAVNDAAKEGEPCCIRFRNPKEGSVVFDDQIRGRIEDLIIRRTGTPTYNFCVVVDDVDMGISHVIRGEDHINNTPRQINIYKAMG

EELDAMREARYNGAAREQNLPYRDDPNRVIRFKNPVGGTVVFDDLIKGRIEDMVIFRPGFPTYNFAVVVDDWDMGITEVIRGDDHINNTPRQINIYEALD

EEIAKQRQQIFNSRDKGPSTYPADIKP-VIRLKVPREGSITIHDTLQGEIVDMILIRTGTATYMLAVIVDDHDMGITHIIRGDDHLTNAARQIAIYHAFG

EEIERQRQQIFNSRDKDPSIYPTDIKP-VIRLKTPREGSITIHDTLQGEVVDMVLLRAGTATYMLAVVVDDHDMGITHIIRGDDHLTNTARQLAIYQAFG

EELEEMREKRYDGRDRDPSEAPAGVKP-VIRIKAPRDGETVVHDAVQGDVRDFIILRSGTPTYMHAVVVDDHDMGVTHIIRGDDHLTNAARQTIIYNAMG

EELEEMREKRYDGRDRDPSEAPAGVKP-VIRIKAPRDGETVVHDAVQGDVRDFIILRSGTPTYMHAVVVDDHDMGVTHIIRGGDHLTNAARQTIIYNAMG

AELEAMREARYNGRDRTPSEAPAGVKG-AIRIKAPTEGETIVHDRVQGEVRDFIILRSGNPTYMHAVVVDDHDMGVTHIIRGDDHLTNAARQTVIYNAMG

EELTAMREKLYDGRDRDPATAPSDVKP-TIRLRAPQTGETVIEDQVQGRVVDLVLLRGGNPTYMLAVVVDDHDMGVTHVIRGDDHLINAARQKQIHDAMG

EELTAMRDKLYDGRDRDPSEAPAGVKP-TIRLKAPLTGETVIEDQVQGRVADLVLLRGGTPTYMLAVVVDDHDMGVTHVIRGDDHLINAARQKQIYDAME

DELTAMREERYNGRDRDPSEAPAGVAP-VIRLKAPQDGETTITDSVQGAVTDMILLRSGTPTYMLSVVVDDHDMGVTHVIRGDDHLTNAFRQTQLYWALG

QELQEMRAVGYDRSPEEVRQREEQGQPYTIRLKVPLTGESVFEDQCKGCVVDQVLVKSGFPTYHFANVVDDHLMGITHVLRGEEWLSSTPKHLLLYEAFG

QELQEMRAVGYDRSAEEVRQREEQGQPYTIRLKVPLTGESVFEDQCKGRVVDQVLVKSGFPTYHFANVVDDHLMGITHVLRGEEWLSSTPKHLLLYEAFG

QELAEMRAVGYDRSPEEVASREAAGQPYTIRLKVPLSGECVFEDYSKGRVVDQVLVKSGFPTYHFANVIDDHLMGITHVLRGEEWLSSTPKHLLLYEAFG

ERLERIKKIGYDRSNEEVENALIKKIKPVVRFKIPLEGDTSFDDILLGRITDPVILKSGLPTYHLANVVDDYLMKITHVLRAQEWVSSGPLHVLLYKAFK

SRLERVRKIGYDRLPEEVRECLASGVPHVIRFKVPLEGSTHFRDALLGDIEDPILLKSGFPTYHLANVVDDHAMRITHVLRAQEWVPSTPLHLLLYRAFG

EEVEARHVAGYDNTDAQRAAYLAEGRQPVVRLRMP-DDDLAWNDLVRGPVTDFALTRAGDPLYTLVNPCDDALMKITHVLRGEDLLPSTPRQLALHQALI

EEVENRHLAGYDNTDAQFSAYLAEGRKPVVRLRMP-DEDISWDDLVRGTTTDYVLTRAGDPLYTLVNPCDDALMKITHVLRGEDLLSSTPRQVALYQALI

EEVEERHKAGYDNTEEQVAAFEAEGRKPVWRLRMP-EQDWKWTDLVRGEVEDFVVARSGEPLYTLVNPVDDALMEVTHVLRGEDLLPSTPRQLALYEALK

EEVEERHRAGYDNTEDEITAFEAEGRKPVWRLRMP-EQDWKWNDLVRGEVEDFVVARSGQPLYTLVNPVDDALMEITHVLRGEDLLPSTPRQIALYEALK

EELDTRREAGYDGTDAQVEEYTSQGREPIVRFRMP-DEAITFTDLVRGEITDYGIVRAGAPLYTLVNPVDDALMEITHVLRGEDLLSSTPRQIALYKALI

EEIEEMREKSQEMTPERRREYEEKGLRPAVFFKMPRK-DYVLNDVVKGEVVDFVIMRSGLPTYNFACVVDDMLMEITHVIRGDDHLSNTLRQLALYEAFE

EELEKMKEIVYTGTEEEVVEELAKGTPYTYRFRVPKEGSLKIDDLIRGEVSDFVIMRSGQPVYNFCVTVDDATMAISHVIRAEEHLPNTLRQALIYKALG

EELVKMKENVYTGSDAEIEQELEKGTPFTYRFRVPKEGSLKINDLIRGEVCDFVVMRSGQPVYNFCVTVDDATMAISHVIRAEEHLPNTLRQALIYKALK

EELEKMKETVYMGSDAEVQQELEKGTPYTYRFRVPKEGSLKINDLIRGEVSDFVIMRSGQPVYNFCVTVDDATMRISHVIRAEEHLPNTLRQALIYKALG

EELDEMKARRYDGDPEVVAKKIADGEPYTVRFKVPPGARVVIDDAVRGTVADFILLRSGVPVYNFCVAVDDATMGITTVIRAEEHLTNTLRQGLILDALG

EELEKEREERYSGTQEEQEKFIAEGRKPSIRFRVPEGKVIAFNDIVKGEISDFVIVKKGTPTYNFAVAIDDYLMKMTHVLRGEDHISNTPKQIMIYQAFG

DELEAEREEKYSGTPEQIEQFEAEGRQPSIRFRVPENTTYTFNDLVRGKITDWVIVKKGIPTYNFAVAIDDHLMKISDVLRGEEHISNTPKQMMIFDAFG

EELEAEREARYGGTEEQRQQFEAEGRQPSIRFRVPQNQTYSFDDMVKGNISDWVIVKKGIPTYNFAVAIDDHYMQISDVIRGDDHISNTPKQIMIYEAFG

EELEAEREARYGGTEEQRQQYEAEGRKPSIRFRVPKDQTYTFNDMVKGEISDWVIVKKGVPTYNFAVAVDDHYMQISDVIRGDDHVSNTPKQLMIYEAFG

EELDAEREKRYSGTKEQQAEKEAQGFKPSIRFKVPANETITFNDMVKDDVSDFVIAKKGIPTYNFAVAVDDHLMEISHVLRGDDHISNTPKQILIYNAFG

EELEAEREAKYSGTEEQRRAYEAKGIKPVVRFRVPEGQVIKIQDAVRGEVSDFVIARKGVPMYNFAVVVDDHLMKISHVIRGEEHLSNTPRQVMLYEAFG

EELEALREGRYDNTPEQEAEFKAQGRSFVIRFKIDDEREIVWNDLVRGKMSDMVIARAGQPLYNFVVVIDDIDMQISHVIRGEDHIANTAKQILLYEAFG

AELEEMREARYDNTDLEKKAFEAEGRQAVIRFRIDDDQIITWNDMVRGKVTDMVISRAGQPLYNMAVVVDDMDMEITHVIRGEDHIANTAKQILLYEALG

EELEQMREARYDNTPDQEQALRAEGRQPVIRFRIDDDRQIVWQDQIRGQVVDMVIARAGQPLYNLAVVVDDIDMAITHVIRGEDHIANTAKQILLYEALG

EELEALRAERYDNTPEEQAAFEAAGRTPVIRFKIEDDRQIEWQDLVRGRVSDMVIARAGYPLYNLVVVVDDIAMGITDVIRGEDHIGNTPKQILLYEALG

EKLESDRKQKYLGHSKKITNHLEKNDPFTIRLKINNEAEYSWNDLVRGQITIVILKANGVATYNFAVVIDDYDMEITDVLRGAEHISNTAYQLAIYQALG

EKLEHERQLKYLGHSKHIQTNLDNQVPFTIRLKINQDAEFAWNDQVRGKITIVLLKANGIATYNFAVVIDDHDMEITDVLRGAEHISNTAYQLAINQALG

EQLEKNRKKKYNRSEDQISEKIKNNIPFSLRFKITDNTEIKWNDIVRGEMCPVILKSNGIPTYNFAVVIDDNDMLISHIIRGEEHLSNTPYQIAINEALD

EELEEQKKHRYQRSEEEKQKRDASG-AYSIRVICPKNTTYQWDDLVRGNIAWIIIKSDDYPTYNFAVVIDDIDMEISHILRGEEHITNTPKQMMIYDYLN

EEFRELRN-CRDRDNLELWEKMLN-ENVAVRLKTDIHKNPSIRDFPIFRVERTGDKYCVYPLMNFSVPVDDHLLGMTHVLRGKDHIVNTEKQAYIYKYFG

EEFRELKN-CRSLENLQRWREMFE-GSAVVRVKTDLHPNPAIRDWVSMRIVRTGTRYRVYPMMNFSVAVDDHLLGVTHVLRGKDHLANREKQEYLYRHLG

DEFRRLRD-CRSRENLELWEEMLDEGEAVVRVKTEVHPDPAVREWIAFRIVMTGSRYLVWPTMNFAVAVDDHLMNITHVLRGKDHESNTRRQKYVFEHLG

EKFRELRD-HRDEVQLERWKKMLNEGEAVVRIKTDLHPNPAVRDWPALRIIRTGNKYRVWPLYNFASAIDDHELGVTHIFRGQEHAENETRQRYIYEYFG

EKFRELRD-HRDEVQLERWRKMLNEGEAVVRIKTDLHPNPAVRDWPALRIVRAGNKYRVWPLYNFASAIDDHELGVTHIFRGQEHAENETRQRYIYEYFG

DEFRKLRD-HRDEVQLERWKKMLNEGEAVVRIKTDLHPNPAVRDWPALRIVRTGNKYRVWPLYNFASAIDDHELGVTHIFRGQEHSENETRQRYIYEYFG

SIFRKFRDSHRSSSNLELFEKMLGEGEAVVRLKTDLDPDPSQIDWVMLRIIRVGSKYWVWPTYNFASIIDDHELGITHVLRAKEHMSNTEKQRYISEYMG

REGKELLS-TRDLDNLELFEKMLEEGEAVVRMKTDPHPNPSLRDWVAMRIILVGSRYLVWPTYNFAVSVDDHMMEITHVLRGKEHQLNTEKQLAVYRCMG

EEWRRLRN-HREQVNLELWDKMLEEGEAVLRIKTDLHPDPSVRDWVAFRIILTGDKYIVWPTYNFAVSIDDHLMGVTHVLRAQEHSVNTIKQSYVFRHFG

EEFKKRKL-DRDNTNLELFDKMIDEGDAVAVVKTDLHPNPSVRDWIAFRIIRVDDKYRVYPMMSFSVAVDDHYLGLTHVLRGKDQLTNTDKQRYIFDYNG

EEFKRKKL-DRDNTNLYLFEKMLDAGAAVAVMKTDLHPNPSVRDWIAFRIIRTGDKYRVFPMMSFSVAVDDHYLGLTHVLRGKDQLTNTEKQRYVFEYNG

EDFKRLKD-HRDTENLMHWEKMLADQQAVLRIKTDIHKDPALRDWGAFRIREIGNKYVVWPLLDFAGAIEDHELGMTHIIRGKDLIDSEKRQGYIYKYFG

EDFKRLKD-HRDTENLMHWEKMLADQQAVLRIKTDIHKDPALRDWGAFRIREIGNKYIVWPLLDFAGAIEDHELGMTHIIRGKDLIDSEKRQTYIYKYFG

EEFKKFRD-HRNIDTLEVWERMLEEGEVVLRIKTDMHKDPAIRDWVAFRIILVGDKYVVYPTLDFESAIEDHLLGITHIIRGKDLIDSERRQRYIYEYFG

AEFSDLKN-HRDKTVADEFEAMVDSGEMVLRVKTDIHKNPALRDWVAFRMVDAASGYRCWPMLDFQSGVDDHRTGVTHIIRGIDLQDSAKRQRFLYEYFG

EQMRSERMDCRNNENLSLWKEMINGMQCCVRGKLDMDPNKSLRDPVYYRCNRIGSKYKVYPTYDFACPFVDALEGVTHALRSSEYHDRNAQYYRILQDMG

EQMQKERMDCRNHENLKLWKEMIAGLQCCVRGKFNMDPNKAMRDPVYYRCNRIGDKYKIYPTYDFACPFVDSLEGITHALRSSEYHDRNAQYFKVLEDMG

ETMQKERMDHRNQEALEMFKLMCSGKPWCLRAKIDMSDNGTLRDPVLYRQNRSGTTYKAYPTYDLACPIVDSIEGVTHALRTTEYDDRNAQFFWIQRALG

EDMRNQRGENRNNKNLELFNEMRKGQKNCIRAKINMSKNKCMRDPVMYRCIKHQFKYKCYPTYDFACPIIDSIEGVTHALRTNEYSDRIEQYNWFISTLN

EVMRDERGRCRSMESKRIFKEMARG--YCLRAKIDMSSNKAMRDPVIFRVNRTGDKYKVYPTYDFACPIVDSLEGITLSLRANEYRDRNQQYYWFIDNLR

EQMKAEREQHRKNKNLQMWEEMKKGHSCCLRAKIDMSNNGCMRDPTLYRCKRTGNKYNVYPTYDFACPIVDSIEGVTHALRTTEYHDRDEQFYWIIEALG

ETMRNEREQNRSNKNLQLWEEMKKGLTCCVRMKIDMSNNGAMRDPTIYRCKRTGLKYKVYPTYDFTCPIVDSVEGVTHALRTTEYHDRDDQYYFICDALG

EEIKEYREKWRDRESLKLFEDMRREGAATLRMKQDMNDNKNMSDLIAY-RIHAGDKWCIYPSYDYAHCMVDSLENITHSLCTLEFDIRRPSYYWLLVALG

AEIKKARGGHRDRESLLEFRNMRDPKEAILRMKQDLDGNPQMWDLIAY-RVRTGDKWKIYPTYDFTHCLVDSFENISHSLCTTEFILSRVSYEWLCNALE

EQLERYDGTCRDADPALIRKRLQRGDPYTLRFRVPAGTRVEIRDVIRGDIAWDAVRSSGLPVYNFCVAVDDALMGITTVIRAEEHLTNTLRQALILDALG

AVMREIESAYRNQSVEEMKEGLPEASGCCVRAKIDMSKNASLRDPVIYRIAGAPTRYRVYPSYDFACPIVDSLEGVTHALRTSEYQDREAQYIWMCQAAG

EEMARRPSPWRNRSVEEMRLGLYDEGAAVLRMKIDMHPNPVMRDPVAYRIKYAADRWCIYPSYDFTHCLVDSLEWITHSMCTLEFEIRRDSYYWLLEALD

ELMREERMEGINSKCEKMLKNAPEAQGFCMRGKIDMQANKTMRDPVFFRLNPTPHHRTAYPTYDLACPIVDSIEGVTHALRTTEYNDRDFQYQWVLETLS

EQMREERMEGINSRCEKMLKNAPEAQGYCMRGKIDMQANKTMRDPVFFRLNPTPHHRTAYPTYDLACPIVDSIEGVTHALRTTEYNDRDFQYQWVLDTLR

PEIEASRKDVPEAGKEKMRLGLYAEGAACLRMKMDLGSNPNMWDHVAYRIKFVPHPHIIYPTYDYTHCIVDALEHIDYSICTLEFETRRESYYWLLHELD

VPVYAHVSMINGDDGLSKRHGAVSVMQDDGYLPEALLNYLVRLGWSHGDQEIFTREEMIKFTLNAVSKSASAFNTDKLLWLNHHYINALPPEYVAQLADL

VPVYAHVSMINGDDGLSKRHGAVSVMQDDGYLPEALLNYLVRLGWSHGDQEIFTREEMIKFTLNAVSKSASAFNTDKLLWLNHHYINALPPEYVAQLADL

VPMYAHVSMINGDDGLSKRHGAVSVMQDDGYLPEALLNYLVRLGWSSGDQEIFTREEMIKFSLGAVSKSASAFNTDKLLWLNHHYINTLAPEYVAQLAEL

VPEYAHVSMILGDDGLSKRHGAVGVMQDDGYLPEALLNYLVRLGWSHGDQEIFSIEEMTQFTLDAVSKSASAFNTEKLQWLNHHYINSLPPEQVAELVEL

IPTYAHVSMINGDDGLSKRHGAVSVMQDDGYLPEALINYLVRLGWGHGDQEIFSREEMINFELDHVSKSASAFNTEKLQWLNQHYIRELPPEYVAALTEM

VPTFAHCAMILGDDGLSKRHGAVSVMQDMGYLPVALNNYLVRLGWSHGDQEIFSQEEMINFSLNAISKSASAFNTDKLLWLNNHYIKTSDPEYVAAITDL

VPTFAHCAMILGDDGLSKRHGAVSVMQDMGYLPAALNNYLVRLGWSHGDQEIFSQEEMINFSLNAVSKSASAFNTDKLQWLNNHYIKNSDPAYVAAITDL

IPTFAHCAMILGDDGLSKRHGAVSVMQDDGYLPEALLNYLVRLGWGHGDQEIFSRDEMINFSLNAISKSASAFNTDKLLWLNNHYIKTSEPEYVAALAEL

VPKFAHMPMILDEQGLSKRTGAADVMQDAGYLPHALINYLARLGWSHGDQELFTQQELLDFDVKDVNSKAARLDMAKLGWVNQHYLKTDDPASIAAAADA

VPNMTHIPLIHGADGLSKRHGALGVEADMGYLPESLCNYLLRLGWSHGDDEIISMNQAIEFNLASLGKSPSKLDFAKMNSINSHYLRMLDNDSLTYIKQS

VPSMTHIPLIHGADGLSKRHGALGIEADMGYLPESLCNYLLRLGWSHGDDEIISMTQAIDFNLDSLGKSPSKLDFAKMNSLNAHYLRMLDNDSLTYIKQS

VPQMSHIPLIHGADGLSKRHGALGVDAAIGYLPAALRNYLVRLGWSHGDDEIMSTEQMIEFDVKDINKGAARFDFQKLEAINGLYMRSSDDQALFQLLLG

VPQMSHISLIHGADGLSKRHGALGVDAAMGYLPAALRNYLVRLGWSHGDDEIMSTEQMIEFDVKDINKGAARFDFQKLEAINGLYMRSSDDQALFQLLLG

VPSMSHIPLIHGADGLSKRHGALGVEAAMGYLPEALLNYLARLGWSHGDDEIMSIKDMISFDIGDVNKGAARFDFAKLEAINGAHMRRMADAQLLQLLAG

LPSMSHIPLIHGPDGLSKRHGALGVDAAMGYLPAALRNYLVRLGWSHGDQEIFSTEEMIAFDLSSVGRAAARFDFAKLENLNGHYIRHADDQSLVQLLKA

LPVMAHIPLIHGPDGLSKRHGALGVDAAMGYLPAALRNYLVRLGWSHGDQEIFTTQEMIDFDLPAIGRSAARFDFAKLESLNGHYIRQSDDHSLVKLTQG

TPVFAHIPLIHGADGLSKRHGALGAEADMGFLPEALRNYLVRLGWAHGDDEVFTTEQAVEFSLESIGRSPSRFDMQKLTALNGSYMRETDDDRLTLLRAG

PPQFFHMPLLLNPDGLSKRKNPTSIFYDAGYKKEAFMNFLTLMGYSMEDEEIYSMQRLIEFDPKRIGRSGAVFDIRKLDWMNKHYLNHEGSPESLFLLKL

PPQFFHMPLLLNPDGLSKRKNPTSIFYDAGYKKEAFMNFLTLMGYSMEDEEIYSMQRLIEFDPKRIGRSGAVFDIRKLDWMNKHYLNHEGSPESLFLLKL

PPVFLHMPLLLNPDGLSKRKNPTSIFYDSGYVKEAFVNFLTLMGYSMEDEEVYSLERIIEFNPRRIGKSGAVFDIQKLDWMNKHYLNHEGSPECLFFLKL

PPIYCHLPMVMGNDGLSKRHGSTALRQEDGYLPEAIINYVTLLGWSYDKREFFSKNDLEQFSIEKINKSPAIFDYHKLDFFNSYYIREKKDEDLF-LKLL

PPLFCHLPMVMGADGLSKRHGATSCDENAGYLPEALLNYVAMLGCSYGGQDLFTREQLCAFSLSRLNKSPAVFDYKKLAWFNGQYIRAKSDEQLCMLMRL

IPKFAHLPTVLGEGTLSKRDPQSNLFADRGFIPEGLLNYLALLGWSIADHDLFGLDEMVAFDVADVNSSPARFDQKKADALNAEHIRMLDVGDFTAFAAL

IPEFGHFPSVLGEGTLSKREPQSNLFADRGFIPEGLLNYLALLGWAIADHDLFSLDEMVAFDVVDVNSNPARFDQKKADAVNAEHIRMLDSEDFAGFVAL

TPAFGHLPFVMGEGNLSKRDPQSSLFNDNGIIPEGMLNYLALLGWSLSDQDIFGVDELIAFDVADVLGNPARFDQKKLEAINADHIRLLEPKDFEKFAIL

TPVFGHLPFVMGEGNLSKRDPQSDLFQTNGIIPEGMLNYLGLLGWSLSDQDIFTVEEFVAFDIADVLGNPARFDQKKLEAINADHIRLLPAGEFEKFSFL

IPAFGHLPYVMGEGNLSKRDPQSSLNLERGFLPEGLLNYLSLLGWSLSDQDIFTIEEMVAFDVSDVQPNPARFDLKKCEAINGDHIRLLEVKDFTKWQAH

PPVFAHVSTILGPDGLSKRHGATSVEADMGYLPEALVNYLALLGWSHPGKELLTLEELISFSLDRLSPNPAIFDPQKLKWMNGYYLRNMPIEKLAYFKKI

MPHFAHVSLILAPDRLSKRHGATSVGQDMGYLPQAMVNYLALLGWGDGENEFFTLEQLVEFTIERVNKSGAIFDSTKLRWMNGQHLRSLPSEELNFIQDL

MPQFAHVSLILAPDRLSKRHGATSVGQEMGYLPQGMVNYLALLGWGDGENEFFTLEDLVEFSIERVNKSGAIFDSTKLRWMNGQHLRALPNEKLTFVNEL

MPLFAHVSLILAPDKLSKRHGATSVGQEMGYLPQAMVNYLALLGWGDGENEFFTIDDLVEFTIDRVNKSGAVFDATKLKWMNGQHLRSLPSDLLIFAKEL

RPRYAHCSLILGEDKLSKRHGATSCNQLDGFLPDAMINYLALLGWNDGDNEIFTREELIEFDIDRIVKSPSVFDMDKLKWVNSQHLKKMEVEDLLFVFAL

IPQFGHMTLIVNESRLSKRDEIQFIEQELGYLPEALFNFIGLLGWSP-EEELFTKEQFIEFDVNRLSKSPALFDMHKLKWVNNQYVKKLDLDQVVWVRKL

APRYGHMTLILNEERLSKRDELQFIEQNLGYLPEAMFNFISLLGWSP-EEEMFTQAQLIEFDPERLSTSAAIFDQHKLKWMNNEYIKAADLDRVIWAENL

PPRFGHMSLIVNEERLSKRDGLQFIEQDLGYLPEALFNFIALLGWSP-EEEIFSKEEFIKFDEKRLSKSPAFFDKQKLAWVNNQYMKQKDTETVFWGRKL

APRFGHMSLIVNEERLSKRDGLQFIEQDLGYLPEALFNFITLLGWSP-EEEIFSKEEFIKFDEKRLSKSPAMFDRQKLAWVNNQYMKTKDTETVFWGRKL

PPIFGHMTLIVNESRLSKRDGIQFIEQDLGYLPEALFNFIAMLGWSP-EEEIFSKEEFIKFDPKRLSKSPALFDNVKLTWVNNQYVKKLPLNDVVWVHKL

VPTFAHASLILNPNRMSKRDEIQFVEQELGYMPEAIVNFLALLGWSP-EEEIFSLEELAAFSLERVSKAPAVFDTDKLAWMNNQYIKNADLDDVVWAKAL

IPEFAHTPLILNMEGLSKRDGVTSISDQMGFTSEGLVNYMTLLGWSPPTQEIFTLEAAAKFTFERVNKAGAKFDWAKLDWLNSQYIHNTPVDQLTWLEQL

IPEFGHTPLILNKEGLSKRDGVTSISDELGFTPEALANYMCLLGWTPPTEEIFTLAQAGQFSFERVNKAGAKFDWDKLDWISSQYLHNLPVKQLTWLEQL

VPTFAHTPLILNQEGLSKRDGVTSIDDAMGFLPQAIANYMCLLGWTPPTQEIFTLAEAAEFSLERVNKAGAKFDWQKLDWINSQYLHALPAAELVWLVGL

PPNFAHTPLILNSTGLSKRDGVTSISDAMGYLAPALANYMTLLGWSPPVGELFTLDLAAKFSFERINKAGARFDWDKLNWLNRQYIQQLEPEEFLWLFDL

IPRFGHLSVIVDESGLSKRDETQFIEQQQGYLPEALLNFLALLGWHPQNQEFFNLKQLIEFSLSRVVSAPAFFDIKKLQWINANYIKQLTDNAYFKNREL

IPRFGHLSVIVDKSGLSKRDTIQFIEQQEGYLPEAVVNFLALLGWNSDNREFFTINQLIEFTVNRVVGAPAFFDIKKLQWINAHYIKELSDNAYFKRKEL

NIVFGHLSVIIDETGLSKRNMKQFIEDNMGFSPEAIVNFMYLLGLSSSNKEIFSLAEAVKFDIKKVSKSPTTFDFKKMEWISSEHFKMMSDSAFINENDL

-PLFGHLTIITNMEGLSKRDLKQFIHEEEGYNSQAIFNFLTLLGWTDEARELMDHDEIIKFLYTRLSKSPSKFDITKMQWFSKQYWKNTPNEELIYDNDL

MPEFIHYGILKIDIVLSTSSMGIKEGLYSGWDDVRLGTLRALRRRGIKIYEIMKRIGIKQADVKFSWENLYAINKELIDKDARRFFFVWNPKKLIFDGEV

PPEFIHYGRLKMDVALSTSGAGILRGEYSGWDDPRLGTLRAIARRGIRIRKLMVEIGVKIADSTMSWKKIYGLNRSILEEEARRYFFAADPVKLELRGEV

TPEYVHYGILKVGAVLSTSEIGIDSGEYTGWDDVRVATLRALRRRGIKIRETILEIGLTDVDATFSWEHLYARNRKMIDPESHRYFFVRDPVELRLHPEN

YPVTIHHGRLSIGVVLSKSKTGIEEGKYLGWDDPRLGTIRALRRRGILIKELIIEVGLKKSDATISWENLAAINRKLVDPIANRYFFVADPIPMEFTPEV

YPVTVHHGRLSIGVILSKSKTGIEEGKYLGWDDPRLGTIRALRRRGILIKELIIEVGLKKSDATVSWDNLAAINRKLVDPIANRYFFVADPVPMEFTPGI

YPVTVHHGRLSIGVILSKSKTGIEEGKYLGWDDPRLGTIRALRRRGILIRELILEVGLKKSDATVSWDNLAAINRKLVDPIANRYFFVADPIPMYFEPGI

FPEVLQFGRLRLGFMMSKSKIMLEKG--TNRDDPRLPTLAGLRRRGILIKDVIIDVGVKVTDATISFENIAAINRKKLDPVAKRIMFVKDAEEFSVNPGI

PPYFIHFGRLKLGFILSKSKILLEERPFMGYDDPRFGTIAGLRRRGVLIRQIILEVGVKPTDATISWANLAAANRKLLDERADRIMYVEDPVEMELCTGV

QPVTIHFGRLRIGATLSKSKLMR-----IKYDDLTLPTLAGLRNRGIVIWDLILSVGIKPSDSTVALANLFAFNRKHIEPIADRYMYVADPVKLVLGPGV

KPYYYHYGMIKFGIKLKTSLMGILSGQYEGWSDIRLGTVRAFAKRGYRFRRYWINSGLREIDAIFSIEIFDSINREIVDPRAYRFSFVKDPVPVRVKGSV

KPYYYHYGMIRFGTRLKTSLMGIQAGQYDGWSDVRLGTVRAMARRGYQFRRYWINSGLREIDAVFSWEIFNSLNREFVDPKAYRFSFTKDPVEIKIGDTV

YPKTTHWGRVKIEFGFSTSSLAIEAGEYSGWDDPRLPTIRAIRRRGIQLKKFMIEMGVGMTDVSISMESLYAENRKIVDPVANRYFFVWAPVELEVGNKV

YPKTTHWGRVKIEFGFSTSTLAIESGEYSGWDDPRLPTIRAIRRRGIRLKKFMIEMGVGMTDVSISMESLYAENRKIVDPVANRYFFVWNPVELEIENKV

YPITKHWGRVKIEFGLSTSSIDIERGKYEGWDDPRLPTLRAFRRRGFEIKSFFLSLGVGENDVSVSLKNLYAENRKIIDRKANRYFFIWGPVKIEGERTI

YPEVVHWGHVQLAYDMSTSTIRIAAGELEGWDDPRAPTMQSIRRRGIRVVDAMVELGTSSSDVELAMSAVYANNRDLVDDTAPRQFLVRDGFEARVGERV

RVEIYEFSRLNMYTLLSKRKLFVQNKKVEDWTDPRFPTVQGIVRRGLKLIQFILQQGASKNLNLMEWDKLWTINKKIIDPVCARHTAVLKDQRVIFTNRD

QVQLYEFSRLNLFTLLSKRKLFVQTGLVDGWDDPRFPTVQGIVRRGLKLIQFILEQGASKNLNLMEWDKLWSINKRIIDPVCPRHTAVVAERRVLFTKSE

RVRIQTFARMNFYTVMSKRKLFVDTGRVTGWEDPRFPTIRGVSRRGIDLKMFMCSQGASRRVVNLDWSKFWAENKKEIDKRAKRFMAIDKSDHVAIGKTE

KVYIYEFSRLAFKTVMSKRKLFVENNVVDSWVDPRFPTIKGILRRGLTLFQFILEQGPSKAGNLMQWDKLWSINKQIIDPIIPRYAAVDKNSSILYNNKE

RPKIHDFSRLNFNTVLSKRKLYVDNGFVSGWDDPRLATIAGIKRLGMNLREYILMQGVSQKTCTISWDKVWAINRKKIDPVSARYFCVQQRDAVEYSSQS

KPYIWEYSRLNLNTVLSKRKLFVNEGLVDGWDDPRLPTVRGVLRRGMTLKQFIAAQGSSRSVVNMEWDKIWAFNKKVIDPVAPRYVALLKK-EVIYSPKE

RPHIWEYARLNMNTVMSKRKLFVDEGHVEGWDDPRLPTVRGVMRRGLTLKQFIVAQGGSRSVVMMEWDKIWAFNKKVIDPVAPRYTALDSTSPLVKGKKE

QPYVWEYSRLNINTVMSKRKLLVTEKWVDGWDDPRLLTLAGLRRRGVSINSFICGIGITR--SLIRVDRLEYHIREELNKTASRAMVVLNPLKVVFSRIE

CPAQREYGRLNVGTLMSKRKILVKEGYVHGWNDPRLYTLVALRRRGVPILEFVSEVGVTTAVSNIEVARFENCVRKFLENSVPRLMFLPDPIKVT--KHD

YPQYAHVSLILGADRLSKRHTSIDQYAREGFLPEAMMNYLALLGWNDGTEREIYEELIKAFSLDRITKSAAVFDANKLRWMNGLHLRSMPPEKLCGVLIR

LPRVWTYSRLSFVYTLSKRKWLVDHGYVDGWDDPRMPTVRGILRRGMHVNALRASQGPSRNITFQQWDKIWTTNKRVIDPIAPRHTAIARHEHWAATLTG

MPFVFEFSRLNLSHTLSKRKQIIERGLVRGWDDPRMPTLIGMRRRGYTPVAINHSVGFSRAENNVHLRKLEACVRQYMDQHAPRRMVVLEPLPVLLKNFA

LRKVIIQGFARMYSVLSKRQWFVDNGHVESWRDPRFPTVQGVLRQVDALREFILSQGASRRITDMEWDKFWTLNKRVLDPIAPRYFAIAEESKVPLTLTN

LRKVIIQGFARMYSVLSKRQWFVDNGHVESWRDPRFPTVQGVLRQVEALREFILSQGASRRITDMEWDKFWTLNKRVLDPTAPRYFAVAKESSVPLTLTN

LFKPNVYEFARLYTVLSKRLKLVTSKTVRGWDDPRMGTLNGLRRTPEIIKQFCKEIGVTRVQSTIQIERLYSVARSILGESSKRVMAVLDPVEVVIENFG

LGLKEMAQSCRYFYEDFADADAAKKARQPLEVVRDKDWTAENVHHQSPALDVTVHAIGKTRIERINK

LGLKEMAQSCRYFYEDFADADARKKARQPLEVVRDKDWPAENVHHQSPALDVTVHAIGKTRIERINK

LGLKEMAQSCRYFYEDFSDADAAKKARQPLEVVRDKDWSAENVHHSRLRWMSPYMRLVKPALSVSTK

LGLKEMAESCRYFYEEFDDVDAAKKARQPLEAVKVKEWTTENVHNQSPGMDVTVHAIGQARLARIDK

LALKEMARSSRYFFEEFEDEAAAKKAAEALAKVKEKSWDLHSIHEQSPSMDVTLVGIGRDRLARIQR

VGLVELADQIGYFYQDFDDADAAKKAKQPLEVALAKEWTTENLHQQSPSVDAVMQLIGKERVARIKM

VGLVELAEQIRYFYEDFSEAGAAKKAKEPLEVALAKEWTTENLHQQSPSVDAVMALIGKERVARIKM

VGLVELAQQSRYFYEDFADADAAKKAKEPLMLALSKEWNTEALHHQSPSVDAVMNLIGQERIARIKM

LRLKEMAEKAVVWYQPLEDEAAVMKAEVPLGKARELAWSVESVSAVSPDISQTVYLAGREGLKRIDA

LILRDLAQLAYIYLVDSPYSQDAKEDKDLIKQVIENQFNKECVQNASPSVFEIAETLGKENLKRLKI

LLLLELTRLAQIYLVDSPYSQDSKEDKNLIKQIIENQFDKESVQNASPSIFEIAEILGKENLKRLKI

LKLVELADGAKFIFASRPLDEKAASGRAVLKPVYPVEWTAESLDATSPGVFDVLVVLGREELARIGD

LKLVELADGAKFIFASRPLDEKAASGRAVLKPVYPVEWTAESLDATSPGVFDVLVVLGREELARIGD

LKLVELVDGAAFLFATRPVDEKAALARKILRGAHEADWTAAAAEATSPGVFDVLAVLGREELARIAD

LKLIELIDSAYFIFADRPLDPKAQANRKLIGQLHSATWSGATTEATSPGIFEVLDVLGRQELGRLKD

LKLIELLDNAGFIFADRPLDPKAQATRQLIGRLRAAPWTAATTEATSPGIFDVLAVLGRDELSRLAD

LKLVELADLAAFYVRPRPIDAKAEKGRTILAALIDKPWTRDSLENVSPPIFEVMEILGPDELGRLRD

CQLADFVGLTSFFFTAIPSKEELLPQAAVMLYSLVKLWEKDFFYQQGLPLFDSMELLGKARRARLTY

CQLADFIRLTSFFFMAIPSKEDLLPQAAVMLYSLVKLWEKDFFYQQGLPLFDSMELLGKARRARLTH

CQLAEFINLTSFFFSGLLRVEELLPKAAILLYSYVKQWTKETCYLQGLPLFDSIEILGKPRRARLVY

IKLSDALNMTKFFYEDIKNLDEFLSEVCSILELIKPKRSSEENDKVSPPLFDSLKLIGKSKFERIK-

IKLTDAPELVRCFFQEPSEQGVFVPQVRAVLVRARGSASEPDVEVVSAPLVGTIRILGASRCARIEH

VQLGDAWELLKFFN--DDVIDPKAADGAAVLDAALADWTAPLIEAVSPPLFESLELLGRDRMQRLRA

VQLGDAWDLLKFLN--DDSIDSKAADAGPVLDVACADWTTASIEDVSPPLFESLELLGRARLQRLSA

VQLSEAWDLLKFLVTADEVFNEKAATAVEPLNAGIAEWTTPNIEAVSPPLFESMELLGKESLVRLKV

VQLAEGYDLLKFLVTADEVLDEKAAAAIEPLDAGINEWTTPNIEAVSPPLFESMELLGRESLTRLRA

AQLSEITDNVDFLFL--PVFDEASWGSDALLTTAREDWTSPEALKVGLPLFESLEVLGKEKLARIDA

TKLSEFPEESRFFFEDPAEIP----EVFSQLKEELQ-WTMEEITPEGPELVNIIPLLGKEILRRIER

LKITDSEKALSSLLSYPLTLA-GKPEVAKSLLAAYDAEGQPGWQKHGPDIGATTVLLYKAGFVTFDE

LKVTDSDKVLLNLLSYPLTLA-AKPEVAASLIAAYDEEGQGAWQKHGPEMGTSIVLIYKAGFVSMEE

LKITDADAALCKLLSYPLTLS-AKSEVASGLISAYDAEGHDGWKKHGPAMDSTVILVHKAGFVSLDE

AKTQDAATNAKTVLGYDLTFDGAKTGIAVKIIEMHEMDGSNKAIASGQDVTKQMSLLAMASVVAFES

YHGAEIVELTDLFFTDEIEYNQAKAQVPEVLSTFAAEFTPDNIKAHGPELPQSIELIGKETIQRLKN

YRGAEIVELTELFFQKEISYDEAKEQVPEVLQVFTDSFDKDAIKAHGPELPFAIELLGRDILNRLDK

YQAGEIVPLSEMFFKEMPALGEEQQQVPELMTHLFSPFEAAEIKKHGPELPNTIEVLGKEKLNRLKQ

YQAGEIVPLSEMFFHEMPELGKEQEQVPELMNHLYGSFEATEIKKHGPELPNTIEVLGKDKLSRLKN

YHGAEIVPLSEMFFADAETFDEETATVPTVISAFKKVLEAAEVKAHGPELPLAIEVLGREKLNRLDT

YQGAEIVELTELFFKTEIQYNDAQEQVPGVLSGFLQTWDAVSIKGHGPELPSAIKLIGKEITHRLRS

LSLTDAVDMSKLFFTETVDYTGMIENSIKVLEAFKGQLTETAAQDHGPDLIQSWLLLNQIGKPRLNQ

IRLTDAVEMSELFFFPTVELSEGSKGSKAVLEAIIAPLLVADVKQQGPDLIESWLLLHQKGILRFKK

IGLTDAATESQLLFGDRLELNEAKTDSVKSINSILEELTLDEAKGQGPDLLQSWLLLQQKGTTRLTQ

LQLREAIDQGAVFFIPSVELKEGQKGAKAVLEAALTALTVAMGQQHGPDLMAAWQILHQRGEPRLAA

FKGVQINELIRESFATKIENLAKSHFK-NIKLFLEQEWKAEQIKTHGPDLAHIIEIFDKESINLIKQ

FKGIEINQLIKETFAPKLQHLSKHRFK-ELQSALQQDWTKDNVKSHGPDLAGIMVLHGKTQLALLQE

FKAKQINDLIDETFFSPEAAVCKFPKQADTKELIKVNWNISEIATHGPELAKVIFILGKDKIKNAKS

FLNIYSLNQLKN-YLKIYANLNEKDLNDAEKNVVKSNFSVNQIQEHGPELAKAIYLFGSEIEKRMKK

YVGDELEENKMYRLMELFVVEKALAIARKNKAKIIHSVKVKVLMPKEGFAEKDFAKVEVDDIIQFER

YLGDDLGEG-PLRLIDAVIYSG--LEARELGASMIHALEAEVIMPVRGVIEADASELEVDDVVQLER

GVAEDLWEGDVVRLMNAVEIEELRGIAKEEGAQIVHAVRCEVVRPESGYAEINVEREQAGSTVQFER

YVLNLLKPGNFVRLKDLFEILEIRAIAKKNRWKMVH-RPCEVIIPRKGLLEKDAK-VQVNEIVQFER

YVLDLLKPGSFVRLKDLFEIVEIKAIARKNKWRMIH-RPCEVIIPRKGLLEKDAN-VKAGEIVQFER

YVLSLLKPGGFIRLKDLFEILEIKAVARKNKWRMIH-KECEVIIPRKGLLEKNAN-VKEGEIVQFER

LIA---EDNSILRLMELCKVDK-KLEAKKVNAKIVQ-EKVPVMVEINGYAEKIAADLEIDEIVQFYR

LLA---VEGRQLRLMGLSTVSQDP-YARRMKLPIVQEASVEVLEPHQGYAEDAIRGYGVDSRLQFVR

YIA---VAGKVVRLMELAEIVRAYGEAKKIGAPIIQ-VEITVIKPEVGLGEGWLERVEVGKYVQFFR

YIFAAISEGERIRLKDLCRKKG--NMTEKT--KIINSRDFSVLKPDSGLIEPKSS--GYRGIAQLER

YIADKIADGERFRLKDLCVRKG--DMKEKT--KIINSREFQVLKPDKGLIEPASK--GYRGISQLER

LVVEKLELGSVIRLKDFCEITSLQAALKKAKAKIVHGISVKVRGPLEGIGEKGIVG-ELDKIVQFER

LVIEKLNVGSVLRLKDLCEITSLRVDLKKAKGKIIHGIPVKVCGPIEGTGERGIET-ELDNIVQFER

YVFERLK-GQVVRLKDFCLLDEFMGGVKKGK-NIIHAIKGKVIG-AEGLVERNAVR-DVGKVVQFER

LVLPAAG--DRVWLKGYGRYDG-RFIVREEGVDVVQNVDVRLRTMVTGYAEPGFADRDADEIVQFVR

YAASAISKGEEVTLMDWGIIKETELGSVKTTKLKVTLVPLSLVEFTLALGDANMRNLLRGEVIQLER

EAASAISVGEEVTLMDWGIVKETALGSVKTTKLKLTLVNLTLTEFTLALGDSNMRNLKCGDVIQLER

KATEGMVVGESIVLTRWGVIEL-GLGDVKAAKRKISNIPVVLSEFTEVIGDAGLKTLKEHDIIQLER

LEAQTLLENEEITLIKLGIIKNKQIGDFKTTKKKIHLITCTLYEYTLVYAEPSISSLKVSDKFQFER

QEGRVLQDNEEFTLMNWGIVKSTKMGDFKLTKNKMSSVTVELAEYEYWYAESAIINVREGEVIQFER

GAAETFSEGEMVTFIIGATLQKSYLKTKTTR-KPLRPIPVICVTYELMLGDPCLKDLKKGDIIQLQR

QVAAALKEGEIVTFVNWGKIGKTKINTDYKKTTKVTTIPVVTADYTKMVGEPAIKNVKKGDIIQIQR

KTYYGLAPGKSA-LLRYAIKCTDIISKTTKPKGVLH-LKVEVRLFKGAYAVPSLATAVLGDKFQFER

RSFFRLTLGQPVGLFRASVVAK-PISSSKKPKTFIQVLIAETRLFKNSIIEPGIYDLIKSARFQAMR

FWLDANVIQRPAEEIDVDVPTRAAAGVAQSAETIESGDSDELLTPQGGFLDIATAVLERYRKGEIPF

LESLSLTIGEIVTLMDLGNARVEEVDRPARRLATYAVPNEVSKRITPVWADINTRLLSVGSVIQFER

QALSIYLERTDFRLQDAKDYYGLAPGKAALLGFAIRVLAALTAQHAPATSDDQVQLLHAEILTQLPQ

VSSEVIVEGEEVTLMRHGNIIVKKVPKLEEGDDFQDFLTETTRAEMHALGDHELRNMKEGQVVQLER

VSSEVIVEGEEVTLMRHGNIIVKKIPKLEEGDNFQDFLTETTRAEMHAVGDHELRNMKEGQVVQLER

EAPDKSAPNKQVRLKYAFPFTCTKLPSDVKDWESFVDSKNSERVYASALVDPESYAKNLGEIVQFER

Glutamyl-tRNA reductase amino acid sequence alignment
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Vibrch     MSLLAIGINHNTASVELREKVAFGPEKLSLALNQLSTSSHVKGGVILSTCNRTEIYCDVRS--ASKNKVIEWLSQFHQVSLDELKPSLYVHEEQAAIRHL

Vibpar     MSLLAIGINHNTASVDLREKVAFGPDKLGPALEQLREHEAVNGSVIVSTCNRTELYCDVKQ--GARNKLIDWLAQFHQVSREDLMPSLYVHEEQAAIKHL

Shewan     MSLVAIGINHKTATVDLREKVAFSPDKIHDAMKSLASRTRSGEAVIVSTCNRTELYCNN----GDETDIIEWLEEYHGLEHQDVAPCLYNYHGQEAVRHL

Azotob     MAFIALGINHKTASVDVRERVAFTPAQLVEALRQLCLHTDSREAAILSTCNRSELYLEQDS--PGVEVVLQWLADYHRLSLDELRACAYVHQDESAVRHM

Coxiel     MPLLVCGINHQSAPLTVREKLVFTPERTPLALQSLLAEKAVNEALLLSTCNRTEIYTTVD----EAATILRWLSKQPQLSGIDLRSFCYARRDIEMVRHV

Magnet     HRLVVIGANHRSASLSLRDALFVDDAGATTFLEGLKRAG-LAEAMVLATCDRVEIWAEDRDPVHAAKLVGEALAAKAGLEPSVLAPHLYTLSGGEAVRHG

Rhodos     DGYVMVGVNHQTTPMALRDRLVLDDPALAALLVRLRARG-VTEALALSTCDRVEIFGHGGDPRALRALLLAELCAVGPIEPAALAGQMVDLRGLAVVAHM

Bacilm     MHIIAVGLNFRTAPVEIREKLSFNEQELASAMKTLSGQKSILENIIVSTCNRTEIYAVVDQLHTGRYYVKAFLAEWFGIDKEEFSPYLTIYENDGAIEHL

Bacils     MHILVVGVDYKSAPIEIREKVSFQPNELAEAMVQLKEEKSILENIIVSTCNRTEIYAVVDQLHTGRYYIKKFLADWFQLSKEELSPFLTFYESDAAVEHL

Bacila     MHILVVSVNYRTAPVEFREKLTFQAAELERAMTTLQNQKSVLENVIVSTCNRTEIYAVVDQLHTGRYYIKKFLADWFQLEIEEVAPYLTIFEQDGAIDHL

Bacilh     MHILMIGLNYKTAPVEIREKFSFQDSELPQALHQLRQMKSILECTIVSTCNRTELYVVADQLHTGRHFTKTFLADWFKLPKDEFTPFLTIRENDHAIEHL

Peniba     MHIVVVGLNYRTAPVEVRERFSFAEKDMPQALQELLRTKSVLEGVIIATCNRTEIYVVVDRLHMCGYFIRSFMERWFGVPREEFTRHLYMYEDEQAVRHL

Lister     MFILTMGLNHHTAPIDIREKLVFKETEEEMALVTLQQEKSILENVIISTCNRTEIVAVVDQIHTGRYYLKRFMANWFQMDMEKIEPYLFFHEETEAVNHL

Heliob     MFIFVVGLNHKSAPVEVREKLSFTEAQLSEALHKLQGMAGIEGCCILSTCNRTEIYGASTDMEKGMTAVKRFVLEWGQLQPQDFSKYFYVHTLYDAIRHL

Glycin     SSVMVIGLSVHSTPVEMREKLAIPEAEWPRAIAELCSLNHIEEAAVLSTCNRMEIYVVALSKHRGVKEVTEWMSKTSGIPVADLCQHQFLLYNKDATQHL

Cucumi     SSIVVIGLSIHTTPVEMREKLAIPEAEWPRAIGELCGLNHIEEAAVLSTCNRMEIYVVALSQHRGVKEVTEWMSKTSGIPVSEICQHRFLLYNNDATQHI

Arab1      SSIVVIGLSIHTAPVEMREKLAIPEAEWPRAIAELCGLNHIEEAAVLSTCNRMEIYVLALSQHRGVKEVTEWMSKTSGIPVSEICQHRFLLYNKDATQHI

Arab2      SSIVVIGLSIHTAPVEMREKLAIPEAEWPRAIAELCGLNHIEEAAVLSTCNRMEIYVLALSQHRGVKEVTEWMSKTSGIPVSEICQHRFLLYNKDVTQHI

Cucu2      ISIVVIGLNVHTAPVELREKLAIPEAQWPPGIGELCALNHIEEAAVLSTCNRIEIYVVALSQHRGVKEVTEWMSKRSGIPISELCKHRVLLYNTDATQHL

Horde      SSIAVIGLSVHTAPVEMREKLAVAEELWPRAISELTSLNHIEEAAVLSTCNRMEIYVVALSWNRGIREVVDWMSKKSGIPASELREHLFMLRDSDATRHL

Oryza1     SSIAVIGLSVHTAPVEMREKLAVAEELWPRAISELTSLNHIEEAAVLSTCNRMEIYVVALSWNRGIREVVDWMSKKSGIPASELREHLFMLRDSDATRHL

Arab3      SSIVVIGLSFHTSPLEMRERLAIPEAEWPLAITQLCALNHIEEAAVLSTCNRIEIYVSALSRYRGVKEVTEWMSKRSGIPVSDICQHRFLLYNKDATQHL

Chlamy     SSIIAIGLTIHNAPVELREKLAVPEAEWPRAIEELCQFPHIEEAAVLSTCNRMELYVVGLSWHRGVREVEEWLSRTSGVPLDELRPYLFLLRDRDATHHL

Nostoc     MNIAVVGLSHKTAPVEIREKLSIPEPQTESAIAQLTSYPHIDEVAILSTCNRLEIYIVAGETDHGIREVTQFLSEHSKLPVHSLRQHLFVLLHEDAVMHI

Nosto2     MNIAVVGLSHKTAPVEIREKLSIPEPQTESAIGQLTSYPHIDEVAILGTCNRLEIYIVAGETDHGIREVTQFLSEHSKLPVHSLRQHLFVLLHEDAVMHI

Npunct     MNIAVVGLSHKTAPVEVREKLSIPEPQIESAIAQLASYPHIDEVAILSTCNRLEIYIVTSEADQGIREITQFLAEYSKLPVLSLRQHLFMLLHDDAVMHV

Tricho     MNIAVIGLSHKTAPVEVREKLSLPETEIQNAISELCSGTYTQEVGILSTCNRLEIYVVTNEMQPGIREVTQFLSESSKIPLNQLRPHLFMLLHEDSIMHL

Synech     MNIAVVGLSHKTAPVEIREKLSIQEAKLEEALTHLRSYPHIEEVTVISTCNRLEIYAVVTDTEKGVVEITQFLSETGNIPLATLRRYLFTLLHEDAVRHL

Syneh2     MNIAVVGLSHKTAPVEIREKLSIQEAKLEEALTHLRSYPHIEEVTVISTCNRLEIYAVVTDTEKGVVEITQFLSETGNIPLATLRRYLFTLLHEDAVRHL

Thmoel     MNIAVIGLSHKTAPVDVREKLSVPEDVRERALQHLCGYAHIQEATILSTCNRLEIYIVTSDTEVGVREVHQFLSEWSHIPLPQLRPYLFILLHQDAVMHL

Cyanop     MNIIVVGLSHKTAPVDFREKLSIPKVRIGEAIRELCNYPHIEEVAILSTCNRLEIYLLTSDTYQGIREATQFLADSSDLSLPELRQHLFILLHQDAVMHL

Prochl     MNIAVVGLSHRTAPVEVREKLSISDEHIEKSFCSLNATEQVLEVSILSTCNRLEIYALVKNQELGVSAIKEFLIDHSGLSKEDLFPHLFTFNQAEAVNHL

Thaps      LQVHVIGLSIHHAQVEVREKLAIPEAEWNEQSNIICSTGQVEEAAILSTCNRFEIYFAASDAHEANARVMEYLAERSGLPVSVLRRNIFMLEGDDAVWHL

Cmerol     DRIVVIGLSHHTASVDLRERLAVPESEWKEAAAVVEACPSVNEVALLSTCNRFEVYFACADTKRGILEVTKFLSQRSGIEIPELRSHLFMLVEEDAIWHL

MRVACGLDSLVLGEPQILGQVKQAYAEARENHAVNPATEKLFQKAFSVAKRVRTETEIGGSAVSVAYAACTLAKHIFESVLLVGAGETIELVAKHLAGHH

MRVSCGLDSLVLGEPQILGQVKQAFSDSRDHQAVDSSIDKLFQKTFSVAKRVRTETDIGGNAVSVAYAACTLAKHIFESVLLVGAGETIELVAKHLASNG

MRVASGLDSLILGEPQILGQVKQAFVKAKEAGTVALTIDRLFQNTFSVAKKVRTETEIGAAAVSVAFAAVSMAKHIFSSVLLIGAGETIELVAKHLKDNG

MRVASGLDSLVLGEPQILGQMKTAYAVAREAGTVGPLLGRLFQATFSTAKAVRTDTAIGESPVSVAFAAVSLAKQIFSDALLIGAGETITLVARHLHEQG

MRVGSGLDSMVLGEPQILGQMKQAYLLARRIGAVGSELGRLFPAVFAATKRIRSETAIGANPVSIAYAVVQLAKRIFSHILLIGAGETIELVFSHLYNQG

FSVTASLDSLVIGEPHVTGQVKAAHRLARDAGCCGGELDHFLQAAFAVAKRVRSETSIGEGPVSIAAAAVQTARDVHGDALLVGTGEMGELVAESLLAAG

FRITSALESQVLGEPHILGQVKAAHRIARDAGTVGSATEALMQAAYAIAKRVRSETRISEGPVSLAAVAAQIARDLHGDLLLLGTQEMGELIAEQLQMAG

YRVACGLDSMVIGETQILGQVRSSFLLAQEEETIGTVFNQLFKQAVTLAKKAHHETEIGANAVSVSYAAVELAKKIFGDVLILGAGKMGQLAVQNLYGSG

FRVACGLDSMVIGETQILGQVRDSFKTAQQEKTIGTIFNELFKQAVTVGKRTHAETDIGSNAVSVSYAAVELAKKIFGNILILGAGKMGELAAENLHGQG

FRVTCGLDSMVVGETQILGQIKDSFLEAQQVKATGTIFNELFKQVITLAKRAHSETTIGESAMSVSYAAVELGKKIFGEVLILGAGKMGELALQNLYGSG

FRVVTGLDSMILGETQILGQVRNSFFIAQEEQVTGSIFNHLFKQAITLAKRAHSETDIGQNAVSVSYAAVELGKKIFDDVLILGAGKMGELTAKHLHSNG

FRVACGLDSMVLGETQILGQVKSAFLLSQRQKGTGTWFNMLFKQAVTLGKRAHSETAIGQSAVSISYAAVELGKRIFGSVLILGAGKMSELTAKHLSGGG

YKVTAGLDSLVLGETQILGQVKHAFEIAKQTETTGTLLNKLFREVVTFAKKVHHHTKINENAVSVSYAAVEVAKKLYGSIVLVGAGEMSELALQNLAGSG

FRVASGLDSMVLGETQILGQVRTAYQRSCNEDCSNGIVNTWFQQAITVGKRVRTETGIDQHPVSISYTAVELAEQVLGGAMVLGAGKMSVLTLKHLVAEG

FEVSAGLDSLVLGEGQILAQVKQVVKVGQGVNGFGRNISGLFKHAITVGKRVRTETNIAAGAVSVSSAAVELALMKLPEMLVIGAGKMGKLVIKHLVAKG

FEVSAGLDSLVLGEGQILAQVKQVVKVGQGVAGFGRNISGLFKHAITVGKRVRTETNIAAGAVSVSSAAVELALMKLPEMLVIGAGKMGKLVIKHLVAKG

FEVSAGLDSLVLGEGQILAQVKQVVKVGQGVNGFGRNISGLFKHAITVGKRVRTETNIASGAVSVSSAAVELALMKLPQMCVIGAGKMGKLVIKHLMAKG

FEVSAGLDSLVLGEGQILAQVKQVVKVGQGVNGFGRNISGLFKHAITVGKRVRTETNIAAGAVSVSSAAVELALMKLPEMLVVGAGKMGKLVIKHLVAKG

FEVSAGLDSLVLGEGQILAQVKHVVKTGQGVAGFDRKISGLFKHAITVGKRVRTETNISSGSFSVSSAAVELAQKKLPEVMVVGAGKMGKLVIKHLVAKG

FEVSAGLDSLVLGEGQILAQVKQVVRNGQNSGGLGKNIDRMFKDAITAGKRVRCETNISAGAVSVSSAAVELAMMKLPKMLLIGAGKMGKLVVKHLIAKG

FEVSAGLDSLVLGEGQILAQVKQVVRSGQNSGGLGKNIDRMFKDAITAGKRVRCETNISSGAVSVSSAAVELALMKLPKMLLIGAGKMGKLVVKHLIAKG

FQVSAGLESLVIGENQIQSQVRKAEQVVKQ-EGFGRIISTLFEKANKAGKRVRAQTNIASGAVSVSSAAVELALTKLPGMLVIGAGEMGKRIIEHLVAKG

MRVSGGLDSLVMGEGQILAQVRQVYKVGQNCPGFGRHLNGLFKQAITAGKRVRAETSISTGSVSVSSAAVELAQLKLPTVCIIGAGKMSTLLVKHLQSKG

MRVAAGLDSLVLGEGQILAQVKNTHKLGQQYNGIKTILNRLFKQALTAGKRVRTETSIGTGAVSISSAAVELAQIKAENVTILGAGKMSRLLVQHLVSKG

MRVAAGLDSLVLGEGQILAQVKNTHKLGQQYNGIKTILNRLFKQALTAGKRVRTETSIGTGAVSISSAAVELAEIKAENVTILGAGKMSRLLVQHLVSKG

MRVAGGLDSLVLGEGQILAQVKTTHKLGQQYNGIKTILNRLFKQALTAGKRVRTETSIGTGAVSISSAAVELAQIKVANVVILGAGKMSRLLVQHLISKG

MRVASGLDSLVLGEGQILAQVKQTHKLGQKYKGIGRILNRLFKQAVTAGKRVRTETSIGTGAVSVSSAAVELAQMKLEDVAIVGAGKMSKLLVQHLLAKG

MRVAAGLESLVLGEGQILAQVRTTHKLGQKYKGVGRLLDRLFKQAITAGRRVRTETDIGTGAVSISSAAVELVHRQVD-TVIIGAGKMACLLVKHLLAKG

MRVAAGLESLVLGEGQILAQVRTTHKLGQKYKGVGRLLDRLFKQAITAGRRVRTETDIGTGAVSISSAAVELVHRQVD-TVIIGAGKMACLLVKHLLAKG

MRVASGLDSLVIGEGQILSQVKRCHQLGQQYKSIGPILNRVFTGAIAAGKRVRTETSIGTGAVSISSAAVELADLRLQNIAVVGAGKMSRLVVQHLIARG

MRVTAGLDSLIIGEGQILSQVKQCYQLGQQYQGIGPVLNNIFKQAISAGKRVRTETQISTGAVSISSAAVELAQIKKQDITILGAGKMSRLLVQHLLSKR

MRVSGGLDSLVLGEGQILSQVKKMVRLGQDYKSIGPILNRLLTQAVSTGKKVRSDTNLGTGAVSISSAAVELAQLKLGQVAVIGAGRMSRLLIQHLQSKG

MRVAGGLDSLVVGEGQILSQVRQCHLHSIEEDGCGKVLSRLLNNAVAAGKRVRSETNISKGSVSISSAAVELSEHMCMQLAVVGAGTMTRLLVTHLASRG

LRVSAGLDSLVVGEGQILAQVKRCYERATEPGGMAKLLTRLLNAAVSAGKRVRTETGISKGAVSISSAAVELMVARYADVCIVGAGAMSRLLVTHLLSRG

CKRMIVANRTRERALSLAQQFG---ADVIALNEIPDYLAQADIVISSTASPLPIIGKGMVESALKARRPMLLVDIAVPRDIEPQVGKLNDAYLYSVDDLQ

CTKMIVANRTKERAQGLAEQFG---AEVISLNEIPDYLARADIVISSTASPLPIIGKGMVETALKQRRPILLVDIAVPRDVEAQVGELNDAYLYSVDDLQ

VASMVVANRTLERAQSMCEEFN---ATAITLAQIPDFLPKADIVISSTASPLPILGKGMVEKALKQRRPMLLVDIAVPRDIEPEVADLDDAFLYTVDDLH

VKRIVVANRTLERGRSLAEQVG---GQAILLADIGQELVNSDIVISSTASQLPILGKGAVERALKQRKPIFMVDIAVPRDIEPEVGDLDDVYLYSVDDLH

ARHFFIANRTLTRAKQIAEPYH---AQAIRLSDIPTYLPKVDIVISATMSQLPLVGKGAVESALRQRKPLFMADLALPRDIEPETAQLEDVYLYNIDDLQ

LKDISVTAPRAARAEAVAKSLE---GHVLAFEDLRDGLASFDVVLTCVGARTVSVTSEMVTNALRKRRPVFLVDAGIPGDIEPAVNRVDGAFLYDLADLE

VGRLVVCAPRRPRAEAVAARLG---ASVGDHGALLDLLPNADIVVVGVGGGLLALGEEAMRRTLKRRRPVFIVDAGVPGNVEPSVQRLEAAFLYDLADLE

AKKVTVVNRTFEKAQELANRFS---GEAKPFADLQHALSEADILISSTGANDYVVTKQMMSEAERTRKPLFMVDIAVPRDLDPELDELETVFLYDIDDLN

IGKVTVINRTYLKAKELADRFS---GEARSLNQLESALAEADILISSTGASEFVVSKEMMENANKLRKPLFMVDIAVPRDLDPALNDLEGVFLYDIDDLE

ARKVTVMNRTLSKAEIMAEKYM---GHAKPLSELQCALLEADILISSTGASDYVITKEMMTKVEKMRSPLFMVDIAVPRDIDPAIDELEGSFLYDIDDLQ

AEQVTVINRTREKAAELAKRFL---GVDRPYNELTEAIVEADILISSTGATGYVVTSDMVSHALKKRKPLFMVDIAVPRDLDPALASHDDVYLYDIDDLQ

ADEVIVANRTYARAQELAAKFD---GTPCTMQEAMERLADVDILISSTGAEGIRDHVGQVERSMKRRPPLFMIDIAVPRDIEPEIGVLENVFLYDIDDLE

IADITIINRTKSNAELLANQFQ---AKVGAYENMNEHLMLADIVLVSTSATEPIIKQAAMQDLMEQKASMLVIDIGLPRNVEHDCSYIPNFHLYDIDDLA

VDKIIIANRSVEKAEELAKSCG---GEAISFADVNHRLEEADILISCTAATHYVIRKSMVEQVMDRRGPVFFFDIAVPRDIDPEVAQVPGTHLYDIDAMQ

CTKMVVVNRSEERVAAIREEIKDVEIIYKPLSEMLTCIGEADVVFTSTASENPLFLKDDVKELPPATDRRLFVDISVPRNVGSCLSDLESVRVYNVDDLK

CTKMVVVNRSEERVTAIREEMKDVEIIYKPLTEMLSCTAEADVIFTSTASESLLFTKEQVKDLPPVGHLRLFIDISVPRNVGACINNLEDVRVYNVDDLK

CTKVVVVNRSEERVSAIREEMPGIEIIYRPLDEMLACASEADVVFTSTASETPLFLKEHVENLPQASPLRHFVDISVPRNVGSCVGEVETARVYNVDDLK

CTKMVVVNRSEEKVAAVRNEMPGVEIIYKPLDEMLSCAAEADVVFTSTASETPLFLKEQVETLPPVR-ARLFVDISVPRNVGSCVAEIDGTRVFNVDDLK

CRKMVVVNRTQDSVDAV-EELKDVEIIYKPLSKILACASEADVIFTCTASKTPLFTKEHVAMLPPAGTRRLFVDISVPRNVEQRVSDLETVSVFNVDDLK

CKKVVVVNRSVERVDAIREEMKDIEIVYRPLTEMYEAAADADVVFTSTASESLLFTKEHAEVLPPISLVRLFVDISVPRNVGACLSEVEHARVYNVDDLK

CKKVVVVNRSVERVDAIREEMKDIEIVYRPLTEMYEAAAEADVVFTSTASETPLFTKEHAEALPAISDVRLFVDISVPRNVSACVSEVGHARVYNVDDLK

CTKMVVMNRSEDKVAAIRKEMQGVEIIYKPLDEILACAAEANVIFTSTSSETPLFLKEHVEILPPCPAARLFVDISVPRNVGSCVAELDSARVYNVDDLK

CKEVTVLNRSLPRAQALAEEFPEVKFNIHLMPDLLQCVEASDVIFAASGSEEILIHKEHVEAMSKPSDKRRFVDISVPRNIAPAINELEHGIVYNVDDLK

ATQISIVNRSRERAQELAKQFSEHPIRTHLLPEMMTVIAESHLVFTSTSATEPILDRAKLEMVLAPNQPLMLFDISVPRNVHTDVNELVNVQAFNVDDLK

ATQISIVNRSRERAQELAKQFSEHPIRTHLLPEMMTVIAESHLVFTSTSATEPILDRAKLEMVLAPNQPLMLFDVSVPRNVHTDVNELVNVQAFNVDDLK

AVEISIVNRSRDRAQELAKLFPQQPIKIHPLSEMMSVIADSDLVFTSTSATEPILDRVKLEMVLEVQRSLMLFDISVPRNVHADVNELENVQAFNVDDLK

ANKISIINRSVGRAQDLANSFKDANIKVYSMLEMVQVIGESDLVFTSTAATELILDKAKLETILDPLKPLMLVDISVPRNIGNDVSELPNVRCFNVDDLK

ATDITIVNRSQRRSQDLANQFPQAQLTLCPLTDMFTAIAAGDIVFTSTGATEPILNCENLTGCVINRKSLMLVDISVPRNVAADVHAMEQVRAFNVDDLK

ATDITIVNRSQRRSQDLANQFPQAQLTLCPLTDMFTAIAAGDIVFTSTGATEPILNCENLTGCVINRKSLMLVDISVPRNVAADVHAMEQVRAFNVDDLK

VKEIRIINRSLERAQELAQQFPEVRFELFTMTDLLPIVAAMDLVFTSTAATEPLLDRDNLGAVLVGDRSLAIIDISVPRNVHANVTELGTVQLFNVDDLQ

VKDINIVNRSVERAKLLVDQFKEANINIYNLSELKTILQNSDIVFTGTSSQEPIITPELINDCDNLPSELMLFDIAVPRNVDPNVSQFDNIKVFNVDDLK

CSKLTLLNRTLNRAESLAKDFPDLDVKCGLLDDLDKCIEFSTLIFTSTASNTPIINSELLSGFKRNNNLLRLIDIGVPRNIASDVSGLPGFEAYDVDDLQ

LERIAIVNRSMQRPQELQEQFPDVDIEIALVDQLWDVVGKSDIVYTATSSTDYVIDENLLEQNGQTGGPLMLVDIAVPRNVGPGSGKIDGVVPYNVDDLK

VTRITIVNRSLQRARDLLKQFPDVDIVIRPMSELFDAVIEADVVFTSTSSREPLLTADNLEEHFSRAESRIFIDISVPRNIAEDVNRIDGVHAYNVDDLK

SIVDSNIEQRKVEAIQAEAIVSEESATFMSWMRSLQAVDSIRDYRKQANEAREELLNKSLQALAAGGDPEKLLIELSNKLTNKLIHTPTRALQTAAKLAV

SIIDSNIEQRKVEAIQAEAIVSEESASFMTWLRSLQAVDSIRDYRKSANEIREELLSKSLQSLAAGADPEKVLRELSNKLTNKLIHAPTRALQSAAKLTI

SIIEQNKASRKEAAEQAELITEEQSHLFMEWVRSLESVDSIREYRSQSMAIKDELVERALNKLAQGGDTEQVLVELANRLTNRLIHAPTQALTVANTLGQ

EVIEENRRSRQDAARAAEELVAAGADDFMLRLRELAAVDVLRAYRQQAERLRDEELIKAQRLLANGGDPLEVVASLARALTNKLLHAPSVQLKKLDALAV

TLIAQNRQTREAAAKQAEAMVEMQAIHYMRQLQVHKAGDTIRRFRERVEMLRDQELEKALAHFQRTNDPKAVIAHFAHNLTNKILHQPTTKLRQAQLLLS

KVALEGRATREAAARAARDIVEAEAQGFLRGRAARAAVPAIVALRARFDETRELVLAEAGHDAAEAT----------RLLINRLLHAPSEAMKDKWRAMT

AVAEEGRAARDQASREAHALVADAVAAFERHRAERAAVPAIAALRAHFEGERLRALAEAPDDAEKAT----------RLLVGRLLHGPSEALRDLKEFML

GIVESNLQERQKAADEIEIMLEAEIVAFKSWLGTLGVVPVISALRQKALTIQAETMKSIDRKLPDLERERKVLNKHTKSIINQLLRDPIPHAKELEKHAL

GIVEANMKERRETAEKVELLIEETIVEFKQWMNTLGVVPVISALREKALAIQSETMDSIERKLPHLTREKKLLNKHTKSIINQMLRDPILKVKELDADSL

GVVEANRAERLKEAEKIQFMIEEEIVLFKTWLSTLGVVPLISALRDKALAIQSETMESLERKIPNLDRERKVISKHTKSIINQLLKDPILVAKEIEEGAL

NIVQTNLEERRTEAEKIELLIEEELVEFKQWLNTLGVVPIITALRTKALTVQGETMESIERKLPNLEREKKVLRKHTKSIVNQLLRDPITRIKELAPERL

GIVENNLEMRRAEAVKIDKMIEEEMQVFANWLQTLGVKPVIRALQEKAAHIHESTLDSMFNKLPELERQRKVIRRLTKSILNQMMHDPINRIKEMGKQGM

GVVSANSLERQRIVLELENTIEVEVRNFFEWEKQLGVVPVIRALREKALDMQEVAMTSLENKLPGLEREYIQIGKHMKSIINQMLKQPISELKEMEEDAH

HVIDRNLAERRKCAAEAEIIIEHEINQFMRWLNSLFVIPTIVGLKNKGNQIKEKELDRALCKLKHLEKEKKLVGSLASSIVNQLLHDPITQLRHYSPEGI

EVVAANKEDRLRKAMEAQAIIGEESKQFEAWRDSLETVPTIKKLRAYAERIRLAELEKCLGKMGDDKKTQRAVDDLSRGIVNKLLHGPMQHLRCDLSETA

EVVAANKEDRLRKAMEAQSIITEESKQFEAWRDSLETVPTIKKLRAYAERIRTAELEKCLSKMGDDKKTRRAVDDLSRGIVNKLLHGPMQHLRCDLSETA

EVVAANKEDRMRKAMEAQTIITEESTQFEAWRDSLETVPTIKKLRAYAERIRVAELEKCMSKMGDDKKTTRAVDDLSRGIVNRFLHGPMQHLRCDLSETA

EVVAANKEDRVRKAMEAQAIITDESKHFEAWRDSLETVPTIKKLRGYTERIIAAEIEKSLPKMGIDKKMRKTVDDLIRGIVNKLLHGPMQHLRCDLSETA

EVVAANKEDRLKKVQEAQSIIGEEINKFEAWRDSLETVPTIKKFRAYVERIRAAELDKCLSKMGEDKKKKVAINDLSLGIANKLLHGPIQHLRCDLDEIA

EVVEANKEDRVRKAMEAQTIITQELKRFEAWRDSLETVPTIKKLRSYADRIRASELEKCLQKIGEDKKMRRSIEELSTGIVNKLLHGPLQHLRCDLDETA

EVVEANKEDRLRKAMEAQTIITQELKRFEAWRDSLETVPTIKKLRSYADRIRASELEKCLQKIGEDKKMRRSIEELSTGIVNKLLHGPLQHLRCDLDETA

EVVAANKEDRARKSMEALPIIREETIEFEGWRDSLQTFPTIRKLRSKTERIRAECVEKLISKHGNGKKTREAVEKQTRIIVNNILDYPMKHLRYDLRETA

EVVAANKEGRAQAAAEAEVLIREEQRAFEAWRDSLETVPTIKALRSKAETIRAAEFEKAVSRLGEGKKQLKAVEELSKGIVNKLLHGPMTALRCDVGQTA

AVVAQNYESRRKMAQEAERLLEEEIEAFDIWWRSLETVSTISSLRSKIETIREQELEKALSRLGSEDKHQEVIEALTRGIVNKILHDPMVQLRAQVEART

AVVAQNYESRRKMAQEAERLLEEEIEAFDIWWRSLETVSTISSLRSKIETIREQELEKALSRLGSEEQTSRGVEALTRGIVNKILHDPMVQLRAQVEART

AVVAQNYESRRKIAQEAEKLLEEEVEAFDIWWRSLETVTTISCLRNKVETIREQELEKALSRLGSEEKHQEVIEALTRGIVNKILHDPMVQLRSQVEART

AVVAQNRESRRQMAMEAEVLLEEEVEAFDVWWKSLETVPTINSLRQKIETIREQELEKALSRLGSEEKHQEVIEALTRGIVNKILHDPMVQLRAQIEART

EVVAQNQASRRQMARQAEALLEEEIAAFDLWWRSLETVPTISSLRSKVEDIREQELEKALSRLGSEEKHQEVIEALTRGIVNKILHEPMVQLRAQIEARS

EVVAQNQASRRQMARQAEALLEEEIAAFDLWWRSLETVPTISSLRSKVEDIREQELEKALSRLGSEEKHQEVIEALTRGIVNKILHEPMVQLRAQIEARS

AVVAQNQEARRQLAQEAEGILEEELETFLAWWHALETVPIIRSLRQKMEAIRTQELEKALSRLGSEDKHQGVIEAMTRTIINKILHDPTVQLQSQLESRT

VVVSQNQQTRRKMAKAAEILLEEELSAFNIWWGSLEAIPTINKLREKAEIIRVKELEKAISRLGNESDHQEIVESLTRGIVNKILHDPMVQLRAQIEIRI

EVVARNQDARQQIAIEAQNLIDEEARVFLEWWASLEAVPTINRLRSNLESIRKEELQKALSRMGPDARERKVVEALSKGIINKILHTPVTNLRAPSSQRI

AVVAKNTAMRQREMIEAENLLREESDSFIGWRESLSAIPTINQLQERANMFRQEELKKCTRKLSQNDRELEAVERLSRGIVNKMLHGPMAHLRRAVEGKE

AVVARNQLRRRRLMIEAENLLRDELRQFRNWQSSLGCIPAITKLQDRAEDIRLEELAKVTGKLADLDKERDAVERLTKGIVNKLLHGPLSHLRGLIDERN

IRQSLGL

IRQTLGL

LRTALGL

AQELFAL

AKELFDL

LRILFRL

LRRLFDL

FMKIFNI

FMQIFDI

FAKIFDL

FTKIFAL

FTQIFAL

FKRIFGL

LQNLFCL

LNRMFNL

LNRMFSL

LNRMYGL

LNRMYGL

INRMFDL

LNRMFSL

LNRMFSL

VNRIYEL

LERMFQL

LQMLFNL

LQMLFNL

LQMLFNL

LQLLFNL

LKMLFDL

LKMLFDL

LQDLFNL

LQTLFNL

VESLFEL

LSSMFRL

LESMFRL

Glutamate-1-semialdehyde 2,3 aminomutase (GSA) amino acid sequence alignment
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Ecoli      IPGGVNSPVRAFTGVGGTPLFIEKADGAYLYDVDGKAYIDYVGSWGPMVLGHNHPAIRNAVIEAAERGLSFGAPTEMEVKMAQLVTELVPTMDMVRMVNS

Shigel     IPGGVNSPVRAFTGVGGTPLFIEKADGAYLYDVDGKAYIDYVGSWGPMVLGHNHPAIRNAVIEAAERGLSFGAPTEMEVKMAQLVTELVPTMDMVRMVNS

Vibrch     IPGGVNSPVRAFNGVGGSPIFIDRADGALIFDADGKAYIDYVGSWGPMILGHNHAVIREAVIQAAQRGLSFGAPTEMEITMAELVSELVPSMEQLRMVNS

Bacils     MPGGVNSPVRAFKSVDMDPIFMERGKGSKIFDIDGNEYIDYVLSWGPLILGHTNDRVVESLKKVAEYGTSFGAPTEVENELAKLVIDRVPSVEIVRMVSS

Bmegat     MPGGVNSPVRAFKSVDMDPIFMERGKGATIYDIDGNKYIDYVLSWGPLIHGHSNDQVVEAVKKVTESGTSFGAPTLIENELAKVVIERVPSIEIVRMVSS

Bcereu     MPGGVNSPVRAFKSVGMNPLFMERGKGSKVYDIDGNEYIDYVLSWGPLIHGHANDRVVEALKSVAERGTSFGAPTEIENKLAKLVIERVPSIEIVRMVNS

Banthr     MPGGVNSPVRAFKSVGMNPLFMERGKGSKVYDIDGNEYIDYVLSWGPLIHGHANDRVVEALKAVAERGTSFGAPTEIENKLAKLVIERVPSIEIVRMVNS

Bssic1     MPGGVNSPVRAFKSVGGQPVLIDSVKGSKMWDIDGNEYIDYVGSWGPAIIGHADDEVLAALAETMKKGTSFGAPCLLENVLAEMVISAVPSIEMVRFVNS

Arab1      MPGGVNSPVRAFKSVGGQPVLIDSVKGSKMWDIDGNEYIDYVGSWGPAIIGHADDEVLAALAETMKKGTSFGAPCLLENVLAEMVISAVPSIEMVRFVNS

Arab2      MPGGVNSPVRAFKSVGGQPVVMDSAKGSRIRDIDGNEYIDYVGSWGPAIIGHADDEVLAALAETMKKGTSFGAPCLLENVLAEMVISAVPSIEMVRFVNS

Nicot1     MPGGVNSPVRAFKSVGGQPIIIDSVKGSRMRDIDGNDYIDYVGSWGPAIIGHADDEVLAALAETMKKGTSFGAPCLLENTLAEMVISAVPSIEMVRFVNS

Nicot2     MPGGVNSPVRAFKSVGGQPIIIDSVKGSRMRDIDGNEYIDYVGSWGPAIIGHADDEVLAALAETMKKGTSFGAPCLLENTLAEMVISAVPSIEMVRFVNS

Lycop1     MPGGVNSPVRAFKSVGGQPIIIDSVKGSRMRDIDGNEYIDYVGSWGPAIIGHADDEVLAALAETMKKGTSFGAPCLLENTLAEMVISAVPSIEMVRFVNS

Glycin     MPGGVNSPVRAFKSVGGQPIVIDSVKGSRMWDIDGNEYIDYVGSWGPAIIGHADDQVLAALGETMKKGTSFGAPCLLENTLAELVIDAVPSIEMVRFVNS

Hordeu     MPGGVNSPVRAFKSVGGQPIVFDSVKGSHMWDVDGNEYIDYVGSWGPAIIGHADDKVNAALIETLKKGTSFGAPCALENVLAQMVISAVPSIEMVRFVNS

Synec1     MPGGVSSPVRAFKSVGGQPIVFDRVEGAQIWDVDGNQYIDYVGTWGPAICGHAHPDVISALKQALDKGTSFGAPCAQENVLAEMVIDAVPSIEMVRFVNS

Synec2     MPGGVSSPVRAFKSVGGQPIVFDRVEGAQIWDVDGNQYIDYVGTWGPAICGHAHPDVISALKQALDKGTSFGAPCAQENVLAEMVIDAVPSIEMVRFVNS

Nost1      MPGGVSSPVRAFKSVGGQPIVFDHVKGAYIWDVDGNQYIDYVGTWGPAICGHAHPDVIGALHDALEKGTSFGAPSFLENVLAEMVIAAVPSIEMVRFVNS

Nost2      MPGGVSSPVRAFKSVGGQPIVFDHVKGAYIWDVDGNQYIDYVGTWGPAICGHAHPDVIGALHDALEKGTSFGAPSFLENVLAEMVIAAVPSIEMVRFVNS

Sycoc1     MPGGVSSPVRAFKSVGGQPIVFDHVKGAHIWDVDGNQYIDYVGSWGPAIVGHAHPEVIDALHAALEKGTSFGAPCLLENILAEMVIAAVPSVEMVRFVNS

Therel     MPGGVSSPVRAFKSVGGQPIVFDHVKGAHIWDVDGNQYIDYVGSWGPAIVGHAHPEVIDALHAALEKGTSFGAPCLLENILAEMVIAAVPSVEMVRFVNS

Sycoc2     MPGGVSSPVRAFKSVGGQPIVFDRVKDAYAWDVDGNRYIDYVGTWGPAICGHAHPEVIEALKVAMEKGTSFGAPCALENVLAEMVNDAVPSIEMVRFVNS

Sycoc3     MPGGVSSPVRAFKSVGGQPIVFDRVKDAIAWDVDGNRYIDYVGTWGPAICGHAHPEVIEALKVAMEKGTSFGAPCALENVLAEMVNDAVPSIEMVRFVNS

Sycoc4     MPGGVSSPVRAFKSVGGQPIVFDRVKDAYAWDVDGNRYIDYVGTWGPAICGHAHPEVIEALKVAMEKGTSFGAPCALENVLAEMVIDAVPSIEMVRFVNS

Tricho     MPGGVSSPVRAFKSVGGQPIVFDRVQGAYIWDVDGNQYIDYVGTWGPAICGHAHPEVLNGLKEVLEKGTSFGAPCALENTLAKMVIDAVPSIEMIRFVNS

Prochl     MPGGVSSPVRAFKSVNGDPIVFDRVKGAYAWDLDGNRFIDYVGSWGPAICGHSHPEVIASLQEALEKGTSFGAPCELENKLAEMVIEAVPSVEMVRFVNS

Thaps      MPGGVSSPVRAFKSVGGNPIVFDRVKGAYAWDVDGNKFIDYVGTWGPAILGHADDDVLDAVKKTMDKGTSFGAPCALENELAKAVIAAVPSVEMVRFTNS

Bigelo     MPGGVSSPVRAFKSVGGEPVVFERVKGAYAWDVDGNKYIDYVGTWGPAILGHADDVVLGKIKETMEKGTSFGAPGPLENELAKRVIDAVPSVEMVRFTNS

Chlamy     LPGGVNSPVRAFRSVGGGPIVFDRVKGAYCWDVDGNKYIDYVGSWGPAICGHGNDEVNNALKAQIDKGTSFGAPCELENVLAKMVIDRVPSVEMVRFVSS

Polyto     LPGGVNSPVRAFRSVGGKPIVFSKVKGARCYDVDGNSFLDYVGSWGPAIVGHAHDEVNAAIIDQVSRGTSFGAPGPLENELAKVVISRVPAVEMVRFVSS

Anophe     IPGGVNSPVRAFRSVGGVPVFMKSAKGAYLTDADNRQYVDYINSWGPAIVGHTHPVVLEAIQKQAESGFSFGAPTELETEIAKLITSVVPNIDKIRMVSS

Bruces     IPGGCHTYAKGDDQYPVLAPGFIQRGSAHVFDVDGHEYIEYGMGNRAVGLGHAYPPVVRAVREALQDGCNFTRPSAIELDCAESFLELIEGAEMVKFCKD

Brumel     IPGGCHTYAKGDDQYPVLAPGFIQRGSAHVFDVDGHEYIEYGMGNRAVGLGHAYPPVVRAVREALQDGCNFTRPSAIELDCAESFLELIEGAEMVKFCKD

Agroba     VTG-FNLKTPGSKRAAAYNRDFLSDKSAYLQDVDNNRYVDILMGLGTNLFGHNPSFIRTAIEAQLTKGFALGPQSDLAGETAELFCCITG-KDRVTFSNT

Sinorh     RAKGVFTDGTTRASVERDPFPIYAQRGAYLVDVDGNRLLDLNNNFTTLIHGHGFAHVSEAVVDLLRLGTCFANPTEHEIALAELLTARIPAMERVRFVNS

Neuros     VESLPGGNTRTLLHTSPFPLCMKHGKGTFVWDEDGHKYTDFVGELSAGLYGHSHPVIRAAILSTFEIGLSLGSTTTYEARYASLLCQRFK-LERVRMTNT

Schizo     CDSLPGGNTRTVLHGAPFPIFIEAGYGSKLRDVDGHEYTDFLNELTAGIYGHSNPVIKKALMQGFEIGISLGGTTTCELNYAEALKSRFLSIEKIRFCNS

CmGSA      MPGGVSSPVRAFRSVGGNPIVFESTKGSKIVDVDGNEYIDYVLSFGPSVVGSANDEVIEAVSTQARKGLSFGAPSYLENQLAHAIIDAVPSAEMVRFVSS

GTEATMSAIRLARGFTGRDKIIKFEGCYHGHADCLLVKAGSGALTLGQPNSPGVPADFAKYTLTCTYNDLASVRAAFEQYPQEIACIIVEPVAGNMNCVP

GTEATMSAIRLARGFTGRDKIIKFEGCYHGHADCLLVKAGSGALTLGQPNSPGVPADFAKHTLTCTYNDLASVRAAFEQYPQEIACIIVEPVAGNMNCVP

GTEATMSAIRLARGYTGRDKIIKFEGCYHGHADSLLVKAGSGALTLGQPSSPGVPADFAKHTLTARFNDLDSVRELFAANQGEIACIIVEPVAGNMNCIP

GTEATMSALRLARGYTGRNKILKFEGCYHGHGDSLLIKAGSGVATLGLPDSPGVPEGIAKNTITVPYNDLESVKLAFQQFGEDIAGVIVEPVAGNMGVVP

GTEATMSALRLARGYTGRNKILKFEGCYHGHGDSLLIKAGSGVATLGLPDSPGVPEGIAKNTITVPYNDLESVQYAFKEFGDDIAGVIVEPVAGNMGVVP

GTEATMSALRLARGYTGRNKILKFIGCYHGHGDSLLIKAGSGVATLGLPDSPGVPEGVAKNTITVAYNDLESVKYAFEQFGDDIACVIVEPVAGNMGVVP

GTEATMSALRLARGYTGRNKILKFIGCYHGHGDSLLIKAGSGVATLGLPDSPGVPEGVAKNTITVAYNDLESVKYAFEQFGDDIACVIVEPVAGNMGVVP

GTEACMGVLRLARAFTNKEKFIKFEGCYHGHANAFLVKAGSGVATLGLPDSPGVPKAATSDTLTAPYNDIEAVAKLFEAHKGEISAVILEPVVGNSGFIT

GTEACMGVLRLARAFTNKEKFIKFEGCYHGHANAFLVKAGSGVATLGLPDSPGVPKAATSDTLTAPYNDLEAVEKLFAAHKGEISAVILEPVVGNSGFIP

GTEACMGVLRLARAFTGKQKFIKFEGCYHGHANSFLVKAGSGVATLGLPDSPGVPKAATSDTLTAPYNDIAAVEKLFEANKGEIAAIILEPVVGNSGFIT

GTEACMGVLRLARAFTGRPKIIKFEGCYHGHADPFLVKAGSGVATLGLPDSPGVPKAATTDTLTAPYNDISAVESLFKEHKGEVAAIILEPVVGNAGFIQ

GTEACMGVLRLARAFTGRPKIIKFEGCYHGHADPFLVKAGSGVATLGLPDSPGGPKAATSDTLTAPYNDISAVESLFEEHKGEVAAIILEPVVGNAGFIQ

GTEACMGVLRLARAFTCRPKIIKFEGCYHGHADPFLVKAGSGVATLGLPDSPGVPKAATIDTLTAPYNDISAVESLFEEHKGEIAAVILEPVVGNAGFIP

GTEACMGALRLARAYTGREKIIKFEGCYHGHADPFLVKAGSGVATLGLPDSPGVPKAATFETLTAPYNDTEAIEKLFEANKGEIAAVFLEPVVGNAGFIV

GTEACMGALRLVRAFTGREKILKFEGCYHGHADSFLVKAGSGVATLGLPDSPGVPKGATVGTLTAPYNDADAVKKLFEDNKGEIAAVFLEPVVGNAGFIP

GTEACMSVLRLMRAFTGREKIIKFEGCYHGHADMFLVKAGSGVATLGLPDSPGVPSNTTKATLTAPYNDLEAVKALFVENPDSIAGVILEPVVGNAGFIL

GTEACMSVLRLMRAFTGREKIIKFEGCYHGHADMFLVKAGSGVATLGLPDSPGVPSNTTKATLTAPYNDLEAVKALFVENPDSIAGVILEPVVGNAGFIL

GTEACMAVLRLMRAFTNREKVIKFEGCYHGHADMFLVKAGSGVATLGLPDSPGVPKSATSSTLTAPYNDLEAVKALFEENRDQIAGVILEPVVGNAGFIT

GTEACMAVLRLMRAFTNREKVIKFEGCYHGHADMFLVKAGSGVATLGLPDSPGVPKSATSSTLTAPYNDLEAVKALFEENRDQIAGVILEPVVGNAGFIT

GTEACMAVLRLMRAYTQREKVIKFEGCYHGHADMFLVKAGSGVATLGLPDSPGVPKATTAATLTAPYNDLEAVSRLFEQYPNDIAGVILEPVVGNAGFIP

GTEACMAVLRLMRAYTQREKVIKFEGCYHGHADMFLVKAGSGVATLGLPDSPGVPKATTAATLTAPYNDLEAVSRLFEQYPNDIAGVILEPVVGNAGFIP

GTEACMAVLRLMRAYTGRDKIIKFEGCYHGHADMFLVKAGSGVATLGLPSSPGVPKKTTANTLTTPYNDLEAVKALFAENPGEIAGVILEPIVGNSGFIV

GTEACMAVLRVVRAYTGRDKIIKFEGCYHGHADMFLVKAGSGVATLGLPSSPGVPKKTTANTLTTPYNDLEAVKALFAENPGEIAGVILEPIVGNSGFIV

GTEACMAVLRLMRAYTGRDKIIKFEGCYHGHADMFLVKAGSGVATLGLPDSPGVPKSTTANTLTAPYNDLEAVKALFAENPGEIAGVILEPIVGNSGFIV

GTEACMAVLRLMRAFTGRDKVIKFEGCYHGHADMFLVKAGSGVATLGLPDSPGVPKHVTKNTLTAPYNDLETVKKLFEENPDQISGVILEPVVGNSGFIV

GTEACMAVLRLMRAFTGRDKLIKFEGCYHGHADMFLVKAGSGVATLGLPDSPGVPRSTTSNTLTAPYNDLEAVKNLFAENPDAIAGVILEPIVGNAGFIQ

GTEACMGMIRLCRAYTGREKVIKFEGCYHGHADSFLVQAGSGVATLGLPDSPGVPSSATKATLCAEYNNLDAVKAIFEENKDEIAALILEPVVGNSGFIK

GTEACMGMIRLIRAYTKREKVIKFEGCYHGHADSFLVQAGSGVATLGLPDSPGVPKAATSATLCAQYNDIDSVKKIFEENKDEIAGIILEPVVGNSGFIS

GTEACLSVLRLMRAYTGREKVLKFTGCYHGHADSFLVKAGSGVITLGLPDSPGVPKSTAAATLTATYNNLDSVRELFAANKGEIAGVILEPVVGNSGFIV

GTEACLSVLRLMRAATGRDGLIKFAGCYHGHADSFLVKAGSGVATLGLPDSPGVPASTTASTFTATFNDLDSVEKIFAAHPTEIAGIIVEPVVGNGGFIP

GTEACMSAIRLARGYTGKDKFIKFEGCYHGHSDSFLIKAGSGAATFGDPNSPGVTKGTAQDTLLARYNDIEQVKELFSQNEGQIAAVIVEPVAGNMGCVL

GSDATSGALRLARAYTGRDMVACCADHPFFSTDDWFIGTTKMS--------AGIPASVSALTATFRYNDIASVEALFEDYPGRIAAIIMEPARADEP---

GSDATSGALRLARAYTGRDMVACCADHPFFSTDDWFIGTTKMS--------AGIPASVSALTATFRYNDIASVEALFEDYPGCIAAIIMEPARADEP---

GTEAVQTAMRIARAATGRDKIVLFTGSYHGHSDPALHKATKLEYIRRVPGFSGVAPSSARDIVLLEYGNPRSIDYIRR-HGDSLAGVLVEPVQSRNPELQ

GTEAVMFAIKAARAFTARPAIARIEGAYHGAYDWAEAGQGVSPGKDGTPTYRGTPSSVADEVHLLRFNDVEGLERRLSAASDRIACVLIDPMPSRAGLLH

GTEANLHALAAARHYTRKKKVVVFNGGYHGACFSFGGGKAAPNTADK--GDFVVVQNYGDDEAAAEARRVIE----ETAREGDLAAVLVEGMQGAGGCLP

GTEANITAIIAARKFTGKRAVIAMHGGYHGGPLSFAHG-ISPYNMDS--QDFILCEYNN----STQFKELVN----SSQ---DIAAVIVEAMQGAGGAIP

GTEACISAARLMRAYTGREKIIKMTGCYHGHGDSFLVSAGSGVATLGLSDSPGVLKSVASATIVVPYNNIEAIREVFRKHQGEIAGVFLEPVVGNSGFIE

PLPEFLPGLRALCDEFGALLIIDEVMTGFRVALAGAQDYYGVVPDLTCLGKIIGGGMPVGAFGGRRDVMDALAPTGPVYQAGTLSGNPIMAAGFACLNEV

PLPEFLPGLRALCDEFGALLIIDEVMTGFRVALAGAQDYFAVVPDLTCLGKIIGGGMPVGAFGGRRDVMDALAPTGPVYQAGTLSGNPIMAAGFACLNEV

PVEGFHEGLREICDQEGALLIFDEVMTGFRVALGGAQAHYNIKPDLTTLGKVIGGGMPVGAFGGRREVMQYIAPTGPVYQAGTLSGNPIMAAGYACLNLL

PQEGFLQGLRDITEQYGSLLIFDEVMTGFRVDYNCAQGYFGVTPDLTCLGKVIGGGLPVGAYGGKAEIMEQIAPSGPIYQAGTLSGNPLMTAGLETLKQL

PQPGFLQGLRDITSEYGSLLIFDEVMTGFRVAYNCAQGYYNITPDLTCLGKVIGGGLPVGAYGGKAEIMERVAPSGPIYQAGTLSGNPLMTAGYETLTQL

PQPGFLEGLREVTEQNGALLIFDEVMTGFRVAYNCGQGYYGVTPDLTCLGKVIGGGLPVGAYGGKAEIMRQVAPSGPIYQAGTLSGNPLMAAGYETLVQL

PQPGFLEGLREVTEQNGALLIFDEVMTGFRVAYNCGQGYYGVTPDLTCLGKVIGGGLPVGAYGGKAEIMRQVAPSGPIYQAGTLSGNPLMAAGYETLVQL

PTLEFINGLRQLSRDNGALLIFDEVMTGFRLAYGGAQEYFGITPDLTTLGKIIGGGLPVGAYGGRRDIMEMVAPAGPMYQAGTLSGNPLMTAGIHTLKRL

PTPEFINGLRQLTKDNGVLLIFDEVMTGFRLAYGGAQEYFGITPDLTTLGKIIGGGLPVGAYGGRRDIMEMVAPAGPMYQAGTLSGNPLMTAGIHTLKRL

PKPEFIEGIRRITKDNGALLIFDEVMTGFRLAYGGAQEYFGITPDLTTLGKIIGGGLPVGAYGGRRDIMEMVAPAGPMYQAGTLSGNPLMTAGIHTLKRL

PNPDFLAAIRKITKENDALLIFDEVMTGFRLAYGGAQEYFGITPDLTTLGKIIGGGLPVGAYGGRRDIMEMVAPAGPMYQAGTLSGNPLMTAGIHTLKRL

PNLDFLAAIRKITKENDALLIFDEVMTGFRLAYGGAQEYFGITPDLTTLGKIIGGGLPVGAYGGRRDIMEMVAPAGPMYQAGTLSGNPLMTAGIHTLKRL

PKLEFLAAIRKITKENDALLIFDEVMTGFRLAYGGAQEYFGITPDLTTLGKIIGGGLPVGAYGGRRDIMEMVAPAGPMYQAGTLSGNPLMTAGIHTLKRL

PKPDFHSFLRKITKENNTLLVFDEVMTGFRLSYGGAQEYFGITPDITTLGKIIGGGLPVGAYGGRRDIMEKVAPAGPMYQAGTLSGNPLMTAGIETLQRI

PQPAFLNALREVTKQDGALLVFDEVMTGFRLAYGGAQEYFGITPDVTTLGKIIGGGLPVGAYGGRKDIMEMVAPAGPMYQAGTLSGNPLMTAGIHTLKRL

PDAGFLEGLRELTKEYGALLVFDEVMTGFRVSYGGAQARFGITPDLTTLGKVIGGGLPVGAYGGREEIMAMVAPAGPMYQAGTLSGNPLMTAGIKTLEIL

PDAGFLEGLRELTKEYGALLVFDEVMTGFRVSYGGAQARFGITPDLTTLGKVIGGGLPVGAYGGREEIMAMVAPAGPMYQAGTLSGNPLMTAGIKTLEIL

PDAGFLEGLRELTHEHGALLVFDEVMTGFRIAYGGAQEKFGVTPDLTTLGKVIGGGLPVGAYGGRRDIMSMIAPAGPVYQAGTLSGNPLMTAGIKTLELL

PDAGFLEGLRELTHEHGALLVFDEVMTGFRIAYGGAQEKFGVTPDLTTLGKVIGGGLPVGAYGGRRDIMSMIAPAGPVYQAGTLSGNPLMTAGIKTLELL

PDAGFLEGLRELTKQYGALLVFDEVMTGFRIAYGGAQEKFGVTPDLTTLGKVIGGGLPVGAYGGRAEIMKMVAPAGPVYQAGTLSGNPLMTAGIKTLEIL

PDAGFLEGLRELTKQYGALLVFDEVMTGFRIAYGGAQEKFGVTPDLTTLGKVIGGGLPVGAYGGRAEIMKMVAPAGPVYQAGTLSGNPLMTAGIKTLEIL

PDAGFLEGLREITLEHDALLVFDEVMTGFRIAYGGVQEKFGVTPDLTTLGKIIGGGLPVGAYGGKREIMQLVAPAGPMYQAGTLSGNPLMTAGIKTLELL

PDAGFLEGLREITLEHDALLVFDEVMTGFRIAYGGVQEKFGVTPDLTTLGKIIGGGLPVGAYGGKREIMQLVAPAGPMYQAGTLSGNPLMTAGIKTLELL

PDAGFLEGLREITLEHDALLVFDEVMTGFRIAYGGVQEKFGVTPDLTTLGKIIGGGLPVGAYGGKREIMQLVAPAGPMYQAGTLSGNPLMTAGIKTLELL

PDAGFLEGLRMITKENGALLVFDEVMTGFRIAYGGAQEKFNVTPDLTTLGKIIGGGLPVGAYGGRQDIMSMVAPAGPMYQAGTLSGNPLMTAGIKTLELL

PEPGFLEGLRELTKENGSLLVFDEVMTGFRISYGGAQGRFGVTPDLTTMGKVIGGGLPVGAYGGRKDIMSMVAPAGPMYQAGTLSGNPLMTAGIKTLEIL

PDIEFLEGLRKLATDNGAVLVFDEVMTGFRVAYGGAQQYFGVTPDLTTMGKVIGGGLPVGAYGGKKEIMQMVAPAGPMYQAGTLSGNPLMVAGIETMKKL

PTKEFLQGLRQLCDDNGAVLVFDEVMTGFRIAYGGAQEHFGVTPDVTTMGKVIGGGLPVGAYGGKKEIMEMVAPAGPMYQAGTLSGNPLMAAGIATLDAL

PTKEFLQGLREICTAEGAVLCFDEVMTGFRIAKGCAQEHFGITPDLTTMGKVIGGGMPVGAYGGKKEIMKMVAPAGPMYQAGTLSGNPMMTAGIKTLEIL

PSPTFLRGLRALCDKYKALLCFDEVMTGFRVHKNCAQKLFGVTPDLVTLGKVIGGGLPVGAYGGRKDLMLHVAPAGTMYQAGTLSGNPLMAAGLKTLEIL

PENDFLQKLRKVCDEHKALLIFDEVMTGFRLSIGGAQEALGVNADIVTFGKVIGGGMPVGAFAARNEIMDNLSPLGSVYQAGTLSGNPLMRAGLTTLQLI

-QDNFLHEAMRIAHENGALFILDEMITGFRWHMRGAQKLYGIVPDLSCFGKALGNGFAISALAGKAEYMRLGGLHHTDFPRVFLLSTTHMAAAIATMAIY

-QDNFLHEAMRIAQENGALFILDEMITGFRWHMRGAQKLYGIVPDLSCFGKALGNGFAISALAGKAEYMRLGGLHHTDFPRVFLLSTTHMAAAIATMAIY

-PREFLHELRSVTEKTGSALIFDEMITGFRVAPGGAQSHFGIDADIATYGKIAGGGLPLSLIAGKGRFMDFVDGGAWAYGDSSFPKVAPGTYCRHPLALA

PEPTFIEALSETAHKYGILIVADEVLN-LRQGYAGASPRYGLKPDLVTAGKIIGGGFPIGAIGGREEVMRVFGTENALPQGGTFSANPVMAAGLAAMEAM

GSKEFLLAAQEAAKNTGAIFILDEVMTS-RLAPNGLGQELGLSPDLVTLGKYLGGGFSFGAFGGKKEIMDSVYDPRVLAHSGTFNNNTMMCAGFAGLNQV

ADKEFMQTIQLECEKNDIVFILDEVMTS-RLSPGGLQQIYCLKPDLTTLGKYLGGGLPFGAFGGRADIMS-CFDPRLLSHSGTFNNDTLLTAGYVGLTEL

PLPGYLAELREITKQNGALLLFDEVMTGFRISYGGAQSHFDVTPDLTTLGKVIGGGYPVGAYAGPRHIMETVAPAGPMYQAGTLSGSPVMAAGLKTLEIL

AQPGVHETLDELTTRLAEGLLEAAEEAGIPLVVNHVGGMFGIFFTDASVTCYQDVMACDVERFKRFFHMMLDEGVYLAPSAFEAGFMSVAHSMEDINNTI

AQPGIHETLDELTTRLAEGLLEAAEEAGIPLVVNHVGGMFGIFFTDASVTCYQDVMACDVERFKRFFHMMLDEGVYLAPSAFEAGFMSVAHSMEDINNTI

REEGNEKRLAAKTKQLADGFKSLADQHGIPLLVHQVGGMFGFFFTEQTVTCYEDVARCDVERFKRFFHLMLQHGVYLAPSAFEASFTSLAHGSKEIEATL

T-PESYKNFIKKGDRLEEGISKTAGAHGIPHTFNRAGSMIGFFFTNEPVINYETAKSSDLKLFASYYKGMANEGVFLPPSQFEGLFLSTAHTDEDIENTI

T-PQSYDEFIRKADRLEEGLMAAAEKYDVPFTVNRAGSMIGFFFTNEQVINYETAKTSNLDYFAAYYREMANEGVFLPPSQFEGMFLSTSHTDADIEHTI

T-PESYVEFERKAEMLEAGLRKAAEKHGIPHHINRAGSMIGIFFTDEPVINYDAAKSSNLEFFAAYYREMVEQGVFLPPSQFEGLFLSTAHSDADIEATI

T-PESYVEFERKAEMLEAGLRKAAEKHGIPHHINRAGSMIGIFFTDEPVINYDAAKSSNLQFFAAYYREMVEQGVFLPPSQFEGLFLSTVHSDADIEATI

KQPGTYEYLDKITKELTNGILEAGKKTGHAMCGGYISGMFGFFFTEGPVYNFADAKKSDTEKFGRFFRGMLEEGVYFAPSQFEAGFTSLAHTTEDVQFTI

KQAGTYEYLDKITKELTNGILEAGKKTGHPMCGGYISGMFGFFFAEGPVYNFADSKKSDTEKFGRFFRGMLEEGVYFAPSQFEAGFTSLAHTPEDIQLTI

SQPGTYEYLDKITKELTNGILEAGKKTGHAMCGGYISGMFGFFFTEGPVYDFSDAKKSDTEKFGKFFRGMLEEGVYLAPSQFEAGFTSLAHTSEDIQFTI

QGPGTYDYLDKITGELTQGILDAGKKTGHAMCGGYIRGMFGFFFVEGPVNNFSDAKKSDTEKFGRFYRGMLEEGVYFAPSQFEAGFTSLAHTSEDIQRTV

QGPGTYEYLDKITGELTQGILDAGKKTGHAMCGGYIRGMFGFLFAEGPVNNFSDAKKSDTEKFGRFYRGMLEEGVYFAPSQFEAGFTSLAHTSEDIQKTV

QGQGTYEHLDKITAELTQGILDAGKKTGHAMCGGSIRGMFGFFFADGPIYNFSDAKKSDTEKFGRFYRGMLEEGVYFAPSQFEAGFTSLAHTPEDIQRTV

KEPGTYEYLDKITGELVEGIIEAGKRAGHAICGGHIRGMFGFFFTEGPVYNFADAKKSDTAKFARFFWGMLAEGVYLAPSQFEAGFTSLAHTSDDIKKTI

MEPGTYEYLDKVTGELVRGILDVGAKTGHEMCGGHIRGMFGFFFAGGPVHNFDDAKKSDTAKFGRFHRGMLGEGVYLAPSQFEAGFTSLAHTTQDIEKTV

QKPGSYEYLDKITKRLVDGLLAAAQDAGHEVCGGSISAMFGIFFAPGPVRNYEDAKLADTNKFARFHRGMLERGIYLAPSQYEAGFPSLAHTQEQIDQTI

QKPGSYEYLDKITKRLVDGLLAAAQDAGHEVCGGSISAMFGIFFAPGPVRNYEDAKLADTNKFARFHRGMLERGIYLAPSQYEAGFPSLAHTQEQIDQTI

QKPGAYEYLERITKKLADGLLQVALETGHAACGGHISAMFGLFFTSGPVHNYEDAKNSDTAKFGRFHRGMLERGVYLAPSQFEAGFTSLAHTDEDIDQTI

QKPGAYEYLERITKKLADGLLQVALETGHAACGGHISAMFGLFFTSGPVHNYEDAKNSDTAKFGRFHRGMLERGVYLAPSQFEAGFTSLAHTDEDIDQTI

SRPGSYEHLDRITGKLVQGLLDAAREFGHEVCGGHISGMFGLFFTAGPVTNYEQAKQSDLKKFAAFHRGMLEQGIYLAPSQFEAGFTSLAHTEADIERTI

SRPGSYEHLDRITGKLVQGLLDAAREFGHEVCGGHISGMFGLFFTAGPVTNYEQAKQSDLKKFAAFHRGMLEQGIYLAPSQFEAGFTSLAHTEADIERTI

RQPGTYEYLDQITKRLSDGLLAIAQETGHAACGGQVSGMFGFFFTEGPVHNYEDAKKSDLQKFSRFHRGMLEQGIYLAPSQFEAGFTSLAHTEEDIDATL

RQPGTYEYLDQITKRLSDGLLAIAQETGHAACGGQVSGMFGFFFTEGPVHNYEDAKKSDLQKFSRFHRGMLEQGIYLAPSQFEAGFTSLAHTEEDIDATL

RQPGTYEYLDQITKRLSDGLLAIAQETGHAACGGQVSGMFGFFFTEGPVHNYEDAKKSDLQKFSRFHRGMLEQGIYLAPSQFEAGFTSLAHTEEDIDATL

KKPGTYDQLNKITKRLADGLLNIAKETNNDIWGGHISAMFGIFFNKGPVHNYDDAKKSDLTKFSKFHRGMLEHGIYLAPSQFEAGFTSLAHTEEDIDRTL

QQEGTYERLASITNRLINGICESAKQAGIPITGSSISGMFGFYLCEGPVRNFEEAKQTNSDYFGKLHRAMLAKGVYLAPSAFEAGFTSLAHSEEDIDSTL

QQPGVHDELERKSKKLVDGIVATAKKHGLPISGDQAGGMFGWYFVEGPVKNFGQAAKADAAMFGKWHRMMLERGVYLAPSMYEAGFMSMSHTDEDIERTI

KQPGTYEKLDKLTGKLINGILEAGKAAGHSLCGGHISGMFGFFFTEGPVNCFADATKSDTDKFAKWHRGMLERGVYLAPSQYEAGFMSLAHTEEDIEKTI

GRPGAYEHLEKVTKRLIDGIMAAAKEHSHEITGGNISGMFGFFFCKGPVTCFEDALAADTAKFARFHRGMLEEGVYLAPSQFEAGFTSLAHSEADVDATI

DRPGAYEHLDRISKKLVEGVVAAGRAAGHPLVGGSFGGMFGFFLLKQAPQSFEEAQRADTAKFARFHRLMLEEGVYLAPSQFEAGFTSLAHTDEDIEFTI

K--EDKDFFNRIN-------------------------------------------KTTETLDQEITRILTEKGIAHHINRFGSMMSVFFNTNKXXXXXX
RDEPVIERLYEQGAKLAAGINEAIAGHRLQDHVRLSGRPCCLTYSTLGNGMPSQAFILFLQETIRRGVLMPSLVVSYTHSDADIARTIDAVHGALGIYVR

RDEPVIERLYEQGAKLAAGINEAIAGHRLQDHVRLSGRPCCLTYSTLGNGMPSQAFTLFLQETIRRGVLMPSLVVSYTHSDADIARTIDAVHGALGIYVR

AAKAVATRLLEDGPTLQEGLNARTQAFVERLNGALKGAGLPVAFMSFSFFAISAARRISPQAVTMLSFLLLTSGVHLRAGDR--GGFLSTAHSDD--DIA

T-PDAFDRLEAMGERLRAGLRASIASRDARFSVTGAASLFRIHPKRVPLEYRDAHLAEEAWIMRTMSRYFLEAGILLPYGAAACLSTPMVH--SDIDRIL

FTEEVCVELNRVGDVLRGRLNGVAKRTRLRFTG--RGSLIGLHFRENGTFESQ----ERADLRDLFWFEMLEEGFWTTRRGFIAMMLDTPKDELDRNMVD

YTPEAVKRLNALGDGLRKDIESYCHNTKMSITG--LGSIMNIHFTESGRVNSYNDTGEVIELKDLLWMDLLKEGFWIARRGMITLSLVLTESELEAFKLT

RRPGTYEYLQRITQRLVEGLLDAARSNGHEACGGSLYSMFGMFFTKGPVHNFEDAKKSDTEKFKKFHRGMLEEGVYLAPSQFEAGFTSLAHTEDDIERTI

DAARRVFAKL

DAARRVFAKL

EAADRSFAIL

QAAEKVFAEI

AAAEKAFSKL

AAAEIAMSKL

AAAEIAMSKL

AAAERVLGRI

AAAERVLSRI

AAAEKVLSRL

AAAEKVLKQI

AAAEKVLKQI

AAAEKVLKQI

AAAEKVFREI

EAAEKVLRWI

AVAKEVFATL

AVAKEVFATL

AIAREVLSSI

AIAREVLSSI

AAARTVLSQL

AAARTVLSQL

AAARTVMSAL

AAARTVMSAL

AAARTVMSAL

ATAKKVMSSL

KAFNECFNEL

AIADEVMAQL

EAAKEVFATL

AAARRVFARI

SAAANAFKRL

XXXXXXXXXX
ALNDGVESCL

ALNDGVESCL

FVHDAVLQSL

SAFDEFLEAK

VDRDSNADLA

IKAWIHRRMS

EAARRVLARI
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Bacilc     NRHRRLRQSGGMRALVRETFLHTEDFIYPIFVLEENVRNEVPSMPGVYQMSLDLLQAEMQEVVDLGIRSVIVFGLP--AEKDEVGSSAYCDHGIVQRAIQ

Bacila     NRHRRLRQSGGMRALVRETFLHTEDFIYPIFVLEENVRNEVPSMPGVYQMSLDLLQAEMQEVVDLGIRSVIVFGLP--AEKDEVGSSAYCDHGIVQRAIQ

Oceano     KRHRRLRASTSMRSLVRETHLRPTDFIYPIFVIESNIKNEIPSMPGIYQLSFDHLLEEVQEAYDLGIRSIILFGVV--SNKDEIGSEAFHDHGIIQEATR

Heliob     QRPRRLRENPVLRDMVREYHLRPEDLIYPLFAVPKDVVNPVSSMPGVCQLSVDNIVKEAVDAYKAGVRSVELFGIP--PEKDEVASGAYDPNGIVQEAVK

Neuros     QLHGGYAHP-LARSWQAERQLTKSMLIYPLFVSDDDEEVLIPSLPNQYRRGINRLVPFLEPLVHKGLRSVILFGVPKPGTKDALGTAADDPEGPVIRSIR

Saccha     VLAGGYNHP-LLRQWQSERQLTKNMLIFPLFISDPDDFTEIDSLPNINRIGVNRLKDYLKPLVAKGLRSVILFGVPIPGTKDPVGTAADDPAGPVIQGIK

Schizo     LLHAGYSNP-LLREWQGVRPITKSSLMYPIFISEDDAKEAIDSMPNQFRWGVNRLEEFLGPLVKKGLRSVILFGV-IESKKDYCGSMADSENGPVIKAVK

Xantho     YRPRRMRHDAFSRRLMRENTLTTDDLIWPVFVHESG-RAPIASMPGVERLSLDELLREAENALELGIPVIDLFPVIDPAGKSLDAAEAWNPDGLAQRAVR

Xcampe     YRPRRMRHDAFSRRLMRENTLTTDDLIWPVFVHEPG-RAPIASMPGVERLSLDELLREAENALELGIPVIDLFPVIDPAGKSLDAAEAWNPDGLAQRAVR

Xylell     YRPRRMRRHPFIRRLIREYTLTVDDLIWPVFVHGPG-RTPIASMPGVERLSLDALLHEAEHALTLGIPLISLFPVIDPALKSLDAAEAWNPDGLVQHAVR

Azotob     TRLRRNRRDEFSRRLVRENVLTPDDLILPVFVLDENRREPIPSMPGVERLSIDLLLKEAEALVELGIPLVDLFPYIPAERKSLDAAEAWNPDGLIQRAIR

Vibrvu     RRMRRMRKHEFSRRLMAENQLSVSDLIYPMFILMKDRRESVESMPGVERLSIDLMLEEAQYLAQLGVPAIALFPVVNQDAKSLCAAEAYNPEGLVQRAVR

Vibrch     RRLRRLRKHDFSRRLVAENQLSVNDLIYPMFILMKDRREKVDSMPGVERLSIDLMLEEAQYLANLGVPAIALFPVVNQDAKSLCAAEAYNPEGLVQRAVR

Yersin     RRMRRVRCHDFSRRLVAENHLTVNDLIYPVFVMETHQQQAVSSMPGVSRMTIDLLLKEAEAIAKLGVPVISLFPVIEAGKKSLYAEEAYNPDGLVQRTVR

Nitros     KRMRRNRRDDFSRRLVRENHLRPDDLIYPVFVLDSNREEKVASMPGVVRQSIDLLLLQAEKCLRLGIPALAIFPVIDASLKNLTADEAYNPDGLVPRTVK

Rhodop     IRPRRNRKTEWARRLVRENVLTTDDLIWPMFVVDTNQRVQVASMPGVERLSVDQIVRDAERAAKLDIPCIALFPFTEPSLRDEHGTEAANPENLICKTVR

Rpalus     IRPRRNRKTEWARRLVRENVLTTDDLIWPMFVVDTNQRVQVASMPGVERLSVDQIVRDAERAAKLDIPCIALFPFTEPSLRDEHGTEAANPENLICKTVR

Bradyr     IRPRRNRKAEWARRMVRENVLTTDDLIWPLFLIDNNKREQIASMPGVERLSVDQAVREAERAMKLTIPCIALFPYTDPSLRDEEGSEACNPNNLVCQAVR

Rhodob     ARFRRTRRTDALRRLTQEYTLTTGDLIWPLFVRDENIEEPIHSMPGVVRRSVDRIVAAAEEAASLGIPAVCLFPYTDPSLKTELCEEAWNPCNLANRAIR

Brucel     RRLRRMRKADWSRRLVQENHLTVNDLILSFFLTYSGVTEPVEAMPGVERYSVDMAVRMAEKAARLGIPAIAPFPREKPEVKTDDGSFVANPDNLINRAVR

Tricho     VRPRRLRRTPALRRMVEETQLTVNDLIYPLFVMEEGQKVEVVSMPGSYRYTLDLLLKEIEDAYNLGINAIALFPLVAEAKKDNFGTESYNSEGLIQRTVR

Nostoc     QRPRRLRRTATLRRMVRETTLTVDDLIYPMFVMEEGQKVEITSMPGCYRYSLDLLLKEIAEVSQLGIPAIALFPVISENKKDDIGAESYNPEGLVQQTVK

Thermo     -RPRRLRRTAQIRRLVREHTLTTADLIYPVFVMEEDQAQEVPSMPDCYRYTLDRLILELKEVDALGIGAIALFPLVPEHLKDNAGTESYNPEGLVQRSVR

Thaps      ARPRRNRKSAGVRAMVRENIVTPSNFIYPLFIHDEDFCQDISSMPGCQRHSLPSMLNEVGEALELGVKAFVLFPKVDDALKTNLACEAYNPEGIVHRSIR

Osinen     ARPRRNRKSAAVRGMVRENIVTPANFIYPLFIHEEDFNTEIPSMPGCERHSLPNMLKEVGEAYDLGVKTFVLFPKVPDELKTNLGVEAYNPDGIVHRAIR

Fucusve    VRPRRNRKSEAMRSMVRENIVRPANFIYPLFIHDKDFEVEIQSMPGCLRHSLPHMLEEVEEAWKFGVRTFVLFPQVPDHLKTNYGEECYNPEGIVPRAVS

Laminar    PRPRRNRKSEAMRSMLREAVVRPANFIYPLFIHDEDFEVEIKPMPGCLRHSLSHMLKEVEEAWKFGVRTFVVFPKVPDQLKTNYADECHNPNGIVPRAVS

Bigelow    QRPRRNRKTEAIRSMVRETIVTPQNLVLPLFVHDKDKSEPISAMPGCSRHSIDSLLKEVGEALELGVNHSVIFPKIADNLKDNLGTAAMDPKGLVPTCVR

Gracila    XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXSEDHNERIASMPGCERHSAHSVLREVQAARRLGVRSVVLFPKVADALKSNAAHECYNPAGLVPSVVA

Athalia    RRPRRNRASPVTRAAFQETDISPANFVYPLFIHEGEEDTPIGAMPGCYRLGWRHLVQEVAKARAVGVNSIVLFPKVPEALKNSTGDEAYNDNGLVPRTIR

Raphanu    RRPRRNRASPTVRAAFQETDISPANFVYPLFIHEGEEDTPIGAMPGCYRLGWRHLLQEVAKARAVGVNSIVLFPKVPEALKNPTGDEAYNDNGLVPRTIR

Pisum      RRPRRNRRSPALRSAFQETTLSPANFVYPLFIHEGEEDTPIGAMPGCYRLGWRHLLEEVAKARDVGVNSVVLFPKIPDALKTPTGDEAYNEDGLVPRSIR

Glycine    RRPRRNRKSPALRSAFQETSISPANFVYPLFIHEGEEDTPIGAMPGCYRLGWRHLVEEVAKARDVGVNSVVLFPKIPDALKSPTGDEAYNENGLVPRTIR

Lycoper    RRPRRNRRSSAARAAFQETNISPANLVYPLFIHEGEEDTPIGAMPGCYRLGWRHLVEEVAKARDVGVNSIVLFPKVPDALKTSTGDEAYNDNGLVPRTIR

Spinaci    RRPRRNRTSPVFRAAFQETTLSPANVVYPLFIHEGEEDTPIGAMPGCYRLGWRHLVEEVAKARDVVVNSIVVFPK-PDALKSPTGDEAYNENGLVPRTIR

Spioler    RRPRRNRTSPVFRAAFQETTLSPANVVYPLFIHEGEEDTPIGAMPGCYRLGWRHLVEEVAKARDVVVNSIVVFPK-PDALKSPTGDEAYNENGLVPRTIR

Hordeum    KRPRRNRRSPALRAAFQETSISPANLVLPLFIHEGEEDAPIGAMPGCFRLGWQHLLAEVYKARDVGVNSFVLFPKVPDALKSPTGVEAYNDNGLVPRTIR

Selagin    SRPRRNRKSAALRDAFQETTLTPANFILPLFIHEGEEDSPIGAMPGCSRLGWRHLIDEVYKARDVGVNSVVLFPKIPDALKSSTGDEAYNPDGLVPRAIR

Physcom    ARPRRNRRSPALRAAFQETTISPANFILPLFVHEGEQNAPIGAMPGCQRLGWRHLIDEVYKARDVGVNSVVLFPKVPDALKSSTGDEAYNPDGLVPRCIR

Arabido    RRARRNRKCPTQRAAFQETNISPANFIYPLFIHEGEVDIPITSMPGRYMLGWRHLIEEVARALDVGVNSVKLYPKVPEALKSPTGEEAFNDNGLIPRTVR

Chlamyd    SRPRRNRRSESFRASVREVNVSPANFILPIFIHESNQNVPIASMPGINRLAYGKVIDYVAEPRSYGVNQVVVFPKTPDHLKTQTAEEAFNKNGLSQRTIR

Gonyaul    XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXWHEVKSVVIFPKTPDELKTPTAEEAFNPDGLAQRAIR

Prochlo    YRPRRLRRTPALRSMVREHSLTAADFIYPLFVHEGAGVEPIGAMPGTNRWSLDRLMAEVQRAWGLGIRCVVLFPKVAEGLKTEDGAECFNEHGLIPRAIT

Synecho    YRPRRLRRTPALRAMVREHQLSSADFIYPLFVHEGTDVEPIGAMPGASRWSLAALTGEVQRAWNLGVRCIVLFPKVAEGLKTEDGAECFNANGLIPRAIR

Cparado    RRPRRNRKGAAMRGMYRETTVGPENFILPLFIHDGDDNQPISAMPGCFRLSREGLLKEVEGAYSEGIRAVVLFPKVPDNLKTSDGAECFNPDGIVPRTVR

Plasmod    RRERRIKRNKYLLSLYNNTNIKTSNFIYPLFIHEEDVEKKHTQLEGIYTYNVDGIIKEIEECIKLNIHHFMFFPVIREENKTVYCEESYNENSYFCKTIS

Plasmoy    XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXMFFPVVREENKSVYCEECYNENSYFCKTIT

Cmerol     SRPRRNRKTNAVREMVRENVVSPGNLVYPVFIHDEDHDEDIDVMPGCKRLSIQSLLKHAAQALDLGIGHIILFPKIEEHLKSNTADECYNPKGLVPSAIK

Phyt1      MNSLHSSLHHPAQRAWSEPHVHPSQLMYPLFVTLSEDRPIRGLEPELQWGQFASLVAHLRALMAKGLTSVMLFGVVEAKDAR--GSMADDGQTPVIACTK

Phyt2      MDSLHSSLHHPAQRAWSEPHLHPSQLMYPLFVTLAEDKPIRGLEPELQWGQFASLVAHLRALMAKGLTSVMLFGVVE--DKDARGSMAESDGTPVIKCTR

QIKGDFPELVVVADTCLCQFTSHGHCGVIEIILNDESLAVLAKTAVSQAKAGADIIAPSNMMDGFVTAIRHALDENFGH-VPVMSYAVKYSSAFYGPFRD

QIKGEFPDLVVVADTCLCQFTSHGHCGVIEIILNDESLAVLAKTAVSQAKAGADIIAPSNMMDGFVTAIRHALDENFGH-VPVMSYAVKYSSAFYGPFRD

MVKKDFPDMLVVADTCLCEYTSHGHCGVIQDVDNDASLELLAKTAVSQAKAGADIIAPSNMMDGFVVVIRQALDEAFNH-IPIMSYAVKYASAFYGPFRD

AVKDACPELYVITDVCLCQYTNHGHCGIVERILNDPSLDYLAKTAVSHAQAGADMVAPSDMMDGRVGAIRLGLDEAFEN-VPIMSYSAKYASAFYGPFRE

LLRQRFPQLYITVDVCLCEYTSHGHCGILRSLNNQLSVDRISDVALAYAKAGAHCVAPSDMNDGRIRAIKLKLIEEIVHRVTLMSYAAKFSGCLYGPFRD

FIREYFPELYIICDVCLCEYTSHGHCGVLYTINRERSVSRLAAVAVNYAKAGAHCVAPSDMIDGRIRDIKRGLINALAHKTFVLSYAAKFSGNLYGPFRD

EIRHLFPELVVACDVCLCEYTDHGHCGLLYTINNAKSVERIAEVSGNYALAGAQIISPSDCMDGRVKAIKQKLVELLSHKVCVISYSAKFASGFFGPFRA

ALKSRFPELGVMTDVALDPYTTHGQDGIIDYVLNEITVEALVKQSLSHAQAGVDIISPSDMMDGRIGAIRRALDADDHLNVRIMAYSAKYASAFYGPFRD

ALKARFPELGIMTDVALDPYTTHGQDGLIDYVLNEITVEALVKQSLSHAQAGVDIISPSDMMDGRIGAIRRALDADDHLNVRIMAYSAKYASAFYGPFRD

ALKTRFPEIGVMTDVALDPYTTHGQDGIINYVLNDITVEALVKQSLSHAQAGADIISPSDMMDGRIGAIRKALDTHNFVDTSIMAYSAKYASAFYNPFRD

ALRERFPELGVMTDVALDPYTTHGQDGIIDYVQNDVTIDALVKQALSHAEAGAQIVSPSDMMDGRIQALREALELADHTNVRIMSYSAKYASAYYGPFRD

ALKEHVPAMGVITDVALDPFTTHGQDGIIDYVMNDETTEVLIKQALSHAEAGADVVAPSDMMDGRIGRIRDALEEAGYIHTQIMAYSAKYASNYYGPFRD

ALKEHVPQMGVITDVALDPFTTHGQDGIIDYVLNDETTEVLVKQALSHAQAGADVVAPSDMMDGRIGRIRQALEEAGYIHTQIMAYSAKYASNYYGPFRD

ALKDAVPELGILTDVALDPYTTHGQDGVIDYVINDVTKEILVRQALSHAEAGAEIIAPSDMMDGRIGAIRDQLERQGLVNTQIMAYSAKYASCYYGPFRD

ELKKRFPELGVITDVALDPYTSHGQDGLIDYVLNDETVSVLERQALSHAQAGADVVAPSDMMDGRVAAIRAVLDRDQFIHTRILAYSAKYASSFYGPFRD

AIKKEFPQIGVLCDVALDPYTSHGHDGLIERILNDETVAVLVQQSLVQAQAGCDVIAPSDMMDGRIGAIREALDAAGYLDVQIMAYAAKYASAFYGPFRD

AIKKEFPQIGVLCDVALDPYTSHGHDGLIERILNDETVAVLVQQSLVQAQAGCDVIAPSDMMDGRIGAIREALDAAGYLDVQIMAYAAKYASAFYGPFRD

AIKKEFPEIGVLCDVALDPFTSHGHDGLIAAILNDETVAVLVRQALVQAEAGCDIIAPSDMMDGRVAAIREGLDQAGLIDVQIMAYAAKYASAFYGPFRD

AIKAAVPELAVMTDVALDPYNANGHDGLVRIILNDETVEALVRMALAQAEAGADILGPSDMMDGRIGAMRTALEAAGHKDVAILSYSAKYASAFYGPFRD

AIKKEVPEIGIITDAALDPFTTHGHDGILREILNDESVAMVVRGALSQAEAGADIIAPSDMMDGRVGAVRQALDEHGFSHVPIMSYATKFASAFYGPYRG

AIKQTIPDIVVITDVALDPYSSKGHDGIVGVILNDPTVEVLVKQALSQAEAGADIVAPSDMMDGRIGAIRKALDAAEYFDVGILAYSAKYASAYYGPFRD

AIKQAVPDIVVITDVALDPFTTHGHDGLVDTILNDPTVEMLVKMALSQAAAGTDFVAPSDMMDGRIGAIRQALDAEGYINVGILAYSAKYASAYYGPFRD

AIKEVLPDLLIFTDVALDPYSSEGHDGIVKEILNDETVEVLVKQAVSQAAAGADFVAPSDMMDGRVGAIRAGLDAAGYTHVGILAYSAKYASAYYGPFRD

MIKEKYPEAIVCTDVALDPYSDQGHDGVVEVILNDVTVNQLCKQAVSQARAGADIVAPSDMQDGRVKAIRDALDSEGFTNVSILSYTAKYASAYYGPFRD

MIKEAYPDSVVCTDVALDPYSDQGHDGVVEKILNDVTINQLCKQAVSQARAGADVVAPSDMMDGRVGAIRDALDAEGFTDVSILAYTAKYASAYYGPFRD

MIKEKFPDSIVCTDVALDPYSDQGHDGVVKQILNDETIMQLTKQVVCQARAGADVVAPSDMMDGRIGAIRDALDAEGFTNVSIMAYTAKYASAFYGPFRD

MIKERFPDSIVCTDVALDPYSDQGHDGVVKKILNDETIMQLTKQVVCQARAGSDVVAPSDMMDGRVGAIRDALDSEGFTDVSILAYTAKYASAFYGPFRD

AVKSKFPNAYMWTDVALDPYSDRGHDGVLSRILNDLTVEQLCKQALCHAQAGCDVISPSDMMDGRVGAIRETLDTHGYSDVSIVSYTAKYASGFYGPFRE

AVKSSFPDVCVWTDVALDPYSDQGHDGVVSRILNDRTVEQLCRQALCHARAGADVVSPSDMMDGRVGAIRDALDAHGFTHVSIVSYCAKYASAFYGPFRD

LLKDKYPDLIIYTDVALDPYSSDGHDGIVRVIMNDETVHQLCKQAVSQARAGADVVSPSDMMDGRVGAIRSALDAEGFQNVSIMSYTAKYASSFYGPFRE

LLKDKYPDLIIYTDVALDPYSSDGHDGIVRVIMNDETVHQLCKQAVSQARAGADVVSPSDMMDGRVGAIRAALDAEGFQNVSIMSYTAKYASSFYGPFRE

LLKDKYPDLIIYTDVALDPYSSDGHDGIVRVIMNDETVHQLCKQAVAQARAGADVVSPSDMMDGRVGAMRVALDAEGFQHVSIMSYTAKYASSFYGPFRE

LLKDKYPDLVIYTDVALDPYSSDGHDGIVRVIMNDETVHQLCKQAVAQAQAGADVVSPSDMMDGRVGALRAALDAEGFQHVSIMSYTAKYASSFYGPFRE

LLKDKYPDLVIYTDVALDPYSSDGHDGIVRVIMNDETVHQLCKQAVAQARAGADVVSPSDMMDGRVGAIRAALDAEGFQHVSIMSYTAKYASSFYGPFRE

MLKDKFPDLIIYTDVALDPYYYDGHDGIVTVIMNDETVHQLCKQAVAQARAGADVVSPSDMMDGRVGAIRAALDAEGYSNVSIMSYTAKYASSFYGPFRE

MLKDKFPDLIIYTDVALDPYYYDGHDGIVTVIMNDETVHQLCKQAVAQARAGADVVSPSDMMDGRVGAIRAALDAEGYSNVSIMSYTAKYASSFY-----

LLKDKFPDIIVYTDVALDPYSSDGHDGIVRVILNDETVYQLCKQAVSQARAGADVVSPSNMMDGRVGAIRSALDAEGFNDVSIMSYTAKYASSFYGPFRE

TLKDKFPDLVIYTDVALDPYSSDGHDGIVRVIMNDETVHQLCKQAVAQAEAGADVVSPSDMMDGRVGAIRTALDEAGYYHVSIMAYTAKYASAFYEPFRE

LLK-AIPDLVIYTDVALDPYSSDGHDGIVRLIMNDETVHQLCKQAVAQAQAGADVVSPSDMMDGRVGAIRKALDLAGHQDVSIIAYTAKYASAFYGPSRE

LLKDRFPDLVIYTDVNFDEYSTTGHGGIVGVILNDETIHQLRKQAVSQARAGADVVCTSEMLDGRVGAVRAALDAEGFQDVSIMSYSVKYTSSLYGRFRK

LLKDSFPDLEVYTDVALDPYNSDGHDGIVSVILNDETIEYLCRQAVSQAEAGADVVSPSDMMDGRVGAIRRALDREGFTNVSIMSYTAKYASAYYGPFRD

NVKRAFPDVVVYTDVALDPYNSLGHDGIVRVVLNDETIAYLCKQAVSQAEAGADYVSPSDMMDGRVGAIRDALDEAGFTDVGIMAYSAKYASAFYGPFRE

QLKHELPEMTVMTDVALDPYSCDGHDGIVSVVLNDETIEQLCRQAVVQARAGADMIGPSDMMDGRVGAIREALDDEGFEHVGIISYTAKYSSAYYGPFRE

QIKQEVPGMAIMTDVALDPYSCDGHDGIVSVVLNDETIELLCKQAVVQAEAGADLIGPSDMMDGRVGAIREALDDEGFEHVGIISYTAKYSSAYYGPFRE

MLKEKFPELLVITDIALDPYNSDGHDGIVDKIINDETVEQLCKQALCHAAAGADIVSPSDMMDGRIGAIRDALDGAGYTDVSILSYCAKYASAYYGPFRT

RIKEKFSDIIVYTDVALDPYNIYGHDGIYDEILNDITVHTLVKQSLCLAKSGADVVCPSDSMDKRIELIRKNLDFHNFRDILILSYTCKYSSSMYKPFRS

KIKDKFLDVIIYVDIALDPYNIYGHDGIYDEIINDISVHTLVKQSLCLAKSGADVLCPSDSMDNRIELIRKNLDYCNFRNVLILSYTCKYASTLYKPFRY

ALKEKFGRITVWTDIALDPYSDQGHDGIVSRILNDETVEQLCRQALCHARAGADIVAPSDMMDGRVGAIRDALDEEGFTDVSIVSYAAKYASSFYGPFRG

ELRQALPELLVACDVCMCEYTDHGHCGILRDVDNASTLERLASIALAYAQAGAHMVCPSDMMDNHIGAIRQAYDAHGFEHVSIMAYTSKKASVMYAPFRD

ALRKALPELLVACDVCMCEYTDHGHCGILRDVDNARTLERLSAIALAYAQAGAHMVCPSDMMDNRIGAIRKTFNENGFEHVSIMAYTSKKASVMYAPFRD

AAHGAPQFGDRKTYQMDPANRMEAFREAESDVMEGADFLIVKPALSYLDIVRDVKNNFNLPVVAYNVSGEYSMIKAAAQNGWINEKEVVLEKLISMKRAG

AAHGAPQFGDRKTYQMDPANRMEAFREAESDVMEGADFLIVKPALSYLDIVRDVKNNFNLPVVAYNVSGEYSMIKAAAQNGWINEKEVVLEKLISMKRAG

AADSTPQFGDRKTYQMDPANRLEAIREATSDVEEGADFLIVKPALSYLDIVREVRDNFDLPVVAYNVSGEYSMVKAAAQNGWIDERALVMEKLTSMKRAG

AAESSPKWGDRRSYQMDPGNSTEALRETALDIQEGCDLIMVKPGLAYLDIVRRLKETFDLPVAIYNVSGEYSMVKAAAEKGWIDEKRITLELLLSMKRAG

AAGSCPSFGDRKCYQLPPGGRGLARRAIVRDINEGADIIMVKPASQYLDIISDAKELKDLPVAAYQVSGEFAMIHAAAKAGVFDLKAMAFEATEGILRAG

AACSAPSNGDRKCYQLPPAGRGLARRALERDMSEGADGIIVKPSTFYLDIMRDASEIKDLPICAYHVSGEYAMLHAAAEKGVVDLKTIAFESHQGFLRAG

AANGAPKFGDRSCYQLPCNARGLAKRAILRDVREGADGIMVKPGTPYLDILAMASKLDDLPIATYQVSGEFAIIHAAAAAGVFELKRHVMETMDGFMRAG

AVGSAGNLADKTTYQMDPANGDEALREIALDLEEGADMVMVKPGMPYLDVVRRVKEEFRVPTFAYQVSGEYAMLKAAAANGWLDERKCVLEALMAFKRAG

AVGSAGNLADKTTYQMDPANSDEAMREIALDLEEGADMVMVKPGMPYLDVVRRVKEEFRVPTFAYQVSGEYAMLKAASANGWLDERKCVLEALMAFKRAG

AVGSATNLADKKTYQMDPANSDEALREIALDIEEGADMVIVKPGLLCLDVVRRVKETFRMPTYAYQVSGEYAMIKAAVSNGWLEERSGVLETLIAFKRAG

AIGSAGNLGNKFTYQMDPANGDEALHEVALDLAEGADMVMVKPGMPYLDVVRRVKDEFRVPTFVYQVSGEYAMHMAAIRNGWLGEA-VILESLIAFKRAG

AVGSASNLGNKKNYQMDPANSDEALHEVALDINEGADMVMVKPGMPYLDVVRRVKTELQVPTFAYQVSGEYAMHKAAIQNGWLKERETVLESLLCFKRAG

AVGSSANLGNKKNYQMDPANSDEALHEVAMDINEGADMVMVKPGMPYLDVVRRVKTELQVPTFAYQVSGEYAMHKAAIMNGWLKERETVFESLLCFKRAG

AIGSSSNLGDKKTYQMDPANSDEALQEIAQDLQEGADMVMVKPGMPYLDVVRRVKDTFGVPTFAYQVSGEYAMHMAAIQNGWLQEKPTVMESLLCFKRAG

AVGSSATLGNKYTYQMDPANSDEAIWEAGLDIQEGADMIMVKPGMPYLDIVRRVKDELGVPTFVYQVSGEYAMLKAAAMNGWLDEKACVTEALLACKRAG

AIGSAKALGDKRTYQMDPANTDEAIREVELDLAEGADMVMVKPGMPYLDIVRRVKETFGVPTFAYQVSGEYAMIAAAANNGWLDGDRAMMESLLAFKRAG

AIGSAKALGDKRTYQMDPANTDEAIREVELDLAEGADMVMVKPGMPYLDIVRRVKETFGVPTFAYQVSGEYAMIAAAANNGWLDGDRAMMESLLAFKRAG

AIGSAKTLGDKRTYQMDSANTDEALREVELDISEGADMVMVKPGMPYLDVVRRVKDTFAMPTFAYQVSGEYAMIAAAAGNGWLDGDRAMMESLLAFKRAG

AVGASGALGDKKTYQMDPGNSDEALRLIERDLREGADMVMVKPGMPYLDICRRVKDAFGVPTYAYQVSGEYAMIRGAADRGWIKGEAAMMESLLCFKRAG

AIGTQGLLGDKKTYYIDPANPEEAVREAEQDIAEGADMLMVKPGLPYLDIIHRLKDEFRLPTFAYQVSGEYAMIKAAGINGWIDEEKVMMESLLAFKRAG

ALDSAPKFGDKKTYQMDSANAREALKEVALDIAEGADMVMVKPALAYLDIICEVKKTTNLPVAAYNVSGEYAMIKAAGEKGWIDEKKVMLETLTSMKRAG

ALDSAPKFGDKKTYQMDAANAREAIKEVELDIVEGADIVMVKPALAYLDIIHQVQQATQLPVAAYNVSGEYAMIKAAAQMGWINEKQVILESLTSMKRAG

ALDSAPKFGDKKTYQMDPANVREAVREVSFDIEEGADMVMVKPALAYMDVIAQLKQVSNVPVAAYNVSGEYAMVKAAARNGWIDEKKVVLETLLGFKRAG

ALDSHP--GDKKTYQQDPANGREALIEAALDAAEGADMLMVKPGMPYLDIIRRLKDNSDLPIAAYHVSGEYAMLKAAVEKGWLDEKAVVLETLTCFKRAG

ALDSHP--GDKKTYQQDPANGREALIEAALDAAEGADMLMVKPGMPYLDIIRRLKDATPLPVAAYHVSGEYAMIKAACEKGWLEEKDVVLETLTCFKRAG

ALDSHP--GDKKTYQQDPANGREALLEAALDAEEGADMLMVKPGMPYLDVIRRLKESSNLPIAAYHVSGEYAMMKAAVERGWLDEREAVLEAMTCFKRAG

ALDSHP--GDKKTYQQDPANGREALIEAALDAAEGADMLMVKPGMPYLDVIQRLRESSNLPISAYHVSGEYAMMKAAVERGWLDERAAVLETMTCFKRAG

ALDSAPRAPNKKTYQMDPANKREALREALLDEQEGADMLMVKPGLPYLDIILLLKEETQLPIAAYQVSGEYAMLKAAALNGWIDEKAAVLETLTCFKRAG

ALDSAPRLPNKNTYQMDPANAREALTEARLDVEEGADMLMVKPGLPFLDVICRLKQHTSLPIAAYHVSGEYAMMKAAAERGWLDEKASVLEALTSFKRAG

ALDSNPRFGDKKTYQMNPANYREALIEAREDEAEGADILLVKPGLPYLDIIRLLRDKSPLPIAAYQVSGEYSMIKAGGVLKMIDEEKVMMESLMCLRRAG

ALDSNPRFGDKKTYQMNPANYREALIEAREDEAEGADILLVKPGLPYLDIIRLLRDKSPLPIAAYQVSGEYSMIKAGGVLKMIDEEKVMMESLMCLRRAG

ALDSNPRFGDKKTYQMNPANYREALTEMREDESEGADILLVKPGLPYLDIIRLLRDNSPLPIAAYQVSGEYSMIKAGGALKMIDEEKVMMESLLCLRRAG

ALDSNPRFGDKKTYQMNPANYREALTEMREDESEGADILLVKPGLPYLDIIRLLRDNSPLPIAAYQVSGEYAMIKAAGALKMIDEEKVMMESLMCLRRAG

ALDSNPRFGDKKTYQMNPANYREALVEMQADESEGADILLVKPGLPYLDIIRLLRDKSPLPIAAYQVSGEYSMIKAGGVLKMIDEERVMMESLMCLRRAG

ALDSNPRFGDKKTYQMNPANYREALIETQEDESEGADILLVKPGLPYLDIIRLLRDNSDLPIAAYQVSGEYSMIKAGGVLKMIDEEKVMLESLLCLRRAG

-----PRFGDKKTYQMNPANYREALIETQEDESEGADILLVKPGLPYLDIIRLLRDNSDLPIAAYQVSGEYSMIKAGGVLKMIDEEKVMLESLLCLRRAG

ALDSNPRFGDKKTYQMNPANYREALLETAADEAEGADILLVKPGLPYLDIIRLSRDNSALPIAAYQVSGEYSMIKAGGALNMIDEEKVMMESLMCLRRAG

ELDSNPRFGDKKTYQMNPENYREALLEVHADESEGADILMVKPAMPYLHVIRLLRDTSALPISAYQVSGEYSMIKAAASQGMLDEKKAILESLLCIKRAG

ALDSNPRFGDKKTYQMNPANYREALIETRMDEAEGADILMVKPAMPYLDVIRLLRDNTALPISAYQVSGEYSMIRAG-CRGMLDEKKAVLESLLSIRRAG

VQ------LDKKTYQINPANSREALLEAREDEAEGADILMVKPALPSLDIIRLLKNQTLLPIGACQVSGEYSMIKAAGLLKMIDEEKVMMESLLCIRRAG

ALASAPKPPNKKTYQMDPANYREAIREAKADEAEGADIMMVKPGMPYLDVVRLLRETSPLPVAVYHVSGEYAMLKAAAERGWLNEKDAVLEAMTCFRRAG

ALDSNPRLDGKQTYQQDPGNYREALLEAKLDEEEGADILMVKPGMPYLDVIKGLHENSNLPIAAYHVSGEYAMLKAAALNGWLDEKAVVLEALLSIKRAG

ALDSAPRVKDKSTYQMDPANAREAITEAQLDEQEGADILMVKPGLAYLDIIHRLSEESELPIAAYNVSGEYSMVKAAAERGWLDERAVVLETLLSFKRAG

ALDSAPRATNKDTYQMDPANAREAITEAQLDEQEGADIMMVKPGLAYLDIIHRLRNESELPIAAYNVSGEYSMVKAAAERGWIDERAVVLETLLSFKRAG

ALDSDPRFGDKTTYQMDPANVREALIEAELDLEEGADMIMVKPGLPYLDVIKTLRENSPLPIAAYQVSGEYAMIKAAVANGWLDERKVVMESLIALRRAG

ILNSNILKKNKQSYQHD-FNSYMDLNNVDKHIIEGADIIMVKPSMFYLDIIHKIKNRVQIPIAVYNVSGEYMMIKNYVNEDINYENEIITELFKSYLRAG

ILSANISKKNKQSYQHN-FNNYIDLNNVDKHIKEGADIIMVKPSLFYLDIIREIKKRINVPIAVYNVSGEYMMIKSYVNENENYENEILTELFKSYLRAG

ALDSAPRERDKKTYQMDPGNAREALREAAADLEEGADMLLVKPGVPYLDIIHLLYDAFPVPIAAYHVSGEYAMIKAAAQRGWIDEKQVVLETLLSLKRAG

AVESTFQ-GDRKRYQHPVGSTSHAALAFARDVHQGADSVIVKPSLFYADIVASLAANKTVPVVCYLVSGEYKMVKDYGDSTD-SLESVVREAHLGLLRAG

AVESTFQ-GDRKRYQHPVGSTSHAALAFERDVLQGADSVIVKPSLFYSDIVASFAAKKTVPVVCYLVSGEYKMVKDYGDSTN-SLESVVREAHLGLLRAG

ADLIITYHAKDAARWLQE

ADLIITYHAKDAARWLQE

SDLIISYFAKDVAKWLQE

ADLIITYHAKDAVRWLNE

ATIIISYFVPEFLDWLST

ARLIITYLAPEFLDWLDE

ANIVLTYFTPELLEWLEY

ADGVLTYFAPQVARWLRE

ADGVLTYFAPQVARWLRE

ADGILTYFAPQVASWLRE

ADGILTYFARRAAELLKQ

ADGILTYFAKDVAQWLAE

ADGILTYFAKEVAEWLAE

ADGVLTYFAKQVAQWLHD

ADAILTYFAVEVAGWLQE

ANGVLTYFAPAAAEKLRQ

ANGVLTYFAPAAAEKLRQ

ADGVLSYFAPKAAEKLRT

CDGILTYFAPEAARLLNG

CDGILTYFAMEVAEKLKA

ADLILTYFAKEVALILK-

ADLILTYFAKEVALMLL-

ADVILTYHAKQVAQWLQE

ADIILTYYAKQAAKWIKE

ADIILTYYAKQAAQWIKD

ADVILTYYAKDAARWLCE

ADAILTYYAKDAARWLCE

ASCILTYYAKDAARWLR-

ADAILTYYAKQAAMWMQQ

ADIILTYFALQAATCLCG

ADIILTYFALQAATYLCN

ADIILTYFALQAARTLCG

ADIILTYSALQAARCLCG

ADIILTYFALQAGRCLCG

ADIILTYFALQAARCLCG

ADIILTYFALQAARCLCG

ADVILTYFARQPPAVLCG

ADVILTYAALQAARWLCG

ADVILTYFAIQAAQWLCA

ADLILTYFALQAATKLCG

GDLILTYYGIEASKWLAG

ATVILTYYATQAARWLKE

ADLILTYHACDAAAWLRQ

ADLILTYHACDAAEWLRQ

ADFILTYFARPASRWIAE

ANIIITYFAKQYGLYMKK

ANIIITYFAKQYGLYIKN

ATSILTYYALEAAKWMQE

ASVLITYFTPYILEXXXX
ASVLITYFTPYILDRCAK
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Ricket1    IGTRKSPLALIHTNLVIQQIKQFFPDINCEIVPIITSGDLIQNKPLYDIGGKALFLKEIEQALLDKKIDLAVHSLKDVPGRIPEPLVIAAVLEREDPRDV

Ricket2    IGTRKSPLALIHTNLVIQQIKQFFPDINCEIVPIITSGDLIQNKPLYDIGGKALFLKEIEQALLDKKIDLAVHSLKDVPGRIPEPLVIAAVLEREDPRDV

Taestiv    IGTRGSPLALAQARQTRDELKAAAEDGAIEIVIIKTTGDMILDKPLADIGGKGLFTKEIDDALLQGSIDIAVHSMKDVPTYLPEGMILPCNLPREDVRDA

Pisum      IGTRGSPLALAQAHETRDKLMASAEEGAIQIVIIKTTGDKILSQPLADIGGKGLFTKEIDEALINGDIDIAVHSMKDVPTYLPEETILPCNLPREDVRDA

Arabido    IGTRGSPLALAQAYETREKLKKKVEDGAIHIEIIKTTGDKILSQPLADIGGKGLFTKEIDEALINGHIDIAVHSMKDVPTYLPEKTILPCNLPREDVRDA

Thaps      IGTRGSPLALAQAYETRRRLIENEAEGAIEICVMKTQGDMILDKSLMELGGKGLFTKELDTALLGDEVDICVHSMKDVPTWLPEGTVLPCNLPREDTNDA

Magneto    IGTRGSPLALAQTHETRDRLAAAGQEGAIDIEVIKTTGDLIQDRPLAEIGGKGLFTKELDEAMLSGRIHLAVHSMKDVPTLLPDGIVLPCILPREDVRDA

Rhodosp    IGTRGSPLALAQTHQVRDLLIAAGEPGAVTIEVIKTTGDAILDRPLSELGGKGLFTREIDDAMLAGTIDIAVHSMKDVPTYLPDGIVLPCMLEREDVRDA

Agrobac    IGTRGSPLALAQAYETRSRLMAA--EEMFEIVVLSTKGDRITDRALSEIGGKGLFTEELENQLLSGELDIAVHSSKDMPTVLPEGLHLSAFLPREDMRDA

Sihorhi    IGTRGSPLAMAQTHETRDRLAAA--PEMFEIVILSTKGDRITDRSLAEIGGKGLFTEELEQQLLSGDLDFAVHSSKDMPTKLPEGLFLSAFLPREDIRDA

Brucell    IGTRGSKLALAQAYLTRRLLQEA--EDAIEILPMSTAGDRIQDRPLSEVGGKGLFTEEIEQALKDGRIDIAVHSTKDMPTALPEGLHLSVFLEREDPRDA

Mesorhi    IGTRGSPLALAQAHETQARLMAA--AEAFEVVVISTSGDRIQDRPLSEAGGKGLFTKEIEEALLAGAIDIAVHSSKDMPTQLPDGLELSAFLPREDARDA

Rhodoba    IGTRGSPLALAQAYETRSRLSAA--EEAFEIVVIKTTGDKVLDRPLKEIGGKGLFTREIEEALLSGGIDIAVHSMKDMPTLQPEGLILDTYLPREDTRDA

Rhodob2    IGTRGSPLALAQAFETRSRLMAA--EEAFEIVVIKTSGDIAADKPLKEVGGKGLFTKEIEEAMLAGSIDIAVHSMKDMPTLQPEGLILDCYLPREDTRDA

Nostoc     IGSRKSQLALVQTYWVREQLQNSFPDINFEVHTMSTQGDKILDVALAKIGDKGLFTKELEVGMINEEIDFAVHSLKDLPTNLPEGLALAAITERENPADA

Nosto2     IGSRKSQLALVQTYWVREQLQNSFPDINFEVHTMSTQGDKILDVALAKIGDKGLFTKELEVGMINEEIDFAVHSLKDLPTNLPEGLALAAITERENPADA

Trichod    IGSRKSQLALIQTYWVQEKLEKNFPNITFEVHKMSTQGDKILDVALAKIGDKGLFTKELELGMLQNETDLAVHSLKDLPTNLPEGLILGCVTERENPADA

Thermos    IGSRKSQLALVQTEWVQAQLQTHHRDRAFEVVTMTTQGDNILDVALAKIGDKGLFTKELELSMLRGETDLAVHSLKDLPTQLPDGLVLAAITEREDPADA

Promari    IASRRSKLAMVQTLWVKEQLEKNIPDLEVSIEAMATQGDKILDVALAKIGDKGLFTKELEAQMLVGHADIAVHSLKDLPTNLPDGLTLGCITKREDPSDA

Synecoc    IASRRSQLAMVQTNWVKAELEKAHPGLTITVEAMATQGDKILDVALAKIGDKGLFTKELEAQMLVGRAEIAVHSLKDLPTNLPEGLMLGCITEREDPADA

Mus1       VGTRKSQLARIQTDTVVAMLKALYPGIQFEIIAMSTTGDKILDTALSKIGEKSLFTKELENALEKNEVDLVVHSLKDVPTILPPGFTIGAICKRENPCDA

Mus2       VGTRKSQLARIQTETVVAMLKALYPGIQFEIIAMSTTGDKIVDTALSKIGEKSLFTKELENALEKNEVDLVVHSLKDVPTILPPGFTIGAICKRQNPCDA

Rattus     VGTRKSQLARIQTDTVVAMLKTLYPGIQFEIIAMSTTGDKILDTALSKIGEKSLFTKELENALEKNEVDLVVHSLKDVPTILPPGFTIGAICKRENPCDA

Homo       VGTRKSQLARIQTDSVVATLKASYPGLQFEIIAMSTTGDKILDTALSKIGEKSLFTKELEHALEKNEVDLVVHSLKDLPTVLPPGFTIGAICKRENPHDA

Sacchar    IGGRKSKLAVIQSNHVLKLIEEKYPDYDCKVFTLQTLGDQIQFKPLYSFGGKALWTKELEDHLYHDKLDLIVHSLKDMPTLLPEGFELGGITKRVDPTDC

Candida    IGGRKSKLAVVQSEIVKKVIEDTFPNLSCSILALSTLGDKVQTQPLYTFGGKSLWTKELEILLLDSKLDLIVHSLKDMPTNLPEEFELGCIFQREDPRDA

Ecoli      IATRQSPLALWQAHYVKDKLMASHPGLVVELVPMVTRGDVILDTPLAKVGGKGLFVKELEVALLENRADIAVHSMKDVPVEFPQGLGLVTICEREDPRDA

Shigell    IATRQSPLALWQAHYVKDKLMASHPGLVVELVPMVTRGDVILDTPLAKVGGKGLFVKELEVALLENRADIAVHSMKDVPVEFPQGLGLVTICEREDPRDA

Salmone    IATRQSPLALWQAHYVKDALMATHPGLTVELVPMVTRGDVILDTPLAKVGGKGLFVKELEIALLEKRADIAVHSMKDVPVAFPDGLGLVTICEREDPRDA

Proteus    IATRQSPLAMWQALYVKEQLQIAHPSLVVELVPMVTKGDIILDTPLAKVGGKGLFVKELELALLSSRADIAVHSMKDVPIDFPEGLGLVTICEREDPRDA

Vibriul    IATRKSPLALWQAYYVKDALQKAHPGLEVELVTMVTKGDVILDTPLAKVGGKGLFVKELEVAMLEGRADLAVHSMKDVPVDFPEGLGLVTICEREDPRDA

Vibriho    IATRQSPLALWQANYVKDALMAAHPGLQVELVTMVTRGDVILDTPLAKVGGKGLFVKELEIAMLEGRADLAVHSMKDVPVDFPDGLGLVTICEREDPRDA

Azotoba    IATRKSALALWQAEYVKARLEQAHPGLAVSLVPMVSRGDKLLDAPLAKIGGKGLFVKELETALLENAADIAVHSMKDVPMEFPEGLGLYCICEREDPRDA

Chlorob    IGTRSSPLALWQAEFTKAELSRHFPELNITLKLVKTTGDVLLDSPLSKIGDMGLFTKDIEKHLLAKEIDLAVHSLKDVPTGTPEGLVISSFTKREDTRDV

Euglena    VATRKSPLAMWQAEFIQSELERLWPGITVELQPMSTRGDKILDSPLAKVGGKGLFVKELETALLENRSDIAVHSTKDVPMELPEGLVLGVICKRHDPCDA

Staphyl    VGSRRSKLALTQSQQFIDKLKA-EPNLEIEIKEIVTKGDRIVDKQLSKVGGKGLFVKEIQHELFEKNIDMAIHSLKDVPSVIPEGLTLGCIPDRELPFDA

Staepid    VGSRRSKLALTQSQQFIDKLKF-DPSLDIEIKEIVTKGDKIVDKQLSKVGGKGLFVKEIQNELFNKEIDMAIHSLKDVPSMIPDGLTLGCIPDREIPFDA

Bacillm    VGSRRSKLALTQTKWVIEQLKK-GLPFEFEIKEMVTKGDQILNVTLSKVGGKGLFVKEIEQAMLDKEIDMAVHSMKDMPAVLPEGLTIGCIPLREDHRDA

Bacillh    IGSRRSQLALTQTEWVISKLKE-GAPFDFEIKKIITKGDQILDVTLSKVGGKGLFVKEIEQAMANKEIDIAVHSMKDVPSVLQEGFALGATTTRVDPRDA

Paeniba    VGTRQSQLALTQTEQVIGDLKELGLPFEFEIKKIVTKGDRILDVTLSKIGGKGLFVKEIEQAMLDGEIDMAVHSMKDMPSVLPEGLINGGVPLRKDPRDA

Listerm    VGSRRSKLALTQSNWVINKLKENYPEFDFEIKEIVTKGDRILDVTLSKVGGKGLFVSEVEQALSDEAIDFAVHSMKDVPSSLKEGLIIGAIPKRESPLDC

Listeri    VGSRRSKLALTQSNWVIKKLKENYPEIDFEIKEIVTKGDRILDVTLSKVGGKGLFVSEVEQALSDEVIDFAVHSMKDVPSSLKDGLVIGAIPKRESPLDC

Plasmo1    IGTRNSPLAIKQSEKVKKKLLTYNENINVILKPIKTTGDILD-KTVGSFGGKGIFTKELDEELIKNNVDICVHSLKDIPTVLPDNIHLSCFLKRDTINDA

Plasmo2    IGTRDSPLALKQSEKVRKKIMSYNKNINVTFKYIKTTGDILDSKSVGLYGGKGIFTKELDEQLINGNVDLCVHSLKDVPILLPNNIELSCFLKRDTINDA

Cmerola    IGTRGSPLALAQAHETKRLLEEADREGAIHIEIIHTTGDIVLDRALSEIGGKGLFTREIDEAQLRGDIDIAVHSMKDVPTFLPPDIELTSILRREDTRDA

Phyto1     VSSRKSQLAMAQTNTVIAMLEVKFPALRFVVGQQDTVGDQVLDRHLSELGASGLFTKSLEDALLAKTASFAVHSLKDMPTTLPDGLVLAAITKRESPEDA

Phyto2     VSSRKSQLAMAQTTTVIGMLEERFPELQFVVGQEDTVGDQVLDRHLSDLGASGLFTKSLEDALLAKTASFAVHSLKDMPTTLPDGLVLAAITKRESPEDA

FVCLKKSIEELPQNAVIGSSAVRRKAFIQKIRPDLKVTVFRGNVDSRIKKLMTGEVDATILAYTGLKRLEVFNPEYIEYSQMLPCIGQGVIAVEIRKDDN

FVCLKKSIEELPQNAVIGSSAVRRKAFIQKIRPDLKVTVFRGNVDSRIKKLMTGEVDATILAYTGLKRLEVFNPEYIEYSQMLPCIGQGVIAVEIRKDDN

FICLTKTLGELPAGSVIASASLRRQSQILYKYPSLKVVNFRGNVQTRLRKLKEGDVHATLLALAGLKRLGMPETATLSVDEMLPAVAQGAIGITCRSNDD

FISLSASLADLPAGSVIGTASLRRKSQILHRYPSLTVQDFRGNVQTRLRKLSEGVVKATLLALAGLKRLNMTENVTLSIDDMLPAVAQGAIGIACRSNDD

FICLTATLAELPAGSVVGTASLRRKSQILHKYPALHVEEFRGNVQTRLSKLQGGKVQATLLALAGLKRLSMTENVALSLDEMLPAVAQGAIGIACRTDDD

FITANKRIADLPDNSVIGTASLRRQAQILAQNPTLKCVNFRGNVQTRLRKLDDGVVDATLLAIAGLKRMDMDDCATLEWDEMLPAVAQGAIGIQCRSDDT

FISLKASLADLPQGAVVGTSSLRRGAQILHRRPDLKVVNFRGNVQTRLRKLDEGVVDATMLAMAGLRRLGLAGHVTLSEDDMLPAVAQGAIGITCRADDE

FLGRDARLADLPEGSVVGTASLRRGAQILAMRPDIKVISFRGNVQTRLDKLARGEADATMLAIAGLNRLGMADKASLEIDEMLPAVAQGAVGVTCRAGDE

FIGRTPKLLELPQGAVVGSASLRRQALIRRLRPDLNVIVFRGLVDTRLRKLEEGQADATLLAFAGLKRLGKDNVPTLDPKEFPPAPAQGAIGVESRIGDA

FVGRSKRLVDLPQGATVGSSSLRRQALIRRLRPDIDVITYRGQVETRLRKLAEGQVDGTLLAYAGLRRLGMEHVPTLDPEEFPPAPAQGAICVEARIGDD

FIGRSRRFMDLPQGATVGSSSLRRQALIRRLRPDIEVVMYRGNVDTRLRKLDAGEVDGTFLACAGLRRLGLADVITLDPSVFPPAPGQGAIGIESRIGDE

FVGKAKTIADLLRGAKVGSSSLRRQALIRRMRPDLDVVMFRGNVQTRLRKLDEGVAAGTILAYAGLKRLGLEHVATMPLDIFPPAPGQGAIGIETRIGDR

FITFAGGLADLPQGATVGSSSLRRRAQLLNKRPDLQVVEFRGNLQTRLKKLNDGVARGTFLAMAGLNRLKMNEVPRIESEEMLSAVAQGAIGIERRTDDP

FVSMKNSLAELPEGAVVGTSSLRRRAQLAARRPDLKMVEFRGNVQTRMKKLGEGVADATFLALAGLNRLGMSEVAKIEPEDMLPAVAQGCIGIERREADT

LVVHEKQIDTLPAGAVIGTSSLRRLAQLRNQFPHLTFKDVRGNLNTRLAKLDAGEYDGLILAAAGLQRLGMGDRVHLPKEISLHAVGQGALGIECRADDA

LVVHEKQIDTLPAGAVIGTSSLRRLAQLRNQFPHLTFKDVRGNLNTRLAKLDAGEYDGLILAAAGLQRLGMGDRVHLPKEISLHAVGQGALGIECRADDA

LVLHEKQLETLPEGAVIGTSSLRRLAQLRYHFPHLEFKDVRGNLNTRLAKLDAGEYDALILAFAGLHRLGMSDRIHIPPEISLHAVGQGALGIECRAGDN

LVLGAHTIDTLPEGTVIGTSSLRRLAQLRHYYPHLTFKDVRGNLNTRLAKLDAGEYDALILAVAGLRRLGFGDRISLPATVSLYAVGQGALGIECRAEDA

LVVNKYQLESLPPGSIVGTSSLRRLAQLRYKFPHLDFKDIRGNVITRIEKLDSGEFDCIILAAAGLKRLGFESRVHIPNEISLHAVGQGALGIECKSDDK

LVVNAHKLDTLPEGAVVGTSSLRRLAQLRHHYPHLSFKDVRGNVITRLEKLDSGDYDCLILAAAGLERLGFGNRIHIPGDISLHAVGQGALGIECVEDKP

VVFHPKTLETLPEKSAVGTSSLRRVAQLQRKFPNLEFKSIRGNLNTRLRKLDEQEFSAIVLAVAGLQRMGWQNRVGLHPEECMYAVGQGALAVEVRAKDQ

VVFHPKTLETLPEKSAVGTSSLRRVAQLQRKFPNLEFKSIRGNLNTRLRKLDEQEFSAIVLAVAGLQRMGWQNRVGLHPEECMYAVGQGALAVEVRAKDQ

VVFEGKTLETLPEKSAVGTSSLRRVAQLQRKFPHLEFKSIRGNLNTRLRKLDELEFSAIILAVAGLQRMGWQNRVGLHPEECMYAVGQGALAVEVRAKDQ

VVFHPKTLETLPEKSVVGTSSLRRAAQLQRKFPHLEFRSIRGNLNTRLRKLDEQEFSAIILATAGLQRMGWHNRVGLHPEECMYAVGQGALGVEVRAKDQ

LVMPFKSLDDLPDGGIVGTSSVRRSAQLKRKYPHLKFESVRGNIQTRLQKLDDSPYQCIILASAGLMRMGLENRITFHSDTMYHAVGQGALGIEIRKGDT

IVMKQKSLKDLPAGAIVGTSSIRRSSQLIKNYPHLRFESVRGNIQTRLNKLDQNEYCCLILASAGLIRLGLGHRIT-YLDDMYYAVGQGALGIEIRKGDD

FVSNNDSLDALPAGSIVGTSSLRRQCQLAERRPDLIIRSLRGNVGTRLSKLDNGEYDAIILAVAGLKRLGLESRIRLPPEISLPAVGQGAVGIECRLDDS

FVSNNDSLDALPAGSIVGTSSLRRQCQLAERRPDLIIRSLRGNVGTRLSKLDNGEYDAIILAVAGLKRLGLESRIRLPPEISLPAVGQGAVGIECRLDDT

FVSNKHSLDDLPAGSIVGTSSLRRQCQLAERRPDLIIRSLRGNVGTRLGKLDNGDYDAIILAVAGLKRLGLESRIRLPPDVSLPAVGQGAVGIECRLDDA

FVSNHDSLEQLPAGSVVGTSSLRRQCQLKALRPDLIIRDLRGNVGTRLSKLDNGDYDAIILAVAGLKRLKLTERIRLSAEQSLPAVGQGAVGIECRLDDH

FVSNTHHVDELPQGAVVGTCSLRRQCQLKAYRPDLVIKELRGNVGTRLSKLDAGEYDAIILAAAGLKRLELEERIRIEPEQSLPAVGQGAVGIECRTNDE

FVSNTAKIEDLPSGAIVGTCSLRRQCQLKAARPDLVIKELRGNVGTRLSKLDAGEYDAIILAAAGLKRLELESRIRIEPEQSLPAVGQGAVGIECRVNDQ

FVSNAASLDELPAGSLIGTSSLRRQAQLLARRPDLKIQFLRGNVNTRLAKLDAGEYDAIILAAAGLIRLGFEGRIRIAIADSLPAGGQGAVGIECRSADR

IISKSKGLKDLPPNARMATSSLRRMSQLLSMRPDLQILDIRGNLNTRFKKFDDGEFDAMMLAYAGVYRLEFSDRISLPHDVMLPAVGQGALGIETRTDDA

IVFPKKSLEDLPHGARVGTSSLRRQCQLLLKRPDLKFLELRGNVNTRLAKLDSGDYDAIILAAAGLKRLGFSDRVLIDPNVMCPAAGQGALSIELRTNDP

YISKTTPLSQLPEGSIIGTSSLRRGAQILSKYPNLEIKWIRGNIDTRLEKLQTEDYDAIILAAAGLRRMGWSDDI-LDRDTLLPAIGQGALGIECRSDDE

YIAKNIPLQELSEGSIVGTSSLRRGAQILSKYPHLKIKWIRGNIDTRLKKLETEDYDAIILAAAGLKRMGWSDNI-LDRDILLPAIGQGALGIECRSDDK

LISKNERFEELPSGAVIGTSSLRRGAQLLSMRSDIEIKWIRGNIDTRLEKLKNEDYDAIILAAAGLSRMGWSKDT-LEPEISVPAVGQGALAIECRENDH

LISNEYTLAELPAGSIVGTSSLRRSAQILAKRPDLEVKWIRGNIETRLRKLKEEDFDAIILAAAGLERMGWSNEI-LDPDLCVPAVGQGALGIECRADDD

LISRSLHLHELPQGARVGTSTLRRSSQLLAYRPDLVLEPVRGNIDSRLRKLEEEGFDAIILAAAGLQRMGWENR--LSADVCLPAVGQGALGIECRENDA

FVFNQNSLDELPQGSVIGTSSLRRAAQLLKHRPDFVIKPIRGNIDTRLQKLHAENFDAIILAKAGLARMGWLENTTIPPEVCLPAVGQGALAIECRESDQ

FVFNESTLDDLPKGAVIGTSSLRRAAQLLKHRPDFVVKPIRGNIDTRLQKLHAENFDAIILAKAGLARMGWLENTSISPELCLPAVGQGALAIECRETDL

FLSIKRDINLSS--RTIATSSLRRTSQIRYKYKNLKLKFIRGNINTRIAKLFNNSFDSIIIAFCGLERLVSKKILRLNTNIMCPALCQGIIGVTSNKNNP

FLSIKNDMNTVKSVCTIGTSSLRRRSQIKNRYKNIYVNNIRGNINTRIEKLYNGEVDALIIAMCGIERLIKKANLKLNKNLIYPALGQGIIAVTSHKKNY

FVSFKKSLDELPPGSVVGSSSLRRQSQILARYPHLKVINFRGNVQTRLRKLEECVVDATLLALAGLRRLQMEHVATLGMEDMLPAVAQGAIGITTRRGDD

AVIHPKTLKQLPEGSVIGTSSLRREALLRQQFPTFEIKTLRGNIQTRLAKLDHDDYDAIIVAACGFRRLGDRIDEILPMDTFGYGVGQGSIGVECRADDE

AVIHPKTLQQLPEGSIIGTSSLRREALLRSQFPTFEIKVLRGNIQTRLAKLDHDDYDAIIVAACGFRRLGDRIDEILPMDTFGYGVGQGSIGVECRADDE

AMLEICNQINHLPTFELIKPERAFLEYLDANCRTPIAAYSQYLDEGNAEALATAAYKSNRTDASTGLHTETTNIKTSTEAGIKAAKMMLEA

AMLEICNQINHLPTFELIKPERAFLEYLDANCRTPIAAYSQYLDEGNAEALATAAYKSNRTDASTGLHTETTNIKTSTEAGIKAAKMMLEA

KMMEYLSSLNHEDTRLAVACEREFLSVLDGNCRTPIAAYAYRDKNCSFRGLLASPDGSIVYETSRSGDMVALGQDAGHELKSKAGPGFFDG

KMAEYLASLNHEETRLAISCERAFLTTLDGSCRTPIAGYASRDKNCLFRGLVASPDGTRVLETSRIGDMMKIGKDAGEELLSRAGPGFFNS

KMATYLASLNHEETRLAISCERAFLETLDGSCRTPIAGYASKDENCIFRGLVASPDGTKVLETSRKGDMVKMGKDAGQELLSRAGPGFFGN

RSLKYIDALNCMDTHVCVNCERAFLEALDGNCKTPIAGQA-RIVKIVFKGLIAMPDGSLKYETEATGDAVEIGRKAGEELKAQAGEKFFE-

AAHAFLAALNCPDSFVRVAAERAFLTRLDGSCRTPIAALAVLD-HLSFRGLIVSPDGTAIHATSRSGDAEAMGKDAAEELIKVAGPGFFDL

TAHRWLAPLNHRATQLCVEIERAFLTRLDGSCRTPIGGLARLKRTVFFRGMIIRTDGKVIHQTTREGDGIALGDDAGAELLAKAGPGFFQV

RMDKLLAPINDRPTYDAVTCERAFLAALDGSCRTPIAGYATCEGNLHFSGLILTPDGQTSHGVEISGDALILGKKAGEEVRAKAGSNFFEG

RINTLLAAIDDPRTHEAVSCERGFLATLDGSCRTPIAGYAQSDGHIRFAGMILTPDGTTSHQIEIDGDAERLGQEAGERIRAKAGPGFFSS

RIDVLLAPLAHRETQIALACERAFLGALDGSCRTPIAGLATVEGRLSFRGMILTPDGRQAHEVTAEGDAAALGTDAANRVRAMAGPHFFDG

AVEKMLVAIHDVPTGQALACERAFLAALDGSCRTPIAGHATIETNLSFAGLIISPDGTQSHTVELQGDAARIGDEAARTVRAKAGEKFFDG

RAQEMLAAIHDVPTGHRLAAERSFLLKLDGSCETPIAGLAILEGQLWLRGEILRPDGSESISGEIRGDAAALGSELASELLGRAPADFFS-

RAKMLLDAIHHAPSGLRLACERSFLLTLDGSCETPIGGLSVLEGQIWLRGEILRPDGSETITGEIRGDGVALGAELAKQLLAKAPADFFC-

ELITVLKAIEHPETRDRCLAERSFLRSLEGGCQVPIGVNTEINGELILTGVVASVDGQNLVKDTVSG-AEAIGIRLAELLREQGAQEILNT

ELITVLKAIEHPETRDRCLAERSFLRSLEGGCQVPIGVNTEINGELILTGVVASVDGQNLVKDTVSG-AEAIGIRLAELLREQGAQEILNT

NILNLLKSLEHTATAQRCYAERAFLRELEGGCQVPIGVNTQIEGQLTLTGLVASLDGKKLVKDIVTG-AEQIGIELAQKLRKQGAQEILDQ

DILALVKTLEHPETTARCLAERAFLRQLEGGCQVPIGVHTVIENQLTLTGLVASLDGQRLVKDSLTG-AEELGTRLALKLREQGASEILEE

EVLKIISVLEDKVSSQRCLAERSFLRELEGGCQVPIGVNSSIQNEIALIGMVASIDGKRLIKNESIG-PEEVGKKLAEKLKLQGADKILSE

EVLEIIKVLEHTTTSRRCLAERAFLRELEGGCQVPIGVNSQINNELTLTGMVASLDGKRLIRDEASG-PESIGIELAGKLKHQGAGAILKE

DILDLVSVLHDPETLLRCIAERAFLRHLEGGCSVPVAVHTVMKDQLYLTGGVWSLDGSDSMQETMQAAAENLGISLASLLLNKGAKNIL-D

DILDLVSVLHDPETLLRCIAERAFLRHLEGGCSVPVAVHTVIKDQLYLTGGVWSLDGSDSMQETMQAAAENLGISLASLLLNKGAKNIL-D

DILDLVGVLHDPETLLRCIAERDFLRHLEGGCSVPVAVHTVMKDQLYLTGGVWSLDGSDSMQETMQAAAENLGISLASLLLNKGAKNIL-D

DILDLVGVLHDPETLLRCIAERAFLRHLEGGCSVPVAVHTAMKDQLYLTGGVWSLDGSDSIQETMQAAAQNLGISLANLLLSKGAKNIL-D

KMMKILDEICDLNATICCLSERALMRTLEGGCSVPIGVESKYNEKLLLKAIVVDVEGTEAVEDEIEMDSMACGKILAERMIADGAKKILDE

NIKSILKKIEDPIATICCLAERSLMRYLEGGCSVPLGVHSDYNEELTLKGIIVSPDGTVSIEDEVIKDCEQVGIELGDKLKAKGAKEILDK

RTRELLAALNHHETALRVTAERAMNTRLEGACQVPIGSYAELIDEIWLRGLVGAPDGSQIIRGERRGDAEQMGISLAEELLNNGAREILAE

RTRELLAALNHHETALRVTAERAMNTRLEGGCQVPIGSYAELIDEIWLCALVGAPDGSQIIRGERRGDAEQMGISLAEELLNNGAREILAE

RTQALLAPLNHSQTALRVTAERAMNTRLEGGCQVPIGSYAEIINEIWLRALVGAPDGSVMVRGERRGQAEQMGISLAEELLENGARAILTE

DTQALLAALNHADTATCVKAERAMNTRLEGGCQVPIGSYAIWQNKIWLRALVGAPDGKTILRGERLVDAEQAGISLAEELLDKGAREILTA

RILKLLEPLNHADTADRVKCERAMNLTLEGGCQVPIGSYALLEGEIWLRALVGEPDGSEIVRGEIRGQAEQLGVQLANQLLDEGAREILTK

RVRALLAPLNHADTADRVRCERAMNLTLQGGCQVPIGSYALLEGTIWLRALVGEPDGSQIVRGEIRGQAEQLGITLAEQLLSQGAKEILER

EIQALLAPLDHAPTALRVGAERALNKRLNGGCQVPIACYAELEDQLWLRGLVGQPDGRLLLRAEARAEAEALGVRVAEALLAQGAQRILAA

ETIEIVRVMNDSNTEICCRAERALLRHLQGGCQIPIGCYGSYISTLKLLAFVGSVDGKTALRNELTKEAEAVGIELAEVLLSMGAEKILAD

EIAALLEPLHHIPDAVTVACERAMNRRLNGGCQVPISGFAQLKDQLRMEARVGSVTGKGPLIIQSKTESEALGVEVADMLLADGAQAYLDE

ELLTLLSKVHNDEVAKCVTAERTFLAEMDGSCQVPIAGYATISDEIEFTGLIMTPDGKERFEYTMNGDPVELGKTVSNKLKEQGAYEIIKR

ELLDLLSKVHNHDVAQCVTAERTFLSEMDGSCQVPIGGYATIAQQIEFTGLIMSPDGKERYEHTALGDPVKLGIEVSQVLKKQGAYDIIKK

ELLSLLQALNHDETARAVRAERVFLKEMEGGCQVPIAGYGRILDNIELTSLVASPDGKTIYKEHITGDPIAIGSEAAERLTSQGAKLLIDR

EVLEMLKTINDDTTAKTVLAERTFLHRMEGGCQVPIAGYATLTDEIELTALVGTPDGEQIFKEILRGDPVQLGETMAQALMDQGAKEVLEQ

ELRDVLSLYNDPDTALTVAAERRFLAVLNGGCQVPIAAYANLERRIRLTGMVGSADGRGYFEGECRRDPVAFGERIAGLLLAQGGRVTXXX
QIRDMLTSIHHEETGICVEAERVFLKKLNGGCEIPIAGFATRAN-VQFKGLVGNADGSIILESEQVGNPSEIGNKVAEDLLSEGADTIIKE

QICDMLASIHHEETGICVEAERVFLKKLNGGCEIPIAGFATKTG-VHFKGLVGNADGSIILESERTGSPAEIGNQVAEELLSEGADTIIKE

EISQILKNINNEKSQIMANIERAFLQKIDGSCTMPIGGYTKFSKKIFFNAIINDINGLENYKIKVVRIADEAAEKIKEKIGIDHMSKWMIE

FISSLLKNINNKKSEMMAQIERSFLYHIDGNCMMPIGGYTNMRNDIYLHVIINDIHGYNKYQVTQKDIGPNAAIKMKEIIGTEQFNKIKAE

RTAALLGPLSCPRTKLCVEAERAFLANLDGSCRTPIAGQAWFDTRIHFRGLVATPDGRDLFETTRQCECAAAGTELRDRVGPDFLVNYVQE

ETIEMLKTITDEKSAQLCKAERSLLYHLEGGCQIAMGVSATLDEDLTLNSTVLSRDGKESVHESISGPAENLGKQLAQRFWDELARKVLGK

ETIKMLETITDEKSAQLCKAERSLLYHLEGGCQIAMGVSATLDEDLTLNSTVLSRDGKESVHETISGPAEELGKTLAXXXXXXXXXXXXXX
Uroporphyrinogen synthase amino acid sequence alignment (unresolved tree, not shown)
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Clostri1   KNICVTRSRVQAKELREKLSDLGAQVTEINAIKIKSRLEKYVERLKDYKFIVLTSVNAVNILFDYLVKKK-GRFAVIGPATEKALLKRGKADIIAKEVAE

Cloaceto   RNICITRSKNQSKTMREELLDLGAEVTEVHSIEIENTLEEYINKISEYDYIILTSVNAVEVLFDYLASKR-AKFAVIGNATKEALKKRGVPEIVSRKNGE

Cloperfr   ANICLTRSKEQSKEIKWKLKELGAEVTEINSIKIKETLDEYINTLEKYDHIVFTSVNAVNVFFDYLVKNK-ADFAVLGKATKKALIARGVPSIMAHSTAE

Clostri2   TKILVTRPKESSGTLVEKLRQLGAEPVEYPCIEVVPILYHACENIREYGWILLTSKNGIQIFFDYLNSKANTKIGTVGSQTAKALKEVGISDFTPEIDGR

Selenomo   KRILVTRARSQASKLTAKLEKLGAEVLEAPAISMADPLDKAIDHVADYHWLIFTSANGVGRFFARLFKAGYAKIAAIGLATAEKLKQYGVADVIPQERAE

Corgluta   WRVLVPRAREQAASMSARLSSHGAIPQEVPTISVEPPRAIKGIVEGRYQWVVLTSVNAVKAVWEKITEFAGVRIAAVGEKTAAEIRALGTPELLPARNAQ

Cglutami   WRVLVPRAREQAASMSARLSSHGAIPQEVPTISVEPPRAIKGIVEGRYQWVVLTSVNAVKAVWEKITEFAGVRIAAVGEKTAAEIRALGTPELLPARNAQ

Coryneba   WRVLVPRAKPQAAAMSARLASHGAIPQEVPTISVEPPRAIKGIVEGRYQWVVLTSVNAVRAVWDMITEFAGVRIAAVGEKTAAEIRALGTPELLPPRNAQ

Streptom   WKVLVPRTKEQAASLSDQLRSYGAVPHEVPTIAVEPPRAVKGLVTGRYEWIAFTSVNAVKAVREKFEEYAGIKVAAVGEQTAKALVAFGKPDLVPSGSAA

Strepcoe   WKVLVPRTKEQAASLSDQLRSYGAVPSEVPTIAVEPPRAVKGLVTGRYEWIAFTSVNAVKAVREKFEEYAGIKVAAVGEQTANALIAFGKPDLVPSGSAA

Bacillc    KTVLITRAQHQAKQMSVAVKEKSGIPLEIPLLRMEG-QHIEEQLHS-YDWVIFTSRNGVAFFLDSLKKKLTIRIAAVGVKTKLELEKRGQVHFVPTSVAE

Bacanthr   KTVLITRAQHQAKQMSVAVKEKSGIPLEIPLLRMEG-QHIAGQLHS-YDWVIFTSKNGVAFFLDCLGKKVTTKIAAVGVKTKLELEKRGHVDFVPTSVAE

Bacillh    KGVLITRAKEQASSLSRLIEEAGGVPIEVPLLSFIK-EEVGASIQS-YEWIVFTSANAVRFFFNTWPRQKLPSIAAVGSSTQRELSRYGSVDLMPNEVAE

Bacillm    KKVLITREAKQAHSFAAQIKKLGGIPLSLPVLTFARSEDVLLSIDC-FDWIVFTSQNGISFFFEWLKELKRLKVAAVGEKTAKLLEKHDNVQLVPKEVAE

Bacills    KTVLVTRNKAQAASFQQKVEALGGKAVLTSLITFRRAEQVREDLAA-PGWLVFTSVNGADFFFSYLKENK--KIAAVGEKTARRLKMHNSVDVMPQEIAE

nwise15    FVVALTREEGKNDKLRKALLSNEVDIHEIPCIEHADGKLVPTLASTQFDYVAITSPEAAKVLVNAWIEALGKVAA-VGKATQESLKEFGEVAFVPSKTAA

Arabido1   PQVVVTRERGKNNQIIKALEKNGISSLELPLIQHARGRLASVLNDKSFDWIIITSPEAGSVFLEAWKTAIGVVGAGTARVFEEAMKSADHVAFTPSKTGK

Nostoc1    KTILVTRSSGQSSQFSDRLTTLGATVIEMPALEIGPPQAIAN--LSHFDWLILTSTNGVDYFFERLYIQAGLKIAVVGEKTSQSLKQRGQADFIPPNVAD

Synecys1   KTILVTRAADQASQFTELLHQQGATVLAMAALEIVPPQAIAK--LGDFDWLILTSANGVEFFFQRLQHHAGLKLAVVGKKTAQSLEKFGKPDFIPPDIAD

Thermosy   KTILVTRAAAQASDFTQQLTAAGATVLEMPTLEIVPPQALAQ--LDTFDWLILTSHNAVTFFMKRLHSHAGLKIAVVGEKTAQTLNRYGVADFTPREVAD

Prochlor   KTVVLTRSQDQQAEARILFEEQGAKVLDMPALVIGPPKALLD--LNNFDWIIFSSANGVKAVDERMKFAKNLNIAAMGRKTAEKLKLLNIPDFVPPEIAD

wise558    IPTTTTSSSNDKSSSVVHIIGTG-LTPSLLSLPLSTLVVLYDSLGLSYKDICQVVPQHCEVICVGKRGDSEIDELLLRVAIDDDEVQCSTIVRLKGGLFG

Arabido2   PQVVVTRERGKNNQIIKALEKNGISSLELPLIQHARGRLASVLNDKSFDWIIITSPEAGSVFLEAWKTAIGVVGAGTARVFEEAMKSADHVAFTPSKTGK

Homo1      MKVLLLKDAKEDDGQDPYIRELGLYGLEATLIPVLSFFSEKLSHPEDYGGLIFTSPRAVEAAELCLEQNNAKSVYVVGNATASLVSKIGDTEGETCGNAE

Mus1       MKVLLLKDAKEDDGLDPYIQELRLCGLEATLIPVLSFLSEKLSHPEGFGGLIFTSPRAVEAVKLCLEKDNAKSVYVVGSATASLVNKIGDAEGAGSGNAE

Mus2       MKVLLLKDAKEDDGLDPYIQELRLCGLEATLIPVLSFLSEKLSHPEGFGGLIFTSPRAVEAVKLCLEKDNAKSVYVVGSATASLVNKIGDAEGAGSGNAE

Danio      MKVLLLKEPRESEEADPYIKELA-CGHTATLIPALSFLSERLFQPERFGGLIFTSPRAVEAVKTSLELQNAKSVYVVGKATASLVVDLGRPLGEDSGTAD

Spombe     KTALLLKTKSQPFPYVEAFEKYGRDTAFIPVLRHKRVRDKLKNVRKTYCGLIVTSQRVSETLDEALKQEMETPIFTVGPATDDSIRRLGQTHGKDCGVLA

Podospo    IPVYLLKTKSSAGHYEEKFSTPDYDPEFVPVLEHQFDKQIGRTEGKQYGGMIFTSQRAVEAFTKLVEEGQDIPVYSVGPATTRALKAVPPALQVFGENGE

Candida    TNVILLKNASIPCPYDIKFSNSNYKPNFVPLLTHRHKFLISDEFLNNIPIFIITSQRAVEMFKECIEELYQKIGYTVGPATYKILKSVGFKDVRGGDNGS

Npunctif   KRILVTAPRNYAYRLSEQIIKQGGLPVFMPTIETCYLLDAALNHIAEFDWIVFTSRNGITAFFHRMNDLEKCQLCALGKDAESLLSFCGKVDLIPTESPA

Bjaponic   MSILVTRPHPDNEATADNLRARGHVVLLAPVLKFEP-VAFHDESEANYSAIIVTSANAIRAVAPQLQDLLKLPLFAVGEHTATAARDAGAEVIIAGGDSA

Bmeliten   KRVLVTRPEPAAAQTAAKLRAAGYEPVLLPLSRTVAL---FTVPDEVFDALTITSANAFRHIAPERLLPRTLPLFAVGEGTAKAAQEAGKHVIEGGGDAV

Bsuis      KRVLVTRPEPAAAQTAAKLRAAGYEPVLLPLSRTVAL---FTVPDEVFDALTITSANAFRHIAPERLLPRTLPLFAVGEGTAKAAQEAGKHVIEGGGDAV

Coxiella   KTIMITRPEWQGELLKKAIERRGGAVILFPTLIIKPISRESGSPDDKMTKAGFLNSSDILIFLSANAVKAEQKLVAIGTGTAAALFQRGSVDAVPEHSSE

Pfluores   WRLLLTRPAEDCSALAAVLAEQGFFSSCLPLLEIAPLMRRTIMQLPRYSAVIVVSKPAARIAVDLLDALPTMPWFSVGAATAAILRDRGDVSFPDAGEAL

Shigella   MSILVTRPSPAGEELVSRLRTLGQVAWHFPLIEFSPGLADQLAALGESDLLFALSQHAVAFAQSQLHQQQLPTYFAIGRTTALALHTVSGQKILYPQISE

Ecoli      MSILVTRPSPAGEELVSRLRTLGQVAWHFPLIEFSPGLADQLAALGESDLLFALSQHAVAFAQSQLHQQRLPDYFAIGRTTALALHTVSGQKILYPQISE

Salmonel   MSILITRPSPAGEALVSRLRALGQVAWSFPLIEFVAGLADRLATLTENDLVFALSQHAVAFAHAQLQRDVAPRYFAIGRTTALALHTVSGFDIRYPLISE

Ypestis    MTILVTRPSPAGEQLVTRLRALGRVAYHAPLIDFSPGLPELLQDMQAGDLVFALSQNAVRYANPLLKRNVQLSYYAIGRTTALALHTASRLHVTFPPTSE

Haemophi   MAVLITRPGERGERLVEMLNKAGIMALHLPLISIIAGLPDKLQQLNCGDYVVAVSKNAVEYAQKTLSAVSDLYYFTVGQRTAEYFASQIENSVYYPVSSE

Vibriovu   MAVLVTRPAEQGQALCQLLQQAGVPALQHPLIDIVANLNTLANDLKQSDVIIAVSQHAVQCAEHILKAQQNALYLAVGQKTAHYLSKVTHQDVNYPTDSE

Vcholera   MTVLVTRPDEQGAELCQLLHQQGIPALHHPLLAISASLAALAEDLSSFDIIIAVSQHAVIFSDQFLQHRNNAIYLAVGQKTAHVFSKAC-QQSVDYPDSE

Hducreyi   MNVLITYPASRAQKLVDMCQQHRIFAIYQPIFSVELGLPSAMSRLNAGDNVIILSKEAFDFAWQTLADTADLNYFVADKYLAAYVTAKT-TRPVHYPQCN

CmUPSCML   LGIALTRERGKNSKLATLVRRRLARIYELPCIAHKVRVQLLASDADSIDWILITSPTAAEVFAQVVRSARLPPIASVGAATNTALLKYSQANFIPSRIGA

DLFNELKPNKDDKIFVPHSKQARQYLVEALKDKGCHVEEVYSYEV--VKGEVPNLEIFDDVDIVLYTSPSIVRNMIDMIG-LEKLKIGPITAKELDKN--

GLFDEIRGKKDDKIFIPRSENSRKYIKEQLVSLGLSVDECFIYRT--VPGKLYDKAAFENADTIVFTSPSTVKNMIALFG-EKNIKIGPITGRELGKI--

GLFEVLKDKEGEEVLIPCSSLSREYLFDNLASLGAKCHRVNIYDT--ICGDVKNPRAFKEVDMVLYTSPSTVKNMIDMIG-LEALKIGPITLKALNES--

HLALGIAEGENEKVLICDAAIASDDIVNILRSNNIKFDRVPLYNTNENSNKVKKSIVHGELKYITFTSASTVEGFIASMK-DIPLEIGNKTAEAAKKY--

GVLEALKGPPHAKILIPRAEEAREVLPDTLREMGAEVEVAPAYRTIVDGEALAAELKEGNIDLVTFTSSSTVKNLVNIIGSAEVLKIGPVTADTAKSL--

GLVDVFPEDPVGRVLLPRADIATDVLVDGLTHLGWEVEDVVAYRTVPPSADIRDMIKTGGFDAVAFTSSSTVKNLVGIAGKPHPRTIGPMTAATAEELGL

GLVDVFPEDPVGRVLLPRADIATDVLVDGLTHLGWEVEDVVAYRTVPPSADIRDMIKTGGFDAVAFTSSSTVKNLVGIAGKPHPRTIGPMTAATAEELGL

GIVDVFPEDPVGRVLLPRADIATDVLVDGLVALGWEVDDVVAYRTVPPSADIRDMIKTGGFDAVCFTSSSTVRNLVGIAGKPHPRTIGPMTADTARELGL

GLLEDWPPDPIDRVFLPRADIATETLVAGLIELGWEVDDVTAYRTVPPPAETREAIKGGGFDAVLFTSSSTVRNLVGIAGKPHNVTIGPATAKTAEEHGL

GLLEDWPPDPIDRVFLPRADIATETLVAGLIELGWEVDDVTAYRTVPPPATTREAIKGGGFDAVLFTSSSTVRNLVGIAGKPHNVTIGPATAKTAEEHGL

AFAEEFLKSGNERILFPKGNLAREVIPVALREIGVSLDELIVYGTKEKKQELIAALKLGKVDIITFTSPSTVTSFVRLLEGTNWREIGPITEKEASLY-F

AFAEEFVKSGNERILFPKGNLAREVIPVALREIGVSLDELIVYGTKEKKQELIAALKLGKVDIITFTSPSTVTSFVRLLEGTNWREIGPITEKEASLY-F

SLVETMVKKP-CRVLFPKGNLARPTVKVGLETNGFIVDEMTVYETKEAKVMLCEAFQKHRIEIITFTSPSAVDHFVTLLD----REIGPIAAARAKQRGL

SLLESLKASHHERVLLVRGQLARSVLKDGLK--ECEVTDLVVYQTID-SERLVKQHVETGIDAITFTSSSTVRFFVESV-KDIPNWIGPITSQTASEY-G

QLADALKQEPGETITVMKGNLSRDVIKQELVPLGFEVKEWVLYETIEGIEALKDAAGQYSFDYVTFTSSSTVHTFMHVLGEELKKWIGPLTNDALLTY-G

TLVKELPLGRSSTLFYPASNKAADTLQNGLEERGFDVMRLNTYDTVWDEEQTLLAQSAN---VACFASPSAVKAWLKNTDGM-NKPIGETSAEACRKNQW

VLASELP-GKRSSVLYPASLKAGNDIVEGLSKRGFEVIRLNTYTTVVDTVLLQQALSAP---VLSVASPSAVRAWLHLIQNE-EQWIGETTASAARR--L

SLVEHFPELLNKKILFPRVEGGREILVKELSAKGADVIEVAAYQSCSIPLAAELALKNRTIHIITFASSKTVQFFCQLADKIFPHNIGPQTSKTCHTLLG

ALVEHFPHPAGLKILFPRVEGGRAQLVQELSQKQALVTEVPSYQSAHMPEEVWQSIVNQTVDVITFASSKTVSHFRQLLAQTSQANIGPQTSERCLRELG

ALVVEFPEVAGLRFLFPRVEGGRPVLGEAFTAAGAEVVEVPAYNSRTVDAPVLAALQAGQVDIVTFTSSKTVKHFCQLVGPQ----IGPQTSQTCRELLG

SFLKHFPLRTSLRVLIPRVQGGRTLLAETLSDAGASVMEVPAYESTNIPIETVNAINNGKVDLIVFSSAKTAFHTSKLLQKFFGHKIGPQTSINCKKYFD

RTRTEIDNLRSNGIPYTYTPVSSCIAGPHLGGIPLTDASLDCQSFGTDAFDDTKDWDGLNVDVLVFLMIGRLDKLEGLCRLLAGRRIEHGQSAIPTQRVW

VLASELPEGKRSSVLYPASLKAGNDIVEGLSKRGFEVVRLNTYTTVVDTVLLQQALSAP---VLSVASPSAVRAWLHLIQNEEQWSIGETTASAARRLGL

KLAEYICSSSALPLLFPCGNLKREILPKALKDKGIAMESITVYQTVIQGNLNSYYSQQGVPASITFFSPSGLTYSLKHIQELSGDNIGPTTARALAAQGL

KLAEYICSSSELPLLFPCGTIKGDTLPKMLKDKGIPMESMHVYQTVIQGSLKSYYEDQGIPASITFFSPSGLKYSLEYIQALSGSSIGPSTTRAMAAKGL

KLAEYICSSSELPLLFPCGTIKGDTLPKMLKDKGIPMESMHVYQTVIQGSLKSYYEDQGIPASITFFSPSGLKYSLEYIQALSGSSIGPSTTRAMAAKGL

ALALLILQPDIQPLFFPCGSIKREVLPTALRNSHIPLETLTVYQTSLQKNISDYFTQQGVPACVVFFSPSGVSFCLDLLKDLSGCQIGRTTADALQARGL

DLIEEWYTKQHKPLLFLVGEKHRDIIQRKLGDDR--VDSLIVYATQTETQIKDTIRKHPTIDWIVAFSPTSICSLLNTFELKIAT-IGPTTGDYLKKLGT

TLAPYILDESVPALLFLVGDKRRDTIPEVLTGAGWQLDEVVIYGTGDDFSQRLQTTADRPRRWVVVFSPSGCDSMLSALDLLDESSIGPTTRDHLIHS-F

KLADLIKQGRENIPMVFFTGIRKDIIPRKLIDSGYNFQEFILYQTGKKVIHGLDKDKDNDDVWIVFFSPQGTKEIVNYLIDRDGNSIGPTTRDYLKDFDL

GIVAELAKIHNKKVLIPAPEPEPDVVPNLITDLQQEVIRVPTYITQSIYSIELNLIHQGMIDVIAFSSTAEVESFLTMVNSQSDYEFGPYTTANARKLGV

ALRDTVVR-ARDKVLKKKSTAGADLSRDLGGELGTNVVTQTTYRMAVLPRDVCEGFAAHGIEAVLHYSRRSARAFLDAARDEGVEILSETVASVLRDAGA

RLAGTMRQAPTARVLYLAGRVRQPVFEDEVAANGL-MMVCDVYDTEYPPQALSRILGHAPFVAVMLYSGVAAASFVEAMRSITPPFISARVAAKLPSSWL

RLAGTMRQAPTARVLYLAGRVRQPVFEDEVAANGL-MMVCDVYDTEYPPQALSRILGHAPFVAVMLYSGVAAASFVEAMRSITPPFISARVAAKLPSSWL

GLLDLPLLVTGKTIAIFCGENSRPYLENELIHRGA-VFSIITYRREVVNKKTIDALTHQTLHAIVSTSAESLQNLCTLFESHQHWLISKRMENLAKSQGF

LQLPRLLEMPGSQVLILRGEGGRELLGERLRTLGA-VEYLELYRRDYPPQELPRRIAAERLNGLVVSSGQGFEHLRQLAGDSWPALPSPRVAEQASAAGA

VLLQLPELIAGKRALILRGNGGRELIGDTLTVRGAEVTFCECYQRCYDGAEEAMRWQSREVTMVVVTSGEMLQQLWSLIPQWYREHVSERLAKLARELGW

VLLQLPELIAGKRALILRGNGGRELIGDTLTARGAEVTFCECYQRCYDGAEEAMRWQAREVTMVVVTSGEMLQQLWSLIPQWYREHVSERLAKLARELGW

ALLQLPELIAGKRALILRGNGGRELLGETLTARGAEVSFCECYQRCYDGAEEAMRWHTRGVTTLVVTSGEMLQRLWSLTPQWYREHVSERLAHLARELGW

MLLSLPLLLAGKKALLLRGNGGRELLGASLAERGAAVTFCECYQRSYDGSEQSAHWQRAGVDILVVTSGEMLQQIYTLVPDYYRSSVSDRLAALATQMGW

GLLNLPQMLQARNILILRANGGREFFTEQAILRGAKVETLECYQRMYNKLEKISLCQRIGVDTIVVTSQEMLNYLVKLVPTNETGWVSQRIAAFAKSVGW

HLLQLPVFIAGKRVLILRGNGGRELIHQALSQRGADVRYCETYQREFDAVSSLTLWRDQGVDTLIVTSAEQLDYLHAQMSDEGKFWPSERIAAIATQLGF

HLLALSMLVAGKKVLILRGNGGRELIYSTLVERGA-VRYQEAYCRHFAAAECVQKWQLAKVDSLVITSSEQLAFFIRQFETSHLPWPSQRIATLAHQLGF

QLLQLGKLLTDKKVLILCAEEQRGLFQNQLAEAKQ-VQYLACYYHKEQLTAQLSLAKRAGIDTILIENEDVLLTLYEQIAAEDCQWISQHIANIAEKLGW

CLGDELPVLPKVRILYPTSA-ASDEIEKRLRSRVPEFIRIDMYDTI-KWTTEDIDTARNSVDLVTLASPSAVKVWAQRVGTKQPAVIGKTSADAAKEVGF

GIDICDEYTTDGMIEKLLTLX
NAETCSECSVDAIIRECLNSD

GIEMCKTHCGDGFLSEIEGIW

NLRVAEKSTIDSMIDKLLEIG

GIEIAKEYTIDGLVEAICKXX
RVDMPEIAEVPELIDALAEHX
RVDMPEIAEVPELIDALAEHX
RVDMPEIAEVPDLVDALADHX
RVDMAPEPSVLKLAEALADFG

RVDMSPEPSVTKLAEALADFG

PSVVPKEYTVEALLQYVCESI

PHVMPKEYTVEALLQCVCESI

PVHVAKTYTGEGLVNAICDFV

IKHVPNTYTINGMIDMLVSCF

ITSTPDTFTIDGMLELMCSMS

DESYPEKPGVDGWAVSVADAL

GLKYPEKPGLEGWVESIMEAL

RVDEAEEYTLDGLTQAIIQWS

RVDEATEYTLEGLTGAITNYV

RVDEATEHTLEGLLQALLRIT

RLDEAIKHDLNGLVQACIQSI

RSTIVEDEARTSVSPAVFVVG

KNVYPEKPGLEGWVESIMEAL

PVSTAESPTPQALATGIRKAL

PVSTAESPTPQALAAGIRNVL

PVSTAESPTPQALAAGIRNVL

TVSCAEKPTAKHLAIAITQAL

QPNVSPAPNPESLASSIVAFD

GYESAEQPSPEGVWNAITSYR

SPHIAPKPDPEALFETIFQYD

NVSSRDYSSFEGFAEAIAEFF

SQVVAAKPDENALFDTLERAL

QQAVSDHPDEKGLFRLFSKLX
QQAVSDHPDEKGLFRLFSKLX
HLVLADNPGEKAIIKVLSTKY

RTV-CRGASAAALLTALREHP

QDIVADNADNDALLRALQXXX
QDIVADNADNDALLRALQXXX
QDIVADNADNDALLRALQXXX
TEVVAENADNDALIRALQDLQ

TNIVADKADNLSLFLALQQXX
TQV-VGSASNKDLLAALQPKX
HRIVTLSAANRDLVAALMPEK

QSDIAGQTDNQTLLNTMLTFI

SEVAPSDPGLEAWVDTLVRVF

Uroporphyrinogen decarboxylase amino acid sequence alignment
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Brucel     MNRKVLKVIDGETVFPPPIWMMRQAGRYLPEYRETRKKAGSFLDLCYSPDLAVEVTLQPIRRFGFDAAILFSDILVVPHALGRDLRFEEGKGPLMTPIDA

Brumel     MNLKVLKVIDGETVFPPPIWMMRQAGRYLPEYRETRKKAGSFLDLCYSPDLAVEVTLQPIRRFGFDAAILFSDILVVPHALGRDLRFEEGKGPLMTPIDA

Mesorh     KSRIMLDVLKGEAHFPPPLWMMRQAGRYLPEYRETRRRAGSFLDLCYDPDLAVEVTLQPIERFGFDASILFSDILVVPHALGRDVRFEEGRGPLLTPISV

Agrotu     SERKVMTVLNGKTVTPPPIWLMRQAGRYLPEYRETRKSAGSFLDLCYNPELASEVTLQPIRRFGLDAAILFSDILVIPDALHRNVSFSEGKGPAMDPIDI

Rhodops    VTKPFMEVLSGNRQASPPMWMMRQAGRYLPEYRATRAQAGSFLDLCFNAELAAEVTLQPIRRFGFDAAIIFSDILVVPYALGRSVRFEVGEGPRLDPLNS

Rickett    -MKQILNPLKNSNKIP--IWFMRQAGRYLPEYKKVRETTKNFLDFCYDVNKATEVTLQPIRRYGLDAAIIFSDILVLPNALGWEVDFKENIGPVLKQFKS

Vibvuln    KNDRYLRALLKEPVDCTPVWMMRQAGRYLPEYKATRAQAGDFMSLCKNAELASEVTLQPLRRFPLDAAILFSDILTIPDAMGLGLRFSTGEGPIFDNPIT

Vibpara    KNDRYLRALLKEPVDYTPVWMMRQAGRYLPEYKATRAQAGDFMSLCKNAELASEVTLQPLRRFPLDAAILFSDILTIPDAMGLGLRFAAGEGPVFDNPIT

Vibrioc    KNDRYLRALLKQPVDYTPVWMMRQAGRYLPEYRATRAQAGDFMALCKNAELASEVTLQPLRRFPLDAAILFSDILTIPDAMGLGLRFAAGEGPVFERPIT

EcoliNP    KNDRYLRALLRQPVDVTPVWMMRQAGRYLPEYKATRAQAGDFMSLCKNAELACEVTLQPLRRYPLDAAILFSDILTVPDAMGLGLYFEAGEGPRFTSPVT

Shigell    KNDRYLRALLRQPVDVTPVWMMRQAGRYLPEYKATRAQAGDFMSLCKNAELACEVTLQPLRRYPLDAAILFSDILTVPDAMGLGLYFEAGEGPRFTSPVT

Salmone    KNDRYLRALLRQPVDVTPVWMMRQAGRYLPEYKATRAQAGDFMSLCKNAELACEVTLQPLRRYPLDAAILFSDILTIPDAMGLGLYFEAGEGPRFTAPVT

Yersini    KNDRYLRALLRQPVDMTPVWMMRQAGRYLPEYKATRAIAGDFMSLCKNAELACEVTMQPLRRYPLDAAILFSDILTIPDAMGLGLYFETGEGPRFQSPIT

Shewane    KNDRYLRALLKQPVDMTPVWMMRQAGRYLPEYKATRAQAGDFMSLCKNHELACEVTLQPLRRYELDAAILFSDILTVPDAMGLGLYFEAGEGPRFERPTD

Coxiell    KNDRFIRALLRQPVDRTPVWIMRQAGRYLPEYRQLREKVPNFMAFCKTPELACEATLQPLRRFPLDAAIIFSDILTIPDAMGVDLHIAPTVGPVIRNPVR

Drosoph    KNDNLLRAARGEVVDRVPVWVMRQAGRYLPEFQELRKHH-DFFTVCRTPELACEVTMQPLRRFDLDASIIFSDILVIPQALGLTVEMHAGVGPVLPQPIV

Anophel    KNDNLLRAARGEPVDRVPVWVMRQAGRYLPEFQEVRAKH-DFFTVCRTPELACEVTMQPLRRFDLDASIIFSDILVIPQALGITVEMKPGVGPVLPEPLV

Daniore    RNDTFLRAARGEEIEHIPVWCMRQAGRYLPEFRESRAGK-DFFETCRSPEACCELTLQPLRRFPFDAAIIFSDILVVPQAMGMEVQMCPGKGPTFPEPLK

Sacchar    KNDLILRAAKGEKVERPPCWIMRQAGRYLPEYHEVKNNR-DFFQTCRDAEIASEITIQPVRRYRIDAAIIFSDILVIPQAMGMRVEMLEGKGPHFPEPLR

Neurosp    KNDLLLRAARAP--------LILTAGRYLPEYHEAKGGR-DFFEVCRNPEIASTLTLQPIERYAIDAAIIFSDILVIPQAMGMTVEMVDKKGPHFPNPLR

Schizos    KNDLILRAAKGEEVERPPVWIMASWKIYVHEYHKLRAKQ-SFFEMCQTPETACELTLQPVTRFKLDAAIIFSDILVIPQALGMQVVMLEQKGPHFPKPLV

Npuncti    TTPHLLRAARGEVVDRPPVWMMRQAGRYMKAYRDLREKYPSFRDRSEIPDVAIEVSLQPWKAFQPDGVILFSDIVTPLPGLGIDMDIAEGKGPIIHSPLR

Nostoc     TAPHLLRAARGEIVDRPPVWMMRQAGRYMKAYRDLREKYPSFRDRSEIPEVAIEVSLQPWKAFQPDGVILFSDIVTPLPGLGIEMDIAEGKGPIIHAPIR

Synecys    DLPYLLRVARGEVVKRPPVWMMRQAGRYMKVYRDLRDKYPSFRERSENPDLAIEISLQPWQAFQPDGVIMFSDILTPLPGIGIPFDIIESKGPIIDPPIR

Syneoco    SLPRLLRAARGEVLDRPPVWMMRQAGRYMKVYRDLRDKYPGFRERSETPELAIEISLQPFRAFKPDGVILFSDILTPLPGMGIPFDIIESKGPILEPPIR

Trichod    QVPYLLRATRGELLDRPPVWMMRQAGRYMKAYRDLREKYPSFRERSENTDIAVEISLQPFHAFKPDGVILFSDILTPLPAIGIDFDIIESKGPIIDPPIR

Thermos    TTPLLLRAARGESVERPPIWLMRQAGRYMKVYRDLRDRYPSFRQRSEIPELAIEISLQPFRAFAPDGVILFSDILTPLPGIGIPFDIVESKGPIIDPPIR

Synecoc    TLPLLLRAARGEAVERPPVWMMRQAGRYMKIYRDLRDKYPSFRERSENPDLSYEISMQPFHAFKPDGVILFSDILTPLPGMGIDFDIIESKGPQIGDPIR

Prochma    SQPLLLRAARGESVERTPVWMMRQAGRYMKVYRDLRDRYPSFRERSENPDLSYQISMQPFEAFQPDGVILFSDILTPLPGMGIDFDIVESKGPLIQKPIR

Prochlo    SLPLLLRAARGESVNRPPVWMMRQAGRYMKVYRELRDNHPSFRERSENPDLSYEISMQPFREFKPDGVILFSDILTPLPGMGIDFDIVESKGPLINDPIR

Zeamays    GRAAAGERNQREEVERPPVWLMRQAGRYMKSYQLLCERYPSFRERSENVDLVVEISLQPWKVFKPDGVILFSDILTPLPGMNIPFDIVKGKGPVIYDPLR

Hordeum    XXXXXXXXXXXXXVERPPVWLMRQAGRYMKSYQNLCEKYPLFRERSENVDLVVEISLQPWKVFKPDGVILFSDILTPLPGMNIPFDIVKGKGPVIYDPLR

Ntabacu    TQPLLLDAVRGKEVERPPVWLMRQAGRYMKSYQLLCEKYPLFRDRSENVDLVVEISLQPWKVFRPDGVILFSDILTPLSGMNIPFDIIKGKGPVIFDPLR

Arabid1    SEPLLLRAVKGEVVDRPPVWLMRQAGRYMKSYQTLCEKYPSFRDRSENADLVVEISLQPWKVFKPDGVILFSDILTPLSGMNIPFDIVKGKGPIIFNPPQ

Arabid2    SDPLLVKAAKGQAISRPPAWMMRQAGRYMAVYQKLAKKHPSFRERSENTDLIVEISLQPWQAFRPDGVIIFSDILTPLPAFGVPFDIEEVKGPVIQSPIR

Arabid3    XXXXXXXXXXXXXXXXXXXXMMRQAGRYMAVYQKLAKKHPSFRERSENTDLIVEISLQPWQAFRPDGVIIFSDILTPLPAFGVPFDIEEVKGPVIQSPIR

Oryza      EEPLLVRAARGDGLPRPPAWMMRQAGRYMAEYQALAKRHPSFRERSETTELIVEITLQPWRAFAPDGVILFSDILTPLPAIGVPFDISDSKGPVIQSPVR

Thaps1     IDPLLIRAARGETTERVPVWMMRQAGRHIKEYRDLCKKYPTFRERSEIPEVAVEVSLQPWRNYQTDGCILFSDILTPLPGMGVEFDIDEKVGPVVK-PMR

Thaps2     DRDILVRCASGQQVERTPVWLMRQAGRYMSAFRQYSDKYP-FRERSETPSMAIELSLQCHRAYGMDGIIMFSDILTPLPTLGIEFDVVKGLGPVISTEVR

Staphye    KNDTILKAIKGESTSHTPVWFMRQAGRSQPEYRKLKEKYSLFEIT-HQPELCAYVTHLPVDNYQTDAAVLYKDIMTPLKPIGVDVEIKSGIGPVISNPIQ

Staphya    KNNTILKMIKGEETSHTPVWFMRQAGRSQPEYRKLKEKYSLFDIT-HQPELCAYVTHLPVDNYHTDAAILYKDIMTPLKPIGVDVEIKSGIGPVIHNPIK

Bacills    FNETFLKAARGEKADHTPVWYMRQAGRSQPEYRKLKEKYGLFEIT-HQPELCAYVTRLPVEQYGVDAAILYKDIMTPLPSIGVDVEIKNGIGPVIDQPIR

Listerm    TNDLFLKAARKEQVDRIPVWYMRQAGRSQPEYRKLKEKYSLFEIT-HQPEICAYVTKLPVDQYGVDAAILYKDIMTPLPGMGVDVEIKSGIGPVIHNPIR

Listeri    TNDLFLKAARKEQVDRIPVWYMRQAGRSQPEYRKLKEKYSLFEIT-HQPEICAYVTKLPVDQYGVDAAILYKDIMTPLPGMGVDVEIKSGIGPVIHNPIR

Plasfal    KYEKVIENKNEKKFKKIPLWIMRQAGRYLPEYVEIRKKY-DFFEICKSPDLSSYVSIMPYDRFKTDMIVIFSDILIIFVAMGIDIKFVENLGPVFNLEIY

Pyoelii    NNE---SCKDGSCENEIPFWIMRQAGRYLPEYRELKKNY-NFFDMCYNPELSSNITIMPYKRFLCDMVVIFSDILIIFIAMGIDIQFIENVGPIFNKKIN

Cmerol1    SSSSLLVRAIREQVERPPIWLMRQAGRHMNAYRELCKRHPSFRERSEVAALSTEISLQPYRAYHPDAVIMFSDILTPLPGMGITFDIPE-RGPVVSPPVR

Cmerol2    LSESLLRVLRCPSVPRPPVWFMRQAGR----AFRMYSGRYAFRERAETPEIAVELSLQPWRAFGVDAVIMFADILTPLPPMGLDYQIVSGQGPSIKTPVR

Phyto1     KNDLLLRALRGDRTERVPVWCMRQAGRHLPEFRELRDLGYDFFTMCGVPELAVEVSLQPLRRYHMDAVIIFSDILVIPQAMGMEVTMVPKVGPVLPDPIR

Phyto2     KNDLLLRALRGDRTERVPVWCMRQAGRHLPEFRELRDMGYDFFTMCGVPELAVEVSLQPLRRYHMDAVIIFSDILVIPQAMGMEVKMVPKVGPVLPDPIR

DEIFWLETEGVAKRLEPVYETVRLVREQLPDETTLLGFCGAPWTVATYMIAGHGTPDQAPARLFAYRFPEAFEKLLNDLADVSAEYLIEQLGAGADAVQI

DEIFWLETEGVAKRLEPVYETVRLVREQLPDETTLLGFCGAPWTVATYMIAGHGTPDQAPARLFAYRFPEAFEKLLNDLADVSAEYLIEQLGAGADAVQI

AEIMALESDVFHVNLEPVYETVRRLRAKLPDETTLIGFCGAPWTVATYMIAGHGTPDQAPARLFAYREPAAFQHLLKVLADHSAAYLIRQIEAGADVVQI

SGIEKLDASDVMAHLSPVFETVSRLRTSLPDETTLLGFCGAPWTVATYMIAGHGTPDQAPARLFGYQEPAAMEKLLALLAEVSADYLVAQIDAGADAVQI

PDLVTLNNAIDLSKLEPVFEALRIVRRELKPETTLIGFCGSPFTVATYMVAGQGTSDQHPARLMAYQHPGAFAKIIDVLVESSIQYLLKQLDAGADVLQI

QKDFYLQRD-SNNKLEKVYKIIKKVKEKLPSNTSLIGFAGSPWTVMSYMLEGKGKRDFRTSKKFIYENKILAKDLLNFITEKTSDYLINQVKSGVDLLKI

CKADIG-VPDPEGELQYVMNAVRQIRKDLNGDVPLIGFSGSPWTLATYMVEGGSSKAFTKIKKMMYAEPQTLHLLLDKLADSVIEYLNAQIKAGAQSVMV

CKADIG-LPDPEGELQYVMNAVRQIRKDLNGDVPLIGFSGSPWTLATYMVEGGSSKAFTKIKKMMYAEPQTLHLLLDKLADSVIDYLNAQIKAGAQSVMV

CKADIG-IPDPEGELQYVMNAVRQIRKDLQGEVPLIGFSGSPWTLATYMVEGGSSKAFTKIKKMMYSEPTVLHALLDKLADSVISYLNAQIKAGAQAVMV

CKADLP-IPDPEDELGYVMNAVRTIRRELKGEVPLIGFSGSPWTLATYMVEGGSSKAFTVIKKMMYADPQALHALLDKLAKSVALYLNAQIKAGAQAVMI

CKADLP-IPDPEDELGYVMNAVRTIRHELKGEVPLIGFSGSPWTLATYMVEGGSSKAFTVIKKMMYADPQALHALLDKLAKSVTLYLNAQIKAGAQAVMI

CKADLP-IPDPEDELGYVMNAVRTIRRELKGEVPLIGFSGSPWTLATYMVEGGSSKAFTVIKKMMYADPQALHLLLDKLAKSVTLYLNAQIKAGAQSVMI

CRADLP-IPDPEQELGYVMNAVRTIRRELAGSVPLIGFSGSPWTLATYMVEGGSSKAFTKLKKMMYAEPQTLHLLLDKLADSVILYLNAQIKAGAQSVMI

TIDALS-IPDPEDELGYVMKAVSTIRRELNGQVPLIGFSGSPWTLATYMVEGGSSKTFEKIKKMAYAEPAALHMLLDKLADSVTLYLNAQVANGAQSLMI

SAQDLQ-MPAVEEALSYLFDAIRLTVKALDHRVPLIGFAGSPWTLACYMTEGQSSKTFLTARAMLYQQPDVFHTLLQKLTTLTIAYLNAQIKAGADVVML

VPEDLT-PDGALSRLSYVGDAITMMRHKLEGRVPLIGFTGAPWTLMGYMIEGGGSKTMSKAKAWLNEHPEDSKLFLNLLTDAIVDYLEMQVKAGAQMLQV

GPADLN-QTGTIERLKYVGEAITMMRRMLEGKVPLFGFTGAPWTLMGYMIEGGGSKTMSKAKGWLADHPEASQKLLDILTDQVVDYLVMQVKAGAQMLQV

EPEDLKTQVDVYSELDYVFKAITLTRHKIEGKVPLIGFTGAPWTLMSYMIEGGGSATHSKAKRWLYRYPEASHKLLSQLTDVIVEYLLGQVKAGAQALQV

NPEDLDYKVDVLKELDWAFKAITMTRIKLDGEVPLFGFCGGPWTLMVYMTEGGGSRLFRFAKQWINMYPELSHKLLQKITDVAVEFLSQQVVAGAQILQV

SPSDMKRDVDVAKELDYVYKAITLTRKKLDGRVPLFGFTGAPWTLLCYMVEGGGTKLFKEVKTWIYKYPEETKALLQKISELCVEYLALQVKAGAQIVQV

VPEDLEKTPNISAKLGYVMDAISLTREKLDGQVPLMGFSGAPWTIMAYMIEGGGSKTFAKAKSWLFRYPEASHKLLKIITDATVSYLIQQVYAGAQLLQI

TQEQRLHPLEPEAALPFIKTILQALRSEVGDKSTVLGFVGAPWTLAAYAVEGKGSKTYSIIKNMAFSDPTILHQLLTKLADAIAIYARYQIDSGAQVVQM

TQAQQLRPLEPEAALPFIKTILQALRQEVGNQSTVLGFVGAPWTLAAYAVEGKGSKTYSIIKNMAFSDPTILHQLLSKLADAIAIYARYQIDSGAQVVQM

TQAQQLHALDPESSLPFIKTILGTLRKEVGNQSTVLGFVGAPWTLAAYAIEGKSSKDYKVIKQMAFSEPAILHSFLDKIAEAIAVYVRYQIDCGAQVVQL

TAEQAVHDLDPEEATPFIRPILETLRQEVGNEAAVLGFAGAPWTLAAYAIEGKSSKTYANIKHLAFSEPTILHELLGKLADNIAIYLCHQIDCGAQVVQL

TEAQKLHPIEPEESLPFIREILQTLRREVKNEAAVLGFIGAPWTLAAYAIEGKSCKDYTNIKKMAFCQPEMLHKFLGKLAEAIAVYARYQINSGAQVIQM

TLEQHLHPLEPEAACPFIRPILATLRQEVGDRAAVLGFAGAPWTLAAYAIEGKSSKDYIQIKTMAYREPDLLHKFLNHLATAIADYLCYQIDCGAQVVQL

SMDQALRPLNPSESMPFVGEVLGRLRESVGNEAAVLGFVGAPWTLAAYVVEGKSSKNYAVIKAMAFREPELLHKLLDHFAESIANYLRFQIDSGAQVVQM

SLSQALQPLEPNATMPFVGEVLGRLRESVGNKAAVLGFVGAPWTLAAYVVEGKSSKNYAVIKAMAFQQPDLLHRLLNHFAESIATYLRYQIDSGAQVVQM

TLEQTLRPLEPQVSLPFVGEVLGRLRESVKNEAAVLGFVGAPWTLAAYVVEGKSSKNYSVIKAMAFQQPDLLHKLLNHFAESIANYLKYQIESGAQVVQM

TAAAEVREFVPEEWVPYVGQALNILRQEVKNEAAVLGFVGAPFTLASYCVEGGSSKNFTLIKKMAFSEPAILHNLLQKFTTSMANYIKYQADNGAQAVQI

TAAAEVREFVPEEWVPYVGQALNLLRGEVKNEAAVLGFVGAPFTLASYCVEGGSSKNFSKIKRMAFAEPAILHNLLQKFTTSMANYIKYQADNGAQAVQI

TAADKVREFIPEKSVPYVGEALTILRKEVNNQAAVLGFVGAPFTLASYVVEGGSSKNFTKIKRLAFAEPKVLHALLQKFATSMAKYIRYQADSGAQAVQI

SAADQVREFVPEESVPYVGEALRRLRNEVNNEAAVLGFVGAPFTLSSYVIEGGSSKNFTQIKRLAFSQPKVLHALLQKFTTSMITYIRYQADSGAQAVQI

TEEDRLHPIDFEK-LQFVGDSLKILRREVGEHAAVLGFVGAPWTIATYIVEGGTTRTYTVIKNMCHTAPDVLRALLSHLTKAITEYVVYQVEHGAHCIQI

TEEDRLHPIDFEK-LQFVGDSLKILRREVGEHAAVLGFVGAPWTIATYIVEGGTTRTYTVIKNMCHTAPDVLRALLSHLTKAITEYVVYQVEHGAHCIQI

SEEQELTPIDFEK-LRFVGESLKILRTEIDGQAALLGFVGAPWTIATYVVEGGMTNTYTNIKSMCHTAPNVLRGLLSHLADAISEYIIYQVNSGAQCIQI

TWDDKMHLIDPSKSIPFTAEALRILRQEVTPETAVLGFVGCPYTLATYLVEGKTSKEYLEIKKMAFTEPKLLHAILKNLSESIAEYALFQIENGAQLIQI

TEADKLK--DVESTLPFIREILGSLSKEAEEATSLIGFVGAPFTLAAYTIEGKSSKHCLSTKKMMMADSKAVSQFLDKLAVMIGNYACHQIECGAQVIQV

TVKDRLSQIDPKRDVPYVLDTIKLLTEEKLNV-PLIGFTGAPFTLASYMIEGGPSKNYNFTKAMMYRDEETWFALMNHLVDISIDYVVAQVEAGAEIIQI

TIQDKLSQIDPERDVPYVLDTIKLLTEEKLNV-PLIGFTGAPFTLASYMIEGGPSKNYNFTKAMMYRDEATWFALMNHLVDVSVKYVTAQVEAGAELIQI

SLADKLGQIDPEQDVPYVLETIKLLVNEQLNV-PLIGFSGAPFTLASYMIEGGPSKNYNKTKAFMYSMPDAWNLLMSKLADMIIVYVKAQIEAGAKAIQI

SFQDKLTIFKPEIEVPYVLDTIKLLADDMLDV-PLIGFAGAPFTLASYMIEGGPSKNYHQTKSFMYREPEVWAILMEKLGRMTANYLIAQINAGASAVQL

TFQDKLTIFKPEIEVPYVLDTIKLLADDMLDV-PLIGFAGAPFTLASYMIEGGPSKNYHQTKSFMYREPEVWAILMEKLGRMTANYLIAQINAGASAVQL

NMNDNLNMKEIIDNLYYVYDSINLTKKKINNDVPILGFCGSPFTLFMYLTKNNK-KTYEDSFKFLYEKPNDAHQIINKLSDICLNHLINQIDSGANIIQI

NLDDNLNLKEIINNLHFVYDSINLTKKKINNSVPLLGFCGSPFTLFTYLTKDNTSSPYENSLKLIYENSEDTHHILNTLCNICISHVLNQIDSGANLIQI

SYDDRFREMDPYKSTPFVRETLQTLRRVVEPEVAVLGFVGAPWTLLTYCIEGGSSQTYSQIKKVAFTEPALLHELLARVTDNLAIYANFQIECGADAIQI

CMEDPLTPEDTETALSFVGTTLSTLAHTLADAPALLGFLGAPFTLAAYGIEGEGGSSGKQVKRMMYTARELMHRLLQKITQSMIVFAAYQARKGAEAIQI

TPEDIAKLPNIEDTLGYMLDALNLARQKINGEVPLIGFVGAPLTLMCYMIEGSGSRTKALLKTFLYQHQEAAHKLLQGITDVCVNFLLAQQRAGAQALQV

TPEDIDKLPNIEETLGYMLDALNLARQKINGEVPLIGFVGAPLTLMCYMIEGSGSRTKALLKTFLYQHPKAAHKLLQGITDVCVNFLLAQQRAGAQALQV

FDSWSGVLDEDCFERFCIRPVARIVQKVRARIIGFPKGAGMLYAGYEKTGVDMLGLDWSVPLSFAAL-LQEEGAVQGNLDPLRVVAGGNALDEGVDAILE

FDSWSGVLDEDCFERFCIRPVARIVQKVRARIIGFPKGAGMLYAGYEKTGVDMLGLDWSVPLSFAAL-LQEEGAVQGNLDPLRVVAGGNALDEGVDAILE

FDSWSGVLDDASFDQFCVWPVAEIVRQVQVPIIGFPKGAGARYRTYQKTGVTGLGIDWTVPLAAAKD-LQRSGAVQGNLDPLRLVAGGKALSDGVEAILK

FDSWAGVLGEKEFEEYAIKPVARIIASVRAKIIAFAKGAGYLLRDYRKTGANAIGLDWSVPLSFARD-LQKEGPVQGNLDPMLMVAGGKALQDGIDAVLQ

FDTWAGILPPREFEKWCIEPTRRIVEGIRTKIIGFPRGAGALLPAFERTGVDAVSIDWTAEPAFVREKVQTKVAIQGNLDPLLLIAGGSALDQGVDDVLN

FDSWSGVLAEDDFTEFVIEPTKKIILKVKTPIITFPKGAGLLYEKFEEVPIDILAVDQMVPLEKMKE-WSNKVIIQGNLDPVILLTNKEIIKEKTYKILQ

FDTWGGVLTPRDYNLFSLQYMHKIVDGLIVPVTLFTKNGGMWLEQIAATGCDAVGLDWTINIADAKARVGDKVALQGNMDPSMLYASHDRIREEVASILE

FDTWGGVLTPRDYNLFSLQYMHKIVDGLIVPVTLFTKNGGMWLEQIAATGCDAVGLDWTINIADAKARIGDKVALQGNMDPSMLYASPERIREEVAGILE

FDTWGGVLTPRDYQQFSLQYMHKIVDGLIVPVTLFTKNGGMWLEQIAATGCDAVGLDWTINIADAKARVGDKVALQGNMDPSILYAPAPRIREEVASILA

FDTWGGVLTGRDYQQFSLYYMHKIVDGLLVPVTLFTKGGGQWLEAMAETGCDALGLDWTTDIADARRRVGNKVALQGNMDPSMLYAPPARIEEEVATILA

FDTWGGVLTGRDYQQFSLYYMHKIVDGLLVPVTLFTKGGGQWLEAMAETGCDALGLDWTTDIADARRRVGNKVALQGNMDPSMLYAPPARIEEEVATILA

FDTWGGVLTGRDYQQFSLYYMHKIVDGLLVPVTLFTKGGGQWLEAMAETGCDALGLDWTTDIADARRRVGHKVALQGNMDPSMLYAPPARIEDEVATILA

FDTWGGVLTGRDYHEFSLNYMHKIVDGLIVPVTLFTKGGGPWLEAMAATGCDALGLDWTTDIADARRRVGDKVALQGNMDPSVLYAPPARIEQEVSTILA

FDSWGGALSHTAYREFSLRYMQKIVDGLTVPVTLFTKGGGLWLEAMAETGCDALGLDWTVDIADARRRVGHKVALQGNMDPSMLYAPIPRIEEEVGQILA

FDTWGGLLTPSLYRQFSLDYLSQIAAEVVIPLIFFTKNGGQWLESIANSGCDAVGLDWTTDIGQARRRVGDRVALQGNLDPAILLSNPESISTAAVDILK

FESSAEHLSKEQFLQWCVPYLKRIRDELVVPMTLFAKGAGHSLKEQSELGYDVIGLDWTVDPLEARNLVGPNITLQGNLDPQDMYRDPDELRNLTTEMVH

FESSADHLSKEQFLSVSLPCLKRIRVDLLVPMVLFAKGAMHSLEEMAQTGYEVLGLDWTIDPEEARKRVGPNVTLQGNLDPQDMYKPPEELRELVLTMVR

FESHTGCLGPVEFKEFSLPYLRDIARRVKVPMIVFAKDGHYGLEDLSESAYEVVGLDWTIDPRSARVRTGGKVSLQGNMDPCALYGTKESISEIVRRMLE

FESWGGELSSVDFDEFSLPYLRQIAERVPIPMIVFAKGSWYALDKLCCSGFDVVSLDWSWDPREAVKINKNRVTLQGNLDPGVMYGSKEVITKKVKQMIE

FDSWAGELSPSSFKTFSQPYLTYIAKHLPVPMVVFPKGAWYALDAACDMGYNVVGLDWLHDPAEAVKVVGDRMVLQGNADPGVLYGSHEAITKVVEEMVQ

FDSWAGELSPEDFTEYAYPYLVRICQEVKVPMIVFAKGAWYAIDQLCDSGYDVIGLDWTVSPKEAVRIRGNRVTFQGNLDPNILYGTREIIEARTKEMIQ

FDSWAGQLSPQDYDTFALPYQQRVFQQVKTPLILLVSGSAGVLERMAQSGADIVSVDWAVDMADARARLGKQVKVQGNLDPGVLFGSKQFIRDRILDTVR

FDSWAGQLSPQDYDTFALPYQQRVFQQIKTPLILLVSGSAGVLERMGQSGADIVTVDWTVDMADARARLGKQMKVQGNLDPGVLYASKQFIRDRIIDTVR

FDSWAGQLSPQDYDTFALPYQQKVVKLVKTPLILYISGSAGILERMGKSGVDIVSVDWTVDMADARQRLGKEMKVQGNMDPGVLFGSQDFIKERILDTVR

FDSWAGQLSPIDYDTFALPYQQRVFQQVKVPLILYISGSAGVLERMGQSGCDIVSVDWTVDLLDARRRLGPDIGLQGNIDPGVLFGSQDFIRDRILDTVR

FDSWAGQLSPQDYETFALPYQKLVVQEVKTPFILYINGSAGLLERMPQTGVDIVSVDWSVDIAEARQRLGNNICVQGNIDPGVLFGSQEFIKSRILETIR

FDSWAGQLSRQDYDTFAFPYQKQVIQQVKVPIILYINGSAAIVDRMAATGVDIVSLDWTVDLGTIRQQFPPSVGLQGNLDPVILFAPQPVLKERSLAIIE

FDSWAGQLSPADYDTFAAPYQKKVVDLVKTPFILYISGSAGVLERMATTGVDIISLDWTVDMGEALARLPEHIGVQGNVDPGLLFGTPDAIEARIDDCVR

FDSWAGQLSPADYDTFAAPYQKRVVDLVKTPMILYISGSAGVLERMGRTGVDIISLDWTVDMADGCARLPEHLGVQGNVDPGLLFGTPEAIRERIVDAVR

FDSWAGQLSPIDYDNYAAPYQKKVVDLVKTPMILYISGSAGVIERMAKTGVDIVSLDWTVDMAEGCARLPNNIGIQGNVDPGILFGTPKMIQERIIDTVK

FDSWATELSPADFEEFSLPYLKQIVDSVRLPLILYASGSGGLLERLPLTGVDVVSLDWTVDMAEGRKRLGSNTAVQGNVDPGVLFGSKEFITRRIYDTVQ

FDSWATELSPVDFEEFSLPYLKQIVDSVKLPLILYASGSGGLLERLPLTGVDVVSLDWTVDMAEGRKRLGSNIAVQGNVDPGVLFGSKEFITKRIYDTVQ

FDSWATELSPVDFEEFSLPYLKQIVDSVKLPLILYASGSGGLLERLPLTGVDVVSLDWTVDMADGRRRLGPNVAIQGNVDPGVLFGSKEFITNRINDTVK

FDSWATELSPVDFEEFSLPYLKQIVEAVKLPLILYASGSGGLLERLARTGVDVVSLDWTVDMAEGRDRLGRDIAVQGNVDPGVLFGSKEFITSRIHDTVK

FDSWGGQLTPEMWERWSKPYIEEIIHAVKTPIVFYINGNGGLLERMKGTGADVIGLDWTVDMADGRRRLGSEVSVQGNVDPAYLFSPLPALTEEIERVVK

FDSWGGQLTPEMWERWSKPYIEEIIHAVKTPIVFYINGNGGLLERMKGTGADVIGLDWTVDMADGRRRLGSEVSVQGNVDPAYLFSPLPALTEEIERVVK

FDSWGGQLPPHVWEQWSKPYIKQIVNKIKVPLVLYINGNGGLLERMTDTGVDVIGLDWTVDMADGRRRLGNKISVQGNVDPAFLFSPLPVLTDEIHRVVK

FDSWAGHLSPRDYDEFAAPYQKVILDKIKVPTVTYIKHSGALIERMAATGVDVVSLDWTVDMAEGRERIAAGRGVQGNLDPGVLFGDFATIKERAEEIMK

FESWAHQLSPRQFEAFAKPAAQKAIRIIKVPVIYFANGGSSYLELQKDMGCDMIAVDWSVDMKEARKILGPDIPISGNIDPTILFGTKEQIEQAVRDCID

FDSWVGALNVKDYRYYIKPAMNKLISGIK-PIILFGVGASHLINEWNDLPIDVLGLDWRTTIKQADK-MGVNKAIQGNLDPSILLAPWDVIESRLKDILN

FDSWVGALNVEDYRRYIKPHMIRLISEVK-PVILFGVGASHLINEWNDLPIDVLGLDWRTSINQAQQ-LGVTKTLQGNLDPSILLAPWNVIEERLKPILD

FDSWVGALNQADYRTYIKPVMNRIFSEL--PLIMFGVGASHLAGDWHDLPLDVVGLDWRLGIDEARS-KGITKTVQGNLDPSILLAPWEVIEQKTKEILD

FDSWVGALSRADYAEYIRPVIEMIVREVKTPIIMQAVGASHLLEEWETMPLDVVGVDWRETITSARK-KVPTKAIQGNLDPSTLLAPEKCLKEANR-ILQ

FDSWVGALSRADYAQYIRPVIEMIVKEVKTPIIMQAVGASHLLAEWETMPLDVVGVDWRETITTARQ-KVPTKAIQGNLDPSTLLAPEKCIAETER-ILQ

FDSNAELVDKNIFNEFSIIYLKKVIEIIKIYIILFIKNNFHDDIKNKIDVLSITHKQLIDNTDQFYFKLFQNIILQGALDPYILLLNHELIQKHIIQMMK

FDSNAEIVDKNIFKKFSLNYINKIIQAIKIYVILFIKDNFHEDIKNDIDVLSITHKQLINNGSNYYYNLFQNIILQGALDPHILLLDKKNVQKYASEMIQ

FDSWAGQLAPSDFDEFAGPYLNRLVREVKTPLILYINQGSHLLERMRETGVDVVSVDWTIDIGEARSRLGPRVAVQGNMDPACLLGSRELIQRRAYEIIT

FDSWAHLLSPEDYQEFSLFYVEELVRGIRTPLIFFANGSCGKLGVIGYRGLDALALDWRTSIAEARQLFGKRAVLQGNIDPTVLACGTASVKAAIDRCVC

FETVAEVLTQDHFYEFVFPYLVQIADRVKTPMVCFCKGTQYAYEKLVATKYDCIGLDWQSDPVEVRQLARGRVSLQGNMDSSVIYASTDTIYDEVKKMLK

FESVAEVLTQDHFYEFVFPYLVQIADRVKTPMVCFCKGTQYAYEKLVATKYDCIGLDWQSDPVEVRQLARGRVSLQGNMDSSVIYASTDIIYDEVKKMLK

RMGQGPLVFNLGHGITPQAPIENVQRMIDRVRGGKS

RMGQGPLVFNLGHGITPQAPIENVQRMIDRVRGGKS

ALGDGPLIFNLGHGITPETPIAHVEAMVKQVRSAAR

SLGQGPLIFNLGHGITPQADPENVTRLVQRVRSVGG

NFSSGRHIFNLGHGITPDAPIAHVEQMIKRVRDYKA

AMKGKNFIFNLGHGILPETHPENVEFLTQYVRLYEQ

GFGGTGHVFNLGHGIHLDVPPENAGVFVEAVHELSK

GFGGTGHVFNLGHGIHLDVPPENAGVFVEAVHELSK

GFGGTGHVFNLGHGIHLDVPPENAGVFVEAVHELSK

GFGGEGHVFNLGHGIHQDVPPEHAGVFVEAVHRLSE

GFGGEGHVFNLGHGIHQDVPPEHAGVFVEAVHRLSE

GFGGEGHVFNLGHGIHQDVPPEHAGAFVEAVHRLSA

SFGGEGHVFNLGHGIHQDVPPAHAGAFVNAVHALSR

GYGGTGHVFNLGHGIHQHVDPEHAGAFIKAVHAQSK

SYGGSGHVFNLGHGIDPSTPIENVAALVEAVQNFSI

KFGKSRYIANLGHGITPQTPITSMEVLVEAVHKALX
KFGKHRYIANLGHGITPQTPIESMSVLVQAVHDALX
GFGTKGYIANLGHGLYPDMDPENVGAFVEAVHNHSR

AFGKSRYIVNFGHGTHPFMDPDVIKFFLEECHRIGS

GFDHKGWIVNLGHGITPFVNPDDLKFFFEEIHRLTK

DFGKQGYIINLGHGITPGVNPDDVRFFLEKCHQYGS

KAGNWGHILNLGHGVLPETPEENVAFFFETAKELNF

KAGNWGHILNLGHGVLPDTPEENVAFFFETAKQLNV

KAGQGGHIFNLGHGVLVGTPEDNVRFFFETAKQVDQ

KAGNQRHILNLGHGILPGTPEDNARHFFETAKNLDQ

KAGNRGHILNLGHGVLKETPEENVEFFFKTAKEISS

AGRKGKYIFNLGHGVLQGTPEENVAFLFDWVKSLAX
KARGRKHILNLGHGILPGTPEENGAAFFRSGKSVID

KARGRRHILNLGHGILPGTPEDNAKVFFETGKTVDN

KAKGRKHILNLGHGILPGTPEENAKVFFETGKNINN

KAGNVGHVLNLGHGIKVGTPEENVAHFFEVAKGIRY

KAGSQGHVLNLGHGIKVGTPEENVAHFFEVAKGIRY

KAGKGKHILNLGHGIKVGTPEENFAHFFEIAKGLRY

KAGRDKHILNLGHGIKVGTPEENVAHFFEVAQEIRY

CAGPKGHILNLGHGVLVGTPEEAVAHFFETARNLDY

CAGPKGHILNLGHGVLVGTPEEAVAHFFETARNLDY

SAGPKGHILNLGHGVLVKTPEEAVAHFFDVTRSLRY

KAGPTGHVMNLGHGIEAATPEENAAYFIETVRXXXX
KAGPGKHLLNLGHGVMQGTPEEAVXXXXXXXXXXXX
QGLRGKYIFNLGHGVFPEVKPETLRKVTEFVHNYTA

QGMNGKHIFNLGHGVFPEVQPETLRKVSEFVHTYTQ

QGMSDGFIFNLGHGVFPDVSPEVLKKLTAFVHEYSQ

EGVEPGYIFNLGHGVFPEVPPEMLKQLTNYIHERSE

EGIEPGYIFNLGHGVFPEVPPEMLKKLTKYIHERSE

NITKNKYIANLGHGILPTTKIKNVNLFIDTIRNNEW

QISKNKYIASLGHGILPNSKIENVYAFIQAVKSVK-

KAGKTGHIMNLGHGVLPETPEENVLEFFRLVRGYRY

AAS-GAHILNVGRGIQPDTPEEMVALFCEHVRALPE

RFGTQKYVANLGHGCFPDMEPAHVDAFIKAVQQISL

RFGTQKYVANLGHGCFPDMEPAHVDAFIKAVQQISL

Coproporphyrinogen oxidase (oxygen independent) amino acid sequence alignment 
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Ricketts  DLSIYIHWPFCVSKCPYCDFNSHVASTIDHNQWLKSYETEIEYFKDIIQIKSIFFGGGTPSLMNPVIVEGIINKISTLAIIDNQTEITLETNPTSFETEK

Ricksibi  DLSIYIHWPFCLSKCPYCDFNSHIASTIDHNQWFKSYETEIEYFKDIIQIKSIFFGGGTPSLMHPVIVEGIINKISNLAIIDNQTEITLETNPTSFETEK

Rickprow  DLSIYIHWPFCLSKCPYCDFNSHIVSTIDYNQWLKSYEKEIEYFKFIIQIKSIFFGGGTPSLMQPLIVEVIINKINNLGIIDNKTEITLETNPTSFETEK

Rhodobac  GFGLYLHWPFCQSKCPYCDFNSHVAATIDQGRWQRAYLSEIRRLGAETELNSVFFGGGTPSLMEPDLVAAILETVRATWPLANDLEVTLEANPGSVEAGR

Atumefac  GFGIYLHWPFCAAKCPYCDFNSHVRHRVDQERFTAAFLREMEHMRTLSGVTSIFMGGGTPSLMDPQTVGALLDGISRFWHVPDGIEITMEANPSSVEAER

Homo      RAALYVHWPYCEKRCSYCNFNKYIPRRLEEAAMQKCLVTEAQTLLRLSGVESVFFGGGTPSLASPHTVAAVLEAVAQTAHLPADSEVTLEANPTSAPGSR

Ecoli     PLXLYIHIPWCVQKCPYCDFNSHALKGVPHDDYVQHLLNDLDNDVAYAQVKTIFIGGGTPSLLSGSAMQTLLDGVRARLPLAADAEITMEANPGTVEADR

Shigella  PLSLYIHIPWCVQKCPYCDFNSHALKGVPHDDYVQHLLCDLDNDVAYAQVKTIFIGGGTPSLLSGPAMQTLLDGVRARLPLAADAEITMEANPGTVEADR

Salmonel  PLSLYIHIPWCVQKCPYCDFNSHALKGVPHDDYVQHLLNDLDADVAWAQVKTIFIGGGTPSLLSGPAMQTLLDGVRARLNLAADAEITMEANPGTVEADR

Yersinia  PLSLYIHIPWCVQKCPYCDFNSHALKGVPHQEYVEHVLADLDADVPLVSISTIFIGGGTPSLLSAEAMQQLLDGVRARLPVASDAEITMEANPGAVEADR

Haemophi  PLSLYIHIPWCVQKCPYCDFNSHAQKSIPEQDYIYHLLQDLQADLQSIQLHSIFIGGGTPSLFSAESIAYLLKEIKKQIDFEDNIEITLEANPGTVEAER

Pseudomo  PLALYVHIPWCVRKCPYCDFNSHAAGPLPEEAYVDALLADLEQDLRHVHLGSIFFGGGTPSLFSAKALGRLLEGVERRVGFADGIEITLEANPGTFEQVK

Azotobac  PLALYVHIPWCVRKCPYCDFNSHAAGALPEEVYVDTLLADLAADLPAAHLVSIFFGGGTPSLFSARAFERLLDGIGRHLSFARDIEITLEANPGTFEQEK

Pseudom2  PLALYIHIPWCVRKCPYCDFNSHTASPLPEQEYVDAMLADLDQDLHAVYLSSIFFGGGTPSLFSAEALGRLLEGVKQRIPFADDIEITLEANPGTFEQEK

Xantomon  PLALYVHLPWCVRKCPYCDFNSHAAKGPPFDDYVDALIRDLDADLPLVWVHSVFFGGGTPSLFPPEAIDRFLQAAAARLRFAPNLEITLETNPGTAEHGR

Clostrid  NIGLYIHIPFCKEKCKYCDFISYSKKESFMKEYIEALSKEIK---RECMIRSIYIGGGTPSYVPNKYWE-ILKETIDNLNKSKNLEFSIEANPGTVTEEK

Cloaceto  KLGLYIHIPFCKSKCLYCDFPSYACIEDYMIPYAKALCTEIE---KASIFSSIFIGGGTPSFLSIEALN-ILCDALKKVRKTKDVEFTVEGNPNSFTEKK

Cloperfr  KISLYIHIPFCAQKCLYCDFPSFARKDHLRKAYIEALNKEIISLREKHNINTIFIGGGTPSVLEADELE-CLLKEVAKLNMAKDIEYSMECNPGNLTEEK

Thermoan  EIGIYIHIPFCKKKCYYCDFNSYAGYEHLMEDYLKALLEEVKT--YSDRVISVYIGGGTPNFLPPSHVERVLSEVHKDYNVSRDAEITIEVNPGLLTEDK

Enteroco  DRSAYIHIPFCEHICYYCDFNKVFLEGQPVDEYIQSLLKEIQLTQALYPMKTIYIGGGTPTSLSAKQLDVLLKGVREQLTF-DDREFTVEANPGDLTQEK

Streptoc  PTSAYVHIPFCTQICYYCDFSKVFIKNQPVDSYLEHLLEEFRS----YDLSTLYIGGGTPTALSAPQLEVLLNGLTKNLDL-SVLELTIEANPGDLDADK

Listeria  SSAVYIHIPFCEHICYYCDFNKVFLEGQPVDEYVDLLIKEMELTVAKGPVDTVFVGGGTPTTLNEAQIARLCTAIHNTLPLKKDIEFSFEANPGDLSLSK

Bacillus  MKSAYIHIPFCEHICHYCDFNKYFIQSQPVDEYLNALEQEMINTIAKTGLKTIFIGGGTPTSLSEEQLKKLMDMINRVLKPSSDLEFAVEANPDDLSAEK

Nostoc    ASSAYVHIPFCRRRCFYCDFPIFVVGDQR---YVDVLCEEIAITPAGQPLKTVFFGGGTPSLLSTEQLAQILVTLDKQFGIAPDAEISMEVDPGTFDLAH

Npunctif  ASSAYVHIPFCRRRCFYCDFPVSVVGDLR---YVEVLCKEIAITPAGQPLKTIFFGGGTPSLLSTEQLQRIVGELEKHFGIASGAEISMEIDPGTFDLAH

Trichode  PSSAYVHIPFCRRRCYYCDFPISVVGDKK---YVEVICQEISTTKSDQPLKTIFFGGGTPSLLSVGQLSRILDALEQKFGIVANAEISIEMDPGTFDLEQ

Thermosy  TIAAYIHLPFCRRRCFYCDFPITVVGEP----YVAALCQEIAHTPTGQPLQTIFFGGGTPSLVPPPYLGQLLEALDRQLGIALEAEISMEMDPGTFDLEQ

Synechys  PTAAYIHIPFCRQRCFYCDFPIAVTGFSL---YVEAVCREIAGQQHGQPLQTVFFGGGTPSLLPITGLEKILLAVDQYLGIAPDAEISIEIDPGTFDQVQ

Arabido   PTSAYVHLPFCRKRCHYCDFPILALGMSSSARYVNLLVREIKATRTFDTLETVFFGGGTPSLVPPKLVSLILETLSLNFGLSPDAEISMEMDPGTFDGQK

grail336  SYGLYVHIPYCRRRCKYCDFAIVPIGKQTHN-YRQSVVDEISLIGSTPNLRSIYFGGGTPSLAPLTTLREIMRALLEYLENEGDAEITIEMDPGTFNLTY

Prochlor  PRSAYLHIPFCHRRCFYCDFAVVPLGDANGAKYLQLLQREIALVKPGPTLATVYIGGGTPSLLSSAQIGALLDQLRQRFGVQLGAEITLEMDPASFDQAY

Synechoc  PRSAYLHIPFCHRRCYYCDFAVVPLGDVDAREYLRLLHREIASAASGPPLSTVYIGGGTPSLLTADQIAELLAALRRQFGLQPGAEITLEMDPASFDQAQ

CmCPOind  PRSVYIHIPFCRRRCYYCDFAVLPVGHTREVSYVDAVISEVSQTLEPSSLDTIYIGGGTPSLLHVDELARLLSVLPR--------EVTMELDPGTFDAVR

FKAFKAVGINRISIGVQSLKEDDLKKLGRTHDCMQAIKTIEAANTIFLRVSFDLIYARSGQTLKDWQEELKQAMQLATSHISLYQLTIEKGTPCYKLFKE

FKAFKAAGINRISIGVQSLKEDDLKKLGRTHDCMQAIKTIEAANTIFLRVSFDLIYARSGQTLKDWQEELKQAMQLATSHISLYQLTIEKGTPCYKLFKE

LKAFKSAGINRVSIGVQSLKEDDLKKLGRTHDSMQAIKTIEAANTIVPRVSFDLIYARNGQTLKDWEKELKQAMYLATSHIALYQLTIEKGTPFYKLFKN

FRGYRAAGVNRISMGIQALNDADLRKLGRLHTVAEARAAFDVARTTFDRVSFDLIYARQDQPLEHWRSELTEALTMAADHLSMYQLTVEDGTAFGDRFKR

FRGYRAAGVNRVSLGVQALNDRDLKFLGRLHDVADALKAIRLAREIFPRMSFDLIYARPNQTVAEWDAELKEAVSYAVDHLSLYQLTIEEGTPFYGLHKA

LAEFGAAGVNRLSIGLQSLDDTELRLLGRTHSACDALRTLAEARRLFPRVSVDLMLGLPAQQVGPWLGQLQELLHHCDDHLSLYQLSLERGTALFAQVQR

FVDYQRAGVNRISIGVQSFSEEKLKRLGRIHGPQEAKRAAKLASGLGLSFNLDLMHGLPDQSLEEALGDLRQAIELNPPHLSWYQLTIEPNTLFGSRPPV

FVDYQRAGVNRISIGVQSFSEEKLKRLGRIHGPQEAKRAAKLASGLGLSFNLDLMHGLPDQSLEEALGDLRQAIELNPPHLSWYQLTIEPNTLFGSRPPV

FIDYQRAGVNRISIGVQSFSEPKLKRLGRIHGPQEAKRAARLANGLGLSFNLDLMHGLPDQTLEEALNDLRQAIALNPPHLSWYQLTIEPNTLFGSRPPV

FSGYQRAGINRISIGVQSFSAQKLTRLGRIHGPDEARRAAELATSLQLSFNLDLMHGLPDQTLEEALDDLRQAIALNPPHLSWYQLTIEPNTGFSSRPPI

FKGYVSAGIMRISMGIQSFNDDKLQRLGRIHNAAEAKSAVNLAKVSGLSFNLDLMHGLPNQTLEEALDDLRQAIELSPPHISWYQLTIEPNTMFAYRPPK

FADYRRLGINRLSIGVQSFQADKLQALGRIHDGAEAVRAADMARQAGFNFNLDLMHGLPGQSLDDALADLRQALALAPTHLSWYQLTMEPNTVFWSQPPE

FADYRRLGINRLSIGVQSFQNAQLQALGRIHDAGEAIRAAGMARRAGFNFNLDLMHGLPGQDLAGALADLRQAIALEPTHLSWYQLTLEPNTLFWSQPPE

FVAYRKLGINRLSIGIQSFQQEKLKALGRIHNGDEAVRAAGMARQAGFNFNLDLMHGLPDQSLDDALSDLRQAIELKPTHISWYQLTLEPNTVFWNQPPV

FDGYRAAGVNRLSFGVQSFDDAALQRLGRIHDSAEAERAIKLAQDAGYNFNIDLMYALPEQTLAQAEHDLERAFALQPTHLSHYQLTLEPNTVFFARPPQ

LKFFKEMGINRISFGLQAWQHHLLNKLGRIHNIEEFLYSYKLARKLGFNINVDLMFGIPDQKLENWKETLEKIVELNPEHISCYSLIVEEGTPFYKLYEK

LMVFKDMGVNRLSIGLQACQDRLLKKLGRIHTLKEFTVAFKRARNLGFNINVDLMFGIPDQTLEDFKESLEFITKLKPEHISSYSLIVEEGTPYFKMNEG

LEVMKKYGVNRISMGLQAKQDNLLKGLGRIHNYKTFKENFLLAKKVGFNINVDLMFGLPNQRLNEWEETLREIISLEPAHISAYSLIIEEGTAFYNLYEN

LKIYKINGINRISMGLQAFQNRLLEYIGRIHTAEDFLENYALVRKY-FNVNVDLIYALPTQSFEEWQETLTKVVELKPEHISTYSLILEENTLFGRLYKE

LQVMKNYGVNRLSMGVQTFDDRLLKKIGRKHTAADVYETMKFLEKENFNVSIDLIYALPGQTLESFRDTLTRALALDLPHYSLYSLILENKTMFMNWVRQ

IAVLKNSAVNRVSLGVQTFDDKMLKKIGRSHLEKDIYENIDRLKLAGFNISIDLIYALPGQTMEQVKENVAKAIGLDIPHMSLYSLILENHTVFMNRMRR

LQAMQDHGVNRISMGVQSFNNELLKKIGRIHTVKDVYQSVENMRKIGFNVSIDLIFSLPGQTEADFQDTLKQALDLDLPHYSAYSLIIEPKTIFYNLMQK

LKILKEAGVNRLSFGVQTFEDDLLEKIGRVHKQKDVFTSFERAREIGFNISLDLMFGLPGQTLKHLEHSSNTALSLDAEHYSVYSLIVEPKTVFYNLMQK

IQGYRSVGVNRVSLGVQAFQEELLKVAGRSHSLKDIFAAIDLIHQVEIEFSIDLISGLPHQSLDQWQDSLDTAVNIAPTHISIYDLTIEPGTAFGRYYKP

IAGYRSAGVNRVSLGVQAFQEELLQRAGRSHSVEDIFAAVELIHQVEIAFSLDLISGLPHQSLDQWQNSLTKAVALLPTHISIYDLTIEPGTAFGRYYKP

VQGYKFLGVNRVSLGVQAFQDDLLQVCGRLHNVSDIYKAVNTLHQAGINFSIDLISGLPHQTLEQWQISLLSGIAISPTHISSYDLVLEKVTAFGHYYKP

LQDYLRLGVNRVSLGVQAFDDELLRLCGRSHDVADVERAVEIIQRAGVNWSMDLISGLPQQSLADWQCSLEQAIAFKPTHLSIYDLIIEPKTVFSKRYQP

LQGYKNLGINRFSLGVQAFQDNLLALCGRHHRRRDIDQALTAIAKENINWSLDLITGLPEQTAADWHSSLTLALAAGPKHISCYDLVLEPQTVFDKWEQR

LKDLMKLGVNRVSLGVQAFQDELLKACGRAHGVSQVYEAIEFVKECGVNWSMDLISSLPHQTLEMWEESLRLAIESQPNHVSVYDLQVEQGTKFGNLYTP

LEAIKAMGFNRISLGVQSFDDDILATMGRVHRSADVYRSIEMIQEVFDNYSIDLISGVPGLTLAGWTETLYNAVRLHPRHISLYDLQVEQGTYFGKIYGD

LQAVLAAGVNRVSLGGQSFDDAVLETLGRRHRRHHLLEACGWLHQAHLSWSLDLIQNLPGQELVAWKQQLVEAIDTGSPHLSIYDLSVEPGTVFAWRQRR

LVAVLAAGVNRISLGGQSFDDAVLIDLGRRHRRADLLEACRWMHAAHLSWSLDLIQNLPGQTFEHWDDQLDQAIGSQAPHLSVYDLSVEPGTVFARRAER

LHQYRDLGITRVSVGVQALSDEVLRACGRSHTVRDIERALDDLHRCGGAYSLDLICGLPNLSPGAWSETLARIGTWKPPHVSIYDLSIESGTRFAAWLRD

LPHSDAAAEMYEWTNHYLESKKYFRYEISNYAMIGYECLHNLTYWNYNSYLGIGPGAHSRIIESAIMMWHKPEKWLDAVGIQTNTKLTHQEIIEEMLMMG

LPHSDAAAEMYEWTNHYLESKKYFRYEISNYAMIGYECLHNLTYWNYNSYLGIGPGAHSRIIESAIMMWHKPEKWLDAVGIQTNTKLTHQEIIEEMLMMG

LPTSDEAAEMYEWTNHYLESKKYFRYEISNYARLGHECLHNLTYWNYNSYLGIGPGAHSRIIELAIMMLHNPAQWLDAVGIQTHSKLTNKEIIEEILMMG

LPEEELSADMYALTQDLCEAAGLPAYEVSNHARPGAESRHNLIYWRGGDYAGVGPGAHGRLTFWATEAPRAPAAWLERTGEGPRVRLDAEDHALEYLMMS

VPDGEHSAVLYEATQEITERYGMPAYEVSNHARPGAESRHNLTYWRYGDYAGIGPGAHGRLTRLATATERHPETWLETHGMVDQELLGVDEQADELLLMG

APDPELAAEMYQRGRAVLREAGFHQYEVSNFARNGALSTHNWTYWQCGQYLGVGPGAHGRFMPEARIQTLEPDNWMKEHGTRKRVPLGRLELLEEVLALG

LPDDDALWDIFEQGHQLLTAAGYQQYETSAYAKPGYQCQHNLNYWRFGDYIGIGCGAHGKVTFLRTTKTRHPRGFMQGRYLESQRDVEAADKPFEFFMNR

LPDDDALWDIFEQGHQLLTAAGYQQYETSAYAKPGYQCQHNLNYWRFGDYIGIGCGAHGKVTFLRTTKTRHPRGFMQGRYLESQRDVEAADKPFEFFMNR

LPDDDALWDIFEQGHQLLTAAGYQQYETSAYAKPGYQCQHNLNYWRFGDYLGIGCGAHGKVTFLRTTKTRHPRGYMQGRYLESQRDVSDDDKPFEFFMNR

LPDDDALWDIFQQGHQLLSAAGYLQYETSAYAKPGYQCQHNLNYWRFGDYLGIGCGAHGKITFLRTIKTKHPRGFMQGKYLDKQYEVAAVDRPFEFFMNR

LPDDDALWDIFEQGHQLLTMAGYQQYETSAYAKAGFQCKHNLNYWRFGDYLAIGCGAHGKLTFTRFSKTKHPKGYLRGEYLYEEKNVPKIDRPFEFFMNR

LPEDDILWDIQEAGQALLDEHGYRQYETSAYARDGLRARHNLNYWSFGDFLGIGAGAHAKLSAVRTWKTRLPKDYLNPAFQAGERPLEAADLPFEFMMNV

IPEDDLLWDIQEAGQTLLAAEGFVQYETSAYARNGRRARHNLNYWTFGDFLGIGAGAHAKLSDRRTWKTRQPRDYLAPRFQAGERLLEADELPFEFMMNA

LPEDDTLWDIQEAGQALLAEHGYAQYEVSAYAQPGRPARHNLNYWSFGDFIGIGAGAHGKLSHVRTWKTRLPKDYLNPSFQAGEKALTNDEMPFEFLMNA

IPDDDDAWDMQEHCQRLLAAAGYAQYEVSAYARPGRQCAHNLNYWRFGDYLGIGAGAHGKISSLRRWKHKHPQSYLASAAIGGDEHVPAARLPFEYMLNL

LPNEDIERDMYRYAIEFLENKGYHQYEISNFSKEHRECIHNLIYWDLEEYIGCGLAAHSFLKGYRYSNVHNIEDYIKLNIKINTYKNLTKDTMEEFMFMG

LPNEDEERDMYSFARTFLEEKGYNQYEISNFAVKDKECRHNLIYWELDNYIGCGASAHSYFNGVRYRNINNVKKYIEQSVVEENHRNLLKEDMEEFMFLG

LPTEEEERKMYHLAKKILEENGFNQYEISNYAKEGKECRHNLAYWNMDNWIGVGSAAASYINGKRIKNISSVEKYINSEAVEEIINNSKNDNMEEFMFMG

VVGEEEELKMYHWGIEFLKSKGYCHYEISNFALLGYQCRHNILYWECREYLGFGAGAHSYFEGTRWNNVERIEKYIEADAREEIINLSFEDKMSEFMFLG

LPEEEIEAQMFDETIEAMEKKGRHQYEVSNFALTGKESQHNLAYWNNDHYYGFGAGASGYLGQTRYKNHGPIQHYLKPLPIVETEELTRLNQIEEELFLG

LPKEELEAEMFEYIIAELERAGFEHYEISNFSKPGFESRHNLMYWDNAEYYGIGAGASGYVNGVRYKNHGPIRHYLSAACITE-DHLSQKEQMEEEMFLG

LPGQDAEANMYDLLLNEMEKHGRKQYEISNFAKEGFQSKHNITYWSNEHYYGFGAGAHGYVGNTRYSNFGPIKKYMEPLPTFQQKELTLKEKMEEEMFLG

LPPQEQEAEMYEIVMSKMEAHGIHQYEISNFAKAGMESKHNLTYWSNEQYFGFGAGAHGYIGGTRTVNVGPVKHYIDLFPYRDTHEVTTEEQIEEEMFLG

LPTDETTVKMYQMGQKILTGGDYEHYEISNYAKPGHQCRHNRVYWENRPYYGFGMGAASYVEGTRPRKTKEYYQWVQEGVIDWE-ITPKADVLLETLMLG

LPTDEATVKMYQMGQQALTGAGYEHYEISNYAQPKHQCRHNRVYWENRPYYGFGMGAASYVEGTRPRKTREYYQWVQAGVIDCD-VTPPKEVLLETLMLG

LPTDETAAEMYRIAQQLISISGYEHYEISNYAKQGYQCSHNRVYWENHPYYGFGMGAASYLEGTRPRTRKKYYQWVLSLESQGI-NASNQDFLLETLMLG

LPSQEQAAAAYHLAHEMLTAAGYDHYEISNYAQGGFACRHNQVYWRNQSYYGFGMGATSYLQHSRPRTRREYYQWLQASLHQGS-PDSLWDRWLETLMLG

VPPPERSADFYRHGQEVLTQAGFHHYEISNYGRPGHQCRHNQIYWRNLPYYGLGMGATSYIDGGRPRTRNGYYQWLESCPIPGE-RVSPLENLLESLMLG

LPSETQSAEFYKTASSMLRGAGYEHYEVSSYSRDGFKCKHNLIYWKNKPFYAFGLGSASYVGGSRPRRLKEYTNYVADANWCGNGDVDLKDVATDILMLS

LPSSEDCAFMYRYASGYLRSKRYQHYEISSYAYVAHRSKHNQIYWEVGQWYAIGLGSTSNVDGARPRALSDYISWTRESNGNGEENVGGEDDISDIIMTR

LPDNDLAAEQMQTTSVLLRQEGFGRYEISNYALPGHASRHNRVYWSGAGWWAFGQGATSAPWGARPRTRDGYCNWIEVLDSSLVAAQARPLPLDERLLVG

LPEEDLAVRLMAHTSARLAAAGLSRYEISNHARPGHASRHNRVYWSGAGWWGFGMGATSAVRGARPRTREAYRRWLEAAGS--------GMPLDELLLVG

LPLEDEAAEMLREAMTLRETYGFDHYEVSNYAREALRSRHNQIYWRGGEYFGFGLSASSYVHGKRFDRHRQLKEYLEW---CLPFDEVAGDTLDEWLMLR

LRLSKGINISTLEQKLNDMNNLKHYQALDLIRLDELTDKGLMLYSYIVPRLII

LRLSKGINISTLEQKLNDMNNLKHYQALDLIRLDELTDKGLMLYSYIVPRLII

LRLRKGIKISKLEQRLSDINNLQHYQNQGLIKLDELTDKGLMLHNYIVPRLIR

LRLREGLDRGRHAALAGDERRVADLREMGMIDDDEATTEGRMVLNSVITALAG

LRLREGIDLARWSDLSGDPEKEEFLLQHGFVEGNSCTPSGMLILDAVVADLAC

LRTDVGITHQHWQQFEPANKEVQELLERGLLQDHRCSWEGLAVLDSLLLTLLP

FRLLEPAPRVEFSAYTGIRPQLDEAIAQGYLTCADITEHGKLFLNSLLELFLA

FRLLEAAPRVEFIAYTGIRPQLDEAIAQGYLTCADITEHGKLFLNSLLELFLA

FRLLERAPRAEFVDYTGIRQPIDEAIAQGYLTCEQITRHGKLFLNSLLELFLA

FRLLEAAPRADFYHFTGIRPQLDEAIAKEYLITTEITEKGKLFLNSLLELFL-

FRLLEAVPKQEFEDYTGVKNQIDFAIQQNYIVNADITEHGKLFLNELLELFLT

LRLVDGVPAALYPQRTGIADACAAARDAGLLADPQPSERGQLFLNDLLQHFLP

LRLTEGVPAGLFGERTGIAAPCAAARAAGLLEDPQPTARGQLFLNDLLQYFLP

LRLTAGVESRLYPERTGLAEGRREAEQSGLLQEPSTTERGQLFLNDLLQQFLN

LRLHEGFRLSDFEACTGLQAPLARAMAQGWLVQHGPTELGRRFTNDVVELFLP

LRKIKGINTEEFYKRFHYGDIIKKYINEGLIIKHGLSSIGIELSNSIMCDFIL

LRKTRGVSIEEFKLKFNYGDVIKKYETIGMIINEHLTERGMQISNSIMCDFLL

LRKINGIDENEFKNRFSYGEILNKYIDEGLLIESGLSEKGIEISNIIMADFLL

LRMRKGVCEEEFRKRFGYEEIFIKYEKMGLIEDKDLTEKGIDVSNVIFEDFLP

LRKKVGISKQKFQQKFQYGEVIQRLIKEELLIEADLTKKGLFVGNNVFEAFLL

LRKKSGVSMARFEEKFGYGEIVRDLVQQGLMQEGDMTKRGLFLGDTVAERFIL

LRKVDGVDKKHFKQKFGFANAIQKTTAKGWLENEELTRSGRFLGNNVFQEFL-

LRKTAGVSKKRFAEKYGFPSVLKDLAEKGLIHSESLTHQGNYXXXXXXXXXXX
LRLADGVSLAALTEEFGLHQCLQPYFTQGWVQGDRSDPDGFLFSNVVLADLFS

LRLAEGLSLAALVEAFGICRCLQGYFDKGWVEEGRIDPQGFLFSNVVLAQLFE

FRLAQGINVLTLSQQFGLLIYLQPYQKLGWVENQKTDPEGFLFSNTVLSTLFS

LRLRDGLSLPALADEFPLQAAAA-KISPALLSGDRTQPEGFLVANHVIVSLWQ

LRLTAGVTWAQLPSVN-ILATLTSFGDRRWLEGEDTDPEGILYSNQILSALFA

FRTSKGLELKEFGEAFGICKVYEPYVESGHIVDDMKDPDGFLLSNELISLSFG

LRTSEGLDLDWIAEHYDILGGFELALDLDLGEGNSKDPNGFLFSNNIISNIFV

LRCREGVDLEALSRAWGLQVRWQAALDRGWLEGRRSDPEGMAISNQVLVEMLL

LRRREGVVLTGRD----LEERWRPFLEQGLLQSGRRDPEGMALSNRVLLEVVL

LRTQEGLSLDALQERFGLRIAAEPFCRSRHLADDATDPDGWLILSHIVLELLV

Coproporphyrinogen oxidase (oxygen dependent) amino acid sequence alignment 
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Chlamy     IRNAQDSICNAISEIDGP-FHQDAWTRPGGGGGISRVLQDGNVWEKAGVNVSVVYGTMPPEAYRAATGN-VPFFAAGISSVMHPRNPHCPTMHFNYRYFE

Oryza      IRRVQGEVCAALEEADGARFVEDVWSRPGGGGGISRVLQDGRVFEKAGVNVSVVYGVMPPDAYRAAKGEAVPFFAAGISSVLHPKNPFAPTLHFNYRYFE

Horde      IRRVQGEICAALEEADGKRFVEDVWSRPGGVCVHSRVLQDGNVFEKAGVNVSAVIGVCPRSAYRAAKGAAVPFFSAGISSVLHPKNPFAPTLHFNYRYFE

Arabid     IRAAQDSVCDAIEAIEGPKFKEDVWSRPGGGGGISRVLQDGNVFEKAGVNVSVVYGVMPPEAYRAAKGSAVPFFAAGVSSVLHPKNPFAPTLHFNYRYFE

Glycin     IREAQDTVCSALEAADGAQFKEDVWSRPGGGGGISRVLQDGAVWEKAGVNVSVVYGVMPPDAYRAAKGVPVPFFAAGISSVLHPKNPFAPTLHFNYRYFE

Nicoti     RREAQDSVCLAIEKADGAKFKEDVWSRPGGGGGHSSVLQDGAVFEKAGVNVSVVYGVMPPEAYRAARPTDIPFFAAGVSSVLHPKNPFAPTLHFNYRYFE

Schizo     ILDVQQEIVAGLEAVDGQKFFQDKWTKGEGGYGISCVIQDGNVFEKGGVNTSIVQGKLNQDAVQRMRANHLPFFAAGISMVIHPRNPMAPTTHLNYRYFE

Sacch      IRRKQAEITQGLESIDTVKFHADTWTRGDGGGGTSMVIQDGTTFEKGGVNVSVVYGQLSPAAVSAMKADHVKFFACGLSMVIHPVNPHAPTTHLNYRYFE

Neuro      VKEQQKEIVRALEEADGTPFRVDEWQRKEGGGGITCVLQEGKVFEKAGVGVSVVYGTLPKPAIIKMRANHLEFFAAGLSLIVHPKNPMAPTVHLNYRYFE

Droso      IMEIQAEFCRALEAEENQKFKVDRWERPEGGGGITCVLQDGDVFEKAGVNISVVTGSLPPAAVQQMRARGLPFFASGVSAVIHPRNPHVPTIHFNYRYFE

Anophe     VMRIQYDFCRSLEAEENKKFLVDRWERKEGGGGITCVLQDGDVFEKAGVNISVVHGNLPKGAIQQMRSRGLPFFAVGVSAVIHPRNPFVPTIHFNYRYFE

Homo       ILETQAQVCQALAQVDGANFSVDRWERKEGGGGISCVLQDGCVFEKAGVSISVVHGNLSEEAAKQMRSRGLPFCAMGVSSVIHPKNPHAPTIHFNYRYFE

Mus        IMETQAQVCRALAQVDGADFTVDRWERKEGGGGITCVLQDGRVFEKAGVSISVVHGNLSEEAANQMRGRGLPFTAMGVSSVIHPKNPYAPTMHFNYRYFE

Rattus     IMETQAQVCRALAQVDGADFSVDRWERKEGGGGITCVLQDGRVFEKAGVNISVVHGNLSEEAANQMRSRGLPFTAMGISSVIHPKNPYAPTMHFNYRYFE

Nostoc     MKQLQDEITQALTKLDGSEFHEDSWERPEGGGGRSRVLRDGAIFEQAGVNFSEVWGSHLPPSILAQRPEAHGFYATGTSLVLHPRNPYVPTVHLNYRYFE

Thermo     LKDLQDQICQGLEAADGAQFQEDTWQRPEGGGGRSRVMKNGQLLEQGGVNFSEVWGEQLPPSILAQRPEAYGFYATGTSMVLHPRNPYVPTVHLNYRYFE

Synecy     MQTLQDEICQGLEALDGGKFQEDSWQREEGGGGRSRVLADGDFLEQGGVNFSEVWGKSLPPSILKQRPEAHEFYATGTSMVLHPKNPYIPTVHLNYRYFE

Nosto2     MQNLQDEICTALEQLDGASFHQDHWERAEGGEGRTRVIREGRVFEQGGVNFSAVWGNSLPASILAQRPEAHEFFATGTSMVLHPRNPYVPTVHLNYRYFE

Bradyr     FERLEDDAPQGLYPGEAGRFTRTPWQRTAAGGGGVMSMMSGRLFEKVGVHCSTVHGEFAPEFRAQIPGAAPRFWASGISLIAHLRNPHVPAVHMNTRFVV

Caulob     FEQLEDEAPADLYPGAPGRFAKKAWDR-PAGGGGVMGMMHGRLFEKVGVHVSTVFGTFTPEMAKTMPGAAPRFFATGISLIAHMTNPRVPAVHMNTRFIA

Brucel     YEQLEDELQGPLSDREPGRFVRTPWQKDGNGGG-VMSIMHGRVFEKVGVHVSTVHGEFSPEFRKQIPGAEPRYWASGISLIAHPQNPNVPAVHMNTRMIV

Brumel     YEQLEDELQGPLSDREPGRFVRTPWQKDGNGGG-VMSIMHGRVFEKVGVHVSTVHGEFSPEFRKQIPGAEPRYWASGISLIAHPQNPNVPAVHMNTRMIV

Sinorh     FEAIEDELTGPLSDRPAGRFVAKDWLREGAGGGGRMSMMEGRVFEKVGVHTSTVFGEFSPEFREQIPGASPRFWASGISLIAHPVNPNVPAVHMNTRMVV

Plasmo     LKYEQNNICSLFESLDTVKFKEEIWNRRKIGTGITKVLENGTVFEKCAVNFSTVFGTIDREAAKQMCVNQYKFYASGLSIIAHPVNPNAPSIHANFRFFQ

Plfalc     LKSEQNNICSLIESLDNKKFQEEVWYRKNLGGGITRILEDGNIFEKCAVNYSCIYGAIDKESAKQMCVNHYKFYASGISIIAHPVNPNVPTVHMNFRFFQ

Thaps1     LINHQTSMIAEIEEIDANHFSRDAWNTTTKSGGITRVLQGGNVVEKGACSLTVIREGILTADRAATIQGR-VYSAAALSVVLHTRNPFVPTFRSDVRIFL

Thaps2     LREAQISITDAIAEIDGAVFNEDCWTRANGGGGMSRVLKDGAVWEKAGVNLSVVYGSMPQEALQAATERGVPFFACGLSCVMHPRNPYCPTMHFNYRYFE

Cmerol     IRAAQNSICLALENVDGKKFREDAWVRGDGGGGISRVLQDGHVFEKAGVNVSIVYGTMPPEALQAASAGAVPFFAAGISSVIHPWNPHVPTMHFNYRYFE

Phyt1a     ILRVQDEICAGIEAVDGKKFREDKWERAHGGGGRSRILQDGNVFEKAGVGVSIIHGKLPPAAVKQMEGQELPFYACGVSLVMHPHNPMAPTIHLNYRYFE

Phyt2a     IMRVQDEICAGIEAVDGKKFREDKWEREHGGGGRSRILQDGNVFEKAGVGVSIIHGKLPPAAVKQMEGAELPFYACGVSLVMHPHNPMAPTIHLNYRYFE

Phyt1b     ILRVQDEICAGIEAVDGKKFRTDKWEREGGGGGRSRILQDGNVMEKAGVAVSIINGTLPAAAAQQMVGKDLPFYVCGISLVMHPRNPMAPTIHLNYRYFQ

Phyt2b     ILRVQDEICAGIEAVDGKKFRTDKWEREGGGGGRSRILQDGNVMEKAGVAVSIINGTLPAAAAQQMPGKDLPFYVCGISLVMHPRNPMAPTIHLNYRYFE

TEEWWFGGGTDITPSYVVPEDMKHFHGTYKAVCDRHDPAYYEKFRTWCDEYFLIKHRGERRGLGGIFFDDLNDRNPEDILKFSTDAVNNVVEAYCPIIKK

TDAWWFGGGTDLTPSYIIEEDVKHFHSVQKQACDKFDPSFYPRFKKWCDDYFYIKHRNERRGLGGIFFDDLNDYDQEMLLNFATECADSVVPAYIPIIER

TDAWWFGGGTDLTPSYLIEEDVKHFHSVQKQTCDKFDPSFYPRFKKWCDDYFYIKHRNERRGLGGIFFDDLNDYDQDMLLNFATECAGSVIPAYIPIIER

TDAWWFGGGTDFTPAYIFEEDVKHFHSIQKQACDKFDPSFYPRFKKWCDDYFYIKHRDERRGLGGIFFDDLNDYDQEMLLSFATECANSVVPAYIPIVEK

TDAWWFGGGTDLTPAYIFEEDVKHFHSIQKQACDKFEPTFYPRFKKWCDDYFYIKHRGERRGLGGIFFDDLNDYDQEMLLSFATECANSVIPAYLPIIEK

TDAWWFGGGTDFTPAYIFEEDVKHFHSVQKAACDKFDASFYPRFKKWCVDYFYIKHRDERRGLGGIFFDDFNDYDQEMLLSFSTECANSVIPAYIPIVEK

LVNWWFGGGADLTPSILFEEDGKHFHKLHKEACDRHDPTFYPRFKKWADEYFLIKHRKETRGIGGIFFDDLSEKDPQELFAFVKDCAHTFLPAYVPIMEK

TWNWWFGGGADLTPSYLYEEDGQLFHQLHKDALDKHDTALYPRFKKWCDEYFYITHRKETRGIGGIFFDDYDERDPQEILKMVEDCFDAFLPSYLTIVKR

TANWWFGGGSDLTPSYLFDEDAIQFHKSLKEVCDAHDKEYYPRFKKWCDEYFYNKHRGECRGIGGIFFDDLDESDKENTFAFVQDALKSFAPTYISIINK

VETWWFGGGTDLTPYYLCEKDASHFHQTLKSACDEHDPTYYPRFKKWCDDYFRIKHRNESRGIGGIFFDDIDSPNQEAAFNFVSSCARAVIPSYVPLVRK

VTDWWFGGGTDLTPYYLNEEDAKHFHRTLKEACDSHDATYYPKFKEWCDKYFFIPHRNESRGVGGIFFDDLDGPDAERAFDFVSSCAHSVIPSYLPLVRE

VEEWWFGGGCDLTPTYLNQEDAVHFHRTLKEACDQHGPDLYPKFKKWCDDYFFIAHRGERRGIGGIFFDDLDSPSKEEVFRFVQSCARAVVPSYIPLVKK

VEEWWFGGGCDLTPTYLNQEDAVHFHRTLKEACDQHGPDIYPKFKKWCDDYFFIVHRGERRGIGGIFFDDLDSPSKEEAFRFVKTCAEAVVPSYVPIVKK

VEEWWFGGGCDLTPTYLNREDAVHFHRTLKEACDQHGPDIYPKFKKWCDDYFFIAHRGERRGIGGIFFDDLDSPSKEEAFRFVKTCAEAVVPSYVPIVKK

AGPWWFGGGADLTPYYPFAEDAAHFHQTLKLACDEHHPEYYPVFKRWCDEYFYLKHRDETRGVGGLFFDYQDGRDWEDLFSFIQGSGKAFLPAYVPIVER

AGPWWFGGGADLTPYYPFAEDAKHFHQVHQAACDRHHREYYPVFKRWCDEYFYLKHRGETRGVGGIFFDYQDGRSWEDLFAFIQSCGQAFLEAYLPIVER

AGPWWFGGGADLTPYYPFAEDAAHFHHTLKNACDQTHGEFYPVFKRWCDEYFYLKHRQEMRGIGGIFFDYQDGLGWEDLFSFAQRCGRAFLPAYSPIVEK

AGPWWFGGGADLTPYYAFKEDAVHFHQTLKNACDVHNPEYYPTFKRWCDEYFYLRHREEQRGIGGIFFDYQDARNWEDIFAFVQSCGQAFLPAYLPIVER

TTKAWFGGGADLTPVLDRRRDSIAFHAAMKEACVQPNVADYDKYKKWCDEYFYLPHRKEARGIGGIFYDWHDSGDWDADLAFTQDVGRAFLKIYPDIVRR

TTKSWFGGGGDLTPLLGYQRDAIDFHAAYKRACDKYDPEWHPKYKAWCDEYFFLPHRNEPRGIGGIFYDHHDSGDWARDFAFTQDVGRAFLEIYPTLVRR

TTRQWFAGGADLTPVLDRRRDTLAFHKAFRFICEKHKIVDYQRLKEWCDEYFFLPHRDEPRGIGGIFYDWLHSGGWDSDFAFTRDVGRGFSVVYPHLVRQ

TTRQWFAGGADLTPVLDRRRDTLAFHKAFRFICEKHKIVDYQRLKEWCDEYFFLPHRDEPRGIGGIFYDWLHSGGWDSDFAFTRDVGRGFSVVYPHLVRQ

TTSNWFGGGADLTPVLDRRRDTVLFHRAMEIACNRHPVADHAKFKQWCDEYFYLKHRNEPRGTGGIFYDWLRSGGWDADFAFTRDVGKAFALVYPRIVRT

IFIHWFGGGCDLSPCYIFPELFINFHHSFKLVCDKYNHLFYKYFKIWCDLYFRIKHRNISRGIGGIFFDNLLDKSYKIIYYFIQECIITFRNSYFYILAE

IFIHWFGGGCDLSPCYIFPDLFTEFHNSFKLVCDKYNHLFYRHFKIWCDLYFRIKHRNINRGIGGIFFDNLLNKSYRMIYFFIQECIINFRKSYLHILLE

VKSAWFGGGSDLTPYYLIDQDIIGFHGKLKQMCDTHFPNNYEQMKQSCDEYFYLPARSEHRGTGGIFFDDLPA-----TLAFVRDVAQGWMPSWFPIIEK

TDGWWFGGGTDITPSYLNLDDMKHFHGTYKEVCDKHDPEFYPKFKEWADRYFVISHRNETRGLGGIFFDDLNDREPEKLFEFAKDAVNSVVPAYGPIIEA

TDKWWMGGGTDLTPSYLYVEDAQHFHGVLKSVCDRHDAAFYQRFKKWCDDYFLIRHRGERRGIGGVFFDDLNDRPAEELFKFSSDMVGHVVEAYVPIVER

VETGWFGGGADLTPSYLFEEDARHFHAVYKTQLDKRDAAIYPKWKKDCDEYFYIPHRQEGRGVGGFFFDDLTDTS-EENFQMIRSCANSMLDAYVPILKK

VETGWFGGGADLTPSYLFEEDARHFHAVYKTQLDKRDPAIYPKWKKACDEYFHIPHRQEGRGIGGFFFDDLTDTS-EENFQMIRSCANSMLDAYLPIIKK

IEVGWFGGGADLTPSFLFEEDARHFHAVYKTQLDKRDPTWYPKMKKACDEYFYITHRKEHRGIGGFFFDDLTDTS-EETFQTIRNCANSMLDAYIPILKL

IEVGWFGGGADLTPSFLFEEDARHFHTVYKTQLDKRDPTWYPKMKKACDEYFYIAHRKEHRGIGGFFFDDLTDTS-EETFQCIRNCANSMLDAYIPILKL

HMNDPYTPEEKEWQQIRRGRYVEFNLVYDRGTTFGLKTGGRIESILMSMPQTASWL

RKDTPFTEEHKAWQQLRRGRYVEFNLVYDRGTTFGLKTGGRIESILVSLPLTARWQ

RKDTPFNEEQKAWQQVRRGRYVEFNLVYDRGTTFGLKTGGRIESILVSLPLTARWE

RKDMEFTEQHKAWQQLRRGRYVEFNLVYDRGTTFGLKTGGRIESILVSLPLSARWE

RKDLPFNDHQKAWQQLRRGRYVEFNLVYDRGTTFGLKTGGRIESILVSLPLTARWE

RKDTPFTDKHKAWQQLRRGRYVEFNLVYDRGTTFGLKTGGRIESILVSLPLTARWE

RKNMEFTEDDKEFQLIRRGYYAEFNVMYDRGTWFGLQAPERVESILMTLPLHASWR

RKDMPYTKEEQQWQAIRRGRYVEFNLIYDRGTQFGLRTPGRVESILMSLPEHASWL

RKDMPYTEEEKRWQQIRRGKYVEFNLVHDRGTAFGLNTPGRVESILMSLPLTARWE

HKNREYGNNERQWQLLRRGRYVEFNLIYDRGTKFGLYTPGRYESILMSLPLHARWE

HKNDPYGDRHRQWQLLRRGRYVEFNLIYDRGTKFGLYTPGRYESILMSLPLNARWE

HCDDSFTPQEKLWQQLRRGRYVEFNLLYDRGTKFGLFTPGRIESILMSLPLTARWE

HCDDSYTPRDKLWQQLRRGRYVEFNLLYDRGTKFGLFTPGRIESILMSLPLTARWE

HCDDSYTPQDKLWQQLRRGRYVEFNLVYDRGTKFGLFTPGRIESILMSLPLTARWE

RHGMEYGDRQRNFQLYRRGRYVEFNLVYDRGTIFGLQTNGRTESILMSLPPLVRWE

RRHLTYGDRERQFQLYRRGRYVEFNLVYDRGTIFGLQTNGRTESILMSLPPLVRWE

RRNTEYGDRQRQFQLYRRGRYVEFNLVYDRGTIFGLQTNGRTESILMSLPPLVRWQ

RQGIEYGDRQRNFQLYRRGRYVEFNLVYDRGTVFGLQTKGRTESILMSLPPLARWE

NFASAWTAADREEQLIRRGRYVEFNLLYDRGTIFGLKTGGNVDSILSSLPPEVKWP

RMGEAWTADEREQQLIQRGRYVEFNLLYDRGTMFGLKTGGNVESILSSMPPAVKWP

NFNKDWTEADRDEQLIRRGRYVEFNLLYDRGTIFGLKTGGNMNAILSSMPPVVKWP

NFNKDWTEADRDEQLIRRGRYVEFNLLYDRGTIFGLKTGGNMNAILSSMPPVVKWP

NFNKPWTEQDRNEQLVRRGRYVEFNLLYDRGTIFGLKTGGNVESILSSLPPLVRWP

TIHQKYDENMINWQRICRGRYAEFNLIYDRGTKFGLELNNKIDNVLASLPLKCEFL

TVNFKYDDNMLKWQRVCRGRYVEFNLLYDRGTKFGIELNRKIDNVFSSLPLKCDFQ

NAERECSEEEKHWQCLRRGRYLEFNLLYDRGVKFGLANANRVEGVMVSAPPKIAFD

HKDDPFTQREKDWQQIRRGRYVEFNLVYDRGTIFGLKTGGRIESILMSLPETARWE

RKHMPYTEEQKRWQQLRRGRYVEFNLVYDRGTVFGLKTGGRIESILMSLPLTARWE

RKDMPYTQQQKEWQQLRRGRYVEFNIMYDRGTKFGLLTPGRVESILMSLPLTARWE

RKDMPFTKQQKEWQQIRRGRYVEFNIMYDRGTKFGLLTPGRVESILMSLPLTARWE

RKDLPFTEEQKEWQQIRRGRYVEFNIMYDRGTKFGLLTPGRVESIMMSLPLTARWE

RKDMPFTEEQKEWQQIRRGRYVEFNIMYDRGTKFGLLTPGRVESIMMSLPLTARWE

Protoporphyrinogen oxidase aminoacid sequence alignment
37 382

Oryza1     SADCVVVGGGISGLCTAQALATKHDVLVTEARARPGGNITTAEGYLWEEGPNSFQPSVLTMAVDSGLKDDLVFGDPNAPRFVLWEVPSKPGDLPFFDLMS

Oryza2     SADCVVVGGGISGLCTAQALATKHDVLVTEARARPGGNITTAEGYLWEEGPNSFQPSVLTMAVDSGLKDDLVFGDPNAPRFVLWEVPSKPGDLPFFDLMS

Zea        SADCVVVGGGISGLCTAQALATRHDVLVTEARARPGGNITTVEGYLWEEGPNSFQPSVLTMAVDSGLKDDLVFGDPNAPRFVLWEVPSKPADLPFFDLMS

Nicoti1    ELDCVIVGAGISGLCIAQVMSANYNLMVTEARDRAGGNITTVDGYLWEEGPNSFQPSMLTMAVDCGLKDDLVLGDPNAPRFVLWKVPSKLTDLAFFDLMS

Solanum    ELDCVVVGAGISGLCIAKVISANYNLMVTEARDRAGGNITTVDGYLWEEGPNSFQPSMLTMAVDCGLKDDLVLGDPDAPRFVLWKVPGKLTDLPFFDLMS

Arabid1    TTDCVIVGGGISGLCIAQALATKHNLIVTEAKDRVGGNIITRNGFLWEEGPNSFQPSMLTMVVDSGLKDDLVLGDPTAPRFVLWNVPSKLTDLPFFDLMS

Cichor     LLDCVIVGAGISGLCIAQALATKHDVIVTEARDRVGGNISTVDGYLWEEGPNSFQPSMLTMVVDSGLKDDLVLGDPTAPRFVLWGVPSKPADLPFFDLMS

Spinac1    VLDCVIVGGGISGLCIAQALSTKYNFIVTEAKDRVGGNITTMDGYLWEEGPNSFQPSVLTMAVDSGLKEELVLGDPNSPRFVLWNVPSKLTDLPFFDLMS

Chlamyd    VYDVIVVGGGLSGLVTGQALAAQHNFLVTEARERVGGNITSMDGYVWEEGPNSFQPNMLQIAVDSGCEKDLVFGDPTAPRFVWWEVPSG-LDAFTFDLMS

Trichod    ILDVLVVGAGISGLSLAHKLTKLSKILVAESQNRVGGNITTVGEFLWEEGPNSFSPTLLKLAVDVGLKEDLIFADRKLPRYVYWNVPMSPKAMLQSQLLS

Thermos    V-DVAIVGGGLSGLSVAWRLQRSAVLLEAS--DRLGGNITTQEGFVWELGPNSFAPTLLQLIAEVGLHSELIRGDRHLPRYIYWREPTRPLALATSNLLS

Polytom    TYDVVVVGAGISGLSTAQALSIQHNVLVTEADHRVGGKITTKKDFLWEEGPNSCLMNLYRAARDAGVESKILSADPKLPRWILWGAPIGSYALKS-DLLS

Thaps      QIDCLVIGGGISGSTLAHNLHSTHNILLTEARDYLGGNVQSVGTFIYEKGPNSFATQIVRISHELGIEEELVFADESLPPWVNHNGPKGQIELFGLDLLS

Mus        GRTVIVLGGGISGLAASYHLIRGPKVILVEGSKRLGGWIRSI-GAIFELGPRGIRPATLLLVSELGLES-EVLPVRGDHPAAQNRLPSGLRGLLRPSPPF

Homo       GRTVVVLGGGISGLAASYHLSRAPKVVLVESSERLGGWIRSV-GAIFELGPRGIRPATLLLVSELGLDS-EVLPVRGDHPAAQNRLPTGLRGLLRPSPPF

Anophe     XXXTAILGAGISGLAAGHYLLRKTPLTIYEATDRIGGWIRSEHGYVFEAGPRTIRPKTLELIEELGLTD-QVYSISSNHTAARNRLPNSLGGVLKTVPPF

Nicoti2    XKRVAVIGAGVSGLAAAYKLKIHGNVTVFEAEGKAGGKLRSVDGLIWDEGANTMTESVTFLIDSLGLREKQQFPLSQNKRYIARNIKSNFLSTGSKLQML

Solanu2    XKRVAVIGAGVSGLAAAYKLKIHGNVTVFEAEGRAGGKLRSLDGLIWDEGANTMTESVTFLLDSLGLREKQQFPLSQNKRYIARNIKSNFLSTGSKLQML

Spinac2    XKRVAVVGAGVSGLAAAYKLKSNGNVTLFEADSRAGGKLKTVDGLIWDEGANTMTESVTSLFDDLGIREKLQLPISQNKRYIARDLKSNILSAKSKLQIM

Glycine    XKRVAVVGAGVSGLAAAYKLKSHGDVTVFEAEGRAGGRLRSVDGLIWDEGANTMTESVKGLIDALGLQEKQQFPISQHKRYIVKNLKSKLLSAQSKIHLI

Arabid2    XKRVAVVGAGVSGLAAAYKLKSRGNVTVFEADGRVGGKLRSVNGLIWDEGANTMTEAVGSLLDDLGLREKQQFPISQKKRYIVRNVTSSVLSTQSKFQIL

Zeamay2    ARSVAVVGAGVSGLAAAYRLRQSGNVTVFEAADRAGGKIRTNGGFVWDEGANTMTEGASRLIDDLGLQDKQQYPNSQHKRYIVKDMKSSVLSTKSKIALF

Bacillc    ----MIIGGGITGLTAMYNLQKNIDTLLIEASGKLGGKIQTVDGFTIERGPDSFLARAARLVKELGLGDEL-VNNQAGQSFILVNIPTQITPFLFSGLFS

Banthra    ----------------MYHLQKDIDTLLIEASGKLGGKIQTVDGFTIERGPDSFLARAARLVKELGLGDEL-VNNQAGQSFILVNIPTQITPFLFSGLFS

Listeri    MKHIVIIGGGLSGLAAAYELQKTHTWELVEKDEKLGGKFETVDGFLIEKGPDSFLARGVGLVKDLGLEDKL-IANATGRSYIYHQIPTDREALLASTLVS

Limonoc    MKHIVIIGGGLSGLAAAYELQKTHTWELVEKDEKLGGKFETVDGFLIEKGPDSFLARGVGLVKDLGLEDKL-IANATGRSYIYHQIPTDKEALLASTLVS

Banthr2    MKTVVVIGGGITGLSTMFYLEKFKNLILVEKEEYLGGKIHSVKDFIMESGADSIVARVMPLVKDLNLEGEM-VYNETGISYIYSDIPMSVESLFSSTLVS

Plasmod    IYDVILIGGGLFNCCLYYYLKLKNSIIIVEKEENLGGYIKTYKKILVELGPNMFKLCSYNLINKLNLLSSVRLLDDTLIRYIYIKLYLNIFSYLSFPLIN

Playoel    TYDFIIVGGGIYSCCIYYYLKKNNQILIIEKNTKLGGCIQTE--VIYELGANVFKLCSYKLIKELNLGDHIAVVNKKLVRYIYHELYLSFFGYICFPLIS

Schizos    -MSIAICGGGIAGLSTAFYLARLITIDLYEKGPRLGGWLQSVGTVLFEQGPRTLRPANLDLISKLGIEDKLLRISSNSPRYIYYPIPSSILGSIKSQPAL

Mesorhi    RTDVVIVGAGFTGLSAALELKRAGNFVLLEARDRVGGRVEAVLGERIDSGGQFLCED--ELMALARARGKTFVETYVEGDFITHP-PKDAKQTYHG----

Bradyrh    SVDVAIIGAGAAGLGAAHALAGSGSAIVLEARDRLGGRAWTVPEVTFDVGCGWLHSAFVAIARQLDFEVNKDLPPWRER------FGNAFPQSQRDEFMQ

Rhodoba    RRRVAVIGGGISGMAAAHLLASDHAVVLFEAEKRLGGHARTVGDQPVDTGFIVFNKVLTRLFDELGVPVAKSDMSFGASRLEYGLVFAQKRNMADPFLNM

Rhodops    ---MVVSRRGASARAPRTQFEDMP-----ESRIIVGDCIAEM---LPPKSVDLVFAD-----YNLQLKGALKRPDESEV------VDDDWDKFASFYDNF

Cmerol     QVQALVVGSGVTGSSFAFLLQHAGDVICTEARGEVGGNLISRDGYLWEEGPNTFQPTILKLARDAGLESELVFADAKLPRYVYWELPSSPADLITGRLLS

Phyto1     ARDVVVLGGGISGLTLAYFLRDATRIRVLDAGPVPGGWVHTAKGFLFEEGPRGFRPSRLRLVEQLQLQSRMQAVDPAAHARFILRHGSLLEALRWPLSLP

Phyto2     ARDVVVLGGGISGLTLAYFLRDATRIRVLDASSVSGGWVRTARGFLFEEGPRGFRPSRLRLVEQLQLQSQMQAVGPAAQARYILRDGSLLELARWPLTLA

IPGKLRAGLGALGVRAPPPSVEDFVRRNLGAEVFERLIEPFCSGVYAGDPSKLSMKAAFGKVWRLEDTGPKGQTVASFRKGLTMLPDAITSRLGSKVKLS

IPGKLRAGLGALGVRAPPPSVEDFVRRNLGAEVFERLIEPFCSGVYAGDPSKLSMKAAFGKVWRLEDTGPKGQTVASFRKGLTMLPDAITSRLGSKVKLS

IPGKLRAGLGALGIRPPPPSVEEFVRRNLGAEVFERLIEPFCSGVYAGDPSKLSMKAAFGKVWRLEETGPKGQTVASFRKGLAMLPNAITSSLGSKVKLS

IPGKLRAGFGAIGLRPSPPSVEQFVRRNLGGEVFERLIEPFCSGVYAGDPSKLSMKAAFGKVWKLEETGPKGQTVGSFRKGLRMLPDAISARLGSKLKLS

IPGKLRAGFGAIGLRPSPPSVEQFVRRNLGAEVFERLIEPFCSGVYAGDPSKLIMKAAFGKVWKLEQTGPKGQTVGSFRKGLRMLPDAICERLGSKVKLS

IGGKIRAGFGALGIRPSPPSVEEFVRRNLGDEVFERLIEPFCSGVYAGDPSKLSMKAAFGKVWKLEQNGPQGQTVGSFRKGLRMLPEAISARLGSKVKLS

FPGKLRAGFGALGFRPSPPSVEEFVRRNLGDEVFERLIEPFCSGVYAGDPSKLSMKAAFGKVWNLEQNGPKGQTVGSFRKGQAMLPNAISTRLGSRVKLC

FPGKIRAGLGALGLRPSPPSVEQFVRRNLGDEVFERLIEPFCSGVYAGDPSKLSMKAAFGRVWVLEQKGPKGQTVGSFRKGLSMLPTAISERLGNKVKVS

IPGKIRAGLGAIGLINGAMSVEQFIRRNLGDEVFFRLIEPFCSGVYAGDPSKLSMKAAFNRIWILEKNGPKGQTVGSFRKGLKMLPDAIERNIPDKIRVN

NTGKLRALVGALGFVPPVVTVSQFFQRHLGKEVMERLVEPFVSGVYAGDPSQLSATAAFSKVARMADLGTKPGELGSFRRGLEVLPKAIATYLGQAVKLN

PWGKVRAALGALGFVPPYLSVDSFFRRHLGQEVAERLVAPFVSGVYAGDPQQLSAAAAFRRIAQLEKLG-RPGELGSFREGLAALPRAIAQQLKAPLHLQ

TQGLLRAIRGVTGFGVSPASVEGFVRRTLGDEIFERLVEPFCSGVYAGDPSKLSMRAAFGKLVEFEETGSSGPTVSSFEGGIEILPKAIAQKLGDRVRLG

WPGKIRAGIGAFVGHPAPPTIQDWVTRILGEEVFYRIIDPFVSGVYAGDPNTLSMKAALPKISRIEQYSFEYGNPGSYKKGLSTLPNAIKEELGEKVKLE

SKPLFWAGLRELLKPRGKETVHSFAQRRLGPEVASLAMDSLCRGVFAGNSQELSIRSCFPSLFQAEQTHAERWSQWSLRGGLEVLPQALHNHLASKGVTV

SKPLFWAGLRELTKPRGKETVHSFAQRRLGPEVASLAMDSLCRGVFAGNSRELSIRSCFPSLFQAEQTHAERWSQWSLRGGLEMLPQALETHLTSRGVSV

TRPLYFAAFHDLLAGRSKTSMYSFVERRFGKEIADYAVSSMLCGICAGDAKQISVKFLMKDLFEREQRHAENWSIYSIRGGLQTLPETLATDLQAKGASI

LEPILWKNKKL---SQVSDSVSGFFQRHFGKEVVDYLIDPFVAGTCGGDPDSLSMHHSFPELWNLEKRF-RQRGSFSFLGGMQTLTDAICKDLREDELRL

FEPLLWKNNKL---TKVSDSVSGFFQRHFGKEVVDYLIDPFVAGTCGGDPDSLSMHLSFPELWNLEKRF-RQRGSFSFLGGMQTLTDAICKDLKEDELRL

LEPFLWKKHNG---AKVSDSVAEFFERHFGKEFVDYLIDPFVAGTSGGDPQSLSMRHAFPELWNIENRFPRVRGSFSFQGGMQTLVDTICKEFGEDELKL

FEPFMWKRSDP---SNVCDSVGRFFERHFGKEVVDYLIDPFVGGTSAADPESLSMRHSFPELWNLEKRFKHKRGSFSFQGGMQTLTDTLCKELGKDDLKL

LEPFLWKKKS----SKVSDSVSEFFQRHFGQEVVDYLIDPFVGGTSAADPDSLSMKHSFPDLWN---SFKGSRGSFSFKGGMQILPDTLCKSLSHDEINL

FEPFLYKKANTRNSGKVSESVGSFCERHFGREVVDYFVDPFVAGTSAGDPESLSIRHAFPALWNLERKYRNRRVSFSFHGGMQSLINALHNEVGDDNVKL

PIGKLRAGFDLLMPRSKPVSLGQFFRHRLGNEVVENLIEPLLSGIYAGDIDEMSLMSTFPQMYQIEQKHPKKGMFQTVKTGLESIVKSLEAKMHEGTIIK

PIGKLRAGFDLLMPRSKPVSLGHFFRHRLGNEVVENLIEPLLSGIYAGDIDEMSLMSTFPQMYQIEQKHPKKGIFQTVKTGLESIVESLELKMHEGTIIK

EIGKARALQEPTIEPNNQEPLGEFFEARFGKELVKTIIEPLLSGIYAGDIYKMSLRATFPQFEQTVRKYGTIGAFRTLEGGLDRLPKAIADALPAENLHT

EIGKARALQEPTMERNNQEALGDFFEARFGKELVKTIIEPLLSGIYAGDIYKMSLRATFPQFEQTVKKYATIGAFRTLEGGLDALPKAIAAALPKENLHT

TKGKIVALKDFITKNKEFTSLSLFLESFLGKELVERQIAPVLSGVYSGKLNELTMASTLPYLLDYKNKYNKK--FVSFKGGLSTIIDRLEEMLTETVVKK

ISNKIKLLFKLIFKQYKNLSVENYMNDNFDSQHYNFLLLPFIYGSCAGKISAVSFFSRNLKLFHNKVNSNLIGKTVTFKNGLYELIDKLQSHMNKEFIYT

FKNKIKLIYKILFKKYKHVSIENYMKENFDSEHYQFLLLPLIYGSSGGNMSALSFFSRNLKLVNNNKNS-YIGKTVSLNCGLYEFIRQLKKHIHEKDILT

RPMPLAMMLEPFRKSKRDSSVGSFMRRRFGKNVTDRVMSAMINGIYAGDLNDLSMHSMFGFLAKIEKKYMKSTSMFAFKEGIETITLSIADELKKMPNVK

-AMAIRERMNGIEPDDPSISVAAWLERQPDPIDARTAFRSMIEGLWCLDRVPLWYLDNDRRITN-----EVPELQYSLRETMQSLAEDISGDLGDRVRLG

AMDAFYERLWQAAQKGK--PASLSLEPGNRWNPMIDAISTYINGCELKDMSTLDWD-------------EDTNLNWRIRRGYGALVVAYGAPCPVALNCM

MMDVLRFNAHALDHADDPAIRELLARLDLGDWFRDYYLLPISGAIWSTSRGILDFPQALLRFFQNHALLTGQHQWFTVEGGSIEYVTRLQAAMAARGVDL

TRAWLLAARRIMKPSATLWYHNIFRVGTIMQDLGFWVLNDIVWRKSNPNFRGRRFTAHETMIWAAR-----DENAKGYTFNYDALKAANEDVQARSDWLI

NAGKARAALGALGFVGAPKSVEEFVTRHLGREVFLKIIDPFVSGVYAGDPSKLSMAAAFKRVYALEQLGVKAGALGSFREGLQQLPLTVATRLGERMRTR

VARAALHELFVKPGTAEDESVYQFMARRFSPLVAERLLDPVASGIFGGDIRKLSMRSCFAMLVDMERKHHDKSVSVSFTDGMSTLMDALADSIENDPMAE

VARAALRELFVKRGTMEDESIYKWTARRFSPVVAERLLDPMASGIFGGDIRKLSMRACFPMLVDLERKHHEKSVSVSFADGMSTLMDALADNIKADPMAD

WKLTSITKSDNKGALVYEAKTVVMTIPSYVASDILSSDAADALSIFYYPPVAAVTVSYPKEAIRKECGQLHPRSQGLFPNRAPAGRVLLLNYIGGSTNTG

WKLTSITKSDNKGALVYEAKTVVMTIPSYVASDILSSDAADALSIFYYPPVAAVTVSYPKEAIRKECGQLHPRSQGLFPNRAPAGRVLLLNYIGGSTNTG

WKLTSITKSDDKGVLEYEAKSVIMTIPSYVASNILSSDAADALSRFYYPPVAAVTVSYPKEAIRKECGQLHPRSQGLFPNRAPDGRVLLLNYIGGATNTG

WKLSSITKSEKGGHLTYESRSIVMTVPSYVASNILSVAAADALSNFYYPPVGAVTISYPQEAIRDERGQLHPRTQGLFPNRAPKGRVLLLNYIGGAKNPE

WKLSSITKSEKGGLLTYESRSIVMTVPSYVASNILSVAAADALSSFYYPPVAAVTISYPQEAIRDERGQLHPRSQGLFPNRAPNGRVLLLNYIGGATNTE

WKLSGITKLESGGNLTYESKSVVMTVPSHVASGLLSESAANALSKLYYPPVAAVSISYPKEAIRTECGQLHPRTQGLFPNRAPPGRILLLNYIGGSTNTG

WKLTSISKLENRGNLTYETKTIVMTVPSYVASDLLSLGAADALSKFYYPPVAAVSISYPKDAIRADRGQLHPRSQGLFPNRAPPGRVLLLNYIGGATNPE

WTLSGIAKSSNGENLTYETKSVVMTVPSYVASSLLSDVAAESLSKFHYPPVAAVSLSYPKEAIRSECGQLHSRSQGLFPGRAPPGRTLILNYIGGDTNPG

WKLVSLGREADGRGLVYDARAVALTAPSYVVADLVAPAAAEALGSFDYPPVGAVTLSYPLSAVREERGQLHPRTQGLFPGRAPEGHMLLLNYIGGTTNRG

WSLVGLRPTEKQTIAEFSTRTIALSSPAYACAKLFLPEIAGTLDEFYYPTVACVVLAYPVSSIKAKIGNLIPRGQGLFSGRTPLGWQIFTNYIGGATDPE

TPVEAITPEPKGGLLR--ARSVVLATPAYQTAELVQPAIARALATIPYPTVACVVLAYPAGLGRSVRGVLVPRGQGLFPQRTPAGWQVFTSFIGGATDPD

LRLVRIDPTQLADRLSYRAKKVVLTTPAFDAADILLVAAANPLKEVDYPPVALVVLSYDVDSISAIHGQLHPRPEGLFPNRSPVARTTLLNFVGGSTDRA

WSLKKVEK-VDGGVATFDAKTVVSTMPTHAIGSILLPGSTDLFSQIYYPPVAAVTLAYPKSAFKDVEGSLNPRTEGLFPERCPSDYNILLNYIGGSRDPA

LS---GQPVCGLSRWKVSEADHIISAIPASELSKLAAPLARILSTIKAVSVAVVNLQYR--GACLPVGHLVPSSEDAFPQDGNPPSLRVTVMLGGYWKAA

LR---GQPVCGLSRWKVSEADHVISAIPASVLSELAAPLARALSAITAVSVAVVNLQYQ--GAHLPVGHLVPSSEDAFPQDGSPPGLRVTVMLGGSWEAS

VT---GTKFEELTRVVLRLLQHLVSSIPSYKLAKHHPQLASTLSSIPFVDVCVINLRYRR-GDLLQQGFLVPPIENCFDDDNT----VLTVMMGGAWFGK

NSRVLELSCSCTESWSIIDAVIMTAPLCDVKSMKINPFLLNFIPEVDYVPLSVVITTFKRENVKYPLGVLVPSKEQMFPDRAPNNVYLYTTFVGGSRAKA

NSRVLELSCSCSGSWSIFDAVIMTAPLCDVKSMKINPFLLNFIPEVDYVPLSVVITTFKKESVKHPLGVLVPSQEQMFPDRAPNNVYLYTTFVGGSRAKA

QSEVLSLSYSHNGNWSVSDAVVVTAPINNVKELKINPFSLDFIPEVSCLPLSVIITTFKKTNVKRPLGVLVPSNEQMFPDRAPSDVYLYTTFVGGSRAKA

NEKVLTLAYGHDGNWSITDAVIMTAPLYNVKDIKITPFPLNFLPEVSYVPISVMITTFKKENVKRPLGVLVPSKEQMFPDRAPSDLYLYTTFIGGTQAQA

DSKVLSLSYNS--NWSLSNPHYDAAPLCNVKEMKVQPFQLNFLPEINYMPLSVLITTFTKEKVKRPLGVLIPSKEQMFPDRSPSDVHLYTTFIGGSRAKA

GTEVLSLACTFDGRWSISDAVIMTAPLSNVRRMKFAPVVLDFLPKMDYLPLSLMVTAFKKDDVKKPLGVLIPYKEQMFPDRAPDDQYLYTTFVGGSHAGA

GTRIEKVAK--QGTLSNGADAIVVATSHKVLPSMFQYKQFRFFRNIPSTSVANVALAFQKSAIQRDIGFVVSRNSDKKWHTTPEGKTLLRCYVGRAGDEA

GTRIEKVAK--QGTLSNGADAVVVASSHKVLPSMFQYKQFRFFRNIPSTSVANVAMAFPKSAIQRDIGFVVSRNSDKKWHTTPEGKTLLRCYVGRPGDEA

AKQATQITK--KNSFADGADGVIIAATHDALIHLLETTTAPFAE-QPLTTLATVSLAYDEKDVPILPGYLVARTALKKWHMVPKDKMLLRGFVGKAGESW

AKQATEIVK--KNSFADGADGVIIAATHDALIHLLETTTEPFAG-QPLTTLATVSLAYNEQDVPILPGYLVARTAPKKWHMVPKNKMLLRGFVGKAGETW

GAVTTAVSK--QGSFANHADYVVLAAPHDIAETLLSNELNEQFHTFKNSSLVSIYLGFDILDEQLPAGFIVTENSDRKWHTSGKQKLLVRMFYKSTNYET

NHEVDFIEK-AYNNIKHEGKNIVLAVNSKICSNIMPVNIRDILLNFSYSSIISISLYFKKSDINIPKGFLSSDKCAMFKRCHDDNKVLLTLYMGGSNHPN

NSELNFIEKNIKNNIKKNSKNVILTVNSKMCANILPIEIKNNLENFSYSSLITANIYFNKEDIKIPDGLLSANINAMFLRCEN-NKILLTLYIRDNNLT-

IHLNKPAKTLVPH-----QSLVDVNGQAYEYVVFANLENLISCPKTPTSSVYVVNVYYKDPNVLPIRGLLIPSCTPFDSQNNPENGSKVTVMMGGSANTS

EPATRVEHRPQGVKG---ARQLLVALPPATAAKLDLPARLAKALGWESGAVIKILVRYPRPFWREQGGMVMWRDLPASKAEHAALVVFVGGPLALRWEAG

VTLIDHSGPRIRITLTAGKVIVTVPTNLIADEAIRLPAKVDAAAGLPLGVDDKVTLALSDAEAFPREGNLRGATMRMGTHIRPFGQPCIEGFFGGSFEDA

RTGAQVAGVRRAD-----VRVRAEGGEWEAFDEVISDDTLRLLSDEAETSALGAVRYQPNRAVLHSDPSVMPKRKAVYVPDDPEAPIDITYWMNSLQ---

PLCTGDERLKGKD-----KKVHPTQKPEQLLARVLKPGDLVVDPF-GTGTTGAVAKRLRRNYIGIERDKTYAEAARARISIEPLPDDTLKPFLTARD---

YALRQIEYNGAKRTARFETDALILTIPAHAASPLLGVSGSELLQEIDFPPVYSVTLAYPKFAARFPLGNLIPRSAGLFPERAPPDMNMVLSYIGGARDPG

LQLNTKVTRLAVHGLDNASSKAPSFVVESPAVKDTAPGLAEALSEIKFVDMGMVHVGYNDKVLSTEFGYLIPTAEREVQNAEGKTQTRLSVMSGGAHFRE

LLLNTKVTRLAVHGHNNGSTKGPSFVVESPAVKDSAPGLAEALSEIKFVGMGMVHVGYNEKVLSTEFGYLIPTAEREVQNAEGMMQTRLSVMSGGAHFQE

ESELVEAVDRDLRKMLINPDPLVLGVRVWPQAIPQFLIGHLDHLEAAKSALGKGGLFLGGNYVAGVALGRCVEGAYESASQI

ESELVEAVDRDLRKMLINPDPLVLGVRVWPQAIPQFLIGHLDHLEAAKSALGKGGLFLGGNYVAGVALGRCVEGAYESASQI

ESELVEAVDRDLRKMLINSDPLVLGVRVWPQAIPQFLVGHLDLLEAAKAALDRGGLFLGGNYVAGVALGRCVEGAYESASQI

ESQLVEVVDRDLRKMLIKPDPLVVGVRVWPQAIPQFLVGHLDTLSTAKAAMNDNGLFLGGNYVSGVALGRCVEGAYEVASEV

ESQLVEAVDRDLRKMLIKPDPFVTGVRVWPQAIPQFLVGHLDTLGTAKTALSDNGLFLGGNYVSGVALGRCVEGAYEIASEV

EGELVEAVDRDLRKMLIKPDPLKLGVRVWPQAIPQFLVGHFDILDTAKSSLTSSGLFLGGNYVAGVALGRCVEGAYETAIEV

EGEIVDAVDRDLRTMLIRRDPLTLGVRVWPRAIPQFLIGHYDILDSAKAALSSGGMFLGGNYVSGVALGKCVEAAYDVAAEV

KDELAEAVDRDLRRILINPAPRVLGVRVWPQAIPQFLIGHFDLLDAAKAALTDGGLFLGGNYVSGVALGRCIEGAYESAAEV

TEQLVEQVDKDLRNMVIKPKPRVVGVRVWPRAIPQFNLGHLEQLDKARKALDAAGVHLGGNYVSGVALGKVVEHGYESAANL

SEAIVAQVHQDLCQTLLNQKPKVLAVHIWSRAIPQYNLGYSSRLAQINHGLKS-GVYLCSNYIGGVALGDCVRRSIEVATDI

EEAIVEQVQQDLTR-LLDLKARLLGMKVWRRAIPQYIVGYPQQWQQVTHALTQ-GLFLCSNYAEGVALGDRVEHGNRTAAAV

PMALAMEVDLDLKKSLIREKPEVLGVKVYPKAIPQFDIGHLDRVEKAKMMLKNEGVKLAGNYVCGVAVGRCIEFGFEIAENL

EKDIIDAVDIDLRKVLLDSPPKVLGLKVWPTAIPQYELGHLEILQELEAMEKKVGIWICGNYRSGVAFPDCVTFGYEHAQVV

PELFQQQAQEAAATQGLKEPPSHCLVHLHKNCIPQYTIGHWQKLDSAMQFLTAQPLTLAGASYEGVAVNDCIESGRQAAVAV

QELFQQRAQEAAATQGLKEMPSHCLVHLHKNCIPQYTLGHWQKLESARQFLTAHPLTLAGASYEGVAVNDCIESGRQAAVSV

DEHLLGVALEHIKKIHIEQQPDSYKVNLLRKCIPQYTVGHQDRVKAIRAYVEQHPLSLCGASYDGVGVNDVILSARKNVETI

RTELKEIVTSDLKQLGAEGEPTYVNHLYWSKAFPLYGH-NYDSVLDAIDKMEKNGLFYAGNHRGGLSVGKALSSGCNAADLV

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

TDELKQIVSSDLQQLGTEGEPTFVNHFYWSKAFPLYGR-NYDSVLRAIEKMERDGLFYAGNHKGGLSVGKSIASGYKAAELA

TDELRKIVTSDLRKLGAEGEPTFVNHFYWSKGFPLYGR-NYGSVLQAIDKIEKDGFFFAGNYKGGLSVGKAIASGCKAADLV

TDELKQVVTSDLQRLGVEGEPVSVNHYYWRKAFPLYDS-SYDSVMEAIDKMENDGFFYAGNHRGGLSVGKSIASGCKAADLV

TSILKQLVTSDLKKLGVEGQPTFVKHVYWGNAFPLYGH-DYSSVLEAIEKMEKNGFFYAGNSKDGLAVGSVIASGSKAADLA

EEELVQLVLEDLRKTDITEDPEFTIVSRWKEAMPQYTVGHNERMKKLTTFMEKEGIYLAGSSYAGAGLPDCMNQGEEAAKRV

EEELVQLVLEDLRKTDITEDPEFTVVSRWKEAMPQYTVGHNERMKKLTTFMEKEGIYLAGSSYAGSGLPDCIDQGEKAAKRV

DEAIVTAVLTDYAEIDLHAAPLFYEVSRMKSAMPQYLVDHQDRLKQLKKNIQTDGVYFAGMSYEGVGIPDCIAGAQTAVTEL

DEAIVSAVLRDYAEIDLHAAPLFYEVSRMKSAMPQYLVNHQDRLKQLKKNIKTDGVFFAGMSYEGVGIPDCIAGAQTAAKEL

EEELVRVALYDIEKSGIKGEPEVVEVTNWKDLMPKYHLEHNQALQTLQEKMMNLNIYLAGASYYGVGIGACIGNGKNIANEI

EYEIKEIISNDLKNIDIYNQPNILKIHKWKDAIPFYSYNYEKLLKKVMEELNKLNLYLDSGWITGTSISDRIRSAQDLCEYI

DDQLNKTILNNLKKIPFNDKPTILNVTKWKNILPAYSENYENKLKEFLNELTNQNLFVDAGWITGTSISDRISSAMELSDYI

PEEAVNNALKALQHTKISSKPTLTNATLQQNCIPQYRVGHQDNLNSLKSWIEKNRILLTGSWYNGVSIGDCIMNGHSTARKL

TGRLQEALGPDAGDIDFSSIKDRWSGGAYSDLIVDVTARDAERTILSGAPPVHFSPSFPG-YVEGAIVAGRIAARKIIAELQ

AAQSIDEIASFLGNDRHKLCESRWAHDPFARGSYSHALPGHAGDRAVLAAPVDGRLFFAGEATSPTFFTTAHGARDSGERAA

-------IPQDDPLFTLNGVREELVHDVATFRHPVYDLAAQLGVAALRMMNGQRQTWFAGAWMRNGFHEDGFASAVDVVEAM

RVAFSELIERGMISPARLVKRHGALVRADGAIMLGDKVGSIHRIGAVAQGSEACWTFWHVETSKGLRLIDELRAEIRSTMIA

PDEVAALVDADMRRVLRADSPQVLGVRLWPRAIPQYNRGHLRRLEACNQGLQG-GLFLGGNYLSGVSFGDCVQWAYDNVPRV

VASLPEALDALNRHLGITCEPDYVRAMTIKNGIPQYHVGFAQTLQRIEKARSAPGLFLGGNSFYGIGLADCVTHSKQLALKF

VVSLPEALDALKRHLGITRKPDYVRAMALTNGIPQYHVGFGQTLQRIEKARSAPGLFLGGNSFYGIGLADCVTHSKQLALKY

Ferrochelatase amino acid sequence alignment
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Yeente     LGVLMVNLGTPDAPTAVKRYLAEFLSDRRVVDTSPLLRGVILPIRRVAKLYQSVWMDEGSPLLVYSRRQQKALAERMPEIPVELGMSYGSPNLPDAIDKL

Yepest     PGVLMVNLGTPDAPTAIKRYLAEFLSDRRVVDTSPLLHGVILPLRRVAKLYQSVWMEEGSPLLVYSRRQQKALAARMPDIPVELGMSYGSPNLPEAIEKL

Salmon     TGILLANLGTPDAPTAVKRYLKQFLSDRRVVDTPPLLRGVILPLRRVAKLYQSIWMDGGSPLMVYSREQQQALAARLPDTPVALGMSYGSPSLESAVDEL

Vichol     LGILLANLGTPQAPTAVKAFLSQFLHDQRVVDMSPLLHGIILPTRKVAKLYQSIWMDEGSPLMVYSRRQRDKLAELS-QRPVELGMTYGEPSLLEGVRKL

Vivuln     RGVLLVNLGTPEEATAVKRFLSQFLHDQRVVDMTPILHGIILPIRKVAKLYQTVWMKEGSPLMVYSKRQQVELQAKL-NCPVEIGMTYGTPSVLDGVNKL

Haemop     IGVLLANLGTPDSPTSISRYLWQFLTDPRVVDLPPLLKAIILPLRRIAKNYQAIWTEQGSPLLAISRQQKDALQAYLDDTQVEIAMTYGNPSMQSAVKNL

Brucel     VGVLLVNLGTPDGTSPMRRYLAEFLSDRRVIEWSPILYGIVLNTRRSGRLYDRIWNHENSPLRTYTRAQGEKLAKALSNVVVDWAMRYGQPSIESITDRL

toxoA      VCVILVNLGSPSAPTYWKYLIAEFLGDPRVVELSFIRYLFILPFR--SCTYKPKWTR----VWMAARR-------LQPAVRVLMAMRYGEPSLPSVLREA

toxoB      --VILVNLGSPSAPTYWKYLIAEFLGDPRVVELSFIRYLFILPFR--SCTYKPKWTR----VWMMVERCLLFISHSRLAVRVLMAMRYGEPSLPSVLREA

Shewan     VGVLLLNLGTPDAPTAVRRYLAEFLSDPRVVEIPLILYGIVLRVRKSAALYQKVWTEAGSPLMDISLRQTAKLSDKLTQVSVHLAMRYGNPSVASTLREM

Coxiel     IGVLLINLGTPDEPSAVRRYLRQFLSDPKVIDVPIIVHLCILPFRRSAKLYQKIWMPEGSPLLVYSEMLRERVGETLGDFCVALGMRYGKPSIETALKKL

Plafal     IGILITNLGSPEKLTSLYKYLSEFLTDPRVVKLNPILYTFVLPFRKVLSKYKSIWIKDGSPLCVNTHNQCLALKKILNKVVISYGMRYGERSIKKGLEYL

Playoe     -----------DTLTYTHK------------------MTFFLLNKSAL-KYKNIWTEKGSPLCVNTHNQYLALKKRLFKVEISYGMRYGEKSIKEGLNIL

Mus        TGILMLNMGGPETLGEVQDFLQRLFLDRDLMTLPIQNKLAPFIAKRRTPKIQEQYRRIGSPIKMWTSKQGEGMVKLLDPHKYYIGFRYVHPLTEEAIEEM

Bos        TGILMLNMGGPETVEEVQDFLQRLFLDQDLMTLPVQDKLGPFIAKRRTPKIQEQYRRIGSPIKMWTSKQGEGMVKLLDPHKYYIGFRYVHPLTEEAIEEM

Homo       TGILMLNMGGPETLGDVHDFLLRLFLDQDLMTLPIQNKLAPFIAKRRTPKIQEQYRRIGSPIKIWTSKQGEGMVKLLDPHKYYIGFRYVHPLTEEAIEEM

Gallus     TGILMLNMGGPERLDDVHDFLLRLFLDRDLMTLPAQNKLAPFIAKRRTPRIQEQYSRIGSPIKKWTAVQGEGMVKLLDPHKYYIGFRYVHPLTEEAIEEM

Xenopu     TGILMLNMGGPETLDDVHGFLLRLFLDKDLMTLPAQSKLAPFIAKRRTPKIQEQYSKIGSPIKKWTEQQGEGMVKLLDPHKYYIGFRYVRPLTEAAIEEM

Danio      TGILMLNMGGPEKLEDVHDFLLRLFMDTDFMQLPVQNKLGPFIAKRRTPKIQEQYSKIGSPIKAWTTMQGEGMVKLLDPHKFYIGFRYVHPLTEEAIELM

Drosop     TAILMLNMGGPTHTDQVHDYLLRIMTDRDMIQLPVQSRLGPWIAQRRTPEVQKKYKEIGSPILKWTELQGQLMCEQLDPHKHYVGFRYVNPLTENTLAEI

Chiron     TAILMLNMGGPQTKDQVGDYLHRIMTDREMMQLPFQDTLGPYIARKRTADVQKKYEEIGSPILKWTQLQGSLLCNKLDPHKSYVGFRYVTPFTEDTIKEI

Neuros     TAMVFLNMGGPSTLDEVGDFLSRLFADADLIPLGLQNYLGPLISKRRTPKIQKQYGAIGSPIRKWSEYQCEEMCKILDPHKPYVAFRYANPLTEEMYKKL

Saccha     TGIVLMNMGGPSKVEETYDFLYQLFADNDLIPISYQKTIAKYIAKFRTPKIEKQYREIGSPIRKWSEYQATEVCKILDPHKPYVAFRYAKPLTAETYKQM

PhytoR     TAIAMFNMGGPSTLPEVQSFLTNLFTDPELIPMPVQNYVGPYVAKRRTPQIVDQYAQIGSPILKWTNIQGENMCKILDPHKHYVFFRYANPLTEQSLKQM

PhytoS     TAIAMFNMGGPSTLPEVQSFLTNLFTDPELIPMPVQHVVGPWVAKRRTPSIVDQYAQIGSPILKWTNIQGENLCKILDPHKHYVFFRYANPLTEQSLMQM

Schizo     TAVVMMNMGGPSNLDEVGPFLERLFTDGDIIPLGFQNSLGKFIAKRRTPKVQNHYSDIGSPILHWTRIQGSEMCKILDPHLPFVAFRYAPPLTEDMLDEL

Nostoc     VGVLLLNLGGPDKLEDVAPFLFNLFSDPEIIRLPLQKPLAWFIASRRTKTSQENYKQIGSPLRRITEAQGEALKEQLHEANIYVGMRYWHPYTEEAIALL

Npunct     VGVLLLNLGGPDKLEDVGPFLYNLFSDPEIIRLPLQKPLAWFIASRRTRTSQQNYKQIGSPLRRITEAQGEALKKQLGEANIYVGMRYWHPYTEEAIAQI

Tricho     VGILLLNLGGPEQLEDVRPFLFNLFSDPEIIRLPLQKPLAWFISTMRFQKSQENYKEIGSPLRSITEEQALAIQQQLELTQMYIGMRYWHPFTEEALTRI

Thersy     TGVLLLNLGGPDRPEDVRPFLYNLFSDPEIIRLPLQKPLAWFISTSRARRSQANYAQIGSPLRRITEQQARALKDALEEANLYIGMRYWHPFTEEAIAQI

Syncys     VGVLLLNLGGPEKLEDVRPFLFNLFADPEIIRLPLQKPLAWLISTLRAKKSQANYAEIGSPLLQITEAQASALTTRLEDAKVYIGMRYWHPFTEEAVEKI

Prochl     VGVLLMNLGGPERIQDVGPFLFNIFADPEIIRLPLQRPLAWLISTLRSSKSEQAYRSIGSPLRRITEQQARELQSLLRDATSYVAMRYWHPFTESAVADI

Nicoti     IGVLLLNLGGPESLEDVQPFLFNLFADPDIIRLPLQRPLAQFISVARAPKSKEGYASIGSPLRRITDAQAEALRKALRPAKVYVGMRYWHPFTEEAIELI

Solanu     IGVLLLNLGGPETLEDVQPFLFNLFADPDIIRLPLQRPLAQFISVARAPKSKEGYASIGSPLRRITDAQAEALRKALWPAKVYVGMRYWHPFTEEAIEQI

Oryza      IGVLLLNLGGPETLDDVQPFLFNLFADPDIIRLPLQKPLAQFISVVRAPKSKEGYASIGSPLRQITDAQAEALRKALCPAKVYVGMRYWHPFTEEAIEQI

CucumA     VGVLLLNLGGPETLDDVQPFLFNLFADPDIIRLPLQRPLARFISVLRSPKSREGYASIGSPLRKITDAQAEELKKALWPAEVYVGMRYWHPFTEEAIEQI

ArabA      IGVLLLNLGGPETLDDVQPFLFNLFADPDIIRLPLQKPLAQFISVARAPKSKEGYASIGSPLRHITDAQAEELRKCLWPAKVYVGMRYWHPFTEEAIEQI

ArabD      IGVLLLNLGGPETLDDVQPFLFNLFADPDIIRLPLQKPLAQFISVARAPKSKEGYASIGSPLRHITDAQAEELRKCLWPAKVYVGMRYWHPFTEEAIEQI

ArabB      IGVLLLNLGGPETLDDVQPFLFNLFADPDIIRLPLQKPLAQFISVARAPKARR-YASIGSPLRHITDAQAEELRKCLWPAKVYVGMRYWHPFTEEAIEQI

CucumB     VGVLLLNLGGPETLDDVQPFLYNLFADPDIIRLPLQEPLAKLISTYRAPKSKEGYASIGSPLRKITDEQAQALKMALASTNVYVGMRYWYPFTEEAIQQI

Hordeu     VGVLLLNLGGPETLNDVQPFLFNLFADPDIIRLPLQRPLAKLISTFRAPKSKEGYASIGSPLRKITDEQANALKVALKEADIYVGMRYWYPFTEEAIDQI

ArabC      IGVLLLNLGGPETLNDVQPFLYNLFADPDIIRLPLQGTIAKFISVVRAPKSKEGYAAIGSPLRKITDEQADAIKMSLQAANVYVGMRYWYPFTEEAVQQI

Chlamy     VGVLLLNLGGPEKLDDVKPFLYNLFADPEIIRLPLQPLLATIISTLRAPKSAEGYEAIGSPLRRITDEQAEALAESLRPANVYVGMRYWHPYTEEALEHI

Polyto     LGVFLLNMGGPSTVKDVEPFLYNLFNDPDIIRMPFQPIVAKIISSTRASKSAKGYESIGSPLYPLTKDQGDALQNSLESAKMYIGMRYWHPFTEDSIKQI

Thaps      VGVLLLNLGGPETGEDVEGFLYNLFADPDIIRLPLQSLVALLISKRRAPKSREAYDSIGSPILQYTRAQADLMAESLKEAKTYIGMRYWYPFTEEALAQI

Phae       XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

Rhodos     IAVVLFNLGGPDSPEAVRPFLFNLFNDPAIIEGPTRWVLARLISWRRAPIAREIYGHLGSPLLEQTEGQARALEKALSDARCLIAMRYWKPLTREAVKAA

Caulob     LAVVLFNLGGPDGPDAVRPFLFNLFRDPAIIGAPIRYPLAALISTTREKSAKANYAIMGSPLLPETEKQARALEAALAEAKCFIAMRYWHPLTDETARQV

Magnet     TAVVLFNLGGPDSLDAVKPFLFNLFSDPAILGVPIRWFLARYISAKRAPTARGIYQLLGSPLVPETEAQGRALEHVLG-FKCFIAMRYWHPFTREAVAAI

Risibi     IAIVLFNLGGPKNLKSVKPFLFNLFYDKAIINLPLRYIIAKIISITREKKSQKIYSLIGSSLLQETEEQKLALTEKLKDFAIFINMRYSAPFAKEVIGQI

Riconn     IAIVLFNLGGPKNLKSVKPFLFNLFYDKAIINLPLRYIIAKIISITREKKSQKIYSLIGSSLLQETEEQKLALTEKLKDFAIFINMRYSAPFAKEVIGQI

Riprow     IAIVLFNLGGPEDIEYVKPFLFNLFYDKAIINLPLRYIIAKIISITREKKSQKIYSLIGSYLIQETEKQKLAITEKLKDFIIFINMRYSTPFAKEVIGQI

Bhalod     IGLLVMAYGTPRTKEEIEPYYTHIRH-------------GRKPSQELLDDLTERYEAIGSPLAKITDDQAIALEQKLNEFKSYLGLKHIDPFIEDAVEQM

Bcereu     IGLLVMAYGTPYKEEDIERYYTHIRR-------------GRKPSPEMLEDLTERYRAIGSPLATITLEQAKKLEKRLNEYHMYLGLKHIEPFIEDAVKEM

Banthr     IGLLVMAYGTPDSLDEVEAYYTHIRH-------------GRKPSEEALQDLIGRYKAIGSPLAKITKEQAHKLTDSMNEFNCYLGLKHTAPFIEDAVEEM

Lmonoc     VGLLVMAYGTPYKDEDIERYYTDIRH-------------GHKPSEEMIADLRGRYHAIGSPLAKITEAQAYGLEKALNEFKAYIGLKHIEPFIEDAVEAM

StaphA     MGLLVMAYGTPYKESDIEPYYTDIRH-------------GKRPSEEELQDLKDRYEFIGSPLAGTTDDQADALVSALNEFKLYLGLKHISPFIEDAVEQM

Cmerol     TGLILVNIGTPASLADVRRYLREFLGDDRVVDITILLQVLLLTRPAKSAEAYANIWDKESPLLHYSQELATKIQKRVGGYAVAVGMQFGEPNLVSVMHDF

FeEST      XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXAYSSVWDAESPLLYHSEDLAVKLQALLGGFDVKLGMQYCEPNIATVMAEY

Galdi      TGILPLNTGSPASLSDVREYLRKFLSDGRVVDLHRFLVLILRTRPKESAAAYSNIW---SPLIYHCQDMAKCLQEKLEYYDIRVAMQFSDPSIPEALVHF

LAQGVTKLVVLPLYPQYSCSTSAAVWDAVARILKGSFIRDYAEHPAYISALKQSVENSFVQHGDRLVLSFHGIPKRYAQDDYPQRCEDTSRALRAEIALP

LAQGVTNLVILPLYPQYSCSTSAAVWDAVARVLKGSFIRDYAEHPAYISALKQSVERSFAEHGDRLVMSFHGIPKRYAQDDYPIRCEDTSRALRAALPLP

LASDVDHIVVLPLYPQYSCSTVGAVWDELGRILARGFIRDYADDGAYIDALAKSARESFARHGDVLLLSYHGIPQRYADDDYPQRCRDTTRELVSALGLP

QQQGVEQIVVLPLYPQYSATTTAAVFDGLAKALRQEFIRDYHDHPLYIQALAKSVRASWQQHGDLLLCSYHGIPKRYAQDIYPEHCLKTTELLAQALGLP

QAQGVDEICVLPLYPQYSGTTTGAAYDALAHALRKSFIRDYHDHPLYIKALAESVRQSWQVQGDYLLCSYHGIPQRYADDVYPLHCEMTTELLRLELGLD

LKNQVERIIVLPLYPQYSSSTTGAVFDAFANALKEPFIHSYHIDENYINALADSIKVRLKSD-EFLLFSYHGIPLRYEKDYYREHCKQTTIAVVNKLGLT

LQQGCERIVIFPLYPQYSATTTATVNDKFFEALMKATVPSYEAEPVYIDALARSVEKHLATLSEVILTSYHGIPKSYSDDPYRQQCLETTRLLRERLGLG

RKGGCRKLLILPLYPQSAASTTSSVYDAAMQEIMPDLLSGYADHPAYIAALAATVRRFWEAKEEKLIFSFHGIPLNTGREIYQCLCAKTARLTAEQLQLK

RKGGCRKLLILPLYPQSAASTTSSVYDAAMQEIMPDLLSGYADHPAYIAALAATVRRFWEAKEEKLIFSFHGIPLNTGREIYQCLCAKTARLTAEQLQLK

HKQGIDKLVVLPLYPQYAAPTTGSAFDAIAKELSQSFINTYHDNPDFIAALVNSIRDDFDKHGQKLVLSYHGMPERNLHDPYYCFCMKTTRLVAEQLGLS

QEAQCRQLIVLPLFPQYSTSTTASALEEVR----AEVIDRFFEEPHYIDSMTTLIHENLNEFQDYFLFSYHGLPERHLVNCYRAQCFETSRLIAKKLNLT

QKENINKLLVLPLYPQSAECTVSSTLDCIGKNLKNEFISGYCLKDIFINTMKENIENYWELYGKKLIISYHSLPIRNVIDLYPFFCIESTKKLVKSLNLN

KMSNVNKLLVIPLYPQSAECTVASTLDCISKNLKGEFLSGYCFNEKYIDSIKENIEKFWEKNGKKLIISYHSLPVKYVQDLYPFFCIESTNILIKKLNLK

ERDGLERAIAFTQYPQYSCSTTGSSLNAIYRYYNEKTIDRWPTHPLLIQCFADHILKELNHFPVVILFSAHSLPMSVVNDPYPQEVGATVHKVMEKLGYP

ERDGLERAVAFTQYPQYSCSTTGSSLNAIYRYYNEKTIDRWPTHPLLIQCFADHILKELDHFPVVILFSAHSLPMSVVNDPYPQEVGATVQRVMDKLGYS

ERDGLERAIAFTQYPQYSCSTTGSSLNAIYRYYNQKTIDRWPTHHLLIQCFADHILKELDHFPVVILFSAHSLPMSVVNDPYPQEVSATVQKVMERLEYC

EDDGIERAIAFTQYPQYSCSTTGSSLNAIYRYYNKKIIDRWPTHPLLIQCFADHIQKELDLFPVVILFSAHSLPMSVVNDPYPQEVGATVQRVMEKLNHS

ERDGVERAIAFTQYPQYSCSTTGSSLNAIYRYYNAKVIDRWPTHPLLIQCFADHIQKELNMFPVVILFSAHSLPMSVVNDPYPQEVGATVQKVMERLGFS

EKDGVERAVAFTQYPQYSCSTTGSSLNAIYRYYSNRVIDRWPTHPLLIECFAEHVRNELDKFPVVILFSAHSLPLSVVNDPYPQEVGATVQRVMDRLGHC

EKDKPERVVLFSQYPQYSCATSGSSFNSIFTHYRSKIIDRWGTHPLLIKTFAQRIRDELAKFVVVILFTAHSLPLKAVNDAYPSEIGASVHMVMQELGQT

ESDRVERVVIFSQYPQYSCATSGSSFNSIFTHFGGKMIDRWPTHHLLVKTFAERIKEKLAEFSAILLFSAHSLPLKNVRDAYPSEVGATVNAVMAELNYC

LADGFGRAVAFTQYPQYSCSTTGSSLNELWKWRQRRVIDRWPTHPGLVEAFARNIEEKLAEYPVVLLFSAHSLPMSVVNDPYPQEIGATVQAVMQRLNFS

LKDGVKKAVAFSQYPHFSYSTTGSSINELWRQIKASVIDRWPTNEGLIKAFSENITKKLQEFPVVLLFSAHSLPMDVVNDAYPAEVAATVYNIMQKLKFK

KEDGVTRAVAFSQYPQWSCTTSGSSMNHLWRELDFQLIDRWNTHPGYISAVANRVKMGLEQYAVIIMFSAHSVPMKTVYDSYVNEIAATAERVMKQLAGK

KEDGVTRAVAFSQYPQWSCTTSGSSMNHLWRELDFKLIDRWNTHPGYISAVANRVKLGLKQYAVIIMFSAHSVPMKTVYDSYVNEIAATAERVMKHLAGK

KKANVSRAVAFSQYPQWSCATSGASLNELRRKLIEEIVDRWPLQQGLINAFAENIEETLKTYPVVIVFSAHSLPMSQVADPYVYEIAATSQAVMKRLNYK

TQDNLDNLVILPLYPQFSISTSGSSFRLLERLWQEEVIPSWYKEPGYLQAMAELIRQEIEQFPVHVFFSAHGVPKSYVEDPYQQEIEECTALIMQTLN--

TQDNIEHLVILPLYPQFSISTSGSSFRLLDKLWQEEVIPSWYKQPGYLQAMAELIAQELEQFPVHIFFSAHGVPKSYVEDPYQQEIEECTALIMQTLN--

KREQVEKLVILPLYPQYSISTSGSSFRLLDKLWEKEVIPSWHQRPGYVQAMVELITQQLDQSPVHIFFSAHGVPVSYVEDPYQAEIEECVDKIMKTLN--

KADQIRELVILPLYPQFSISTSGSSFRLLESLWNQRLIPSWYNHPGYVAAMADLIRQELDRCPAVIFFSAHGVPKSYVTDPYQEEIEACVRLIMAALN--

KGDRLQRLVILPLYPHFSISTSGSSFRVLEEMWHNDLIPSWYDHPGYLQAMADLIAQELKKFPAHIFFSAHGVPQSYVDDPYQAEIEACTRLIMRTLD--

KADGIDQVVVLPLYPHFSISTSGSSFRELQRLRQTPCIRSWYDHPGYVRAMAELIAEQVRLSDAQVFFSAHGVPKSYVEDPYQKEIEACTTLIMAELENL

KRDGITKLVVLPLYPQFSISTSGSSLRLLESIFREQVIPSWYQREGYIKAMADLMEKELKSFEVMIFFSAHGVPLAYVEDPYKAEMEECVDLIMEELEKR

KRDGITKLVVLPLYPQFSISTSGSSLRLLESIFREQVIPSWYQREGYIKAMADLMEKELKSFEVMIFFSAHGVPLAYVEDPYKAEMEECVDLIMEELEKR

KRDGITKLVVLPLYPQFSISTSGSSLRLLEGIFREQVIPSWYQREGYIKAMATLIEKELRTFSVMIFFSAHGVPLAYVEDPYKAEMEECVDLIMEELEKR

KKDGISKLVVLPLYPQFSISTSGSSLRLLEGIFREQVIPSWYQREGYIKAMADLIEKELKTFDVMVFFSAHGVPLAYVEDPYKAEMEECVDLIMEELEKR

KRDGITKLVVLPLYPQFSISTSGSSLRLLERIFREQVIPSWYQREGYIKAMANLIQSELGKFGVVIFFSAHGVPLAYVEDPYKAEMEECVDLIMEELDKR

KRDGITKLVVLPLYPQFSISTSGSSLRLLERIFREQVIPSWYQREGYIKAMANLIQSELGKFGVVIFFSAHGVPLAYVEDPYKAEMEECVDLIMEELDKR

KRDGITKLVVLPLYPQFSISTSGSSLRLLERIFREQVIPSWYQREGYIKAMANLIQSELGKFGVVIFFSAHGVPLAYVEDPYKAEMEECVDLIMEELDKR

KRDGITRLVVLPLYPQYSISTTGSSIRVLQKMFREPIIKSWYQREGYIKSMADLMQAELKNFAVMIFFSAHGVPVSYVEDPYKDQMEECICLIMQELKAR

KKDKITKLVVLPLYPQYSISTSGSSIRVLQNIVKEPIIESWYQREGYVKSMADLIEKELSVFSVMIFFSAHGVPLTYVKDPYRDQMEDCIALIMEELKSR

KKDKITRLVVLPLYPQYSISTTGSSIRVLQDLFRKPIIKSWYQRRGYVNSMADLIEKELQTFSVMIFFSAHGVPVSYVEDPYQKQMEECIDLIMEELKAR

KADGVTRLVILPLYPQFSISTSGSSLRLLESLFKSRVIPSWYQRRGYVSAMADLIVEELKKFRVELFFSAHGVPKSYVEDPYKEEMEECVRLITDEVKRR

KADGITKLVALPLYPQYSISTTGSSLRCIRDEFNSPVISRFSSRPGYIQSMADLVQLELKKFQVHIFFTAHGVPKKYVTDPYQQEMEECVSLIMADLKAR

REDGINALVILPLYPQFSISTSGSSLRVLQEEFAR-VVPSWYDRPGYVKSVANLINKELESFTKHVLFSAHGVPASYIEDPYKDQIIDCVERISALLPSE

XXXXXXXXVILPLYPQFSISTSGSSLRVLQEEFSKHVVPSWYDRPGYVKAMADLLKKELDSFTDHVLFSAHGVPQSYIEAPYQRQIQECVAKISAELPYE

KAWNPDQVVLLPLYPQFSGTTSGSSLNQWTVEAEKQTVCCYATEVGLITALAERTLGGLEQVRPRVLFSAHGLPRKVVDDPYQSHVEATVNAVVAAMAVE

AAFAPDQVVLLPLYPQFSTTTTGSSLKAWKKTYKG-TVGCYPTEGGLIEAHARMIRESWEKAGIRLLFSAHGLPEKVILDPYQKQVEATA-AAVAAHLPP

KEWGADEVILLPLYPQFSTTTTGSSLKEWHKQAKAPFACCYPTEPGLIAAMADLAKAGYDEARPRILFSAHGLPKSVIDDPYQAQIELTASSVARETGIG

KKYNPSEIILLPLYSQFSSTTTGSSVKNFLQNLDP-TICCYPLEKDFIKAHVSLIKEKLYDKNFRILFSAHGLPEKIIKDPYSFQIKETVQAIVKELNIK

KKYNPSEIILLPLYSQFSSTTTGSSVKNFLQNLDP-TICCYPLEKDFIKAHVSLIKEKLYDKNFRILFSAHGLPEKIIKDPYSFQIKETVQAIVKELNIK

KEYNPSEIILLPLYPQFSSTTTGSSVKNFLQNIDP-TICCYPIEEDFIKAHVSIIKEKLYDKNFRILFSAHGLPKRIIKDPYSFQIKETVNKIVKELNIK
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