Bacillus
Anoxybacillus
A.flavithernus
A.suryakundensis
Parageobacillus
G.icigianus
Harinithernus
Oceanithernus
Thernus

T.aquaticus
T.oshinai
T.igniterrae
T.scotoductus
T.anyloliquefaciens
T.caliditerrae
T.thernophilus
T.islandicus
Heiothernus
H.cerbereus

H.ruber
H.chliarophilus
H,.silvanus
Thernonicrobiun
A.geothernalis
Geobacillus
G.thernoleovorans
Chloroflexus
A.thernarun
Hatranaerobius
T.carboxydivorans
Pelotonaculun
Hoorella
Caldanaerobacter
T.thernocopriae
Thernoanaerobacteriu
T.saccharolybicum
T.xnylanolyticum
T.thernmosaccharolyti
Caldicellulosiruptor
C.=zaccharolyticus
Carboxydothernus
P.thernoglucosidasiu
Consensus

Bacillus
Anoxybacillus
A.flavithernus
A.suryakundensis
Parageobacillus
G.icigianus
Harinithernus
Oceanithernus
Thernus

T.aquaticus
T.oshinmai
T.igniterrae
T.scobtoductus
T.anyloliquefaciens
T.caliditerrae
T.thermophilus
T.islandicus
Heiobhernus
H.cerbereus

H.ruber
H.chliarophilus
H.silwvanus
Thernonicrobiun
A.geobthernalis
Geobacillus
G.thernoleovorans
Chlorof lexus
A.chernarun
Hatranaerobius
T.carboxydivorans
Pelotonaculun
Hoorella
Caldanaerocbacter
T.thernocopriae
Thernoanaerobacteriu
T.saccharolybticun
T.xylanolyticum
T.thernmosaccharolyti
Caldicellulosiruptor
C.saccharolyticus
Carboxydothernus
P.thernoglucosidasiu
Consensus
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HEKILYIDDHPAYHEGTKTILETDSHLSYDCL —SPEPSEAFIKGHDFSSYDLILHDLHL GGEVHGHEL SKATLHEHPHCK I IVY TGYEYEDYFEEATRAGLHGAISKTESKEKITAY IYHYL HGETLVDF
HARIL IVDDHRLYCEGTKRHLECEQDFAYDFYTSAKEAEAHIEQR———TYDYFLLDHCHS—DVSGIEL SKRILOKQPHAKIYVIYTGYDIVPFLHYFIESGITGF VSKTASSEQLYTATRCALROEAYIPY
HARIL IYDDHLLYCEGTRHYLEREGDFOYDITTSASEAEQHIEQL AYDYCLLDHCHS=DHSGIELSKRILEKOPTAKIY LY TGYDIYPFLHYF IESGITGF YSKTASSEQLYTAIRCALERDEAYIPY
HARILIYDDHLLYCEGTKHYLECEGDFOYDITTSASEAEQHIEQR AYDYCLLDHCHP-DHSGIEL SKRILEKOPHAKIY IYTGYDIYPFLHYFIELGITGFYSKTASSEQLITATRCALRDEAYIPY
AIHILIYDDHRLYGEGTKHHLESEQDFOYELYTSGTEAEQITIEQR TYDYYLLDHRAR—-DIHNGIEL SKRILOKOPHAKIYIYTGYDYYPFFHYLIESGYTSFISKTATRDALITATRCTLRDEAYIPY
HIHILYYDDHRLYGEGTKHHLESEQDFOYELYTSGTEAEQHHEQO———TYDYYLLDHRHP-DHHGIELGKRILOKOPHAK IV IY TGYDVAPFLHYLIESGITGF YSKTATSEQLITTIRCALRDEAYIPY
HIRILLADDHALFROGLRTLLEAEPEFRY——IGEAGHGREALRTALATRPODVILHDIOHP-ELDGYOATOEILREFPEARVIHLTHYRODAYVFEAVKAGARGYLLKDAQAEELTDATRRYVHAOGEVLLDG
HIRILTADDHSLFRAGLRSLLEAEGDLRY——IGEAASGREALRAALETRPDIVLHADIAAP-GLDGYEATKEILKEFPEAKYIHL THYRADAYYFEAYKAGARGY LLKDVDAEAL YDAYRRYVHEGEYLL DA
HIRTIL L ADDHAL FRAGLKSL L FAEGDFKY—==TGEAKDGREAL RHAL EAKPDVIL HDIQHP=GLDGYAATOETL KEHPOARVITIL THYRAODAY VFEAVKAGARGYLL KDTDAKEL TEATRRYAAGEYLL DA
HAIRTILLADDHALFROGLEKSLLEAEGDFRY ——YGEAKDGHEALRHALEAKPDYILNDIONP-GLDGYOATKAILOEHPGARYIIL THYRADAY YFEAYKAGARGYLLEDTDAKELIEATRRYHAGEYLLDA
HAIRIYLADDHALFROGLKSLLEAEGDFRY ——YGEAKDGHEYL RHALEAKPDYILNDIONP-GLDGYOATOAILKEHPEAKYIIL THYRADAYYFEAYKAGARGYLLKDTDAKELIGATRRYHAGEYLLDA
AIRILLADDHALFROGLKSLLEAEGDFRY ——YGEAKDGHEAL RHALEAKPDYILNDIONP-GLDGYOATOAILKEHPAAKYIIL THYRODAY YFEAYKAGARGYLLKDTDASELIGATRRYHAGEYLLDA
HIRVLLADDHALFROGLKSLLEAEGDFRY ——VYGEAKDGHEALRHALEAKPDVILHDIOHP-GLDGYOATOAILKEHPOAKYIIL THYRODAYVFEAVKAGARGY LLKDTDASELIGATRRYHAGEYLLDA
HIRYLLADDHAL FRAGL KSLL EAEGDFRY ——YGEAKDGHEAHRHAL EAKPDVYIL HDIQHP-GLDGYAATOATL KEHPEARYITL THYRODAY YFEAYKAGARGYLL KDTHASEL TEATRRYHAGEYLL DA
HIRVTILADDHAL FRAGL KSLL EAEGDFRY ——YGEAKDGHEAHRHAL EAKPDVIL HDIQHP-GLDGYAATOATL KEHPEARYITL THYRODAY YFEAYVKAGARGYLL KDTDASEL TEATRRYHAGEYLL DA
HIRVL L ADDHAL FRAGLKSL L EAEGDFRY—=YGEAKDGHEAL RHAL ETKPDVYIL HDIQHP=GLDGYAATOATL KEHPOAKYTHL THYRAODAY VFEAVKAGARGYLL KDVDAREL YDATRRYHAGEYLL DA
HIRYLLADDHALFROGLKSLLEAEGDFRY ——YGEAKDGHEAL RHALEAKPDYILNDIONP-GLDGYOATOAILEEHPOAKYIIL THYRADAYYFEAYKAGARGYLLKDYDAKALTEATRRYHAGEYLLDA
HAIRILTADDHALFROGLKSLLEAEPDFKY ——AGEAKDGREALRHALEAHPDIILHDIONP-GLDGYOATOEIL REHPOAKY IALTHYRODHY YFEAYKAGARGY ILKDADAKELLEATROYHOGEYLLDA
HIRILLADDHALFROGLKSLLEAEPDFKY ——HGEAKDGREALRHALEAHPDITILHDIOHP-GLDGYOATOEILKEHPOAKY THLTHYRODSY YFEAYKAGARGYHLKDADAKELLEATRRYYOGEYLLDA
HIRILLADDHALFROGLKSLLEAEPDFKY ——HGEAKDGREALRHALEAHPODITLHDIOHP—HLDGYOATOEILKEHPOAKYTHLTHYCODGY VFEAVKAGARGYHLKDADAKELLEATRRYYOQGEVLLDA
HIRTIL L ADDHAL FRAGL RSLL EAEPDFRY——TGEAKDGREAL RHAL EARPDTITL HOIQHP-GLDGYAATHOETI REHPOAKY THL THYRODAY YFEAVKTGARGYHL KDADAKEL L EATRRYOAGEYLL DA
HTIRTIVLADDHAL FRAGL RSLLEAEPDFRY—=YGEAGDGREAL RHYL EAKPDTIVL HDIQHP=GLDGYAATOETI REHPOAKYTHL THYRODAY VFEAVKAGARGYHL KDADAKDLL EATRRYHHGEYLLDA
RYLI¥DDHDLFREGLROL TETDOPAIEY——YGEAANGODALKNYAELQPDYYLADINAP-GHDGIRATEAIYOOYRHYHYLALTHYDDEEY YLHATRAGARSYLYKHSKPEELLEATHYAAREGGATIDR
HAIKYLLYDDHERYRLGYSAYLSAOPDAEY ——IGEAEDGKKGYELALELRPDYILHMDLYHE-PHDGIAATOEITHAHPEAKIIYYTSFLDDEKYFAALEAGATSYLLKTSKASETADATRATFHGOSYLEP
AIKYLLYDDHERYRLGYSAYLSAOPDAEY ——IGEAEDGKRGYELALTLRPDYILHNDLYHE-PHDGIAATREIIGAHPEAKIIYYTSFLDDEKYFAALEAGATSYLLKTSKASETADATRATFHGOSYFEP
HIRYLLYDDHEHYRLGYSAYLSAOPDHEY ——IGEAEDGKKGYELALOLRPDYILHDOLYHE-PHDGIAATREIIGAHPEAKIIYYTSFLDDEHYFAALEAGATSYLLKTSKASETADATRATFHGOSYFEP
KYLYIODDHPLFRAGIRHSLESAPDIEY ——YGEAEHGOQEARIKL TERLHPDIVLYDIHL P-GLHGLEYARYIKRREPRTGLIVL SYYEDDDALFOATKYGAAAF TSKDISPDEL YOHTIREYARGRYLTHO
RIVLIODDHKLFREGIKRILDFEQDFEY——YAEGSDGDEALALYEAYKPDYYIHDIHAP-HYHGYEATRALTEARYPDTKYITL STHDDESY VHHALATGAAGYLLKEHDADAL TEARYRYYAEGGSYLHP
RILLAODDHAL FROGLKKILDHEEDL AY——CGEAQHGEEYYDKYKLLKPHITLHDIHAP=LL HGYEARTKYYKEYSPETKYTALTITHEDEEYL FEIVKEGRAAGFLLKDYETPTLYOATOQEYHKGHSF THP
ILYADDHALLROGTIKHYLALEHDFAY—=TIGEAGDGEETLEKARELAPDYILL DIHANP-RLHGLEY TKRLRDSHPOQIKYLILTIHDDDHY YYEYIKAGAAGYLLKDYEPSALYAAIRAYYEGESFIYP
KYLI¥DDHPLYREGLYKILSTODRINI——YGHAENGKOAYKIALEIKPDIILADINLP-YLHNGIEATRITKGHLHETGITAL TIHDOEEYLFELTKAGISGYLLEDASPOLLIKTYLGYSRGESFIPP
ILIADDHPLYREGIRKILELEPDLOY——YGEAATGOEALEHTRRYOPOYITHDINHP-GLHGIEATKYIROEHPOIATILALTIHODEEY ITELL RSGYSGY YLKDIGAEELYOAYYQYARGHRYIHP
HIRLLYADDHALIRKGLVYOLIELEKDIRY——ISOASHGEEAYRLAKELSPOITLHDIHHP-YHHGITAAKKLKAEKHPSKILFLTIYHDKEYLYEALKLGVEGY ILKDAEYDOLIKAVRTIYHGGY YIHP
HIRLLYADDHALIRKGLYALITEHEHDIKY——TISUQASHGEEAYKLAKKFHPDLILHDVYHAP-YHHGIKARKHLKEEKHPSKYLFLTIYHDREYLL EALKLGYEGY ILKDAEYDDLIKATRT IYHGGYYITHP
HIHNTHIADDHYLLERAGLKAITEL EEDHKY——SYUASDGEEAYHL AKHHSPDYILHDIHAP—HYHGIKARKHIKHDHPKHKTHFL TIYHDKEYLHEALKIGYEGY ILKDADSDEL TKATRITSHGGYYTHP
AIHNIANTIADDHYLLROGLKOITEL EEDAKY —=¥YOASDGEEAYHLAKHHSPODYILNDINAP-NYHGIKAAKANIKHDHPKHEIAFLT IYHDKEYLNEALKIGYEGTY ILKDADSDELIKATRIYSHGGY YTHP
HAIHNIATADDHYLLROGLKOITEL EEDAKY ——¥YOASDGEEAYHLAKHHSPOIILHDINAP-HYHGIKAAKAIKSHDPKHEINFLT IYHDKEYLHEALKIGYEGY ILKDADSDELTIKATRIISHGGY YTHP
ATHILITADDHYLLROGLKOITEL EEDAKY ——IYOASDGEEAYEIAKKISPOIILADINAP—NINGIKAAKALKHDHPKHEINFLT IYHDKEYLAEALKIGYEGY ILKDADSDELTKATRTISHGGYYTHP
KYLIVODDOHPAYLDGLKITLEL E-HFEY——YSLCTHAKEALEFLEKKHADYYLHDIRHP-YHDGIEGTFHIKTKFPHYKYITILTTFCEEDY IKKSLSFGADGY ILKSSDAKHIVHSILSYLDGKYYHDK
KYLIVDOHPAYLDGLKITLEL E-HFDV——Y5L CTHAKEAIEFLENRHYDYYLHDIRHP-YHDOGIEGTFHIKTKFPHYKYITL TTFCEKDY TEKSLSFGADGY ILKSSOAKHIVHSILSYLDGKYYHDK
KY¥LLAEDHHLYRRGLALL THSHOPDHEY ——YGEVACGEDCCAAITAVSPDYYYL DLAL P-DIPGLKYLERLKCLKPHPKYIIL THYEELEFLEEALKLGRKGYLIKRAREEEL TRAYREYARGEY Y THP
HLGIQOLL EKEADLEY==YHTICHPARLEEEITKHHPDY IVHADIRAK—HDHGIEHTKKITETYPTCKYYILSGYDYDEY THRAAYEARGAYAF Y TEEHSAFELAHATROSHLGIKSFPA
Me.il..#Dh.l.r.Glk.. . le.# . #. . V. oveea. . 2.8 e . PONil¥DiL¥p ..nGieatk.ic...p..klillb.y.e.c.oyeceak.Gasgi.lkdessieloialrave.gaeaia.
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AYFEKALHTOAKTEPAPSSOKEADY ——
HFLRALHRCE-GKEKHEEHEQPAY—
HYLROL CRCG-AKEHNHDEHGOL AY -
HYLROLCRCG-AKEHNADEHGOLAY -
HLLROLFRLRE-YRAKIEEHGKOARA—
HLLROLHLCE-YKAKNEEHNEEHYRA—
ELAEQITODFRAKREALT TAPARE—
ELAEQITHDFRAKRDYLPOQAHHAD—
ELAGHOITODFKAKKEOAPGYH—AE—
ELAGRITODFRTRKEASLPLH—-AE—
ELAGRITIQDFRAKKEGSAPLH-AE—
ELAGRITODFFRAKKEASTPLH-AE—-
ELAGRITODFRAKKESSLPLH-AE
ELAGRITODFRAKKESSLPLH—-AE—

——LTPRECLTL QEVEKGF THAETADALHL SKRSTEYSL TSTFHKLHVGSRTEAYL TAKSOGVYL
—LSHLEQELL HEVAHGLCHKDTAKKHHT SARTYERRLSRIF TKLHYSSRETEAVEKAKALGL T
=L SSLEQELL HEVYAHNGLCHKDTAEKHHT SORTTERHL SRIF TKLHYSSRTEAYEKAKOLGL T
=LSSLEQELLNEYANGLCHKDIAEKHHT SORTIERHLSRIF TELHYSSEIEAYEKAKOLGL T
—LSOLEQETILHEYAHNGLCHKDIAKKRYISORSYERHLSHIF TELHYSSRIEAYEKAKOLGL T
—LSOFEQEILFEYAHNGLSHKDIAKKHYISORSYERHISRIF TELHYSSRIEAYEKAROLGLT
—LTERE¥OILRLLAQGATHOEIADEL GLSEKTYRHRLSETIFAKLHLHHRTOAALYATREGL
—LTDREVOILRLLAQGATHOETADEL GTSEKTYRHRLSETFSKLHLHHRTOAALYATREGL
—LSEREVAILRLYAAGY THLETAAEL SL SEKTYRHRLSETFAKL HLHHRTAAAL YATREGL
—LSEREIOTLKLYAAGY THLETAAEL QL SEKTYRHRLSETFAKL HLHHRTAAALYATREGL
=L SEREIQTLKLYAQGY THLETAAEL QL SEKTYRHRLSETFAQKL HLHHRTOAAL YATREGL
=LSEREIQILKLYAQGYTHLEIAAREL QL SEKTYRHRELSEIFOKLHLHHETOAALYATIREGL
LSEREIQILKLYAQGYTHLEIAAEL QL SEKTYRHRLSEIFOKLHLHHRTOAALYATIREGL
—LSEREIOILKLYAOGYTHLEIAARELOL SEKTYRHRLSETIFOKLHLHHRTOAALYATREGL
—LSEREIOILKLYAQGYTHLEIAAREL QL SEKTYRHRLSETIFOKLHLHHRTOAALYATREGL
—LSEREVOILRLYAQGYTHOETAREL QL SEKTYRHRLSETFOKLHLHHRTOAALYATREGL
—L TEREVATILKLLAAGY THLETASEL GLSEKTYRHRLSETFAKL HLHHRTAAALYATREGL
—LSEREVHILRLYAAGY THLETASEL SLSEKTYRHELSDTIFAKL HLHHRTAAAL YALREGL
=L SEREYOILRLYAQGY THLETASEL SLSEKTYRHRLSDIFAKL HLHHRTAOAAL YALREGL
=LSEREYOILRLYAQGYTHLEIAAREL SLSEKTYRHELSDIFOKLHLHHETOAALYALREGL
—LSDREVOILKLYAQGYTHLEIASELSLSEKTYRHRLSDIFOKLHLHHRTOAALYALREGL
LSEREVOILKLYAQGY THLEIAGEL SLSEKTYRHRLSEIFOKLHLHHRTOAALYALREGL
—LSDRELTHLRLLAQGYHHROIADALHLAESTYKHHLSALFOKLGYRDRTOAYIYAISHGLY
—LTSREHEYLLLHAQGKTHAEHADEL FISLKTVKYHYSHILAKL GYADRTAAYIYAFRHGL Vv
—LTSREHEYLLLHAQGKTHAEHADEL FISLKTYKYHYSHIFAKLGYADRTAAYIYAFRHGL Y
EVAGKVYHRHYRKOEERL PH———EQ—— ==l TSREHEVLLLHAQGKTHAEHADEL FISLKTYKYHYSHIL AKL GYOQDRTOAYIYAFRHGLY
AYLARPFHYAARYLHOFRELARTEEEDSASL—-FAPLTSREIEILDCIARGLSHEKEIANEL SISGOTYKHHITSILSKLOYHDETAAYIVAIKKG
KYTHHLYKEYRRLYAGEGTGOEKOKOAYRRPYHLLTRRECEYLOLLADGKSHKGIADALFISEKTYKHHYSHILQKLHYHDRTOAYYYATKHG
TITHKLLGEFHRL—-AOQHSPRHNIKSDEAYOSE———LTGREKEILELHAOGY THKEISKELYISEKTYKHHYSHILRKADYTDRTOAYITALKCGYY
TLAKRLLDET IR——RGEKKKOESAYOPARRGEERLTYRELEYLOLYAQGLSHSETAQKLYLSEKTYKHHLTHIFRKINYTORTOALIYA
SLTAKHHAEFHRLTSISTGHAHPOG— LTRREYDYVLRLLALGHHHRTIAKELFISEKTYKHHLTHIFOKLGYGDRTOAATHA
GYAOKYIGCIOKOETF—TPAPEPIP— LTARERETL THYSLGKSHRETARDL FISEKTYKHHL THIFHKIGYSORTAOAAL YALKHGL

ELAGRITAQDFRAKKEASAPLH—AE—
ELAEKTTIODFKAKAETAPKAH—-AE—
EHAEQTITODFKAKOEATPKEH—-AE—-
EAAEQITODFKAKOETTPKAH-AE—-
EFMAEQITODFKSKHETAPKPH—-AE—
ELAEQITODFKAKRESYPKPH—-AE
DLAPILHREYO—RLLTKAPTRGOD—

SLHOETEDSHEELL RKE: TPREIETLKLL SOGYSHKETAAQKL FL SEKTYKHHYYHIFRELGYKDRTUAAT
SLHEETDHIDHEHL KKD: TPREIETLKLISKGYSHKETAQKL FL SEKTYKHHYYHIFKKLDVKDORTOAART
SLIREIEHLEKHECKKD: TDREFEILHLIAEGYSHKEIADKLFLSEKTYKHHYYHIFRKLDYKDETOAARL

SLIREIEHLEKHECKKD LTDREFEILHLIAEGYSHKEIADKLFLSEKTYKHHYYHNIFRELDYKDRTOAART
SLIREIESLEKHECKKD LTDREFEILHLIAEGYSHKEIADKLFLSEKTYKHHYYNIFRELDYKDRTOAART
SLYSEIEHLDTDECKKE LTDREHOILSLIAEGYSHKEIADKLFLSEKTYKHHYYHIFRKLDYKDRTOAART
ETALYISDVLKRTSKOLLEKTOH—— ——LTERELETAKLISOGYSHKEIARHLFISEGTYRHYITSILOKLHLKHRTO
ETALYYSDYLEKRTSKOLFEKTHH— —LSERELETRKLISOGYSHEKETARHALFISEGTYRHYITSILAKLHLEKHETH
SLAGKHISEHALARKCG LSPREHEYLYYHGKGLAHEETAKKL FISYKTYETHKTRIKEKLHLKTREADVY
DRLSHYHPF LTHYELKILOQFISEDRTHAEISELL HISKRTYEHHYSSTL RELDYDSRYGAYYKARKLGIL
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