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Table S1: Backbone RMSD of both helical domains in A if ATP coordinates Mg?* with the Oa

and Of atoms.

Wild type R103A/R115A
whole 15t helix 2" helix whole 15t helix 2nd helix
Run 1 1.1+/-0.3 1.1+4/-0.3 1.4+/-0.3 1.3+/-0.3 1.3+4/-0.3 1.7 +/-0.5
Run 2 1.6+/-0.4 1.6+/-05 1.8+/-0.6 1.2+/-0.3 1.2 +/-0.3 1.6 +/-0.3
Run 3 1.2+/-0.4 1.2 +/-0.3 14+/-04 14+/-04 1.4+/-05 1.0 +/- 0.3
Average 1.3+/-0.3 1.3+/-0.3 1.5+/-0.2 1.3+/-0.1 1.3+/-0.1 1.4 +/-04
R103A R115A
whole 15t helix 2" helix whole 15t helix 2"d helix
Run 1 1.3+/-0.3 1.3+/-0.3 1.6 +/-05 2.4 +/-0.5 25+/-0.5 1.5+/-0.3
Run 2 1.2 +/-0.3 1.2 +/-0.3 1.4+/-0.3 1.4+/-0.3 1.4+4/-0.3 1.5+/-0.5
Run 3 1.6 +/-0.3 1.7+4/-0.4 21+/-0.6 0.9+/-0.2 0.9+/-0.3 1.4+/-0.3
Average 1.4+/-0.2 1.4 +/-0.3 1.7+/-04 1.6 +/-0.7 1.6 +/-0.8 1.5 +/- 0.06




Table S2: Center of mass (COM) distances of the a-helical domains in A if ATP coordinates
Mg?* with the Oa and Op atoms. Average distance and standard deviation for this distance was

derived by using runs 1 to 3.

COM distance [A] | Wild type | R103A R115A | R103A/R115A
Run 1 8.7+/-0.3|85+/-0.3]9.0+/-0.3 8.9+/-0.3
Run 2 8.6+/-0.4|9.0+/-0.2]9.2+/-0.3 9.0+/-0.3
Run 3 8.8+/-0.3|88+/-0.4|8.9+/-0.3 9.0+/-0.3
Average 87+/-0.1|88+/-0.3[9.0+-0.2| 9.0+/-0.06
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Figure S1: Distance of the Mg?*to ATP oxygen atoms, when ATP is bound to the & subunit from
thermophilic Bacillus PS3 mutants (R103A and R115A). The top graphs show how Mg?* binds to
these oxygen atoms, when the ion is freely distributed. The middle and bottom graphs show the
distance distributions, when Mg?* is bound to ATP:Oo/OB or ATP:OB/Oy, respectively. It should
be noted that two histograms (Mg?* - ATP:Oa and Mg?" - ATP:Op) are overlaid if Mg?* is
coordinated to ATP:00/Of (middle row). The results for the R103A and R115A mutants are
shown in the left and right coloums, respectively.
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Figure S2: Timelines of relevant interactions of the R103A and R115A single mutants of the €
subunit from thermophilic Baillus PS3. For each mutant the state in which Mg?* is coordinated by
ATP:00/0OB and ATP:OB/Oy is shown on the left and right , respectively
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Figure S3: Interactions of the & subunit R103A (left) and R115A (right) mutants from thermophilic
Bacillus PS3 with ATP during the simulations when Mg?* is coordinated by ATP:0B/Oy. Dotted
lines correspond to the distances observed in the crystal structure of the wild type protein.
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Figure S4: Interactions of R103:NHx (black) and R122:NHx (red) with ATP:Oy, respectively of
the excluded run of the R115A mutant. In this run, it can be observed that R103 binding to the
ligand leads to a release of R122 interactions with ATP.
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Figure S5: Energetic contributions of the single windows in both mutants for all T1 calculations.
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Figure S6: Predicted binding sites of the R103A and R115A mutants of the € subunit from
thermophilic Bacillus PS3, in the hypothetical case if the ion is bound to ATP:OpB/Oy.
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tharmophilic Bacitus P53 —MKI’HIVSVVTPDE:F’VYE DD\’ENVSVKAKSBEL&\L>GH\PLUAPLEIbAARLK KGGKT - O‘(li\vbbhF E\'RF’DK.;TILAOAA RAED\DVLRAKAAKERAERRLQVVerQDDIDFKRAELALKRAMNRLSVAEMK -
Irermophic Basitus P53 RINZA mutant KT IHVSWUTPDGPYYE - DOVEMVSVRARSGELG | LPGH | PLYAPLE | SAARLK-KGGKT -QY I AVSGGEL EVRPDKYT I LAQAABRAED | DVLRAKAAKERAERNLG - - -50000 I DFKRAEL AL KRAMNAL SVAEMK - - - - -
thermophilic Bacillus PS3 R1154 mutant -MKT IHVEWYTPDGPYVYE - DDVEMYEVYKAKSGELG ILPGHIPLYWAPLE I SAARLK-KGGKT -QY IAVSGGFLEVYRPDKVT I LAQAARRAED | DVLRAKAAKERAERRLO - - - SCQDDIDFKAMAELALKRAMNRL SVAEMK -
\rarmophiic Gaciius P53 RITIARITSA mutant MK T 1 HVE VYT PDGPYY E - DDVEMVSVKAKSGE LG | LPGH | PLWAPLE | SAARL K -KGGKT -QY | AVSGGFL EVRPDKYT | LAQAABRAED | DVLRAKARKERAERBLG - - - 500001 DF KHAEL ALKRAMNRL SVAEMK - - - - -
Brailus pumilus SMETVOYN I YTPDGEPYYD - ADVEMASYRAESGELG | LAGHYPMYAPLKIGAVRLK -NGNST -ELVAVSGGFVEVYRPDEYVT I LAGAART SKOVDVDRAKSAKORAEEHLNH - - - - PNESDYRRAELALKRALNRLNVYAGK - .
oot gz “MKTVQVN ¥ TPDGPYYE - ADVEMVSYRAE SGELG | LAGHVENVAPL K| BAVRL K -HSGST -ELVAVSGGF VEVRPEKVT | LAGAANTSERYDYDRAKSAKRGAAL EHLNH - - - - PNESOVRRAEL AL KRAL NALNYAGK - -

SMNTLRLNIYTPNGSYYEREDVEMAYLQT TAGENMG IMYGH | PTYAALKTGHVKYN-FHNGN -EF 1AVSDGF |EARQHQLS 1 1VOTABPASE | DVERAKL AKSRAESHLED - - -DDDNTD | NRAKRAL ERANNRLRVAELD
-MATYQVD | VTRERKVFD -GEAD |V | ARGVEGELGVMAGH | FLYTPLKTAFVR |K-GGDKE -TL 1 AVSGGFLEVRPDKVNI LADTA| LPEE\DVERAKKAKARHETILKRVVLDKYDKDYLRHKRALERAEVRLQ\/ANSKEr

s V- 166 SMNVLKVS | ¥TPDGPVYE - SEAEMVSTRAETGELG | LPGH I PLVAPLE IGAVRLK-KADKT -EYVAVSGGFLEYRPEKVT I LADSABRAES | DLARAQAAKARAEKRLOA - - - KRONVDFKRAEL ALKRAMNR | AV YONK
Domibacilizs amnovnans SMKTFNYNIWTPDGPYYD - TRVELLSAKADSGELG IMAGHVPLYAPLO IGAVRL VLGOKKS - ELVAVSGGFLEYRSDOVT I LAQAARKAEN | D 1ARAKEAKMRAERELQD - - -KQDAVDL KRAELAL RRATHRL NVYEGKL -

Lysimbaciitis sphaesc: SMKTLQUN Y TPOGPYLE - TEADMY 1 ATTEAGELG | LPDH | AMVAPLKIGGLRVN-KGNST - EVVAVHGGF | E¥RPEVVTVLAAAASTADT | DLARAKIAESRAKAKLAS - - -EKDAKEL RIAELELQRA I NRIRVGEGNF - - - -
Sporsarcing psyahioui SMKTIKYN I YTPDGPYVE -TEANM | | AYTETGE G |LPGH | AMVAPLQIGGLRLG -KDDST -EQ 1 AVHGGF | EVRPDVVTVLAQSABL ASS 1D IDRAKKAAKIAEETLOA - - -KKEGREHEBAALDL ERALNRINVYETRKK - - -
Bacillus OxE-1 -MKTMKVN | YTPOGPYGE -TEADM | | AAAESGE 1G | LPGH | AMVAPLQ IGDLRLK-KOGAT - EHVAVHGGF |E¥RPDVVTVLAGSABMAAT | DLARAKAAAKRAEEKLRA - - -QSDEKEHGIMEYALQRAITRIKVYETRL - - - -
Bacils colotens SMKT IHV SV TPDGPVYE - DDVEMVSVKAKSGELG | LPGH I RLVAPLE | SAARLK-KGGKT -QY 1 AVSGGFLEVRPDKVT I LADAARRAED | DVLRAKARK - §GRTPLOS - - -00DD 1 DF KRAELALKRAMNRL SV AEMK -
Geonacilus stearemanhius SMKT I HY SV TPOGPYYE - BOVEMYSYKAKSGELG | LPGH I PLYVAPLE | SAARLK-KGGKT -QY 1AF SGGFLE¥RPDNVT 1 LAQAABRAED | DVLRAKARK - 8GRTPLQS - - -2ODO 1 DFKRAELALKRAMNRL §1AEMK -

Al feiis MANTFHFOLYSPEKIAF S .GEVEQWOVPGYEGDFGVLAGHSPLYAS IRPBIL TV T -VEEKN -EK 1 IVLGGL AEVSOKGL TVLADTATSL AELDRVEFAKG | EBME ENLKD - - -KEPGSAL DRA 1 ARL OHF KVHIQQR 1 TSTEMH - -

Ar\vumhb./l.#‘wm ufanes “MNTIEVE | VTRERVVYR-GDAR | ¥WARGAEGDLG | LFNHIFMYTPLKIAF | LVKKHDGAD - DK 1 AVSGGMMEYRKDKVT I LAESABL ADE | DVNRAT SAKERAERRLAE - - SGRED | DFKRAUMSLORAL TRLOVAGK -

s halodurans. SMPTLHVNVYTPOGKVYE -GDVDOMYSYKTVEGELG | LPRHIPLWAPL TVGAVRLK-KGSTV -DLVAVSGGFVEYRPDQVT I LAEAARBL PSD | DVERARSAKERAEKRLQQ - - AKAEN | DF KRAELSL RRATNRLOVAGR - -
Baci :rﬁnl:‘xv‘u: “MKTFPVS I ¥TPDGPYVYE - KEVEMWSVKAESGEMG | LPGH IPTWAPLKI SAVRLK-NGGHT -DYVAVSGGF | E¥RPDKVTVLAPSABEANH I DIHRANEAKRRAEORLOD - - -KOANVOFKRAELALKRA I NRLOVSNMEK -
it shsinci SMKTLKVE [ WTPDGPYYD - SNVEMVSTKAQSGELG | LPGH I PMYVAPLOIGAVRLK-NGNNT -ELVAVSGGFLEYRPEQVT I LAQSARKEES | DIERAKEAKSRAESR Q8 - - - NOADIDOYRAELAL RRAVNRINVYEHRF - - - -
Gacils 07 11P9-1 SMKTFPYS Y TPOGPYYE - KEVEMYSYKAESGENG | LPGH [ PTYAPLKI SAVRLK-HGGHT -DYVAVEGGF [EYRPDKVTVLSSSABEANH | DI HRANEAKRRAEORMOD - - - KOAHVOF KRAEMALORAVNRLNY SDMEK -
s.,c.m.smam -MKTFFVS | VTPDGPYVYE - NEVEMVSYRAESGENG | LAGH |FTWAPLKISAIRLK-NGGHT -DYVAVSGGF |E¥RPEKVTVLAPSABTANH | DVHRANEAKRRAEGRMAD - - - KQAHVDFKRAEMALKRA | NRL DY SNMK -

ILAZE “MKT I KVNVYTPDGPYVYE - SAVEMYSTKARGGELG | LPGH | PMYAPLE IAALRLK-NGGNT -EFVS | NGGFLEYRPDOVT I LAOSABKAED | DVERAL RAKERAEOQRLRE - -OKOETMOFRRAELALKRA INRITVADKR - - - -
Esm!m?w(\dﬁ “MKT IKVEVYTPDGPVYE - SDVEMVSTKALSGELG |LPGH | PMWAPLOIGAVRL | - TGGNT -KY | AVSGGLLEYRPDOVS I LAEAABVADS | DVDRAL KAKERAEQRLHA - -OKQENIDYKRAELALORALNRI SVAGK - -
Eacitlss 7506-K “MKTVYLYNVYTPDGPYYD - ADVEMVSWKAQSGELG | LPGH | PMVAPLE IGAVRLK-0GSGT -ELVAVSGGF | E¥RPDKVT I LAGT ABKAED | DVARAEAAKRRAEERLNH - -
Bacilus 79841 SMKT IEVSVYTPNGPYYE - SDVEMY | TKADSGELG | LPGH | PMYAPLAIGVVRMK - KNGKEQDL 1 AVSGGFLEYRPDKVT I LAGAARKAED | DVERAL RAKERAEQRMKE - .
Bacilus 7834-2 -MKT | KVSVYTPDGPYYE - SDVEMYSTKARSGELG | LPGH | PKWAPLO IGAVRLK-NGGKT -DF VAVSGGFLEYRPEQVT I LAQSAROADE | DVERAVRAKORAEQRMNE - -
Bacilus AFS001701 “MKTMKVS | ¥TPNGPAYE -GETEFWSTKATSGELG | LPGH I STWAPLATAPVK IK-TRPAGT -DYVAVSGGF IE IRPEAVT ILAOSABASTE | DVERAVEAKKRAEORLHD - .
Baailus AFE006103 SMKTIKVE | WTPDGPVFE - SDVEMVETKATSGOLG | SFGHMRLYAPLE I TSVRLK-KDGKT -EFVAVSCGFLEYRPDAVT I LAGSABL ASE | DVERA | KAKERAEORMKD - -QHIEHIDFRRAELALQRA | NRLAVSERRY -

SMKTLKYN I ¥TPDGPYYD . SEVEMVSTKADSGELG | LPGH | PRYAPLO IGAVRLK-KGGNT - ELVAVSGGFLE¥RPEQVT I LAOSABTAEA | DVORAKEAKGRAEDRMOA - - -0RDOVOFRRAELALKRAMNR | NVSERNF
SMKTFRYS [ VTPDBPYYE - NEVEMYSYKAE SGENG | LPGH | FTVAPLKVEAIRLK-NGGHT -DYVAVSGGF [E¥RPEKVTVLAPSABTASH | DVHRANEAKRRAEQRLQD - - - KOAHVDF KRAEMALQRAVNRL NV SNMK
SMKTIRVS | ¥TPDGPVFD-SDVEMYSTKATSGOLG | SPGHMPLYAPLE | TSVRLK-KOGKT -EF 1AVSGG | LE¥RPDQVT I LAQSABTASE | DVERA | RAKERAEQRLKD - - HRADHTDF RRAELALQRA | NRLGYSERR | -
SMKT I KV¥SWYTPOGPYVYE - SDVEMYSTKAKSGELG | LPGH | PLYAPLE IGSVRLK-KOGKT -EF 1AVSGGFLEVRPDOVTVLADSABKASD | DVERAL RAKERAEORMRD - - ORAEHMDF RRAELALORA | NRL AV SEKRL -
SMKTVLVYNVYTRDGPVYD - ADVEMVEYKARSGELG | LPGH | PMYAPLO IGAVRLK-KGSST -ELVAVTCGF | EVRPDKVT I LARAABTAEH | DEARAQAAKKRAEERLNG - - -KTDNIDFKRAELALQRA I NRLNVTKF -
SMKT IKVE | ¥TPDGPVYE - SDVEMWSTKATSGOLG | SPGHMPLYAPLE I TSVRLK-KGGKT -DYVA | SGGFLE¥RPDQVT I LAGSARL ASE | DVERAVKAKERAEQRMRO - - HGAEHTOFRRAELALORA I NRLAVSERR

5 MFSO0T3361
facilis Bredd SMSTIKVEVYTPOGPYYD - SEVEMVSTKARSGEELG | LPGH I PMYAPLOIGAVRLK-KEGKT - ELVAVSGGFLEYRPDOVT 1 LAQAAROSSE | DIERAL RAKERAEQR | KE - - RROEHVDF KRAELALORA INRL AVAERR |
BocuaB1a%05 SMKTVLYN I WTPOGPYYD-SEVSMY I AKT TSGE IGVLAGH | PMVAPLAIGAVKLKKADGST -D I VAVSGGF | EYRPEK 1S 1LAPSABVAEN | DVORAKEAVKRAEGRLAG - - -KODN | DF KRADLALKRALNRINVHEGN | -
Baaillus CHDE= SMKTLKYSVYTPDGPVYE - SDVEMYYARAQSGELGVLPGH | FMYAPLQ IGGVRMK-KDGKT - EQVAVNGGFLEYRPDKVT I LAGTABAAEQ | DLTRAEEAKKRAEQRLQS - - -KKDDVDYRRAELALQRA I NRINYVAKRG
Baailus EGD-AKA0 -MKTVKVN I ¥TPDGPYYD - ADI EMVSWRAESGOLG | LPGHIPTWAPLK IGAVRLK-KDGQT -EMVAVSGGFVEYRPDOVT I LAGAABTAEC | DKERAEAARGRAQERLNT - - -05DDTD | RRAELALQRAL NRLOVAGK -

nﬁrn"«&F AT-16017 “MRT IKVSWYTPDGPYYE - SDVEMVSTKADSGELGVLPGH | PRVAPLE |GAVRMK -KDGKT - EFVAVSGGFLEYRPDOVT 1 LACAAROSSA | DVERAVRAKERAEORLRE - - RODENVOFRRAELALORA INRLSVAERRL - - - -

JAT-2152 SMKT IKVNVYTPOGPYY D - AEVEMVSETKAKSGELG IMAGHVETWAPL T IGAVRLK-NGENT -DYVAVNGGFLE¥RPDVVT 1LAQSARRAET | DLARAQAAKARAEQRLON - - -NOGSNDAKRANL ALKRA INR1GQ | AEMR -
Gotios T80 SMKTL YN Y TPOGPYYD-SEVDM | | AKTASGE 1G I LPGH | PMYAPLY IBAVKLK-KDBKS - EYVAVNGGFYEVRPEKVT I LAOSABVASD | DVTRAKEAVKRAEERLOH - - -KODSTOF NRAELALKRAMNR I NVYEGN | - - - -
Baailus FJAT-206300 SMSSFLVE |VTPERKVYA-ETANMYSYSGVEGELG |LPNHIFLYTPLRIAFVT IK-RGNSY -DYVAVNGGF | EVRKDK IVILAESABLATD INIERAEAAKORAQORLAA - - - KODAYDFRRAELALQRAMNRLN | KHK - -

Bacius IRT27225 -MRTMKVSVYTPDGPYVYE - SDVEMVSTKAQSGELG | LPGH | PMYAPLDIGAVRLK-KOGNT -DYVAVTGGFLE¥RPDQVT I LARAABOSNA | DVERAL RAKERAEQRLRE - - ROOENVDFKRAELALQRA I NRL AVAERRL
 FIAT-27298 SMSKMTVEVWTPERVVYS -GOAEMY | ARGLOGE 1G |MPNHWPLYTPLKTAPVR | KTEGDKE -VKMAVSGGFMEYRGDKVT I LAETABL PGD | DVERAKAAKERAEKRLTE - - -KYAEL DVKRAERALORAMARL DVSK - - .

citles FIAT-2T264 SMNTFLLE [WTPDRLYVYS - KQUNSLTWRGVEGELG | LPGH IPLYTPLOVAPLSVK-ADGYT - 15 1 AVHGGFVEYHKDKVTVLAESARL PKD | DVERAEAARERAGRRLAS -L SKADDIDHRRAELALQRAVTRIKYSTGKGAA - -
Bacils FIAT-2TING “MRT IKYSVYTPGEPYLE - DEVEMYSTRAKTGELG | LAGH | PKYAPLDIGAVRLK-NGNHT - EWVAVSGGFVEYNGUEVT I LAGSABRAEN | DIARAKOAKARAEKRLAD - - -ROAA | DAHRAEMALKRALNRLD | AEQURH -
Baailus FJAT-27035 -MRT I KYSVYTPGEPYLD - EEVEMYSTKAKTGELG | LAGH | FMYAPLDIGSVRLK-TGNNT - EWVAVSGGFMEYNGEEVT I LADSABRAED | DTARAKQAKARAERRLQD - - -RAVE | DAHRAELALKRALNRLD | AEQRQR -

s HMSC 7RG 11 SMKTVQVNVYTPOGPVYD - ADVEMVSYKARSGELG | LPGH I PLYAPLG IGAVRLK-TGKST -ELVAVSGGFLEYRPDKVT I LABAARTVED | DLTRAGSAKERAEDRLNK - - -STDD I DFKRAELAL RRAMNR I NVSONK | - - - -

JER1E47 “MHTVQVSVYTPDGAVYS - SDAELWWVKTTEGELG | KAKH I PLWSPLTVGRARFL -KOGKE -DOVSVSGGF | E¥RPDOVT ILAETARTPEQ | DTERAEKAKNRAEKRLND - -

15 JCIA 19045 SMET 1QVSVYTPDGLYYS .GDAELWWWKTTEGELG | KAKH I PLYSPLAAGPARF | -RDGQE - DOVAVSGGF | E¥RPDOVS | LAEAABRPEQ | NVDRAE KAKDRAETRLND . .

o CMKT IHYSVYTPDGPYYE -GDVEMYSYKAKSGELG | LPGH | FLYAPLE | SAARLK-KDGKT -DYVAVSGGF | EYRPDNVT I LAGAABRAED | DVLRAKAAKERAERRLQS - .

s KOTEA3218 SMKTYTVS | VTPOGPAYD-SEVTMVWAKTVSGE IGVLPGH | PMYAPLAISAVKLKKOOGST -DFVAVSGGF |E | RPEKVS I LAPSABAAAS | DLARAKEAL NRAEGRLEG - -

cll SMKT I KV SV TPDGPYYD - ADVEMVSTKAQSGELG | LPGH I PLWAPLAIGSVRLK-KOGKT -EL 1AVSGGFLEVRPEKVT I LADTABKAED | DVERA | RAKERAEDRL HE - .

Baailus LLO1T SMET IRVNVWTPDGKYYD -GDVDMYWYRT | EGELG |LPKHIPLYAPL TVGAVRLK -KGNSE -EKVAVSGGFVEYRPDOVT ILAEAABL PSA | DVERARAAKERAEDRYNS - - TKKDA | DFKRAELALKKA | NRLDVSGK - -

15 Leataos “MKTLKVN I YTPDGPYYD . SEVOMVSTKADSGELG | LPGH I PHVAPLO IGAVRLK-KGGDT - ELVAVSGGFLEYRPEQVT I LAOSABTAEA | NIERAKEAKGRAEGRLOG - - - SRDDVOFRRAELSLKRAMNR I NVSERNF - - - .
wuh«ﬂ\lﬁi? MKTVKYSWYTPDEPYYD - SEVEM | STKAQSGELG ILPGH | PMYAPLKIGAVRLK - KGAET -EY LAVSGGFLEVREDVYT ILAQSANSTED I DLARAQAAKARAEQRLOD - - - KODN I DAKRAELALQRA INRI SVAEKNF

s MBGLITD SMKTLKYNI¥TPOGPYVYD-ADIEMYSYRAESGELG |LPGHIPTWAPLKIAAVRLK-KDGQT -ELVAVSGG | VEYRPDHVT ILAGTABTSEQ | DRARALAAKRRAEERLQK - - -HTPOVD | | RAELALKRA | NRLOVAR - - -

Bveta ARG “MKTFKYN I ¥TPOGPYVYE - SDVEMVSTKAQSGELG | LAGH | PMWAPLAIGVVRLK-KGGKEQDLVAVSGGFLEYRPDOVT I LADAABRSSD | DLERAL RAKERAEORLRO - - SROEDTOFKRAELALORA | NRLT¥SOGR -

Baaitis MM 13 SMKT IKVEVWTPDGPYYD - AEVEMVSTKAKSGELG IMAGH | PRWAPLO IGSVRLK-NEGHT -DL 1AVNGGFLEYRPDYVT ILAQTABRAET | DLARAQAAKARAEQRLOD - - - STDAIDAKRAELALKRAVNRIN | AERNF -

Bacilis MUM_116 SMKT I KVNVYTPDBPYYE - SEVEMYSTKAKSBELG | LPGH I PLYAPLE IGSVRLK-KGBST -ELVAVSGGFLEYRPDQVT I LAGAARNAAD | DVDRAL RAKERAEQRLOQ - - AGQEHL DFKRAELALQRA INRLAVSEKR -

Bailus 062 SMKT IKYSVYTPOGPYYE -SDVOMVETKARSBELG | LPGH | PMYAPLOIGAVRLK-NGENT -EL LAVNGGF | E¥RPDAVT 1 LAQSAROSES | DIERAKSAKORAEQRLAD - -OKRDN I DAKRAELALQRAVNR | SYAERR I .

Bacils O MKT I KVSVYTPOGPYYE - SDVEMVSTKAGSGELG | LPGH | PMVAPLAIGVVRLKKSESKGPDL | AVSGGFLEYRPDQVT | LAGSSHKAED | DVERAL RAKERAEQRMKE - -UKVED | DF RRAELALQRAVNRL AV SQGKM - - - -

“MKTLEVSVYTPOGPVFE -GTAEMYSAKAKSGELGVLPGH IPLYAPLT I SAVRVH-00GKT -LYVAVSGGF |EYRPEKVTVLAOSABL ASE | EMERAQAAKERAERRLAA - - TNODD | DHKRAELAL RRAVNRIEL ASRR
-MKT IHVSVYTPDGPYVYD - SEVEMVSAKADSGELG | LHGH | FRVAPLO IGAVRLK-KG5SSDEVVAVSGGFLEYRPDKYT I LAGAARTSDM | DVSRAEEAKNRAETRLOS - - -KODDVOFKRAELALKRALNRIEVTKQKNW
“MKT IHVSVYTPDGPYYFE - SEVEMVSTRADSGELG | LHGH | PMVAPLO IGAVRLK-KASST -FLUAVSGGFLEYRPDKVT 1L ADAARTAED | DVARAE EAKKRAEMRLDS - - -KODDVOVKRAFE | ALKRAVNRL O | SORKF
SMKTVL VNV TPOGPYY D - ADVEMYSYKAQSGELG | LPGH | PMYAPLE IGAVRLK-KGSGT -ELVAVSGGF [EWRPDKVT I LAQAARIAES | DVARAEAAKKRAEERLNG - - -KTDOIDFKRAELAL RRAINRLNVTR - -
-MDMIKVS | ATPOGPYVYE -GDVEMYYYKAQSGELG | LPGHVPLWAPLTIGAVRL | -ONNEE -KPVAVSGGFLEVRPDKVT I LAOSABMPEK | NVERAKEAKERAEKRMND - - - - - KD | OMKRAELAL ARAMNR I 0| AGK -
-MKTVQVNVYTRDGPYYD - AEVEMYSYKARSGELG | LFGHVFMYAPLK IGAVRLK-KGSST -ELVAVSGGF |E¥RPDNVT I LAQAABAAEN | DLDRAQASKERAERRLNG - - -KTADMDSHRAGLALSRAINRI DI KNNRI
“MKT I KVSVYTPDGPYVYE - SDVEMVSTKAQTGELG | LPGH | PRYAPLO IGAVRLK-NGNKT -E¥YVAVSGGFLE¥RPDQVT I LAGAABRSDD | DVDRAL RAKERAEQRLRE - - ROOENVDFRRAELSLQRAMNR I SVAERK |
SMPT I NVNVYTPOGKYY D -GOVOMYSYRTVDEELG | LPKH I PLYAPL TVGAVRLK -NGSNY - EKVAVSGGFVEYRPDOVT | LAE AR NVERATEAKNRAEKRLNE - - IKQDQ I D I KRAQLALKRANNRLNVASK -
SMKTVL YNV TPDGPYYD - ADVEMYSYYAQSGELG | LPGH | PMYAPLOIGAVRLK -KGSST -ELVAVTGGFVEWRPDKVT I LAQAA DVARAGAAKKRAEERLNG - - -KTEDIDFKRAELALKRAINRLOVTR - -
SMKT I KGSWYTPDGPYVYE - SDVEMYSTKAQSGELG | LPGH | PMYAPLO IGAVRLK-NGBKT -DF VAVSGGFLEVRPDQVT I LAOSABSSSE | DVDRAL RAKERAEERLNS - -OKREE | DFKRAQLALORA I NRI SYAQRK |
SMKTFKYS | VTPDGPYYD-SEVEMYSTKARTGELG | LAGH | FMYAPLQIAAVRLK-KOGKT -EY IAVNGGFLEYRPDYVT I LADSABOAES | DLARAQAAKARAEKRLQD - - -NOEN I DAKRAELALQRAINRIA | AEKKY -
SMKT I KVNVYTPOGPVYE - SDVEMVSTKAKSGELG | LPGH I PLYAPLE IGSVRLK-KGGNT -E | 1AVSGGFLE¥RPDTVTVLABAABKASD | DVERAKRAKERAEKRLRA - -DQOEN| DFKRAELAL RRA | NRLAVSEKK
“MPTVQVSVYTPOGKYYD -GOVOMVSYRTVEGELG | LPKHIPLYAPL TVGAVRLK -KGSTY -EKVAVSGGFVEYRPDOVT ILAEAARL PTG I DVDRALOAKERAQKR IES - - NRODE | DF KRAELAL RRASHRLOVAGK -
SMPTINVNVYTPDGKYYD - GDVDMYSYRTVDGELG | LPKHIPLWAPLT IGAVRLK-NGSTY - EKVAVSGGFVEYRPDOVT I LAEAABL PSD | DVDRAKQAKERAEKRLEE - - IKOEQTDSKRAOLALKRAMNRL DV SGK -
SMKT 1QYSVYTPOGAVVE - TDVEMYSYKAVSGELG |LPGH I PLYAPLT I SAVRLK-NGNNT -DKVAVSGGFVEYRPEKVT ILAGAABLATS | DIDRARAAKERAERRLGQ - -AKTDOVDFKRAELALKRA | NRLOYGGR -
“MKTFKVS | VTPOGPAYE - ADVEMVEAKARSGELG | LFGH | FMYAPLOVEAVRL NKGAGKP -DLVAVSGGFLEYRPDAVT | LARAABTAEN | DVARAKEAKMRAENRLSN - - -KGDN I DI QRAELALKRAINR I DVYEGRA -
SMKT I KVSWYTPOGPYVYE - SDVEMVSTKAQSGELG | LPGH | PMVAPLE IGAVRLK-KOGKT -EF 1AVSGGFLEYRPDOVT I LADAABTSEH | DVERAQRAKERAEORLKE - -OKLEH I DFRRAELAMARA | NRLNVSEHR | -
-MKTMQANVYTPDGSVFS -GDVEMVEYKTPDGGLG | LPGHLPLYSPLAIGPVRLK-OSGN | -QPVAVNGGF |E¥RSDEVNILAESARL PSE | DINRARAAKERAERRLEE - - AKKENLDFKRAEMALKRAVNRLEVGESG
SMKT I KYSWYTPDGPYYE - SDVEMYSTKASTGELG | LPGH | PMYAPLO IGAVRLK-NGSNT - EF 1AVSGGFLEYRPEQVT I LAOSABKSSE | DLERAL KAKERAEQRLHE - - RKOEN | DFKRAELALQRA INRISYAERR -
SMKT IHYSVYTPDEPYYE - DDVEMYEYKAKSGELG | LPGH [FLYAPLE | SAARLK-KGEKT -QY IAVEGGFLEYRPDKVT I LAGAARAED | DVLRAKAAKERAERRLQS - - -2ODD | DFKRAELALKRAMNRL SV AEMK
SMKTLKVNI¥TPOGPVYS - SDVEMY | TKARSGELG | LPGH I PTWAPLG IGAVRLK-KGGDT -ELVAVSGGFLEYRPEQVT I LARTABKSES | DIERAKQARVRAEERLEA - - -KTDOTOL | RAELALKRA I NR I NVAEHRF -
“MKTMKVHVYTPDGPYYD - SEVEMVSTKAQTGELG | LPGH | PHWAPLO IGAVRLM-KGYNT -DYVAVSGGFLEYRPDTVT I LADTABKSSE | DIERAVRAKERAEORLRE - - ROOEN | DFKRAELALORAINRIS | AORRI -
SMKT IKVEVWTPDGPYYE - SDVEMVSTKAQSGELG | LPGH I PRVAPLO IGAVRLK-NSGKT -DF VAVSGGFLEYRPDAVT ILAQSARSSSE | DIDRAVRAKORAEERLHS - -OKREDVDFRRAELALQRAINRI SVAERK -
SMKTWMHTNVYTPDGSYVFE -GQVEMYSYKT TEGELG IMAGHLPLYSPLTIGAVR IR-KESKY -QL 1 AVSGGF | E¥RPDEVNILAESABL PSQ 1D 1IARARAAKERAERRLQE - - AKKANIDFKRAELALKRA | NRL EVSSYGNKS

SMKTMGANVYTRDGSVY N -GQVEMYSAKTTEGELG | LPGHLELYTPLDVEAVRLK-HDSK | -QL 1AVSGGFMEYRPDEVMVLAESABLFSD | DVARARAAKERAERRLEQ - -AKKDN | DF KRAEMALKRA T NRLOVANK - - - - - -
SMKT I KYNVYTPOGPVHE - SDVEMY | AKAESGELG | LAGH | PMYAPLKIGAVHLK-NGSDS -EY 1AVNGG | LE¥RPDQVTVLAQGSABL AEE | DYDRAL RAKERAEGRLHA - -UKSEHVDFRRAELALQRAMNRI S | YEKKY - - - -

Bacilus 95 SMKT IKVSVYTPOGPYYE - SDVEMYSTKAQSGELG | LPGH | PMYAPLE IGAVRLK-KAGTT -EFVAVSGGFLEYRPDQVT I LAOSAROASE | DIDRAVRAKERAEORLQE - - SKODNVDFKRAELALQRAINRISYVERKL - - - -
Bacillus clousi “MAT 1QVEV I TPDGAVYE -GDAELWWWKTVEGELG | KAKH I FLWSPLAVGPARF | -KEGKE -EQVAVSSGFVEYRPDHVS | LAEAABRFEQ | DTERARKAKERAEQRLAS - - - - - EHVORKRAEAALQRA|TRIMDVAKHKGA - - -
Bscilus coagUians SMRTFEASVYTPOGPYY N - AEVEMY | AKAKSGE 1G | LYGHVELYAPL DIGUVRFK-NGDOE - KVVAVSGG | LETRSNQVT 1 LAQAASTPEQ | DI RRAE EAKORAEKRLHQ - - SHODOVOF KRAEL AL KRAMNR | OV Y RHFSR - - -
il coalk SMKTLOVNIYTPOGPYYD - AQVEMVSTKARSBELG | LPGH | FMYAPLO IGAVRLK-NGAKD - ELVAVTGGF [EYRPDOVT I LAQAABTAES | DVARANEAL RRAQERLQA - - -KODNVDF SRAELALKRAMNR | DVGSGQF - - - -
Bacillus cahai SMKTLTVSWYTPDGPYVYE - SDAEMYYSKTLEGELGVLPGH | PMVAPLO IGAVRVK-NANTT -DLVAVSGGFLEYRPDKVT I LADAABTSKD | DVTRAEEARKRAESRMAS - -
Baaillus cucumis MKTVKVSVYTPDGPYYD - SEVEMVSTKAKSGELG ILPGHIPLWAPLAISAVRLK-KGGNT -DFVAVSGGFLEVRRDOVT ILAGTARL ASD I DVERAL RAKERAEQRMOE - -
Bacills tialiensis “MKTMOTNVYTPOGSVF D -GQVNMYEYKT INGELG | LPNHLPLYTPLAIGAIRLK-KOKDV -RL 1AL SGGF | E¥RODEVNILAESABLPSDIDITRARAAKERAERRLEE - -
pr— SMKTLQUSVWTRPDGRYYD - ADAQMYSTKAOSEOLGVL PGH | PRVAPLE IGSVRVK-KDGST -EF 1AVSGGLLEWRPDKVT 1L AQSABKADN | DLARAKAAAARAEKRLOD - - -KSDHVDARRAELSLRRA INR1SLAEKKF - - - -

15 erdaphyticus SMKTWMNYSVYTPDGPYYS - EDVEMY | AKTQGGELGVLPGH | PHYSPLKIGAVKLN-TPSGT -DF 1AVSGGFLEYRSDAVT I LAQAABTAGA | DI KRAEEAKQRAEERLAN - - - KQADLDVARAELAL RRALNRIKVGSRNY - - - -

s SMNTLKYSVYTPOGPYYE -GEAELWSYKAKSGELG |LPGH I PLWAPLT I NAVRFK-NGADT -HL LAVSGGFVEVRPKQVT I LAESABL PSD | DVERARAAKERAEQRLDA - - AKODNVOF KRAELALKRA | NRLOL AGK - -

s galactusidiyticus -MKTLOVH | ¥TPDGPVFD-GDVEM I TTKAESGELG | LFGH | FMYAPLO IGAVRLN-KGTET -EFVAVNGGFVEYROEKVT I LAGTABKADS | DIARAEEAKKRAESRLAG - - - SODDVOFKRAQLALKRAMNR DVYKHH -
.m.sgmsaa;mum SMRTYKVE | ¥TPDGPVYS-SEVEM | | AKAKSGE 1G | LYGH I PLYAPLG IGAVRLK-NOGKT -ELVAVSGG | |E¥RPEEVT I LAGAARL PEQ | DIERAEKAKERAENRLO - - - SNHDDVDFKRAELALKRAMT R DV Y KHRS -

is glycinifermentans CMKTLKVN I WTPDEPYYD . ADI EMVEVRAESGELG |LPGH I PTWAPLKIAAVRLK -KOGQOT - ELVAVSGG | VEVRPDHYT ILAOTABTSEE | DKERAL AAKRRAEERLOK - - -HSPD1D | VRAELALKRATNRLE | AK . - .

s gnniensis SMKTLKYNIYTPOGPYYE -ADI EMASYRAESGELG | LPGH I PTWAPLOIGAVRLK-KBAEL -KLVAVTGGFLEYRPDTVNILAQAABTAEN | DVERAEAAKKRAEERLNK - - - ASEE | DL YRAELALKRA | NRLOVVGK - -

Bacilis femicellasintions -MQ I NV SVYTPDGKYY D -GDVBMVSYRT | EBELG ILPRHIPLYAPLTYBAVRLK-KGTTY -ERVAVSGGFVEVRPDAVT ILAEAARL PSG I DVDRAQEAKKRAEQR |ET «- NKKDEIDFKRAELAL RRASNRLOVASSK
Baailus hisashii MKTVSVS | YTPDGPYVYE - SDVEMVSTKAASGELG |LPd HYPMWAPLAIBAVRL K-KDGHT -DLVAVSGGFLEVRFDKVT I LAGAABNANE |DIDRA | RAKORAEERLRK - -QKQASE I DYRRAELAL SRALNRINVAGNAR -
Baailus omeckise SMKT I KVSWYTPDGPYYE - SDVEM | STKAESGELG | LAGHVPIMYAPLO IGAVRLK-KANQT -DL 1 AVNGGFLE¥RPDOVT I LADSABOSGD | DLDRAKRAKDRAEDRL NE - -OKRENVDFKRAELALQRAMNR I NVSERN - - - -
SMKT IHVEVWTPDGPYYN - ADVEMVEARADSGELG | LPGHVPLYAPLK IGAVRLK-KGGST -ELVAVSGGFLEYRPDNVT I LAQAARKADO | DIVRAEEAKKRAESRLG - - -QKDHVDFKRAELALNRATNRIEVEQRKM - - - -
MPTIQVEWYTPOGKYY D - GDVDMYSYRT | EGELG ILPKHIPLWAPLTVGAVRLK -KGETV - EKVAVSGGFVEVRPDAYT I LAEAA VDRAREAKERAGQKR | DS - - ARADE | DF KRAEL AL KRATNRL NV AGK

SMKTYLYNVYTRPOGPYYD - ADVEMYSYKAHSGELG | LPGH | FMYAPLE IGAVRLK-0GSGT -ELVAVSGGF |EVRPDKVT ILAQTABKSES | DVTR* QAAKKRAEERLNG -
MKT I KVEWYTPOGPYYD - AEVEMVSAKAKSGELG IMAGHVPKYAPLDIAAVRLK-KEGGT -DY 1A | KGGFLEVRPDVVo I LAGD ABo AET | DLVRARSAKERAEKRLQE -
SMKTFPVS | ¥TPDGPVYE - KEVEMWSVKAESGENG | LPGH I PTWAPLK I SAVRLK-SGGDT -DYVAVSGGF | EVRPDKVTVLAPSABTASH I DEHRANEAKRRAEGRLOD -
SMKT IKVEVWTPDGPYYE - SDVEMVSTKAQSGELG | LPGH I PHVAPLO IGAVRLK-KGGKT -EYVAVSGGFLEYRPDOVT I LAQAARTSEQ | DVERAKRAKERAEERLRA -
SMKTVKYN Y TPOGPYYD - ADI EMUSYRAESGOLG | LPGH I PTWAPLKIGVVRLK-KOBQT - ELAAVSGGFLEYRPDOVT 1 LAGSABTAEG | DKERAL ANKKRAEDRLNK - - -RSDOTD | RRAEL ALQRAVNRL DVAGN -
SMKT IKYNVYTFDGPVHE - SDVEMY | AKAESGELG | LAGH | FMYAPLK IGAVOLK-KOKTS -EY 1AVNGG | LEVRPDOVTVLAQSABTAGK | DYDRAL RAKERAEKRLYE - -OKNEHVDF HRAELALKRAMNR S | WEKKY -
SMPTIQVSWYTPOGKVYD -GAVOMYYY¥RTVEGELG | LPNHIPLYAPL TVGAVRLN-KGTTV - EKVAVTGGFVEYRPDQVT I LAEAARBL PSD | DVDRAKEAEKRARQR | ES - -AKTDA | DFKRAELAL RRATNRLOVAGK -
“MKTVNVH I ¥TPDGPYVYE - ADVEMWSTKAKSGELG | LPGH IPTWAPLAIGAVRLK-KGAQT -ELVAVSGGFLEYRPDKYT I L ADSABKAED | DVARAEQAKKRAEERLNG - - SKODN I DF TRAELALKRAVNRIN | TONRF
“MNTMKYNVYTPDGPYYE - SDVEMVSTKADTGELG IMPGH | PRYAPLO IGAVRLK -KGGNT -EFVAVSGGFLEYRPDTVTVLAQT ARKSDN | DVERAMRAKERAEQRL RE - - KQOQENVDFRRAELALQRAINRIS | AQGKL -

5 paeUICa hils SMPTUNVNVYTPOGKYY D . GOVOMYSYRTVOGELG | LPKHIPLYAPL TVEAVRLK-KGSSY - EKVAVEGGF EVRPDQVT I LAEAARL PSD I DVDRAKOAKERAEQRLGE - - IRODA 1 DFKRAGQLSLORAMNRL DVSGQ - .

aci .\uaumf'muxOF‘Q SMST IRVNVYTPOGKYYD -GDVOMYYYRTVEBELG | LPKHIFLYAPL TVBAVRLK-KGNSE - EQVAVSGGFVEVRPDOVT ILAEAABL FSA | DVDRARAAKERAESRLNS - - - TADAVDOF KRAELALKRA | NRLOVTGK - .
Bacilus zaisu SMKTVKYSWYTPDGPYYE - ADVEMY Y TRAQSGELG | LPGH | PMVAPLO IGVVRMK-KATNT - ELVAVSGGFLEYRPDQVT I LADTABTAEQ | DARRAEEAKORAEQRLOA - - -KODDVOFRRAEL SLKRA I NRLNYTONKY - - - -
il -MKT 1QANVYTPDGSVFS -GDVEMVEVKTREGGLG | LPGHLPLYSPLAIGPVRLK-ONGN | -QPVAVNGGF |E¥RPDEVMILAESARL PSE | DLTRARAAKERAERRLAE - - AKKENLDFKRAELALKRAVNRLEVAEKN -
MK TMKVYTVYTPDGPVHE - SEAEMVSTRATSGELG | LPGH I PLYAPLE IGAVRLK-NGNKT -QWIAVSGGFLEYRPDRYT I LAGAABRAED |DIERAGAAKERAERRLRA - - - - - ENMONKRAELALKRAVNRIN | YKHE -

SMSTMKVSVWTPOGPYYE - TOVEM I SVKAL SEELG | LPGH | PMVAPLE I §AVRLK-KONET -HLUAVSGGFLEVRKGQVT I LAQSAR | PSE | DPERAKARKERAERRLKN - - GPKDNMDSKRAELALKRA I NRLNVTGMW -
SMKTLKVE | VTPDGPYYD - SNVEMVSTKAQSGELG | LPGH I PMYAPLQ IGAVRLK-NGNNT - ELVAVSGGFLEYRPEQVT I LAQSABKAES | DIERAKEAKSRAEGR QS - - -NOPEVDRYRAELAL RRAINRINVFEHRF - - - -
SMKT I KV SWYTPOGPYYE - SDVEMUSTKASTGELG | LPGH | PMWAPLO IGAVRLK-NGSKY -EF 1AVSGGFLEYRPOQVMILADSAR | SSE | DLERAL RAKERAEKRLHE - - RROETHOF KRAELALORA I NR1 SYAERK |
-METVOFDLYTRERTVI & - RPVEMYWAKTTVGE 1G | LPGHAFLYANLAIDILRIK-EAEET -HELAVHCGFLEWTPERVVVLAEAABFFEE | DVDRALAAKERAERRLAE - - KGSEE | DFKRAELALQRAMNRLKL ARK -
SMKT I KYSWYTPDGPYYE - SDVEMVSTKADSGELG | LPGH | PRWAPLO IGAVRLK -KEGNM -EF 1 AVSGGFLE¥RPDOVT I LADSABTASE | DVERAL RAKERAEQRMRD - -OKAEH I DFRRAELALQRA | NRL AVSERRML -
CMPTIQVSVWTPOGKYYD - GAVDMYYYRTLDGELG | LPNHIPLYAPL T IGAVRLN-KGTTV - EKVAVTGGFVEYRPDOVT I LAEAABL PSD | DVDRAKEAEMRAKOR I DS - - AKADE | DFRRAELALKRA | NR | NVAGR -
SMKTVLYNVYTPOGPYYD - ADVEMYSYKAQSGELG | LPGH | PMYAPLRIGAVRLK -AGSST - EFVAVTGGF | EVRPDK I T 1 LAQAABRAES | DVARAKEAKKRAEERLNH - - -KTDD I DFKRAELALQRA I NRLNYTHK - -
SMKTFKYS | YTPOGPAYE - SDVEMWSAKAQSGELG | LPGH | PHWAPLOVEBAVRLN-KGAGKPDLVAVSGGFLEVRPDOVT I LAGAABTAEN |DIARAKEAKSRAESRLSN - - - KODNVOFKRAELALKRAVNR I NVYEGRY
SMETFLLE |WTPERKVYA-EEVDM| IYKGTEGELG | LFNHIFLYTPLKVAFVTVK-KNRTD-EY I AVNGGFMEYRKDKVY I LAESABLFEQ | DIERAKQAKARAEERLAS - - -KKREFDAKRAELALQRAINRIEVFGRK
SMSKMTVEVYTPERVVYS -GRAEMY | ARGVVGOLG | LPNHMPLYSPLKTAPVR | KTEGEKE -VY¥MAVSGGFMEYRGDKYT I LAETABL PGD | DVERAGAAKGRAEKRLNE - - -KYPOLOFQRAERALQRA | ARLOVTK - -

ﬂ@v.bemJ'\raJnErnwcn/& SMSKMV I E [ WTPERVVYS -GEATMY | ARGV EGELG | LPNHTPLYTPLKIAPVR I KQEGDKE - TV 1 AVSGGFMEYRGOKVT I LAEAAROSTD | DAARAE L AKORAEKRLNE - - - KF POLDVQRAEYALQRAVVRL OV ARHK .
Brouib: u SMSKMTVEVYTPERVYVYS -GQAEMY | ARGVOGDLG | LPNHMPLWSPLKIAPVR IKTEGDKE -VLMAVSGGFMEYRGDKVT I LAETABL PGD | DVDRAKAAKARAE KRLAE - - - KYAEL DVQRAERALQRAMARL DV TK - - -
Fitlibas e SMKMLEVSVYTPOGPVFE -GTANMYSAKAKSGELGVIMPGHYFLYAPLT INAIRVH-EGSKT -HYVAVSGGF IE IRPEKVTVLAQAARL ASD | EVDRARAAKERAEQRLA - - - SNOSDOLDRKRAELALKRATNRLE | ASRK -
Gsa&a:lffu.\lPsm:g!ucmrdasus SMKT | KVEVYTPOGPYYE - ADVEMVSAKAKSGELG | LPGH I PLYAPLE | SAVRLK-KEGKT -EY I AVSGGFLEYRPDKVT I LAQAABRAED | DIDRAKAAKERAERRLQS - - -KEDD I DFKRAELALKRA I NRLNYVANME - - - - -
Kyrpichs fuscize SMSTTILDIWTPERTVYS - RPVEMY | LRGAEGOLG | LPGHWPLYTTLP IGLVR |K-EEGRW-SLVAL SGGFLEVRPDRVTVLAEAABL PEE | DVARAERARERAERRLAE - - KGRSDIDYWRAELALKRALNRL RAMEEAKVSLR
Lysimbacils BF -4 SMKTVTVYNIWTPDGPYYD-SDVSMY I VKT TSGENG | LAGH | PMYAPL AVGAVKL KKADNKE - FLVAVSGGFVEYRPDK 18 1LAPAARVATD I DVTRAKEAL ARAEQRMAK - - -KQADLDATRAELALQRAMNRIRVHEGN | - - - -
{yslmbaciis macroites SMKTVQUN W TPDBPYYD - SEVSMY I AKTTSGE IGVLAGH [ PMYAPLATSAVKLK-KENGSTDIVAVSGGF | E¥RPEKIS1LAPSARIAEN I DVORAKEAVKRAEGRLAS - - -KODD I DF KRADLALKRALNRINVHEGN | - - - -
Cosanvivaciias cani SMKTLTYSVYTRNGPYLE - DEYEMYYCRAESGE 1G IMPHH I F I VAPLS IAAVRLK-KAGSE -DKLAVNGG | MEVSSNKVS I LAQSABKFSD | DVERARKAKERAERRLQS - - - NODN | DKLRAELALQRA | NRLDYSSK - -
PaemiBaGilS 1BUTS MSTILLE | ¥TPORLVYS - ERVNSVTVRGVEGELG ILPGH I SFYWTPL@IAPVYVK- |GNQR-TPFAVAGGFVEVRKDK IV 1 LAESABKAEE | DLERAEAAKERAETRLHA -KGRUDEVDHRRAEMALQRAMNR | KV TRN - -
Paenibscilus macarans “MSTFLLE IWTPEHVVFS -OEVDSLTVWRGSEGELG IMRGH IPLYTPLOVAP I VAK-KGKET -RL 1 AVHGGF |E¥OSDKY VL AESABL PEE | DVERA | AARERAERRLAS -RSNODR I DHRRAELALORAVTRINVSSKAKK - - -
Fagmibacilus macquariansis SMNTFLLE | WTPDHSAYS - NEVNGWEWRG | EGELG |LPGHIPFITPLAVAPVRIK- IGNEY - TS 1AVSGGFVEWRKDKVY I LAESARLETD IDIERAIAAKERAERR | VAVK SHOAD I DFKRAELSLKKAMNR I DVHSKK - -

mmmmmnm-mm SMSTYLLE IMTPERLYVYT - EQVNS | SYRGSEGOLG | LAGHLPLYTPLKIAP IR 1K= GGOT -EVIAVNGGFL E¥RKDKYY 1 LAESABRSEE | DVERARAARERAELRLOS - - -KOEQ | DHHRAEVALORALNRLNATS | RTNKN -

nibacilus SMSTILLEIVTPDRLYYS - EQUNEYTYRGVEGELG |LPGHISFYTPLOIAPVYVK-VYGNEK -TRFAVOGGFVEYRKDK IV ILAESABRATE | DLERAEAAKERAETRLHA - KGRODEVDHRRAELALQRAMNR I KYRHN -

s isrenenss MKTVTVN | Y TPOGSVYD-SEVTMV | AKTTSGE IGVLAGH | PMWAPLT IGSVKL KKADGTT -DVAAVSGGF | EVRPEK IS ILAPSABVASS | DIARAKEALARAEGRLQK - - -K@DD I DF TRAELSLKRAMNR I NVHEGN | -
Vigibaciilss helodenitniicans. SMKTLTVSVYTPDGPYLE - DSFEMYSCKAESGELG ILPGHIPLYAPLTI SAVRLK-HENRY -EHLAVSGGFMEVRPEKYT I LAGSA|

Figure S7: Sequence alignment of the whole sequence of € subunits from different bacillic bacteria.



