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Figure S2:
Detailed multiple sequence alignment GGT family (47 GGT sequences) 
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HRYLAIFAISITLS.
HKRLTKKIL SYVSSYAL SFSHCAYSFSNYHARRYRP
HIRKRLPINTLV-L SLHVSALSPIGTYARTREP
HLLSYLKPLDCTVRONRIFGIL TLCVILFGITHTHARSYVP
HIKPTFLRRYAIAALL SGSCF SARRAPPA-PPYSYGYEEDVE
HIKPTFLRRYAIARALL SGSCFSARRAPPA-PPYSYGVEEDVE
TPYLURITHHKPTFLRRYAIARLL SGSCFSYYARPPAPPPYSYGYEEDVE
HHKPTFLRRYAIARLL SGSCFSYIARPPPPPPYSYGYEEDVE
HKPTFHRUVAIAALL AGGTF SAYANPPYAPPYSYGYEEDVE

HKRTH--NYCL TALL SV L VAGSYPFHAERKKPPKSYDEYK

HKKTH--NVCLARLL SVLL VAGSAPFHAERKKPPKGYDEYK

HKKTH-—NL CLTVLL SVHL ARGTAPFQAERKKPPKNYDEYT
H--RRLAFLVVAFCLAYGCFFSPYSKAEGYHSGGDGD
HINGKSLSRSGKSSYRR
MKKKLVVLGLLAVYLVLVIVGLCLHL PSASKEP

HKKRYLLL AL ARVALVLLIL GLCLHLPSNSK-P
HKNRFLVLGLVAVVLVFVIIGLCINLPYTSGKP
HKNRFLVLGLYAYYLVFVITGLCINLPTTSGKP
HSLVRTVTIVLFITAFLONLRLRKD
KORTNLTITLSLYLFLFLGTTGFYCFSDNTTL WL SRHATNSHSLSHENLG
VLPNKHTUKHSLCATVATTIVGLVY-RGNTSYGIL SGAEKYNDGIATNG
RR-RRPCAALALAYALLAL VGAAL FLL~L ASPGGYFYSYSGSGEGAIGSK
RRVRRPCARL GIAYALLALAGYLLLLL GSGAEPARDRSRRPRYSGARESR
NLLRGSANRDYDTTAE YL KKDDDDDGGOKDHHNTDTOPL PRRPSL TPDRQ
SLLRGSANRNADDF TAGL SQDKDDSGGONDHHNTDTOPL PRRPTL TPDGQ
PLFLADLVKDPELFVKHISGGND- HNTDTGDLNRSPTLTPDOK
CLYATTVRALQYQFDSTSNDTG-~---RODHNTDIOPLPROPSL TPDPK
LLLSRYYSTHPTIL GOSTLEDPRFFHRLGTOHNTETOPLKRQPTLOPDTS

MKSFRUGKKTTISFLIISLHGCIVASCSFNKIKGCTKOQIDS
HYYNNHTFHFDNKDNL OKROS
HNKKLLLFNTIAFLLFICYIARFFHTOSSTOLSPEKL
MKIKHTTLFILLLLTIVIFL TVGORGGEQETGOL SLPDEEY
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TKN-TKYGL-PLSSHPLASETG~QKYLED-
UDR-TGTGL-VL SSHEL ANKTG-KEVLDK-
LKD-SKTGL-VVSTHYLANEVG-KKYLDN-
VKD-NGTGL-VHSTHPLANKYG-KEVL K-
IKDREGSGL-AHTSSPYANALG-KAYLDS-
HPVRAKQGH-VASVDATATOVG~VDTL KE-
HPYRAKQGH-VASVDATATQVG~VDT KE-
HPVRAKQGH-VASVDAHATOVG~VDTL KO-
HPVRAKQGH-VASVDAHATOVG~VDTL RG:
HPVRATOGH-VASVDAHATVG~VDTL KO-
QVDVGKDGH-VATAHPLASETG-ADYL KK:
QVDVGKDGH-VATAHPLASETG-ADT KK-
QVDVGKDGH-VATAHPL ASETG-AEV KK:
KYAVGKDGH-VATAHPLASKIGAEVLKK-
ETAVGKTGH-VASAHPTATDAG-EQVL RA-
DNHYYTRAR-VAADAKCSKTGROAL RD-
HNHYYPRAR-VARDAL RCSELG-ROTL RD-
D-HVYSRAR-VATDAKRCSETG-ROTL Q-
D-HVYSRAR-VATDAKRCSETG-ROHL Q-
SKYLLSLAV-LATDDGRCSYIG-HRYL RE-
DATESENGY-VARDDGRCSEIG-ASFLRK-
DIVESDYGY-VATDDARCSATGYSHLRQ:
REVESGSGA-VARDDGRCSEVG-ARRL RA-
HEVESGARR-VARDDGRCSEVG-ARRL RA-
LLKYGLHGA-ISSDLEVCSNL TINEVLLKFPGSNARDARYTQAL CKGHYN
LLKVGLHGA-ISSDLETCSNL TINEVLLKFPESNARDARYTQALCKGHYN
LLKKGFHGA~ISSDLEL CNNL TVNSVL KKFPORNARDASYTLGLCTGHVN
LLKTGDHGA-ISSDLETCGNL TYAQVL QKFPESNARDARYTETLCIGHVN
FLKYGHNGA-TSSDLQTCSNL TITNVL KKFPGSNARDARY THALCTGHTN
HKVLKN-~GGSAVDRRIVYSYVL GYVE
KGAYGYSASHPLAVEEG-HKYL KN-~GGSAYDRRIVYSYVL GYVE
DLAYGYSASHPL AVDEG-HKTL QK-~GGNATDARTYISYHL 6YVE
LRKNNDHSYGYSSSNSLARNYG-HDVL KE~~GGNAVDRRIGISYAL NYVE
EQVKHKEGYGYSSSNPYAVEVG-HRYL EQ-~GGNAYDARVAYSFAL GVAE
PNALSQRSY~TASSSEL ASLAG-RDTL KR-~GGNTFDAALAYSAHL CYTY
NYYYAKNGH-VATSPLARGAG-LDTL KA-~GGNATOAATATATAL TVLE
HTYFAKNGI-VATSPLARGAG~LEVL KK-~GGNATOAATATARCL TVVE
RPAYARRGH-VATSPLARGAG-L S| QR-~GGNAYDARVATARAL TVVE
HYYLGRRGA-VATSPLARLAG-HE YL LK-~GGSAYDARTAKARCL TVVE
KSTIGTKQH-VYSPHYL ASOAG-NRTL DK-~GGNAFDARTAYSACL AVYY
HYHNYRAVASSHPL STFYG-NETL KD-~GGNAYDARTATSAAL VYV
HKYSTGKKVVASONOLATYVG~AKTL ET-~GGNAFDARYGYSAYL SV
HKVRYGKKVVATONYTASYVG~AKYL EN-~GGNAFDARTATSATL SV
HPSAVGKKVYTTONYIASYVG~AKVL EE-~GGNAFDARTATSATL SVVT
HPSAVGKKVVTTONYIASYVG-AKYL EE—~GGNAFDARTATSATL SWT
MISAYGKKYYATONYLASYVG~AKTL ES——GGNAFDASTATSAVLSVYL
eevesdreng o.vl.. GGNA.DARla....L.vv,

eeevensge
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PRAAGNTGGGGFAYTHL ANGENYAL ~DFREKAPL KATKNHFLDKQGNYYP~
PRAGNIGGGGF AYIHLANGENT TL ~DF REMAPLKASRNHYL DSKGEVIK~
PSAGNIGGGGFAVIHTADGKDT TL ~OF REVAPLARTROHYL DEKKNPIE-
PRAGNIGGGGF AL IHTEDGKDVAL ~OF RETAPAKATROHYL DKKGNYID-
PAAGNIGGGGF AL THL ANGEDTAL ~OF REVAPKARSROHFL DSRGEVIP~
POAGNL GGGGFHL TRSKNGNT TAT-OF REHAPAKATROHFLDDOGNPDS~
POAGNL GGGGF HL TRSKNGNT TAT-OF REHAPAKATROHFLDDOGNPDS~
POAGNL GGGGFHLLRTKDGNT TAT-OF REHAPANATROHFLDDOGNPDS~
POAGNL GGGGFHLLRTKEGNT TAT-DF REHAPANATROHFLDDOGNPDS~
POAGNL GGGGFHLLRTKDGAT TAT-OF REHAPAGATROHFLDDOGNADR-
PHHSGIGGGGFHHYYDGKTKDTTLIDSRERAPAGATPDHFL DENGKAIPF
PHHSGIGGGGFHYYDGKTKDTTIIDSRERAPAGATPOHFLDENGKAIPF
PHHSGIGGGGFHHYYDGKTKDT TLINSRERAPAGATPDHFLDENGKAIPF
PHHSGIGGGGFHHYYDGE TKETSIINSRERAPEGAKPDHFLDEDGKYIPF.
PHHTGIGGSGFFHYYHNESKT TKTFDGHSQAPKARYPEHFLDENKEVIPF
AHSHGIGGGLFL TIYNSTTRKAEVINAREVAPRL AFATHENSSE~-
AHSHGIGGGLFLTIYNSTTRKAELINAREVAPRL ASASHFNSSE~-
AHSHGIGGGLFF TIYNSTTGKVEVINAREVAPRLANT THENNSK~-
AHSHGIGGGLFF TIYNSTTRKAEVINAREHAPRLANTSHENNSK~-
P-ASGLGGGAF TYVK~IAGGKETAYDSRETAPLRATENHYGGNY~-
PHASGIGGGSFLTV=-50GSKAERFDHRE TAPL ARSKDHYKNDA~-
SASSGIGGGAFHYYRSSSSSATARFDHRETAPLARSONHYQNNP—
PHSSGYGGGAF IVYROARAR-AYAF DARE TAPAKASPNHYAADP-
PHSSGLGGGAF IVYRDARSGORYALDARE TAPARATPTHYAADP~-
FPNSGIGGGGYVVFSGKODEDHL SIDFREKAPHOSHKFHFENCS
FPNSGIGGG6YAVF SGKNDDDHLFIDFREKAPHGSNKF HFENCS
FPNSGIGGGGYAYF SGKNESDHLF YO REKAPINAHKDHFENC T~
FFNSGIGGGYAVFANPNEDEQLFLDFRERSPNGSHKEHFKSCP—
FFNSGIGG66YAVFSSKDENKYL TYDFREQAPSGSHKKHFDGCP—
LHASGIGGGGGHL TTSK-DKET-FIDYRETTPYFTGNO:
LYASGIGGGGGHL TTSK-DKKT-FIDYRETAPYFTGNO:
PYASGLGGGGGHL ILNE-PGESNF IDYREIAPSEINNT-
PFGSGIGGGGGHL TAKK-DOPATFIDYRETAPTSHSGK:
PYGSGLGGGGTHL YL PKPDVEPYYYDYRETAPRE-~GR-
NNLCGLGGDLFAL T-RDENGATHDL HGSGAASRAVSTDY YESHGL T-+
PTSNGIGSDAF AL YNTKGK~~L HGLNGSGRAPHSL THEAVKAKGYEQE:
PTSNGIGGDAF AL VHTNGK~~L YGLNASGYAPARLSLDVL KERGYT-

PTSNGIGGDLFAL YN-DGT-~LHGLNASGKSPHAL TPERL PGR:
PHHTGLGGDSFHL TFHQETKSYRYYNGSGRSGKHY TREVYKGKN--
PHLNGLGGD~FFSTLIOND-~IYSINGSGNAPELATIEFFHRNGYNK-
PYTSGLGGDGFLLANTPEG--L TAYNASGHTSKNLKTO-
PYTSGLGGDGFLL AKTPEG-~LIAYNGSGHAPKGLNYE-
PHTSGLGGDGFLL AKTPEG~~L IRYNASGHAPKELKYD-
PHTSGLGGDGFLL AKTPEG--L IRYNASGHAPKEL KYE-
PHTSGLGGDGF ILIKSSEG--IKAYNSSGHSPNLKAE:
PeeSEIBEEER o LuunneerssetolOuaPessoealessnsnaans
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KLSEDGYLARGYPGTYAGHERHLKKYGT--KKL SQL TDPATKL AENGYAT
DASTIGYLARGYPGTVKGHSAHLDRYGT--HKL KDL HAPAIKL AEKGYLT
GLSHTGYKSAGYPGTVAGHNEHL AKYGT—-HPL KDL TQPATDTANKGFAT
GHSYTGYKARGTPGTVKGHSEHL NEYGT—-HL SEL TAPATDTARNGFKL
NARVTGYLSYGYPGSYKGHSAHLKYGT--KTL SELLEPRYHL AEKGFHY
KKSLTSHLASGTPGTVAGFSLALDKYGT--HPLNKVVQPAFKL ARDGFTY
KKSLTSHLASGTPGTVAGF SLALDKYGT--HPLNKVVQPAFKL ARDGFTY
KKSLTSHLATGTPGTVAGF SLALEKYGT--LPLNKVIRPAHKL ADEGFYY
KKSLTSHLASGTPGTVAGF SLALEKYGT--HPLNKYVRPAIKL AEEGFYY
KKSLTSHLASGTPGTVAGF SLALEKYGT--HPLNKYYRPANKL AEEGFYY
SERVTKGTAVGYPGTLKGLEEALDKNGT--RSHKQL TTPSTKL AEKGFPT
SERVTKGTAVGYPGTLKGLEKALDKHGT--RSHKQLTSPSTKL ADKGFPT
SERVTKGTAVGYPGTLKSLEKALDYNGT--RSHRQL TAPSTKL ARKGFPT
‘SERSRHGNAYGYPGTL KGLERRHKKNGT--KKHEDL ISPSIKL AEEGFPT
RKRSTHATALGIPGIL KAHERARKEYGT--KPLAEL IEPAAKAREAGYET
050-KGGLSVAVPGETRGYEL AHQRHGR——L PHARLFQPSTQLARQGFPY
QSE-EGGLSVAVPGETRGYEL AHQRHGR——L PHARL FOPSTEL ASOGFPY.
DSE-EGGLSVAVPGETRGYELAHQRHGR——L PHARL FOPSTQLARHGFPY.
DSE-EGGLSVAVPGETRGYELAHQRHGR——L PHARL FQPSTQLARHGFPY.
DLKKKGAL SYGYPGEVAGLFTAMKQHGK——L PUKRSYTPREKL A-EGFKT
NAKSIGAL SHGYPGEL AGLHERKKRYGR~~L PHKPL FKPAIKL ARDGFIY
KGKTLGPLSHGYPGEL AGLHARKL KHGR——L PUKTL FQPATEL AGKGFYY.
TSKFKGALANGYPGEL AGLHARKSRY GK-~L PHRSL FAPAISL ARDGFLT
TTKFKGALANGYPGEL AGLHARKSRY GR~~L PHKSL FAPAIAL ARDGYTT
LCSKIGGLAYGYPGEL HGL YRLFKERGSGQVDHRDL TEPYAKL GSVGHOT
LCSKIGGLAYGYPGEL HGL YYL YKERGSGQVGHYDL TKPVAEL GSAGHAT
HCSKYGGLATAYPGEL HGL YHL FESRGSGNYTHYDL VEPVATL GYKGHEY
DCSKOGGLAVAVPGEL RGLYTL YKERGSGKVGHYHL TEPYAQLGYKGHET
ECSKLGGLSYAVPGEL QGLYEL YESRGSGEVTHFDLLKPYADL GYEGHHT
—KPHIGYPGF VAGHE Y THDNYGS——L PHGEL LQPATNYREKGFKY
—HPSTGYPGF VAGHE YTHENYGS——L PHSEL LQPATNYAKKGFQY.
~NTGIPGF VAGHEF AHKKYGS~-VENSEL LKPSIYYRENGFEY
VP GF VAGHEYTQQKYGT-—KSHSDL TQPAVEYAEKGFEY.
—KNSTGYPGLYKGHHEVHHDYGY~-KSL YDLLEPSIDIREGGFYY
IPERGPYARITYPGIAGSHOEIFRKFAT--HOIADIL EPAIRTASAGFPT
LPPYGY~IPYTVPGAPGAKAEL AKHYGN~~L PLARSLAPAIRYREEGYPY
HPKYGF-APYTVPGAPAANARL SKRF GR—-L SLAE TL APAIAYAENGYPY
HPKYGH-TPYTVPGAVRGHTDL HGRF GR——L DFAQVL APATRYAREGYPL
HPERGH-LPYTVPGRYSGHRALHERNGR L PFRAEVL APAIRYREEGFPY
TPLRGIDSATTYPGHYDSHDAVLKEYGR—-HSLADVLEPARDYAQNGFPY.
TPEQGPLSSFSTPGLYSSHETL YKN-AT--HKLEKL FSRATSFAHDGF TP
TPSPRHPSTYL VPGLVDHHDYTERKFHS—-LDLQTYLQPAVKL ATNGFYT
IPSPRHPSTVVVPGLVDLHNFLIERYTS—-HSTYEL LKPRISLATNGFYY
INSORGPL TVVVPGLVDLHEFIYENYAS-KSL HEL LIPRISL ATNGFHY
‘TDNDRSPLTVVVPGLVDLHEF IYENYAS~-KSLNELLNSAISL ATNGFHY
TN-ERDPNSVVVPGLVDLHRYLQENYTT——HDL YEPLKPATSLATNGFYT
cevereerns!PEV.E ceui B, ool Pai IR GFLY
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‘SORQAETLKERARERF ——--—L KYSSSKKYFFKKGHLD-YQEGDL FYOKDL.
NDRQEQTHLERKDHF —————KEFPSSSKYFLKKDGST-YKSGOLFYOKDL.
‘SDRQRETFTEEYDRH~~—--VPYESTRKYFFKADGKTTYKEGETL VOKDL.
‘SSROAETFYEEKDRH-———~QKFERTKKYF YKANGNP~YKEGEVLKQEDL.
TORQQE THQEVQSDF ————-AKFESSSKYFLKENGEY-YKDGDTLTQKDL.
NDALADDLKTYGSEY~————L PNHENSKATFHKEGEP-L KKGOTLVOANL.
NDALADDLKTYGSEY~————L PNHENSKATFHKEGEP-L KKGOTL VOANL.
NDALADDLKTYGSEY~————L PNYENSKATFHKDGEP-L KKGOKL VOKNL.
NDALADDLKNYGSEY~———~TPHHENSKATF HKEGEP-L KKGORL VOKNL.
NDALADDLKTYGSEY~———--TPNHENSKATFHKDGEP-L KKGOKL VOKDL.
DSVLAEATSDYQEKL SRTARKDVFLPNGEP—L KEGDTLIQKDL.
DSVLANATSDYQEKL SRTARKDVFLPNGEP-L KEGDTLTOKDL.
DSVLAEATSDYQDKL SRTARKDVFLPNGEP-L KEGOKLVOKDL.
DSVLADATKOHQDKL - SKTAAKDTFLPDGEP-L KEGDTLVQKDL.
NVLGDTLKTYAYRL~ GEHA-KQL YSPNGKP~TQEGOHTNKKDL.
GKGLARALENKRTYI---—-E~QQPYL CEVFCRORKY—L REGERLTLPL.
GKGLARAL ERSODAT-~————K-RHPAL CEVFCRNGNY—LREGDLYTHPRL.
GKGLATALDKKRDYI~—-——E-KTPAL CEVFCROGKY-LQEGETVTHPKL
GKGLARALDKKRDTT---—-E-KTPAL CEVFCRAGKY-LQEGETYTHPKL
SKYLYHQHNATRSDT-~———L ~ADKGL SDLFYSNGEL ~KRPGTICHNPKL
APYLGRATSTHSSKT L ~NDKGLRSTFSRNGQY~L KPGOTCYNREL.
TPTLGEYHAADANKI~-—-—L ~DOPGLRKL YAPNGTL ~L KAGDVCRNVEL.
VPYVANALLESSADY~——-—L ~ADPGLRAYF APHGKY~L GAGEICRNPAL.
VSYVANALKDEEVDY~—---L ~ADPGLRAVF APGGRL ~L REGELCRNPAL.
‘GERL GATLEL YEDVF~-—-—L TLKEDHSFVLNSTHDGYL KEGONTKRPAL.
‘GEAL GATLEL YESVF——-——L TLKEDSFVLNSTQNGYL KKGOHKRPHL
EETLAFALRF YEPTF~----L KL SSTHEF VL NENKTGYKRRGONISRPIF
TOVLGAALERAYEPAL ~———-—L KRARDUKF VL NSTGDGVKKTGONTRRPOL.
‘GDALGAALKYYEPSL ~---—L AMRDDNSFVINGTGNGYKKYNONINRPYL.
DDSL THRL DL AKPRI~- —YSDKL STFYPNGEP-TETGETLIQTOL.
NDSLHTRLDLEKPRI~- YKL STFYPNGEP-TETGETLIQTDL
DYILSSRLTGAYHRI~- —~YSEKLNTF YPDGDP~THKGOKLTOKKL
DSLLSSRLYYSRGRH-- —~DVDDL SAF YPKGER-TEEGETLSQPYL.
DTYLSQRTHGARHRT- —DQDARSHFFPDDER-IKGGETLRQEDL
TONYSDSTARSAPYT------GQYRGHSSTFHPNGSY-PYAGETLKQPDL
TPTLAKYUKARYDRFKTENTDDYYQPHFDTFAPKGRA-PRYGEVHRSOGH

‘SPYLGKYHANAYRYYKERL HGPEF GSHFETF APAGRA-PNIGEVHASPOH
‘SPYLARNHARAIRSY-HALNL PIFEDNFRTF APDGF T-PRPGALHRSEGH
GPETARSHRRAEGVF-L PLEGPEF GPFKEVFFPGGRA-PRAGEVHRSPLH
‘SADOCRHTE THL EL ~———-L ASTPY TA-—GIF TRCGKA-PYPGERFVOKEL.
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KTLNQTKTL GAKG~F YQG0-~YAEL TEKDHKKNGGTTTKEDL ASYNVKN
KTLEL TAKEGPDA~F YKGK~~IADL TARDHAKNKGTTTKEDL AQYQATH
KTLERTAKDI IELTEKDHKKNGGLTTKQDL KEYKPYN
KTLERTAK( IDLIVKDHEKNGGLITKADL ARYKTVH
RTLRTLOKEGESA~F YQGE-~TAKAHYSDTQKGGGTL TLADL RDYEVKN
IKSLEHTAENGPDE~F YKGT-~TAEQTAQEHQKNGGL T TKEDL ARYKAVE
IKSLEHTAENGPDE~F YKG T-~TAEQTAQEHQKNGGL T TKEDL ARYKAVE

TKSLEHTAENGPDA~F YKGA-~TADOTAQEHQKNGGL T TKEDL VAYKAVE
KSLELTAENGPDI \GQTAQEHQKNGGL TSKEDL ASYQAVE
IKSLEHTAENGPDI IDATAGEHQKNGGLHTKEDL ASYKAVE
KTFKLTRSKGTD! KTLSDTVQDFGGSHTEKDLENYDITT
KTFKLTRSKGIDF IKALSDTVQDFGGSHTKKDLENYDITT
KTFKLTLK( RTLSNTVODFGGSHTEEDL ENYDYTT
KTFKL TRKE GRATADYVQDFGGSHTPDDL SRYEVTT
KTFRTLQEK( IEATTSTIKEHGGFHEL SDLKEYQIKT
IDTYETLALE( IVTREDLNNYRAEL
KTYETLAVE( IVTREDLNNYRAEL
IDTLQTLAQE THTVEDLNNYRREL
IDTLQTLAQE THTVEDLNNYRAEY
ILTLKLTGEY( TTTLKOLOSYRVKT
IRSLGTVSEL( VHTHODLRSYRVRY

GSTLEVVAEQ( ILTHEDLHNYKLEY
IDALERVAEG VVOLGOLVGYKVEY

GOVLETLAED IVIVEDLKGYRVGY

‘SHHLHEL AKNGSVAPF YDPDHNTAKSHIDTVAKYNGIHNL QDYSSYDVHY

‘SNHLHEL AKNGSVAPF YDPDHKTAQSHVGTTERYNGIHNL TOTASYDVHY
INLLHEL AHNGSVAPF YDPNHKHAKSHVNTTQNNGGTTSL ODFESYNINS
IDTLHYL ARNGSDAPF YDPNHTAQSHVDTVORNGGTHOL EDL QDYFYTH

SDTLHELARNGSARAPF YDSNHNTAQSHVKSTTKHGGIL TLEDL EKYNVSK
RTLKKTQKEGAKG~F YEGG~ /ARAISKT-AKISLEDIKGYKVEY
RTLKKTQKEGAKG~F YEGE~ /ARATSKT-AKISLEDIEGYKVKY

SNTLKNTQEKGTSA-F YQGD~- AKEL NKH-TNTPLROTYKYQVEE
KTLTKTQREGASA-F YKGD~- /AQDLADA-TPTSKKDL SSYQVTE
ETLKRLQEYGLND~F YEGD~- REDTANNYSDVSKROLEEYEVYK
IESFRLHSEEGFRS~F YDGS~-L ADLITAGLEGTGSPL SORDLRYYRPLT
IDTLRSTAESNGES~F YRGE L ADGTHAFFDKHGGYL TKEDL ACYRPEN
IATLRSTAE TERES~F YRGE L AEKTVAFSKQYNGFL TLEDL AEYEPEN
RTLEL TAQTGGAR~F YEGE-—L AGQTDAHAGATGGLLRGSDL ARHRSEN
KTLREIRESYGES~L YRGA--L AEALLRFSERTGGLL TREDL ERHAPEN
IESLNHYAKKGRSA~F YEGD-~TAQRTYS YL QHNGSYHTLDDFKAHRGEN

GKTLKLLAEKGLES~F YHGD-~IARATEDDHIKKHGLIRFNLDSYSASY

GERLKYTS—RNPRE~F YEGK-—L HEETVL GLNKQGYEHEF SOFANFRGEE.

6QVLKTTA-KDPRE~F YEGK-~ITEETVSGL RKAGYNVDFSOFANFKGEE.
KVLKEIS-KDPRS~F YEGK~~IAEEL TKGLRERGYPYSYEDFSEFHGEL
IRYLKEIA-KDPRN~F YDGK-~IAEEL TNGL RERGYPHSYEDF SEFRGEL

GKILKEIS-KDPRE~F YEGK~-

SQE}
v.a FY.G, .a...

VEGLKTQGYPYETEDF SOFHGEE
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GYKTYSHSPPSSGGTHLTQTL NVHENADLSTLG
GYDIISHSPPSSGGAHLIELL NIMENANIENLG
GYDIVSHAPPSSGGTHIL QTL NVLENADIKSHG
GYDIVSHCPPSSGGTHTTATL NTHENANTKEHG
GYDLITHPPPSSGGAHILEIL NITENVOHAKLG
GYQVYSHPPPSSGGTHTVTL NTLENFDHKKYG
GYQVYSHPPPSSGGTHTVTL NILENFDHKKYG
GYQVFSHPPPSSGGTHTVTL NILENFDHKKYG
GYQVFSHPPPSSGGTHTVTL NTLENFDHKKYG
GYQVFSHPPPSSGGTHTVOTL NTLENFDHKKYG
GYQIATTPPPSSGGIFLLQHL KTLDHFNLSQYD
GYQTATTPPPSSGGYFLLQHL NTLODFNLSQYD
GYQTATTPPPSSGGAFLLQHL KTLODFNLSQYD
GYDTASHPPPSSGGYFHLQHL KL TDDFHLSQYD
GYRTASSNHPSAGGATYLTL KLLENFDYSQYD
GDVVL YHPSAPLSGPVLALIL NILKGYNFSRES
GDAQL YAPNAPL SGPVLALTL NTLKGYNFSRAS
GDATL YVPSAPLSGPYLILIL NILKGYNFSPKS
GSTLYVPSAPLSGPYLILIL NILKGYNFSPKS
GYRYLGHPPPSSGGARNHLVLNIFLNHGSSYFR
GYTIHGHPPPSSGTVGF THVINILEL Y-—-TAS
GYTIYGHPPPSSGTLALSLYL NILGSYGGSNAR
GFSFLGHPPPSSGTVGHALIL NYL GGYGSLEFL.
G TFLGHPPPSSGTVGLAL YL NYLGGYKSAEFL.
TKPLSHKTRKGANF TPDNDHTYL TSSGSSSGAALL ARL RTHONFONEGG
TKPLSHOTRKGANYIPDNDHTYL TSSGSSSGAALL ARL RTHONFPNOEGG
SLPLSHKIRKGFHNAPNNDL TIL TSSGSSSGAALL SAL SIONYPSYKGG
DNPLKLKTRSGFQYAPDNDL TVL TSSGSSSGAAL ISAL STLOKFGSQVGG
SKPLSLKIRSGFHHAPONDLNYL TSSGSSSGAALISAL GINDRLDSVEGG
GYDVYTAPPPFS~GYTLLOHL KL AEKKEVYKDY
GYDVYTAPPPFS~GYTLLQHL KLAEEKEVYKDY
GYTVYARPPPFS~GYTLLOHLKQTEL TNTYSSA
GTEVISAPPPFS~GITLIQHL KHAEKENLETHP.
GYDYYTAGPPTA-GITLTQHL QHAERYKLDRTD
EFRIYET-SPNSQGTTYIENTRGHESHGYDSRT
GYRVHET-PPNGOGL VAL EAL NTVKGFEFYHK~
GYDVHET-PPNGOGL VAL HAL NTHNGFDVPNY~
GHRVYET-PPNGOGIARL VAL NVLGAERL PELR
GLTVHEL ~PPNGOGYAVLLAL NLLEGFDLRP=—
GYSYYQR-PPNSOGFTGLL T NTLENYDFTQTE
NYSVYTN-PPYSOGATAL YHLKRLNKYDLYTHP.
F TLYEL~PPNSQGTTTLETL KL SEHVETHKHK
DYTLYEL-PPNTQGISTL QAL KLAELSNYNKFP.
DFHLYEL-PPNTQGLTTLELL KHTEVTETNKLP.
OF TLYEL-PPNTQGITTLELL KHVETTELNKLP
DYDVYEF-PPNTQGL TTLOTLKHVEL SRINKLP
eePeeeide PO N T T R





[image: image9.png]HelicobacterPylori
CanpylobacterJe.juni.
EubacteriaceacBacter
PeptoniphilusTndolic
HelicobacterBilis
EscherichiaColi
ShigellaFlexneri.
CitrobacterKaseri
CitrobacterRodentiun
SalnonellaEnterica
BacillusSubtilis
BacillusHo javensis
Bacillusfitrophaeus
BacillusLicheniforni
BacillusHegateriun
Hunan

Pig

House

Rat.
ArabidopsisThaliana
RaphanusSatiivus
GlycineHax
BrachypodiunDistachy
HordeunVulgare
SaccharonycesCerevis
SaccharonycesKudriav
VanderualtozynaPolys
ZygosaccharonycesRou
TorulasporaDelbrueck
Bacillusfinthracis
BacillusCerous
BacillusThuringiensi
BacillusHegateriun?
BacillusPseudof irnus
Thernoplasnaficidophi
BacillusHalodurans
GeobacillusThernoden
DeinococcusRadiodura
ThernusThernophilus
BacillusSubtilis?
PicrophilusTorridus
SulfolobusAcidocalda
SulfolobusTokodaii
SulfolobusSolfataric
SulfolobusIslandicus
AeidianusNospitalis
Consensus

VESPEQKGLTYHRTVE
VETPEQKGLTYHRTVE
VATPEQKALTYHRTV:
VATPEQKAL TYHRTY:

TSADYIHLLG:
HERKIEDI-FI

KEYYETHNRTKKARYSORL KQTGOF

DDEKRINEHVKTYGIVYSORNNYIADPR!
NDVRRYNDHYRL SALAYADRNNYIADPR!
NDVRRINDHYRL SALAYADRNKYIADPK}
NDIKRYNNHVKISIL AYDORORYIADPK!

IFRFRYAKRTL ~L GOPKFVDVTEVVRNHTSEFF
FRF - VNVTEVVRNHSSEF!
FRF - VDVSQVIRNHSSEF)
FRF - YDVSQVIRNHSSEF)

TOVTKYYSDHL SPKi
VNVTNSTNGHL SKPNI
VNIDOTISKHL 5P
VNVAGNYSEHL SPE}
G YNVAGKYSEHHSPE}
DFEGERL PKHIEEVLOPEN
DYPGETLPDHIKEVL DPGH
DYNGPDLPPRIKEVLDOSHT
THKHHASARSR~L GDYGTNSTPROVADVL SSNHT
MKHHASARSR-L GOYEGEELPSHIEEVLHKENT
TSRIAYQORKKNL GDF K
TTRVAYQORKKNTGO! DK)
TTKASYQORVTIGO! NO)

HAKQAYNDRL SNTSDF
THEERY-DKRRKITOF
IMKLAFVOGHKYVTE}
IHKLAFADGKAYIADRRYHNYR-
IHKRGFHORHSYVADPRHYPYD-
IHRLALADTYRFVADPRHHELA-
ILKKSFLORNAYL TOPAF ADIP-




[image: image10.png]HelicobacterPylori
CanpylobacterJe.juni.
Eubact eriaceacBacter
Peptoniphi lusTndolic
HelicobacterBilis
EscherichiaColi
ShigellaFlexneri.
CitrobacterKaseri
CitrobacterRodent iun
SalnonellaEnterica
BacillusSubtilis
BacillusHo javensis
Bacillusfitrophaeus
BacillusL icheniforni
BacillusHegateriun
Hunan

Pig

House

Rat.
ArabidopsisThaliana
RaphanusSatiivus
GlycineHax
Brachypodiunlistachy
HordeunVulgare
SaccharonycesCerevis
SaccharonycesKudriay
YanderualtozynaPolys
2ygosaccharonycesRou
Torulasporallelbrueck
Bacillusfinthracis
BacillusCerous
BacillusThuringiensi
BacillusHegateriun?
BacillusPseudof irnus
Thernoplasnaficidophi
BacillusHalodurans
GeobacillusThernoden
leinococcusRadiodura
ThernusThernophilus
BacillusSubtilis?
PicrophilusTorridus
Sulfolobusficidocalda
SulfolobusTokodaii
SulfolobusSolfataric
SulfolobusTslandicus
AeidianusNospitalis
Consensus

IYDNIVARGKKAYPSETIKPGKLLP~-
TYEKTVANKDKATPSSQVKPGLEL -

DINKAKPSSEIRPGKL AP~
DIKKAKPSSEIRPGKL AP~
DINKAKPSSEIRPGKL AP~
DLNKAKPSSQTKPGKLEP--
DINKAKPSSOTKPGKLAP--
KERQQLTNLDOVNKKPKAGDPHKYQEGS-ANYKQVEQPKDKVEGQTTHFT
KERQQLTSLDEVNKKPKAGDPHKYEEGT-ANYKQVEQPSDKYDGATTHT
KERQKLTSLDKVNKKPRAGDPHYYEEGS-ANYKOVEQPKDKTEGE TTHFT
KERQKLTSLDSHNRDVKEGDPHKYEEGE-PNYETVPQPEDKTIGE TTHFT
KRROKLVNKHKNEKVDF GNPHDYEKGOKYNVVROPYEPEREL SETTHF T
SODTTHPISYYKPEFYTP~-
SDTTTHPDSYYEPEFYTP--
TOETTHPRRY YEPEF YLQ~-
TOETTHPTRYYEPEFYLP~-
NDOKTFDPKYYGGHHNQT--
LDNTTFPPEYYLSRUSQL~
LDNTTFPPEYYHNRMSQL—
ADNTTFPSSYYLPKHSQL -
ADNTTFPPTYYLAKNSQL~
LKAVKSTKRNSQDGNFKTLENKTL YDPRYDIN--
LKAVKTIRSNSQDGKFKTLENKTL YDPAYDTN--
‘SHATNNIRINSTOHGYKTLENNTL YNPRYEHN--
EMAVNSIE-~—~DCNLKTFPNHTYYKPRYEIN--
DNARGSTKQSCLONDLKTHRNHTDYKPAYETN--
-THKNENGDAL SE-
-TTKNENGERLSE-
RLIKKENIVPLE-
NLVNHPTRSSGEG~-

—HDSANGKKDGLPKROHN-~-
—RRKETGEQAL TPEPGTP--
~RRAQTGTERL TPEPGTP--
—HRALL GEQRHDPATHAP-
~RRRLIGERALPRYLPGL~-
L AEEGYL A~EPRESRP~-

I- QKHTTEGIPYNL~Y:

tevteeeresessserrecsrsesssnsereseresersnsssnslbhfs





[image: image11.png]HelicobacterPylori
CanpylobacterJe.juni.
EubacteriaceacBacter
PeptoniphilusTndolic
HelicobacterBilis
EscherichiaColi
ShigellaFlexneri.
CitrobacterKaseri
CitrobacterRodentiun
SalnonellaEnterica
BacillusSubtilis
BacillusHo javensis
Bacillusfitrophaeus
BacillusLicheniforni
BacillusHegateriun
Hunan

Pig

House

Rat.
ArabidopsisThaliana
RaphanusSatiivus
GlycineHax
BrachypodiunDistachy
HordeunVulgare
SaccharonycesCerevis
SaccharonycesKudriav
VanderualtozynaPolys
ZygosaccharonycesRou
TorulasporaDelbrueck
Bacillusfinthracis
BacillusCerous
BacillusThuringiensi
BacillusHegateriun?
BacillusPseudof irnus
Thernoplasnaficidophi
BacillusHalodurans
GeobacillusThernoden
DeinococcusRadiodura
ThernusThernophilus
BacillusSubtilis?
PicrophilusTorridus
SulfolobusAcidocalda
SulfolobusTokodaii
SulfolobusSolfataric
SulfolobusIslandicus
AeidianusNospitalis
Consensus

501 510 520 530 540 550
I- l
VADRUGNAYSYTYTINASYGSARSIDGAGFLLNNEMDDF SIK-PGNPNLY
VLDSKGNAYSITYTINASYGSGARVEGAGFLL NDEHDDF SIK-PGYPNLY
VADFKGNAYSYTYTINYTFGSGATVDGAGFIL NDEHDDF SIK-PGYPNAY
VHOSKGNRYSYTY TINNTF GSGASYDGAGFLL NDEMDDF SAK-PGYPNYF
VYDKHGNAYSYTY TLNRRYGSGARYSGYGFLLNDQHENF STK-VGYPNRH
VVDKDGNAVAYVTYTLNTTFGTGIVAGESGILL KNQHDDF SAK-PGYPNYY
VVDKDGNAVAYTY TLNTTFGTGIVAGESGILL KNQHDDF SAK-PGYPNYY
VYOKDGNAVATY TLNTTFGTGIVAGNTGILL HHEHDDF SAK-PGYPNYY
VYOKDGNAVAYTY TLNTTFGTGIVAGNTGILL HHEMDDF SAK-PGYPNYY
VYDKDGNAVAYTY TLNTTFGTGIVAGNTGILL KNQHODF SAK-PGYPNYY
VADRUGYYSYTTTIEQLFGTGIMVPDYGVIL KNEL TDFDAT-PG-
VADRGNYYSYTTTIEQLFGTGIHVPDYGVIL KNEL TDFDAY-PG-
VADRKGNYYSYTTTIEQLFGSGIHYPGYGVVL KNEL TDFDAY-PG-
VTDOHGNYYSYTTTIEQLFGTGILYPGYGLFL KNEL TDFDAT-PG-
VYDRMGNIVACTSTVEHPF GTGINVKDHGFLLNNEL TDFDAI-PG-
VYREDGSAYSATSTINL YFGSKYRSPYSGILFHNENDDF SSP--SITNEF
VYSDDGSAVSATSTINL YFGSKVRSRISGILFNDEHDDF SSP--NTTNF
AVSEDGSAVARTSTINL YFGSKVLSRYSGILFNDEHDDF SSP--NFINOF
VYSEDGSAVARTSTINL YFGSKVLSRYSGILFNDEHDDF SSP--NFTNOF
TIORERNAVSHTSTINGYF GALHL SPSTGIVL HNEHDDF SIPHKSNGNLD
TVDGNRNTVSHTTTYNYPFGAGYL SPSTGIL L HHEMDDF SYP~ESITTPD
IVDADRNAYSL TTTYNYHF GAGFRSTSTGIL VHHEHDDF STP-TOIS-PD
VYDGDRNAVAHTTTYNYYF GAKYLSPSTGIVL HHEHDDF SYP-SNHPTPD
VYDGDRNAVAHTTTYNSYF GAHYL SPSTGYVLHHEHDDF SYP-SSSPTPD
TVDSHGNAVSL TTTINLLFGSLYHDPKTGYIFRHEHDDF AQF ——NKSNSF.
TVDSHGNAYSL TTTYNLLFGSLVHDPKTGYTFRNEHDDF AQF ——NKSNSF.
TVDHHNNAYSL TTTINLLFGSLYYDKNTGYIFRHEHDDF SQN—-HRSNSF
TVDSHNNAVSL TTTINLLFGSLVHDPTTGIVFNENDDF SQY--DRSNSF
TVDSFGNAVSLTTTVNLLFGSLVHOPATGYIFRNEHDDF SQV——ERSNSF
TIORDGTYVSSTTL SHEFGTGKYTA—~GFFL HNQLONFGSE~~G
TIORSGTIVSATNTLSNFFGTGKYTE-~GFFL NNQLONFGSD--G
VHOKYGTVVSYTNTL SNFFGTGAYHE—~GFFL NNLANF~SN-~5
VIDSEGTYVSTTNTLSNFFGTGEQVD-~GFFL NNNADTF 6SK~-E
VHDQDGHYYSATNTL SNFFGSGNHVE~GFFL HNOLANF SSNDKS:
TSDSEGRSVSTIQSNYHGFGSGIVPKGTGF YL ONRGSYFTLO~-
TADGDGHHYSFIQSNYHGF GSGYVYPGTGIAHONRGHNF SLD~-
ARDGEGNHYSFTQSNYHGF GSGLYVPGTGIAL HNRGHNF VFD~-
ARDDEGGHYSHTQSNYHGF GSGYVYPGTGIAL HNRGHNFHTD--
AADGEY-HYSLTQSNYQGF GSGYL YPGTGIAL ONRGLGF SLE~-
VIDADGNAYSFIOSLYFEFGSAVTAGDTGILL ONRGSFFSLD~-
VFDGD-AGTSATQSNYHGF GSGHSTHGYGTNHNNRGSYF TLD~-
VRADGE-NEVGFTOSLFFHFGSGTTVKQ~~FPFNNRGFGF TEG~
VSDGE-NETGFTQSLFFAFGSGIVVKD-~TPFNNRGFGF TG~
VADGE-NETGFTSLF YPFGSGIVVND-~TPFNNRGAGF SEG~
VSDGE-HE TGFTQSLF YPFGSGIVYND—~TPFHRGAGF SEG~
VSDGE-HEVGF TQSLFYPFGSGITVDD-~TVFNHRGYGFKDG~
VuDeegn 1S bt e FOSE e e eeagi b e uFSus ceeenns
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GLYGGDANATERNKRPL SSHSPTTVL~KNNKVFHYVGSPGGSRITTTVL
GLYGGERNATEPKKRPL SSHSPTITL-KDGKVFHYVGSPGGSRITTTVLD
GLIGGDANATERRKRPL SSHSPTITL~KDGKVFHYVGSPGGARTITTVAQ
GAYGGDANATESGKRPL SSHSPTITL-KDGKVYHYVGSPGGTRITTTVLG
GHIEGTNNATAPNKRPL S THSPTHTL~KDGKL YVVLGSPGSGKTISYVAQ
GLYGGDANAVGPNKRPL SSHSPTTVY-KDGKTHLYTGSPGGSRITTTVLD
GLYGGDANAVGPNKRPL SSHSPTTVY-KDGKTHLVTGSPGGSRITTTVLD
GLYGGDANAVGPKKRPL SSHSPTTVY-KDGKTHLVTGSPGGSRITTTVLG
GLYGGDANAVGPKKRPL SSHSPTTVY-KDGKTHLVTGSPGGSRITTTVLG
GLVGGDANAVGPKKRPL SSHSPTTVY-KDGKTHLYTGSPGGSRITTTVLG
GANEVOPNKRPL SSHTPTILF-KDDKPYL TVGSPGGATIISSYLD
GANEVOPNKRPL SSHTPTILF-KDDKPYL TVGSPGGATIISSYLQ
GANEVOPNKRPL SSHTPTILF-KDDKPYL TVGSPGGATIISSYLD
GANEVOPNKRPL SSHTPTTVF-KDEKPYL TVGSPGGTTIIASYFQ
GLHOADAGKRPYSCKSPTTVF-KDNEPVL TLGSPGGPTIVGSYF
GYPPSPRANFIQPGKQPL SSHCPTTHVGADGQVRHVVGARGGTATTTATAL
GVRPSPRANFITPGKQPL SSHCPYTTVGEDGQVRHVVGASGGTATTTSTAL
RVAPSPANFIKPGKQPL SSHCPSTTLDKDGQVRHVVGASGGTATTTSVAL
GVAPSPANF IKPGKQPL SSHCPSTTVDKDGKVRHVVGASGGTATTTSVAL
VPPPRPANFIRPGKRPL SSHSPTIVL ~KDGKYKARVGASGGANLIAGTTE
HLPPRPTHFTEPNKRPL SSHTPLYIT-KEGEL VAVL GGSGGTNITAAVIQ
KLPPAPRANFTEPNKRPL SSHTPLTVT-KDDOLVGVL GGSGGHNTTARYYD
HLPPAPRAKFTAPGKRPL SSHTPATTL~KDGQLAGYVGASGGTNITATYTY
KLPPAPRANF TAPGKRPL SSHTPTIIL-KDGQLAGYVGASGGTNITTAVHD
ELAPSTYNFPEPGKRPL SSTAPTIVL SELGIPDLVVGASGGSRITTSVLD
ELAPSTYNFPEPGKRPL SSTAPTIVL SELGIPDLYVGASGGSRITTSYLG
SLARSKYNFPEPGKRPL SSTSPSTTLNETGFPDLIVGASGGSRITTSTLG
GLAPSRYNFPTPGKRPL SSTAPTTTLNEL GLPDLIVGASGGSRITTSILQ
GLAPSTYNYPEPGKRPLSSAVPTITLNEL GIPDLTVGASGGSTITTSVLQ
~FNSYEPGKRSRTFHAPTVL——KKDGETTGIGSPGGNRIPTL TP
—~INSYEPGKFSRTFHAPTYL -—KNGEETIGIGSPGGNRIPTL TP
POREPGKRSRTFHAPTILE-KKGTETHGIGSPGGNRIPATLTL
—PHNREPGKRARTF TAPTTTR-EKGEMAHGIGSPGGTRIPATLTQ
—PHAYEPQKSPRSFITPTIVRSEDGDDYHGIGTPGGRRIPATLTQ
—RDHPHAL HPGKRTFHTLARCHVEKEHDL YASL GSHGGDTQPQVOHD
~PNHDHAL KPGKRTYHTTTPGFL TK-NDQPTGPFGYHGGFHOPOGHHQ
—ENHPNGLAPRKKPYHTTTPGFL TK-GGKPTGPFGYHGGFHOPOGHHQ
—PRHPNALAPGKRPYHTTTPGFL GRADGTPYGPFGYHGGFHOPOGALD
—EGHPHRYVGP GKRPFHTTTPGFLAR~EGKPL GPFGYHGGFHOPOGHYD
—HNHVNTL EPRKRSFHTLHPATACK-DGKPKYL YGTQGGEGQPATATA
—KHHKNAL KPGKKTFHTL HSTTLNGDKL TLLGSHGGDTQPOYNY
—HKPEPRKRPLHTL STL YAE--KDDESL FIGCAGGDL RPATHAE
—RHKPEPRKRPLHTL STL HAE--KEDENL TTGCAGGDLRPATHS
NHKPEPRKRPLHTL STL HAE--KDDERTF IGCAGGDL RPOTHAE
—HHKPEPRKRPL HTL STL HAE-—KEDERVFYGCAGGDLRPATHAE.
~VHKPEGRKRPL HTL STLL AN-—KDNEDL TTGCAGGDLRPATHSE.
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PRDVKDNL TKHGYQTYT)
TKDVONNLEKHGYKTTKE:
VKDVENKL KDHGYNTQVE:
VKDVKVKLENHGYKVTKK:
NKDTQETLKRHGYKVVET-
SPDTLKLLERKGOKVALK:
SPDTLKLLEAKGOKVALK:
SPDTLKLLEQRGOKVALK:
SPDTLKLLEQRGOKVALK:
SPDTLKLLEQKGOKVAL:
PKDVLSKLNGHGHKFGTS:
PEDALSKLKDHGHKFGTS:
PEDVINKLNGHGHKFGKS-
PEDVRRKLNDFGHKFGSN-
DHNAKGEL ERHGPNF GDE-
DOAYTAALETRHHHTOTA-
DOAVARAL KTRHHYIQDA-
DOVVTAGLKIRHHHTEVT-
DOVYTAGLKTRHHHTEVT-
PKATRYVLEKKGHYLSP~-

—PY-HGDVNATQVLPKTKGS~

—PY-HGDVNATHYOPKTGKI~-
~AP-HGDVNATYIDOKNK--
—~PY-HGDVNALTKDPKTG~-
—~DT-HGDVNATLIDPKTG~-
—~ER-HGSTOSTHYGPDGE-
—~ER-HGSTOSTHVGPDGE-
—~ER-HGSTOSTHVGPDGS~
—ER-HGSTOSTHVGPDGE-
ER-HGSTOSTHYGPDGE~
~PYDIGNYOSTSIDHENG~-
~PYDTGNYOSTFIDRENG~
~PYKTGNYOSTFIDHENG~
~PYDTGNYOSTFIDRENK-
~PFPTGNVOGIQTOKENG~-
~STFIAVVOATVRTA--
~STFIGYVOATVRTP--
—~PTFIAVVOAVVRAS-
—PDFIAVVOAVVRTS-:
~TAGGTIAQFTVQESGEN--
‘SKDSKHFLEEKGHEL EEM-~SSGGATYOL TVOSFKEEEEMVIDFGRRLGK
SKESRLFLEERGHQLRG——-SEALAYTOL TVTLKTP--
‘SGEARAFLRHRGHQLES——~TASGAYCOL TVQEL PES~
STERHEFL RARGHYLES~—~TL PGAVCOL TVODLL AP~
GKAVLSTLKEHGYTHKEV~~FP-KSVVNAIRNYRGE-
GKSTLSTLKQHGY THKEY~—FP-KSVVNATRNVRGE:
GRETYKQLENHGHDYVEE —~IP—KSVVNATRFVEGE-
GSQSTRSLQEHGYNTLEQ--SP-KSCYNATRNYRAR:
GKTAINTFHEMGHNTLER~--NP~RSVVNAIRYSDGD-
‘SSEVKNEL SRKGLNVKKKYSPAFFGGYOAL TKDERDN~-
‘SPELKNEL SRKGLNAKOKYSPTFFGGYALTKDERDN--
PFNVQENLEEDGYNYTYKDSPTF YGGYOAL TRDEKKN--
~PDLNTKNIPSAFRTE TKESDVF YGGIQAL TINFODK~
PDSTYSDLRNKGYLVKVNNSDHF YGGYOYL SKFGEDR~
LYRNYSKQT-SGRKYVLRDVSQEFGTAQTTTL IRGD:
PYDIAQAL VRRGHKTQVVL DEGAF GRGOTIHRDP TG~
PRHTAEAL ARKGHDTCYAL DGGPFGRGOTTHROPDTG~
‘GDOLARAL VARGHDVRYOLDPGSFGRGUHTRROPDTG~
POATALFLKDLGHRVRYERE YGLFGRGOVVFRLGER:
PEETIEKL RDSGHLVEVYGDYDPLHGHARAIKYDEEG~-
‘SHHGHAQGTL TEDDVHAGF-DPRGDGLLKYHL
PEVGYVOALKRKSDRYYAVADLRSEGYSLSVQ
PEVGYVOALKSNKKYNTAVADPRSEGTAL VAN
PEVGIVOALKYKKGRYTGVADIRSEGIVLPT
PEVGIVOALKYKKGRYIGVADIRSEGVVLPVK
SEVGIVOAHKRKGNEF TAVADPRSEGVALPVH
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~LYGASOPRSVDDL TAGY

RLFGARDSSREGKATGLDS
~GGHARASOSRKGGEPAGY
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~GGHARASOSRKGGEPAGY
—~GGHARASOSRKGGEPAGY
SGGRSEL VAVSOPRKGGFPSGY
DNTIKKTKTFKGLLTRYSOPRKDGKPRRY
KSLTKHGTL TRYSOPRKGGCPARY
KYYRGHL TRYSOPRKGGSPAGL
‘GGODGGGNYFHGHL TRYSOPRKGGSPAGY
HHAVSDYHRKRGISSYY
—HHAVSDYHRKRGYSSYY
~HHAYSDFHRKRGISIAY
—HHAVSDYHRKRGISAYY
—HHAVSDYURKRGYSSYY
VITGAGDGRRNGTHKSNK
VIAGAGDERRNGTHKSNK
KHNGAGDGRRNGSHKSN
QHEGAGOPRRNGVHKTGD
EVTGARDKRRSGYHKARSTE
VYVGARDPRGOGIAIPYS
VLAGGTEPRTDGQVAR
VLARGTEPRTOGAYARN
VLEGGTESRTOGHIALN
L VGASOPRAEGLALAN
FLOGGVOPRGDGAAYGY

cerrenigedirga,

736
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TFKGYADSSRNGARTGYNLKHKR
TFHGYADSSRNGTAYGYNIKTSAK




Detailed list of GGT gene ids (shown in closed brackets) along with organism names used in comparative analysis:

1. Helicobacter pylori (11321265)

2. Campylobacter jejuni (498489045)
3. Eubacteriaceae bacterium (497216078, Peptostreptococcaceae bacterium) 
4. Peptoniphilus indolicus (490957348)
5. Helicobacter bilis (229373893)
6. Escherichia coli (146133) 
7. Shigella flexneri (446517734) 
8. Citrobacter koseri (157086234)
9. Citrobacter rodentium (502672509)
10. Salmonella enterica (446727777) 

11. Bacillus anthracis (436034)

12. Bacillus pseudofirmus (502725675) 
13. Bacillus megaterium (502820735) 
14. Bacillus thuringiensis (489384092)
15. Bacillus cereus (487922716)
16. Bacillus subtilis (407959255)

17. Bacillus licheniformis (499511173)
18. Bacillus mojavensis (498020308) 
19. Bacillus atrophaeus (489420259) 
20. Bacillus megaterium (504273729) 
21. Thermoplasma acidophilum (10640309)

22. Picrophilus torridus (48430905) 

23. Bacillus licheniformis (489278186)
24. Saccharomyces cerevisiae (596034)

25. Saccharomyces kudriavzevii (401840184) 

26. Zygosaccharomyces rouxii (254582188)

27. Vanderwaltozyma polyspora (156840692) 

28. Torulaspora delbrueckii (367016909)

29. Human (73915092)

30. Mouse (2494732)

31. Arabidopsis thaliana (928934)

32. Raphanus sativus (47971189)

33. Brachypodium distachyon (357127344)

34. Glycine max (356520836)

35. Hordeum vulgare (326489959) 

36. Sulfolobus acidocaldarius (499596606) 

37. Sulfolobus tokodaii (15922686)

38. Sulfolobus solfataricus (497678555)
39. Sulfolobus islandicus (504327036)
40. Acidianus hospitalis (503541804)
41. Bacillus halodurans (10173482) 
42. Geobacillus thermodenitrificans (500218239) 
43. Deinococcus radiodurans (81551202)

44. Thermus thermophilus (499486211) 
45. Rat (145280505)

46. Pig (47522880)

47. Bacillus subtilis (503881428) 
MOTIF M1
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N-terminal nucleophile, red T
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TXN/TXN/SXY/SXF





Conserved GXXGG motif





MOTIF M3





LSSMSP/LSSXXX








