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Table S1. Accession numbers of CGTases, Novamyl and ATase used in the sequence alignment (Fig. 3 & S1) and the phylogenetic tree (Fig. 2).      
	CGTase
	Accession number

	Bacillus circulans 251
	P43379

	Alkalophilic Bacillus sp. strain 1011 
	P05618

	Bacillus sp. 17-1   
	P30921

	Bacillus licheniformis  
	P14014

	Bacillus circulans 8 
	P30920

	Thermoanaerobacterium thermosulfurigenes EM1
	P26827

	Bacillus macerans 
	P31835

	Bacillus/Geobacillus stearothermophilus N02 
	P31797

	Bacillus ohbensis 
	P27036

	Brevibacillus brevis CD 162 
	O30565

	Bacillus sp. TS1-1 
	Q5U9W0

	Anaerobranca gottschalkii 
	Q5ZEQ7

	Haloferax mediterranei 
	Q53I75

	Bacillus agaradhaerens LS-C3 
	Q7X3T0

	Bacillus clarkii  
	Q8L3E0

	Bacillus sp. G-825-6 
	Q25CB6

	Streptococcus pyogenes MGAS5005 
	Q99ZB3

	Bacillus stearothermophilus Maltogenic amylase
	P19531

	Actinoplanes sp. SE50/110 Acarviosyl transferase
	Q27GR5

	Thermofilum pendens Hrk 5 
	ZP_01394580.1

	Thermococcus sp. B1001 
	Q9UWN2

	Thermoanaerobacter ethanolicus ATCC 33223 
	ZP_00778916.1

	Pyrococcus furiosus DSM 3638 
	Q3HUR2

	Thermococcus kodakarensis KOD1 
	Q8X268

	Klebsiella pneumoniae M5A1
	P08704

	Paenibacillus macerans IAM1243 
	P04830

	Nostoc sp. PCC 9229 
	Q8RMG0

	Bacillus agaradhaerens 
	CAD38091.1

	Bacillus firmus 

	CAA01436.1

	Alteromonas macleodii 


	ZP_01110570

	Vibrio cholerae 1587 


	ZP_01951284

	Nostoc sp. PCC 7120 

	NP_484213

	Vibrio alginolyticus12G01 
	ZP_01258420

	Xanthomonas axonopodis pv. citri str. 306  
	NP_642909

	Gloeobacter violaceus PCC 
	Q7NNN8

	Lyngbya sp. PCC 8106   
	ZP_01623732

	Paenibacillus sp. C36 
	CAP72286

	Bacillus halodurans sp. 193 
	Q0JW31

	Thermoanaerobacter sp. ATCC 53627 
	Z35484

	Geobacillus stearothermophilus ET1 
	Q9ZAQ0

	Xanthomonas campestris pv. campestris str. ATCC 33913 
	AAM41741.1


Figure S1. Alignment of functional and putative CGTases, Novamyl and acarviosyl transferase. The four conserved amino acid sequence regions of GH13 are highlighted in black along with conserved residues of the -6 subsite of functional CGTases. Numbering according to BC251 CGTase. Accession numbers are given in Table S1.
Nostoc sp. PCC 9229        ---------------MVKTPPSQFSP--EQYKVD-SATEKVEALIQTPPSDTEIN-LDFL 41

Nostoc sp. PCC 7120        ---------------MVQTPPSQFSE--EQYKIE-NANAEVQALIESPTPETEID-LEFL 41

Lyngbya sp. PCC 8106       ---------------MTSQLPTEKPGKIDRISQD-EAIEKIEETIDS-STEQDID-LEFL 42

Gloeobacter violaceus PCC  --------------MFRGYALSLYSRGIKGDPMDTQKIGEVEPHSQIEVQEKEDEFVNLL 46

Klebsiella pneumoniae M5A1 --------------------MKRNRFFNTSAAIAISIALNTFFCS-----MQTIAAEPEE 35

Vibrio cholerae 1587       --------------------MKKRTLLCSALLAAIAANGLMFSPT-----LYAATSSQTE 35

Thermofilum pendens Hrk 5  -------------------MRSRKIAAILAILLLLGVLIGTSQAT----------AGPSP 31

Thermococcus sp. B1001     -------------------MRSRKIYMLVVLLLFLGFSEQISTVA----------AGVSP 31

P. furiosus DSM3638        ---------------------MRKLIISFTILVLY-----FSQVA----------AYYVP 24

T. kodakarensis KOD1       ---------------------MGRLVSVVLIVLLL-----TPIAS----------AWEVP 24

Bacillus circulans 251     --------------------MKKFLKSTAALALGLSLTFGLFSP--------AQAAPDTS 32

Bacillus sp. 17-1          --------------------MKKISKLTTALALSLSLALSLLGP--------AHAAPDTS 32

Bacillus sp. strain 1011   --------------------MKRFMKLTAVWTLWLSLTLGLLSP--------VHAAPDTS 32

Bacillus licheniformis     ---------------MFQMAKRVLLSTTLTFSLLAGSALPFLPAS------AIYADADTA 39

Bacillus circulans 8       ---------------MFQMAKRAFLSTTLTLGLLAGSALPFLPAS------AVYADPDTA 39

Paenibacillus sp. C36      ---------------MFKWTKRIILSTTLSFSLLAGSALPLFPAA------SVFADADTA 39

Bacillus macerans          --------------------MKKQVKWLTSVSMSVGIALGAALP--------VWASPDTS 32

P. macerans IAM1243        --------------------MKSRYKRLTSLALSLSMALGISLP--------AWASPDTS 32

Tabium                     --------------------MKKTFKLILVLMLSLTLVFGLTAP--------IQAASDTA 32

Toruzyme                   -------------------------------------------------------APDTS 5

BNO2                       --------------------MRRWLSLVLSMSFVFSAIFIVSDTQ------KVTVEAAGN 34

G. stearothermophilus ET1  --------------------MKRWLSVVLSMSLVFSAFFLVSDTQ------KVTVEAAGN 34

B. brevis CD 162           -----------------------------MITPSFIISSFLSLP----------TVVEAS 21

Bacillus sp. TS1-1         ---MFCFIYVLSQFVEGGIELNDLNDFLKTISLSFIFFLLLSLP----------TVAEAD 47

Bacillus ohbensis          --------------------MKNLTVLLKTIPLALLLFILLSLP----------TAAQAD 30

B. agaradhaerens LS-C3     -------------------------------------------------------QQATD 5

Bacillus agaradhaerens     ----------------MSKKTLKRLLALVVVLFILSGSGILDFSI-----TSANAQQATD 39

Bacillus sp. G-825-6       --------------------MIRRLSFSLVVLFLISFLVIVN----------PEYTEANE 30

Bacillus firmus            --------------------MIRRLSFSLVVLFLISFLVIVN----------PEYTEANE 30

Bacillus clarkii           --------------------VFRKLLCTLVTIITLSAWIVSHG-------GEVHASNATN 33

A. gottschalkii            -------------MINKKNSIGKAICICLSILLLFGVLSIFQPVTNATQNSLEHIKEHTS 47

Haloferax mediterranei     -------------------MSFDRRTFLKGLGLSAIGLAGGTGAGNDDLAFVSQAAAATP 41

S. pyogenes MGAS5005       --------------------MRELHIKTYKLLTKSAVLLGLISFP-----LTVSAADNAS 35

T. ethanolicus ATCC        -------------------MAALIKKKRLSVLVAVIILLAFSFNLQ-----PVTVEATST 36

B. halodurans sp. 193      ------------------MTMNRFMKKLFSMFLALALIVGYTAAYP-----LPAVAAASG 37

Novamyl                    -------------------MKKKTLSLFVGLMLLIGLLFSGSLP---------YNPNAAE 32

ATase                      --------------------MQRHARHAIAAAVAVSLLPPSLPAHAAG-----ASAVVPY 35

X. axonopodis str. 306     ---------------------------------------------------MAAPAAKDY 9

X. campestris str. 33913   MAGRATDLRAGDRRLEPDRGRCVRGAGPKRPGRAMMRSVLMAAMLLYSGAACAAPAPGDY 60

Alteromonas macleodii      -----------------------MKFNRTAIALTVAGVLCSACASTVNNEVKSKVAADRI 37

V. alginolyticus 12G01     ----------------MFETLPNPMNKIKILPIAIALALSGCGSD------ETTPTDTGS 38

Nostoc sp. PCC 9229        YTRDIEFRQETIYFLVVDRFHDGDPDNSEGANSE------LYD-------PTKQDWGKYW 88

Nostoc sp. PCC 7120        YTRDIEFRQETIYFLVVDRFYDGDPENSEGYNPE------LYD-------PNGEDWGKYW 88     

Lyngbya sp. PCC 8106       YTRDIEFRQETIYFIVVDRFCDGDPDNNEGPNPE------LYD-------PQKQDWGKYW 89     

Gloeobacter violaceus PCC  QLSDIEFRGETIYFIVVDRFFNGDPDNDDGPDPS------LYD-------PERQDWGKYW 93

Klebsiella pneumoniae M5A1 --TYLDFRKETIYFLFLDRFSDGDPSNNAGFNS------ATYD---------PNNLKKYT 78

Vibrio cholerae 1587       SGTFLDFRKETIYFVFLDRFSDGDVSNNTGRNP------ATYD---------PNNLKKYV 80

Thermofilum pendens Hrk 5  SYPTGDPQTWVIYQIVIDRFYDGNTSNNNPAKSPGLYDPT------------KTNWRLYW 79

Thermococcus sp. B1001     SYPAGDPQTWVIYQIVIDRFYDGNTSNNDPLKSPGLYDPN------------KENWKLYW 79

P. furiosus DSM3638        -------ERSVIYQIMVDRFYDRNPTNNEP-----FYDPE------------KKNYRLYW 60

T. kodakarensis KOD1       -------ERGIIYQVMVDRFYDGNTSNNEP-----FYDPT------------HSNYRLYW 60

Bacillus circulans 251     VSNKQNFSTDVIYQIFTDRFSDGNPANN-PTGA-------AFD-------GTCTNLRLYC 77

Bacillus sp. 17-1          VSNKQNFSTDVIYQIFTDRFSDGNPANN-PTGP-------AFD-------GTCTNLRLYC 77

Bacillus sp. strain 1011   VSNKQNFSTDVIYQIFTDRFSDGNPANN-PTGA-------AFD-------GSCTNLRLYC 77

Bacillus licheniformis     VTNKQNFSTDVIYQVFTDRFLDGNPSNN-PTGA-------AFD-------GTCSNLKLYC 84

Bacillus circulans 8       VTNKQSFSTDVIYQVFTDRFLDGNPSNN-PTGA-------AYD-------ATCSNLKLYC 84      Paenibacillus sp. C36      VSNKQNFSTDVIYQVFTDRFLDGNPSNN-PTGG-------AYD-------ASCSNLKLYC 84

Bacillus macerans          VNNKLNFSTDTVYQIVTDRFVDGNSANN-PTGA-------AFS-------SDHSNLKLYF 77

P. macerans IAM1243        VDNKVNFSTDVIYQIVTDRFADGDRTNN-PAGD-------AFS-------GDRSNLKLYF 77

Tabium                     VSNVVNYSTDVIYQIVTDRFVDGNTSNN-PTGD-------LYD-------PTHTSLKKYF 77

Toruzyme                   VSNVVNYSTDVIYQIVTDRFLDGNPSNN-PTGD-------LYD-------PTHTSLKKYF 50

BNO2                       LN-KVNFTSDVVYQIVVDRFVDGNTSNN-PSGA-------LFS-------SGCTNLRKYC 78

G. stearothermophilus ET1  LN-KVNFTSDIVYQIVVDRFVDGNTSNN-PSGS-------LFS-------SGCTNLRKYC 78

B. brevis CD 162           VTNKVNYSKDVIYQIVTDRFSDGNPANN-PSGA-------IFS-------QNCSDLHKYC 66

Bacillus sp. TS1-1         VTNKVNYSKDVIYQVVTDRFSDGNPGNN-PSGA-------IFS-------QNCIDLHKYC 92

Bacillus ohbensis          VTNKVNYTRDVIYQIVTDRFSDGDPSNN-PTGA-------IYS-------QDCSDLHKYC 75

B. agaradhaerens LS-C3     RSNSVNYSTDVIYQIVTDRFYDGDESNN-PSGE-------LYS-------EDCKNLRKYC 50

Bacillus agaradhaerens     RSNSVNYSTDGIYQIVTDRFYDGDESNN-PSGE-------LYS-------EGCKNLRKYC 84

Bacillus sp. G-825-6       NLDNVNYAEEIIYQIVTDRFYDGDPTNN-PEGA-------LFS-------TGCLDLTKYC 75

Bacillus firmus            NLDNVNYAQEIIYQIVTDRFYDGDPTNN-PEGT-------LFS-------PGCLDLTKYC 75

Bacillus clarkii           DLSNVNYAEEVIYHIVTDRFKDGDPDNN-PQGQ-------LFS-------NGCSDLTKYC 78

A. gottschalkii            VNNQVNYATDVIYQIVTDRFLDGDKYNN-PTCEN------LYS-------EDGADLRKYL 93

Haloferax mediterranei     PEQTVNFADDVIYQLISDRFRDGNPNNN-PTGE-------LAS-------DDCSNLRKYC 86

S. pyogenes MGAS5005       VTNKADFSTDTIYQIVTDRFNDGNTSNN-GKTD-------VFD-------KN--DLKKYH 78

T. ethanolicus ATCC        GGLGPVTPKDTIYQIITDRFYDGDPSNNIPPGFD----PTLFD-------GTGSDLKLYQ 85

B. halodurans sp. 193      QSLGPVTSKDVIYQILTDRFYDGDHANNIPPGTP----PELFNDDNGDGRGDGTDLNKYQ 93

Novamyl                    ASSSASVKGDVIYQIIIDRFYDGDTTNNNPAKSY----G-LYD-------PTKSKWKMYW 80

ATase                      AGNPASLKQDLCYQIATDRFSDGNPANNNPGNVP----G-MFADKT--KLNDRQEWLKYM 88

X. axonopodis str. 306     YGTLEPFAAEAVYFVVTDRFVNGDTGNDHRDQGGAHRTFDVPTPCA----DGSEDNIGYL 65

X. campestris str. 33913   YGTLEPFAADAVYFVVTDRFVNGDTGNDHRDQGGAHRSFDVPTPCD----GGVGDNIGYL 116

Alteromonas macleodii      VGTDTPFASEAVYFVVTDRFVDGDPSNNHETQGGEYPTWQLPLEGP----EGKKAYVGYM 93

V. alginolyticus 12G01     HVASPDWQDQIIYFLMIDRFNDGDNTLNDQGQNE----------------YDPTSDKKFS 82

                                       * :  *** : :   .                              :

Nostoc sp. PCC 9229        GGDLQGVIDKLD--YLKNMGVSAIWLTPLFEQVEELFVGN--------------AALHGY 132

Nostoc sp. PCC 7120        GGDLQGVIDKLD--YLKDMGVTALWLTPLFEQVEELFVGN--------------AAMHGY 132

Lyngbya sp. PCC 8106       GGDLQGVIDQLD--YLKNLGVTALWLTPLFEQVEGLFFES--------------AAVHGY 133

Gloeobacter violaceus PCC  GGDLQGIIEKLD--YLQQLGVTAVWVTPLFEQVEAMAWEA--------------APIHGY 137

Klebsiella pneumoniae M5A1 GGDLRGLINKLP--YLKSLGVTSIWITPPIDNVNNTDAAGN-------------TGYHGY 123

Vibrio cholerae 1587       GGDLRGLINKLP--YLKSLGVTAIWITPPVDNADNLDANGG-------------AGYHGY 125

Thermofilum pendens Hrk 5  GGDIDGIIAKLP--YLYELGVTAIWISPVFDNIDVAINTSSGLQ----------AGYHGY 127

Thermococcus sp. B1001     GGDLEGIIAKLP--YLYELGVSAIWISPVFDNIDVPINGSNGLE----------AGYHGY 127

P. furiosus DSM3638        GGDIEGIIERLD--YIESLGVSMIWLSPLNDNINRMAGGS--------------APYHGY 104

T. kodakarensis KOD1       GGDLEGLIEKLD--YIKSLGVSMIWVSPLNDNINSLAYGS--------------APYHGY 104

Bacillus circulans 251     GGDWQGIINKINDGYLTGMGVTAIWISQPVENIYSIINYSGVN----------NTAYHGY 127

Bacillus sp. 17-1          GGDWQGIINKINDGYLTGMGVTAIWISQPVENIYSVINYSGVN----------NTAYHGY 127

Bacillus sp. strain 1011   GGDWQGIINKINDGYLTGMGITAIWISQPVENIYSVINYSGVN----------NTAYHGY 127

Bacillus licheniformis     GGDWQGLVNKINDNYFSDLGVTALWISQPVENIFATINYSGVT----------NTAYHGY 134

Bacillus circulans 8       GGDWQGLINKINDNYFSDLGVTALWISQPVENIFATINYSGVT----------NTAYHGY 134

Paenibacillus sp. C36      GGDWQGLINKINDNYFSDLGITALWISQPVENIYSLINYSGVN----------NTAYHGY 134

Bacillus macerans          GGDWQGITNKINDGYLTGMGITALWISQPVENITAVINYSGVN----------NTAYHGY 127

P. macerans IAM1243        GGDWQGIIDKINDGYLTGMGVTALWISQPVENITSVIKYSGVN----------NTSYHGY 127

Tabium                     GGDWQGIINKINDGYLTGMGVTAIWISQPVENIYAVLPDSTFGG---------STSYHGY 128

Toruzyme                   GGDWQGIINKINDGYLTGMGITAIWISQPVENIYAVLPDSTFGG---------STSYHGY 101

BNO2                       GGDWQGIINKINDGYLTDMGVTAIWISQPVENVFSVMNDASGS-----------ASYHGY 127

G. stearothermophilus ET1  GGDWQGIINKINDGYLTEMGVTAIWISQPVENVFAVMNDADGS-----------TSYHGY 127

B. brevis CD 162           GGDWQGIINKMNDGYLTDLGITALWISQPVENVYALHP-SGYT------------SYHGY 113

Bacillus sp. TS1-1         GGGWQGIIDKINDGYLTDLGITALWISQPVENVYALHP-SGYT------------SYHGY 139

Bacillus ohbensis          GGDWQGIIDKINDGYLTDLGITAIWISQPVENVYALHP-SGYT------------SYHGY 122

B. agaradhaerens LS-C3     GGDWQGIIDKIDDGYLTNMGVTALWISPPVENIFETIDDE--FG---------TTSYHGY 99

Bacillus agaradhaerens     GGDWQGIIDKIDDGYLTNMGVTALWISPPVENIFETIDDE--SG---------TTSYHGY 133

Bacillus sp. G-825-6       GGDWQGIIEKIEDGYLPDMGITAIWISPPIENVMELHPG----G---------FASYHGY 122

Bacillus firmus            GGDWQGVIEKIEDGYLPDMGITAIWISPPIENVMELHPG----G---------FASYHGY 122

Bacillus clarkii           GGDWQGIIDEIESGYLPDMGITALWISPPVENVFDLHPE----G---------FSSYHGY 125

A. gottschalkii            GGDWRGIIQKIEDGYLPDMGISAIWISSPVENIYAVHPQ----F---------GTSYHGY 140

Haloferax mediterranei     GGDWQGIIDKIQSGYLTDLGVSAVWISPPFENITAVDSDIG-------------TSYHGY 133

S. pyogenes MGAS5005       GGDWQGIIAKIKDGYLTDMGISAIWISSPVENIDSIDPSNG------------SAAYHGY 126

T. ethanolicus ATCC        GGDWKGIIEKIP--YLKEMGITAVWISAPYANRDTVIEDYHPDGSV-----DRWTSFHGY 138

B. halodurans sp. 193      GGDWKGIQEKIP--YLKNMGITAVWISAPYENRENLIAG-------------MYASYHGY 138

Novamyl                    GGDLEGVRQKLP--YLKQLGVTTIWLSPVLDNLDTLAGTDN-------------TGYHGY 125

ATase                      GGDFAGITQRME--YLKNLGVGAIWISPHVDNINVPANG--------------ATGYHGY 132

X. axonopodis str. 306     GGDFKGIVEHAD--YIRDLGFGAVWITPIVDNPDEAFTGGKPITCGSTLSDHGKTGYHGY 123

X. campestris str. 33913   GGDFKGIVDHAD--YIRGLGFGAVWITPIVDNPDEAFTGGKPITCESTLSDHGKTGYHGY 174

Alteromonas macleodii      GGDLKGILNNAD--YIKDMGFTAVWMTPVHDNPDYAFNGDEPITYGGAFKDGGKTGYHGY 151

V. alginolyticus 12G01     GGDLVGVSDKLG--YIEDLGATSIWITPPVANQWWDAEQN-------------YGGYHGY 127

                           **.  *:  .    *:  :*   :*::    :                         ***

                                                                          Region 1             

Nostoc sp. PCC 9229        WTKDFKRLNPRYIANGENPSLNATQEEKNTTFDRLIAELHK--RNMKLILDIVCNHSS-- 188

Nostoc sp. PCC 7120        WTKDFKRLNPRYIGKDENPSLNNTQETRNTTFDRLVTELHK--RKMKLILDIVCNHSS-- 188

Lyngbya sp. PCC 8106       WTKDFKRINPRFIGVDENPSLNQTQDTKDTVFDRLIEELDK--RGMKLILDIVCNHSS-- 189

Gloeobacter violaceus PCC  WTRDFKRINPRWVAGEHEVRLFERND---TTFDRLIEALHK--RGMKLVLDIVCNHSS-- 190

Klebsiella pneumoniae M5A1 WGRDYFRIDEHFG--------------NLDDFKELTSLMHSPDYNMKLVLDYAPNHSN-- 167

Vibrio cholerae 1587       WGRDFFRVDEHFG--------------TLEDFKELTALMHSPEYNMKLVLDYAPNHSN-- 169

Thermofilum pendens Hrk 5  WPKDFKVIEEHFG--------------SWSTFYKLIQEARK--YNITVIIDFVVNHSN-- 169

Thermococcus sp. B1001     WPKDFKVIEEHFG--------------TWEIFRRLSQEAAK--YNITIIIDFVPNHSN-- 169

P. furiosus DSM3638        WPRDFKRIDEHFG--------------TWEDFRRLVEEAKK--RGICIIVDYVPNHSN-- 146

T. kodakarensis KOD1       WTRDYKRIEEHFG--------------GWEDFRRLVKEAKK--RGICIIVDYVPNHSN-- 146

Bacillus circulans 251     WARDFKKTNPAYG--------------TIADFQNLIAAAHA--KNIKVIIDFAPNHTS-- 169

Bacillus sp. 17-1          WARDFKKTNPAYG--------------TIADFQNLIAAAHA--KNIKVIIDFAPNHTS-- 169

Bacillus sp. strain 1011   WARDFKKTNPAYG--------------TMQDFKNLIDTAHA--HNIKVIIDFAPNHTS-- 169

Bacillus licheniformis     WARDFKKTNPYFG--------------TMTDFQNLVTTAHA--KGIKIIIDFAPNHTS-- 176

Bacillus circulans 8       WARDFKKTNPYFG--------------TMADFQNLITTAHA--KGIKIVIDFAPNHTS-- 176

Paenibacillus sp. C36      WARDFKKTNPAFG--------------TMTDFQNLINTAHA--KGIKVIIDFAPNHTS-- 176

Bacillus macerans          WPRDFKKTNAAFG--------------SFTDFSNLIAAAHS--HNIKVVMDFAPNHTN-- 169

P. macerans IAM1243        WARDFKQTNDAFG--------------DFADFQNLIDTAHA--HNIKVVIDFAPNHTS-- 169

Tabium                     WARDFKRTNPYFG--------------SFTDFQNLINTAHA--HNIKVIIDFAPNHTS-- 170

Toruzyme                   WARDFKKTNPFFG--------------SFTDFQNLIATAHA--HNIKVIIDFAPNHTS-- 143

BNO2                       WARDFKKPNPFFG--------------TLSDFQRLVDAAHA--KGIKVIIDFAPNHTS-- 169

G. stearothermophilus ET1  WARDFKKTNPFFG--------------TLSDFQRLVDAAHA--KGIKVIIDFAPNHTS-- 169

B. brevis CD 162           WARDYKKTNPYFG--------------NFSDFDRLVSTAHN--KGIKIIMDFTPNHSS-- 155

Bacillus sp. TS1-1         WARDYKKTNPYYG--------------NFDDFDRLMSTAHS--NGIKVIMDFTPNHSS-- 181

Bacillus ohbensis          WARDYKRTNPFYG--------------DFSDFDRLMDTAHS--NGIKVIMDFTPNHSS-- 164

B. agaradhaerens LS-C3     WARDYKKTNPFFG--------------STEDFERLIETAHS--HDIKIVIDLAPNHTS-- 141

Bacillus agaradhaerens     WARDYKKTNPFFG--------------STEDFERLIETAHS--HDIKIVIDLAPNHTS-- 175

Bacillus sp. G-825-6       WGRDFKRTNPAFG--------------SLADFSRLIETAHN--YDIKVIIDFVPNHTS-- 164

Bacillus firmus            WGRDFKRTNPAFG--------------SLADFSRLIETAHN--HDIKVIIDFVPNHTS-- 164

Bacillus clarkii           WARDFKKTNPFFG--------------DFDDFSRLIETAHA--HDIKVVIDFVPNHTS-- 167

A. gottschalkii            WARDFKRNNPFFG--------------DLNDFRELIAVANE--HDIKVIIDFAPNHTS-- 182

Haloferax mediterranei     WARDFTDPNEFFG--------------DMETFKQLVDVAHQ--NGIKVVIDFVPNHTS-- 175

S. pyogenes MGAS5005       WAKDFFKTNQHFG--------------TEADFQQLVKVAHQ--HHIKVVIDFAPNHTS-- 168

T. ethanolicus ATCC        HARNYFATNKHFG--------------EMQDFIALRDALHS--NGIKLVIDFVSNHSSRW 182

B. halodurans sp. 193      HARNYFATNPHFG--------------KMQDFTALVDALHD--NGIKVVIDFVTNHSGPR 182

Novamyl                    WTRDFKQIEEHFG--------------NWTTFDTLVNDAHQ--NGIKVIVDFVPNHST-- 167

ATase                      WPRDFKRLEEHFG--------------TDEEFDALVSAAHA--SNIKVIMDWTPNGTN-- 174

X. axonopodis str. 306     WGVNFYTLDEHLPS-------------PGLDFAGFTRAMHAS--KLKVVLDIVGNHGS-- 166

X. campestris str. 33913   WGVNFYRLDEHIPS-------------PGLDFAGFTRSMHAN--DLKVVLDIVGNHGS-- 217

Alteromonas macleodii      WATNFYKADEHLVS-------------DDLSVRDYTAKMKAS--GLKSVFDIVANHGT-- 194

V. alginolyticus 12G01     WARDFQKVDEHFG--------------DMESYQALAREVHAR--NMFLIQDIVTNHVG-- 169

                              ::   :                                    :  : * . *     

                                                                          132 - 140

                                                                                                                                            167

Nostoc sp. PCC 9229        -----------------------PDTSGSKGELYD-DG----------VKIADFNDDVNH 214

Nostoc sp. PCC 7120        -----------------------PDTSGSKGELYD-DG----------VKIADFNNDVNH 214

Lyngbya sp. PCC 8106       -----------------------PDVAGEKGALYD-DG----------VKIADFHEDANH 215

Gloeobacter violaceus PCC  -----------------------PDAGGIKGQLFD-DG----------KLIADYNDDKDH 216

Klebsiella pneumoniae M5A1 -----------------------ANDENEFGALYR-DG----------VFITDYPTNVAA 193

Vibrio cholerae 1587       -----------------------GNDENEYGALYR-DG----------QFITDYNSDVAA 195

Thermofilum pendens Hrk 5  -----------------------PSDAGEYGALYD-NG----------TFVTDYPTDAKY 195

Thermococcus sp. B1001     -----------------------PNDAGEYGALYD-NG----------TFVIDYPTDANY 195

P. furiosus DSM3638        -----------------------PATDGEFGALYD-NG----------TLVTNYYEDRKN 172

T. kodakarensis KOD1       -----------------------PVNYGEYGALYD-NG----------TFLTDYFKDTKN 172

Bacillus circulans 251     ------------------PASSDQPSFAENGRLYD-NG----------TLLGGYTNDTQN 200

Bacillus sp. 17-1          ------------------PASLDQPSFAENGKLYN-NG----------RDEGGYTNDTHN 200

Bacillus sp. strain 1011   ------------------PASSDDPSFAENGRLYD-NG----------NLLGGYTNDTQN 200

Bacillus licheniformis     ------------------PAMETDTSFAENGKLYD-NG----------NLVGGYTNDTNG 207

Bacillus circulans 8       ------------------PAMETDTSFAENGRLYD-NG----------TLVGGYTNDTNG 207

Paenibacillus sp. C36      ------------------PAMETDTSFAENGKLYN-NG----------TLLGGYTNDTNK 207

Bacillus macerans          ------------------PASSTDPSFAENGALYN-NG----------TLLGKYSNDTAG 200

P. macerans IAM1243        ------------------PADRDNPGFAENGGMYD-NG----------SLLGAYSNDTAG 200

Tabium                     ------------------PASETDPTYAENGRLYD-NG----------TLLGGYTNDTNG 201

Toruzyme                   ------------------PASETDPTYGENGRLYD-NG----------VLLGGYTNDTNG 174

BNO2                       ------------------PASETNPSYMENGRLYD-NG----------TLLGGYTNDANM 200

G. stearothermophilus ET1  ------------------PASETNPSYMENGRLYD-NG----------TLIGGYTNDTNS 200

B. brevis CD 162           ------------------LALETNPNYVENGALYN-NG----------ALLGNYSNDRNK 186

Bacillus sp. TS1-1         ------------------PALETNPNYVENGAIYD-NG----------TLLGNYSNDQQN 212

Bacillus ohbensis          ------------------PALETDPSYAENGAVYN-DG----------VLIGNYSNDPNN 195

B. agaradhaerens LS-C3     ------------------PADFDNPDYAENGVLYD-DG----------NYLGSYSDDSDL 172

Bacillus agaradhaerens     ------------------PADFDNPNYAENGILYD-NG----------NYVSSYSDNSDL 206

Bacillus sp. G-825-6       ------------------PVD------IEDGALYD-NG----------RLVGHYSNDNED 189

Bacillus firmus            ------------------PVD------IENGALYD-NG----------RLVGHYSNDSED 189

Bacillus clarkii           ------------------PVD------IEDGALYD-NG----------TLLGHYSTDANN 192

A. gottschalkii            ------------------PAEVNNPNYAEDGNLYN-NG----------EFVASYSNDLNE 213

Haloferax mediterranei     ------------------PSTSDGE--LEDGALYD-NG----------SYVAAYNDDPKS 204

S. pyogenes MGAS5005       ------------------TAEKEGTTFKEDGALYK-NG----------KLVGKFSDDKDK 199

T. ethanolicus ATCC        QNPTLNYQPEDGRLYEPDKDENGNYVFDSNGNPVDYNGDGI-----VENLLADPHNDIHG 237

B. halodurans sp. 193      PD-------GDGVRXXPDRDSSGQSVFDPDGNPIDYNGDGK-----AENRIADILNDTNG 230

Novamyl                    ------------------PFKANDSTFAEGGALYN-NG----------TYMGNYFDDATK 198

ATase                      -----------------------PPNQAEDGALYD-DG----------QLVGRYGADSAG 200

X. axonopodis str. 306     ------------------PAYTMPQAQPGFGKLYDAQG----------RLVADHQNLAPA 198

X. campestris str. 33913   ------------------PAYSMPVAQPGFGKLYDAQG----------RLVADHQNLAPA 249

Alteromonas macleodii      ------------------PSFTMEEDLPGYGEIYDKDD----------NLVADHQNLPPQ 226

V. alginolyticus 12G01     ------------NFFTYDDPYYYDPSLPCQGFRLIENALPAGQELPYPLNMNECKEDGTG 217

                                                         *     :      

                                          179/180         193

Nostoc sp. PCC 9229        ------------WYHHYGDVQNWEDEWQVQNCE-----LAGLATFNENNSDYRQYIKSAI 257

Nostoc sp. PCC 7120        ------------WYHHYGEVEDWEDDWQVQNCE-----LSGLATFNENNTEYRQYIKLAI 257

Lyngbya sp. PCC 8106       ------------WYHHYGEVTDWEDEWQVKNCE-----LAGLASFNENNTEYRTYIKSAI 258

Gloeobacter violaceus PCC  ------------WYHHYGEVNNWDDEWQVQNCD-----LAGLATFNENNVRYRNYIKGAI 259

Klebsiella pneumoniae M5A1 N---------TGWYHHNGGVTNWNDFFQVKNHN-----LFNLSDLNQSNTDVYQYLLDGS 239

Vibrio cholerae 1587       G---------TNWYHHNGGVTNWNDWYQVRNFN-----LFNLSDFNQSDANVYQYLLDGA 241

Thermofilum pendens Hrk 5  ATVDPITRSLSNIYNHNGGITNWNDRWEVRYKN-----LFNLADFNQLNPWVDRYLKEST 250

Thermococcus sp. B1001     ATVHPITKSLSYIYNHNGGITNWNDRWEVRYKN-----LFNLADLNQLNPWVDNYLKEST 250

P. furiosus DSM3638        ATRNPYTASLENIYHHNGNINDWFG-FQLKYAN-----LFGLADFNQMNDFVDNYLKEGA 226

T. kodakarensis KOD1       AEVNPITGIRENVYHHNGNIYTWSG-IPLKYAN-----LYGLADFNQLNPWVDSYLTEGA 226

Bacillus circulans 251     ------------LFHHNGGT-DFSTTENGIYKN-----LYDLADLNHNNSTVDVYLKDAI 242

Bacillus sp. 17-1          ------------LFHHNGGT-DFSTTENGIYKN-----LYDLADLNHNNSTVDTYLKDAI 242

Bacillus sp. strain 1011   ------------LFHHYGGT-DFSTIENGIYKN-----LYDLADLNHNNSSVDVYLKDAI 242

Bacillus licheniformis     ------------YFHHNGGS-DFSTLENGIYKN-----LYDLADLNHNNSTIDTYFKDAI 249

Bacillus circulans 8       ------------YFHHNGGS-DFSSLENGIYKN-----LYDLADFNHNNATIDKYFKDAI 249

Paenibacillus sp. C36      ------------LFHHNGGS-DFSTLENGIYKN-----LYDLADLNHNNSTIDTYFKDAI 249

Bacillus macerans          ------------LFHHNGGT-DFSTTESGIYKN-----LYDLADINQNNNTIDSYLKESI 242

P. macerans IAM1243        ------------LFHHNGGT-DFSTIEDGIYKN-----LYDLADINHNNNAMDAYFKSAI 242

Tabium                     ------------YFHHYGGT-DFSSYEDGIYRN-----LFDLADLNQQNSTIDSYLKSAI 243

Toruzyme                   ------------YFHHYGGT-NFSSYEDGIYRN-----LFDLADLDQQNSTIDSYLKAAI 216

BNO2                       ------------YFHHNGGT-TFSSLEDGIYRN-----LFDLADLNHQNPVIDRYLKDAV 242     G. stearothermophilus ET1  ------------YFHHNGGT-TFSNLEDGIYRN-----LFDLADFNHQNQFIDKYLKDAI 242

B. brevis CD 162           ------------LFHHNGGT-DFSSYEDSIYRN-----LYDLADYDLNNKVVDQYLKESI 228

Bacillus sp. TS1-1         ------------LFHHNGGT-DFSSYEDSIYRN-----LYDLADYDLNNTVMDQYLKESI 254

Bacillus ohbensis          ------------LFHHNGGT-DFSSYEDSIYRN-----LYDLADYDLNNTVMDQYLKESI 237

B. agaradhaerens LS-C3     ------------FLYN-GGT-DFSNYEDEIYRN-----LFDLASFNHINSELNNYLEDAV 213

Bacillus agaradhaerens     ------------FLYN-GGT-DFSTYEDEIYRN-----LFDLASFNHINAELNNYLEDAV 247

Bacillus sp. G-825-6       ------------YFYTNGGS-DFSSYEDSIYRN-----LYDLASLNQQNSFIDRYLKEAI 231

Bacillus firmus            ------------YFYTNGGS-DFSSYEDSIYRN-----LYDLASLNQQNSFIDRYLKESI 231

Bacillus clarkii           ------------YFYNYGGS-DFSDYENSIYRN-----LYDLASLNQQHSFIDKYLKESI 234

A. gottschalkii            ------------IFYHFGGT-DFSTYEDSIYRN-----LFDLAGLNLNNNFVDQYLRDSI 255

Haloferax mediterranei     ------------YFHHNGGT-DYSSYEDQIYRN-----LYNLADFDHHEAYIDQYLKDAI 246

S. pyogenes MGAS5005       ------------IFNHESWT-DFSTYENSIYHS-----MYGLADLNNINPKVDQYMKEAI 241

T. ethanolicus ATCC        ------------FFHGLGDR-GD-DNTRFGYRHK---DLGSLADYSQENSVVVEYLEKAA 280

B. halodurans sp. 193      ------------FFHHEGNR-PDSDTSQFGYRHK---ELASLADYSQENGVVIEHLEKAG 274

Novamyl                    G-----------YFHHNGDISNWDDRYEAQWKNFTDPAGFSLADLSQENGTIAQYLTDAA 247

ATase                      ------------HFHHGPAIGDFNDRYQDQYYS-----LADIADLDQQNPRVDQLLKDDA 243

X. axonopodis str. 306     ---------------QLDPQHNPLHAFYNTGGG-----LAELSDLNENNPAVLDYLAGAY 238

X. campestris str. 33913   ---------------QLDPAHNPLHAFYNTSGG-----LAELSDLNEDNPAVLDYLAGAY 289

Alteromonas macleodii      ---------------ELDPENNPLHRFFHDYPD-----LVKLSNLDDENPEVRDYLINSY 266

V. alginolyticus 12G01     ------------IYHWTPSITDHNDPVQEKTWQ-----LSDLDDLNTSDPEVRAYLKESY 260

                                                                    :   .  .      :   

                                     Region 2                             Region 3

Nostoc sp. PCC 9229        KQWL-DRGVDALRVDTVKHMPIWFWQEFTGDISNH--------KPDVFIFGEWIYS---- 304

Nostoc sp. PCC 7120        KQWL-DRGVDALRVDTVKHMPIWFWQEFTGDMYNH--------KPDVFIFGEWIYN---- 304

Lyngbya sp. PCC 8106       KQWI-DRGVDALRIDTVKHMPIWFWQEFIADITTY--------RPDIFILGEWIYS---- 305

Gloeobacter violaceus PCC  KLWL-DKGVDALRVDTVKHMPIWFWQEFNSDIQAH--------KPDVFVFGEWIYS---- 306

Klebsiella pneumoniae M5A1 KFWI-DAGVDAIRIDAIKHMDKSFIQKWTSDIYDYS---KSIGREGFFFFGEWFGASANT 295

Vibrio cholerae 1587       KFWI-DAGVDAIRIDAIKHMDKSFIQQWTTDIHNYS---KTLGREGFYFFGEWFGASANT 297

Thermofilum pendens Hrk 5  ALYL-KAGIGGIRLDAVKHVEPGWLKTYADYVYAI-------KN--VFMFGEWYQS-F-- 297

Thermococcus sp. B1001     VSYL-EAGIGGIRIDAVKHLEPGWLKTYADYVYAR-------KN--VFMFGEWYQG-F-- 297

P. furiosus DSM3638        ALFV-KNGACGFRIDAVKHIELGWLETFYLYLYQI-------SDEPLFIYGEYFAN-T-- 275

T. kodakarensis KOD1       MLFV-DSGACGLRIDAVKHMELGWLETFYLRLYSK-------G--PLFIYGEYFTP-S-- 273

Bacillus circulans 251     KMWL-DLGIDGIRMDAVKHMPFGWQKSFMAAVNN---------YKPVFTFGEWFLG---- 288

Bacillus sp. 17-1          KMWL-DLGIDGIRMDAVKHMPFGWQKSFMATVNN---------YKPVFTFGEWFLG---- 288

Bacillus sp. strain 1011   KMWL-DLGVDGIRVDAVKHMPFGWQKSFMATINN---------YKPVFTFGEWFLG---- 288

Bacillus licheniformis     KLWL-DMGVDGIRVDAVKHMPQGWQKNWMSSIYA---------HKPVFTFGEWFLG---- 295

Bacillus circulans 8       KLWL-DMGVDGIRVDAVKHMPLGWQKSWMSSIYA---------HKPVFTFGEWFLG---- 295

Paenibacillus sp. C36      KLWL-DMGIDGIRVDAVKHMPMGWQKNWMSSIYG---------YKPVFTFGEWFLG---- 295

Bacillus macerans          QLWL-NLGVDGIRFDAVKHMPQGWQKSYVSSIYSS--------ANPVFTFGEWFLG---- 289

P. macerans IAM1243        DLWL-GMGVDGIRFDAVKHMPFGWQKSFVSSIYGG--------DHPVFTFGEWYLG---- 289

Tabium                     KVWL-DMGIDGIRLDAVKHMPFGWQKNFMDSILS---------YRPVFTFGEWFLG---- 289

Toruzyme                   KLWL-DMGIDGIRMDAVKHMAFGWQKNFMDSILS---------YRPVFTFGEWYLG---- 262

BNO2                       KMWI-DMGIDGIRMDAVKHMPFGWQKSLMDEIDN---------YRPVFTFGEWFLS---- 288

G. stearothermophilus ET1  KLWL-DMGIDGIRMDAVKHMPFGWQKSFMDEVYD---------YRPVFTFGEWFLS---- 288

B. brevis CD 162           KLWL-IK-IDGIRVDAVKHMSEGWQTSLMSDIYT---------YKPVFTFGEWFLG---- 273

Bacillus sp. TS1-1         KFWL-DKGIDGIRVDAVKHMSEGWQTSLMSEIYS---------HKPVFTFGEWFLG---- 300

Bacillus ohbensis          KLWL-DKGIDGIRVDAVKHMSEGWQTSLMSDIYA---------HEPVFTFGEWFLG---- 283

B. agaradhaerens LS-C3     KKWL-DLGIDGIRIDAVAHMPPGWQKAYMDTIYD---------HRAVFTFGEWFTG---- 259

Bacillus agaradhaerens     KKWL-DLGIDGIRIDAVAHMPPGWQKAYMDTIYD---------HRAVFTFGEWFTG---- 293

Bacillus sp. G-825-6       QMWL-DLGIDGIRVDAVAHMPVGWQKNFVSSIYD---------YNPVFTFGEWFTG---- 277

Bacillus firmus            QMWL-DLGIDGIRVDAVAHMPVGWQKNFVSSIYD---------YNPVFTFGEWFTG---- 277

Bacillus clarkii           QLWL-DTGIDGIRVDAVAHMPLGWQKAFISSVYD---------YNPVFTFGEWFTG---- 280

A. gottschalkii            KFWL-DLGVDGIRVDAVKHMPLGWQKSFVDTIYN---------HKPVFVFGEWYLG---- 301

Haloferax mediterranei     KQWL-DAGIDGIRVDAVAHMPPKWQKTLVDTIYD---------HRPVFTFGEWFLG---- 292

S. pyogenes MGAS5005       DKWL-DLGVDGIRVDAVKHMSQGWQKNWLSHIYE---------KHNVFVFGEWFSG---- 287

T. ethanolicus ATCC        IFWK-SKGIDGIRHDATLHMNPAFVQGFKDAIDSA-------PGGPITHFGEFFIGR--- 329

B. halodurans sp. 193      KFWK-AKGIDGFRHDATLHMNPAFVKGFKDAIDSA-------PGGPVTHFGEFFIGR--- 323

Novamyl                    VQLV-AHGADGLRIDAVKHFNSGFSKSLADKLYQ---------KKDIFLVGEWYGDDP-- 295

ATase                      NYWM-DRGVDGIRVDAVKHMPLSWQRSFADAVTS---------HKSAAIFGEWYMGDQ-- 291

X. axonopodis str. 306     LQWM-EQGADAFRIDTIGWMPDRFWHAFVARIREK--------RPGFFMFGEAFDY---- 285

X. campestris str. 33913   LQWM-EQGADAFRIDTIGWMPDRFWHAFVARIREK--------RPGVFMFGEAFDY---- 336

Alteromonas macleodii      LYWI-SQGADGFRIDTIRHVPHAFWREASDRIRER--------YPDFFMFGEAFDY---- 313

V. alginolyticus 12G01     RKWIREVGVDGFRIDTVKFVEHDFWNDFLHADDGVMTQAVDTGRDNFLTFGEVFETSTPY 320

                                     .:* *:   .   :                          **        

                                                                         224 - 233                             253 - 260                                               

Nostoc sp. PCC 9229        -NPSDDRSVEFANHSG-----MTMLDFGLCVAIRAALAQG-SENGFHTIQYIFDQDHRYS 357

Nostoc sp. PCC 7120        -HPSDDLSVEFANNSG-----MTLLDFGLCVAIRGALAQG-AEGGFHLIQEVFDQDYRYN 357

Lyngbya sp. PCC 8106       -SPDDGLSVEFANNSG-----MSILDFGLSIAIRRALGNC-EEEGFYLIKDVLDKDHYYD 358

Gloeobacter violaceus PCC  -HPLGERPVEFANYSG-----MTILDFGLCVAIRKALGQG-GVGGFHLIEDVFKEDWRYR 359

Klebsiella pneumoniae M5A1 TTGVDGNAIDYANTSG-----SALLDFGFRDTLERVLVGRSGNTMKTLNSYLIKRQTVFT 350

Vibrio cholerae 1587       TTGIDGYAIDYANTSG-----SALLDFGFRDTLERVLAGRAGNSMKTLNNYLETRKSVFT 352

Thermofilum pendens Hrk 5  NDEMYWDMVKFANDSG-----IS-VINIPLQQVLVDVFAYDTKTMYDLDNAVKKYTSNFM 351

Thermococcus sp. B1001     NDEMYWDMVKFANYTG-----IG-LINIPLQQVLVDVFAYDTKTMWDLESAVNKYTIDFM 351

P. furiosus DSM3638        PDKT-FDLYEFYRYSN-----VSSLLNIPIRESIARTFAYGG-SFEQLAKMLEEYYSLFV 328

T. kodakarensis KOD1       LQKG-DDLYEFYRYSN-----VSPVLSIPIREDIVRIFAFFG-GLDKLSEELGDYYSHFV 326

Bacillus circulans 251     VNEVSPENHKFANESG-----MSLLDFRFAQKVRQVFRDN-TDNMYGLKAMLEGSAADYA 342

Bacillus sp. 17-1          VNEVSAENHKFANVSG-----MSLLDFRFAQKVRQVFKDN-TDNMYGLKSMLEGSATDYA 342

Bacillus sp. strain 1011   VNEISPEYHQFANESG-----MSLLDFRFAQKARQVFRDN-TDNMYGLKAMLEGSEVDYA 342

Bacillus licheniformis     SAAPDADNTDFANESG-----MSLLDFRFNSAVRNVFRDN-TSNMYALDSMLTATAADYN 349

Bacillus circulans 8       SAASDADNTDFANKSG-----MSLLDFRFNSAVRNVFRDN-TSNMYALDSMINSTATDYN 349

Paenibacillus sp. C36      SSASDADNTNFANQSG-----MSLLDFRFNNEVRNVFRDN-TSTMVALDSMITSTAADYA 349

Bacillus macerans          PDEMTQDNINFANQSG-----MHLLDFAFAQEIREVFRDK-SETMTDLNSVISSTGSSYN 343

P. macerans IAM1243        ADQTDGDNIKFANESG-----MNLLDFEYAQEVREVFRDK-TETMKDLYEVLASTESQYD 343

Tabium                     TNEIDVNNTYFANESG-----MSLLDFRFSQKVRQVFRDN-TDTMYGLDSMIQSTASDYN 343

Toruzyme                   TNEVDPNNTYFANESG-----MSLLDFRFAQKVRQVFRDN-TDTMYGLDSMIQSTAADYN 316

BNO2                       ENEVDANNHYFANESG-----MSLLDFRFGQKLRQVLRNN-SDNWYGFNQMIQDTASAYD 342

G. stearothermophilus ET1  ENEVDSNNHFFANESG-----MSLLDFRFGQKLRQVLRNN-SDDWYGFNQMIQDTASAYD 342

B. brevis CD 162           TGEVDPQNHHFANESG-----MSLLDFQFGQTIRSVLKDR-TSNWYDFNEMIKSTEKDYD 327

Bacillus sp. TS1-1         SGEVDPQNHHFANESG-----MSLLDFQFGQTIRNVLKDR-TSNWYDFNEMITSTEKEYN 354

Bacillus ohbensis          SGEVDPQNHHFANESG-----MSLLDFQFGQTIRDVLMDG-SSNWYDFNEMIASTEEDYD 337

B. agaradhaerens LS-C3     PSGNE-DYTKFANNSG-----MSVLDFRFAQTTRNVIGNN-NGTMYDIEKMLTDTENDYD 312

Bacillus agaradhaerens     PYGNE-DYTKFANNSG-----MSVLDFRFAQTTRNVIGNN-NGTMYDIEKMLTDTENDYD 346

Bacillus sp. G-825-6       ASGSD-EYHYFINNSG-----MSALDFRYAQVVQDVLRNN-DGTMYDLETVLRETESVYD 330

Bacillus firmus            AGGSD-EYHYFINNSG-----MSALDFRYAQVVQDVLRNN-DGTMYDLETVLRETESVYE 330

Bacillus clarkii           AQGSN-HYHHFVNNSG-----MSALDFRYAQVAQDVLRNQ-KGTMHDIYDMLASTQLDYE 333

A. gottschalkii            KDEYDPNYYHFANNSG-----MSLLDFEFAQTTRSVFRNH-EKNMFDLYDMLKNTENNYE 355

Haloferax mediterranei     ADQSNPRYYEFSNDSG-----MSLLDFRFGQEIRQVLRDF-TDDWYGFRDMLQETESEHD 346

S. pyogenes MGAS5005       HTDDDYDMTTFANNSG-----MGLLDFRFANAIRQLYTGFSTFTMRDFYKVLENRDQVTN 342

T. ethanolicus ATCC        PDPKYEEYRTFPDRTG-----VNNLDFEYYRAATNTFGYF-SETMKDFGEMMIKTSNDYI 383

B. halodurans sp. 193      PDPKYDEYRTFPDRTG-----VNNLDFEYYNANRQAFGEF-SRSMSDFGQMLVQTSADYM 377

Novamyl                    GTANHLEKVRYANNSG-----VNVLDFDLNTVIRNVFGTF-TQTMYDLNNMVNQTGNEYK 349

ATase                      SDPLYADQVKFANTSG-----IAAMDFYTNRSIRDTFAGA--GSMKSLDAAITKTNRDYL 344

X. axonopodis str. 306     -DANKIAGHTWTRNAG-----VSVLDFPLKQQLAAVFGH-EQAGFEKLAAPLFLRQGPYA 338

X. campestris str. 33913   -DPAKIAGHTWARNAG-----VSVLDFPLKQQLSAVFGH-KQAGFEQLATPLYLRKGPYG 389

Alteromonas macleodii      -EANNIAQHTLPKNGG-----VSVLDFPMQKAMVSVFEKPLESDFADLENALHLTHGPYH 367

V. alginolyticus 12G01     NTEGEEKMLTYIGESGSPEQLTSVLNFPLQATMTRVFAAG--QPTDYLRFRLEKMMEMFP 378

                                          .        :                          :        

                                Region 4

Nostoc sp. PCC 9229        GATELVTFIDNHDMPRFQSLNP---------------------DPAMLRVAIALIMTSRG 396

Nostoc sp. PCC 7120        GATELITFVDNHDMPRFQSLNP---------------------DPAMLKVAIALIMTSRG 396

Lyngbya sp. PCC 8106       SATELITFIDNHDLHRFQTLNS---------------------DPGYLHMAVALIMTSRG 397

Gloeobacter violaceus PCC  GATELVTFVDNHDMPRFQSLGA---------------------DGEALRLAVDLIMTCRG 398

Klebsiella pneumoniae M5A1 SDDWQVVFMDNHDMARIGTALRSNATTFGPGNNETGGSQSEAFAQKRIDLGLVATMTVRG 410

Vibrio cholerae 1587       SDDWQVVFMDNHDMARISTALRSSASTFGPGNNEAGGNQSEVFAQQRVNLGLVATMTVRG 412

Thermofilum pendens Hrk 5  WQNKLVNFIDSHDVPRFLSLS---------------------KSITRFHQVLAFVMTAPG 390

Thermococcus sp. B1001     WQNKLTIFVDSHDVPRFLSLR---------------------NDLIRFHQALAFVLTAPG 390

P. furiosus DSM3638        YPNKQLNFLDSHDLVRFLNMNPN------------------KD---RYHMALGLVMTLPG 367

T. kodakarensis KOD1       YPTKAVNFLDSHDLVRFLNAGDR------------------KDEIQRFHMALALTLTLPG 368

Bacillus circulans 251     QVDDQVTFIDNHDMERFHASNA---------------------NRRKLEQALAFTLTSRG 381

Bacillus sp. 17-1          QMEDQVTFIDNHDMERFHNNSA---------------------NRRKLEQALAFTLTSRG 381

Bacillus sp. strain 1011   QVNDQVTFIDNHDMERFHTSNG---------------------DRRKLEQALAFTLTSRG 381

Bacillus licheniformis     QVNDQVTFIDNHDMDRFKTSAV---------------------NNRRLEQALAFTLTSRG 388

Bacillus circulans 8       QVNDQVTFIDNHDMDRFKTSAV---------------------NNRRLEQALAFTLTSRG 388

Paenibacillus sp. C36      QVNDQVTFIDNHDMDRFKTSAV---------------------NNRRLEQALAFTLTSRG 388

Bacillus macerans          YINNMVTFIDNHDMDRFQQAGA---------------------STRPTEQALAVTLTSRG 382

P. macerans IAM1243        YINNMVTFIDNHDMDRFQVAGS---------------------GTRATEQALALTLTSRG 382

Tabium                     FINDMVTFIDNHDMDRFYNGG----------------------STRPVEQALAFTLTSRG 381

Toruzyme                   FINDMVTFIDNHDMDRFYTGG----------------------STRPVEQALAFTLTSRG 354

BNO2                       EVLDQVTFIDNHDMDRFMIDGG---------------------DPRKVDMALAVLLTSRG 381

G. stearothermophilus ET1  EVIDQVTFIDNHDMDRFMADEG---------------------DPRKVDIALAVLLTSRG 381

B. brevis CD 162           EVIDQVTFIDNHDMSRFSM-VV---------------------FNFQTDIALAVLLTSRG 365

Bacillus sp. TS1-1         EVIDQVTFIDNHDMSRFSVGSS---------------------SNRQTDMALAVLLTSRG 393

Bacillus ohbensis          EVIDQVTFIDNHDMSRFSFEQS---------------------SNRHTDIALAVLLTSRG 376

B. agaradhaerens LS-C3     RPQDQVTFLDNHDMSRFTNGGE---------------------STRTTDIGLALMLTSRG 351

Bacillus agaradhaerens     RPQDQVTFLDNHDMSRFTNDGE---------------------STRTTDIGLALMLTSRG 385

Bacillus sp. G-825-6       KPQDQVTFIDNHDIDRFSRSGH---------------------STRSTDLGLALLLTSRG 369

Bacillus firmus            KPQDQVTFIDNHDINRFSRNGH---------------------STRTTDLGLAFLLTSRG 369

Bacillus clarkii           RPQDQVTFIDNHDIDRFTVEGR---------------------DTRTTDIGLAFLLTSRG 372

A. gottschalkii            RVVDQVTFIDNHDMDRFHYDGA---------------------TKRNVEIGLAFLLTSRG 394

Haloferax mediterranei     QVIDQVPFIDNHDMPRFTVADG---------------------DTRNTDMALAVLLTSRG 385

S. pyogenes MGAS5005       EVTDQVTFIDNHDMERFATKVAN--------------------NQTAVNQAYALLLTSRG 382

T. ethanolicus ATCC        YENQAVTFIDNHDVTRFRYIQP---------------------NDKPYHAALAVLMTSRG 422

B. halodurans sp. 193      VENQAVTFIDNHDVSRFRYIQP---------------------NDKPYHASLAVLLTSRG 416

Novamyl                    YKENLITFIDNHDMSRFLSVNS---------------------NKANLHQALAFILTSRG 388

ATase                      YEQDLITFLDNQDTRRFGTLNS---------------------DPAALHRALAFLLTTRG 383

X. axonopodis str. 306     NPYALMSFYDNHDMARLDASDN------------------------GFIDAHNWLFTARG 374

X. campestris str. 33913   NPYELMSFYDNHDMARLDASDT------------------------GFIDAHNWLFTARG 425

Alteromonas macleodii      NPYDLTTFYDNHDMARINATDN------------------------GFINAHNWLFTVRG 403

V. alginolyticus 12G01     NPYIMPNFIDNHDMPRFLSQGS----------------------VNDMKQALITMMSVPG 416

                                  * *.:*  *:                                      ::  *

                                322 - 328

Nostoc sp. PCC 9229        IPCIYYGTEQYLHNDTD------GGNDQYNR------PMMESWDTDTEVYRYIRLLSGLR444

Nostoc sp. PCC 7120        IPCIYYGTEQYLHDDTN------GGNDPYNR------PMMGNWDTDTEVYRYLRLLSGIR444

Lyngbya sp. PCC 8106       IPCLYYGTEQYLHDDTNGDYNPYGNNDPYNR------PMMEKWDKNSPLYREIRLLSGVR451

Gloeobacter violaceus PCC  IPCLYYGTEQYLHDDTD------GGNDPYNR------PMMDRWDTDTPLFQDIRVLSEVR446

Klebsiella pneumoniae M5A1 IPAIYYGTEHYAANFTSN-SFGQVGSDPYNR------EKMPGFDTESEAFSIIKTLGDLR463

Vibrio cholerae 1587       IPAIYYGTEHYSANFTQN-AFGQVGSDPYNR------EKMPSFSQDTQAFKIIQALTELR465

Thermofilum pendens Hrk 5  IPVIYYGDEQYLHYDATN-EFGQVGGDPYNR------PMMTSWDTTTTAFKLIKALAQLR443

Thermococcus sp. B1001     IPIIYYGDEQYLHNDTVN-DFGQVGGDPYNR------PMMKTWNTSTTAFKLIKTLASLR443

P. furiosus DSM3638        IPVIYYGDESYLVSKEG-------KGDPYNR------PMMV-FDNSTKAAEIIRKLSLLR413

T. kodakarensis KOD1       IPVIYYGDESYLVSKDG-------KGDPYNR------PTMV-FDNTTEASRIIRTLGGLR414

Bacillus circulans 251     VPAIYYGTEQYMS----------GGTDPDNR------ARIPSFSTSTTAYQVIQKLAPLR425

Bacillus sp. 17-1          VPAIYYGTEQYMS----------GGNDPDNR------ARIPSFSTTTTAYQVSKKLAPLR425

Bacillus sp. strain 1011   VPAIYYGSEQYMS----------GGNDPDNR------ARLPSFSTTTTAYQVIQKLAPLR425

Bacillus licheniformis     VPAIYYGTEQYLT----------GNGDPDNR------GKMPSFSKSTTAFNVISKLAPLR432

Bacillus circulans 8       VPAIYYGTEQYLT----------GNGDPDNR------AKMPSFSKSTTAFNVISKLAPLR432

Paenibacillus sp. C36      VPAIYYGTEQYMT----------GNGDPDNR------AKMPSFSKTTTAFNVISKLAPLR432

Bacillus macerans          VPAIYYGTEQYMT----------GNGDPNNR------GMMTGFDTNKTAYKVIKALAPLR426

P. macerans IAM1243        VPAIYYGTEQYMT----------GDGDPNNR------AMMTSFNTGTTAYKVIQALAPLR426

Tabium                     VPAIYYGTEQYMT----------GNGDPYNR------AMMTSFNTSTTAYNVIKKLAPLR425

Toruzyme                   VPAIYYGTEQYMT----------GNGDPYNR------AMMTSFDTTTTAYNVIKKLAPLR398

BNO2                       VPNIYYGTEQYMT----------GNGDPNNR------KMMSSFNKNTRAYQVIQKLSSLR425                                  G. stearothermophilus ET1  VPNIYYGTEQYMT----------GNGDPNNR------KMMTSFNKNTRAYQVIQKLSSLR425

B. brevis CD 162           VPTIYYGTEQYLT----------GGNDPDNR------KPMKTFDRSTNSYKITSKLASLR409

Bacillus sp. TS1-1         VPTIYYGTEQYVT----------GGNDPENR------KPLKTFDRSTNSYQIISKLASLR437

Bacillus ohbensis          VPTIYYGTEQYLT----------GGNDPENR------KPMSDFDRTTNSYQIISTLASLR420

B. agaradhaerens LS-C3     VPTIYYGTEQYME----------GDGDPGSR------GMMASFDENTDAYKLIQKLAPLR395

Bacillus agaradhaerens     VPTIYYGTEQYME----------GDGDPGSR------GMMESFGENTDAYKLIQKLAPLR429

Bacillus sp. G-825-6       VPTIYYGTEIYMT----------GDGDPDNR------KMMNTFDQSTVAYQIIQRLSSLR413

Bacillus firmus            VPTIYYGTEIYMT----------GDGDPDNR------KMMNTFDQSTVAYQIIQQLSSLR413

Bacillus clarkii           VPAIYYGTENYMT----------GKGDPGNR------KMMESFDQTTTAYQVIQKLAPLR416

A. gottschalkii            VPTIYYGTEQYLT----------GNGDPYNR------KPMSSFDQNTKAYKIIQKLAPLR438

Haloferax mediterranei     TPAVYYGTEQYLT----------GGNDPDNR------KPMPSFDTTTTAYKVIQALTSLR429

S. pyogenes MGAS5005       VPNIYYGTEQYAT----------GDKDPNNR------GDMPSFNKESQAYKVISKLAPLR426

T. ethanolicus ATCC        TPNIYYGTEQYLY----------PADASDIAGRMFMQTST-SFDQTTTAYKLIRKLSDLR471

B. halodurans sp. 193      IPNLYYGTEQYLN----------PGHGGSDAGRLFLQAAAPAFSEQTVAYRLIGKLSALR466

Novamyl                    TPSIYYGTEQYMA----------GGNDPYNR------GMMPAFDTTTTAFKEVSTLAGLR432

ATase                      TPCLFYGTEQYLHNDTG--EGSNKGKDPYNR------PPMASFDTDTVAYREIRALSDLR435

X. axonopodis str. 306     IPVIYYGSEIGFMRG--------RAEHAGNRN--YFGVERIRTAPQSPIFGPLQRIAQVR424

X. campestris str. 33913   IPVIYYGSETGFMRG--------RAEHAGNRN--YFGEERVSNAPQSPIFGPLQRIATLR475

Alteromonas macleodii      IPVVYMGSEIGFMRG--------TAEHAGNRN--YVGQERLDAAVNHPIQQALTDIANVR453

V. alginolyticus 12G01     IPVIYQGTEQAMSAAR---DAMFAGGYREDG------DYVDSFDQNSEMYLFIQELAKLR467

                                                                                                       #                                                                                                                                                           *    ::        *          *                                              :     :*                                                                                                                                                                                  

Nostoc sp. PCC 9229        RLNPAVSMVSHWQKYLTND---VYCYVRRYRDS--LCFVALN--RGGEVTLPEVETELPD497

Nostoc sp. PCC 7120        RLNPAISMGSQWQKYLTSD---VYCYVRRYRSS--VCFVALN--RGAELILPEVQTDLPD497

Lyngbya sp. PCC 8106       RLNPAASMGGQWQKYITPD---IYCYTRRYRDS--RVFVAMN--RGEDVVLEAVETGLPD504

Gloeobacter violaceus PCC  RRNPAVKWGGQWTRYITPD---VFAYVRKYRDS--RCFVMNR--SHEAVRLEAVLTELPD499

Klebsiella pneumoniae M5A1 KSSPAIQNGTYTELWVNDD---ILVFERRSGND--IVIVALNRGEANTINVKN--IAVPN516

Vibrio cholerae 1587       QNSLAIQRGSYTQRWVNDD---ILVYERKEGDD--VVTVALNRGPATSVTVSN--LALQD518

Thermofilum pendens Hrk 5  RANTALAYGLVTTRYVSSD---VYIFERKFFGN--VVLVAINRNLNSPVAVSNVYTSLPD498

Thermococcus sp. B1001     RYNPALAYGLIATRYVSDD---IYIFERKFFDN--VVLVAINRNLNSPYVVSNVYTSLPD498

P. furiosus DSM3638        KVNDALAYSDFRTVYVDYN---TWIFERKFGSH--KILVALNKGPDKNITIS---LNWTD465

T. kodakarensis KOD1       KTNDALVFGDFMTVTASYE---TWAFERTFGNH--SLLVVMNKGPAVNLTFS---VDWPD466

Bacillus circulans 251     KCNPAIAYGSTQERWINND---VLIYERKFGSN--VAVVAVNRNLNAPASISGLVTSLPQ480

Bacillus sp. 17-1          KSNPAIAYGTTQERWINND---VLIYERKFGNN--VAVIAVNRNVNTSASITGLVTSLPA480

Bacillus sp. strain 1011   KSNPAIAYGSTHERWINND---VIIYERKFGNN--VAVVAINRNMNTPASITGLVTSLRR480

Bacillus licheniformis     KSNPAIAYGSTQQRWINND---VYIYERKFGKS--VAVVAVNRNLTTPTSITNLNTSLPS487

Bacillus circulans 8       KSNPAIAYGSTQQRWINND---VYVYERKFGKS--VAVVAVNRNLSTSASITGLSTSLPT487

Paenibacillus sp. C36      KTNPAIAYGTTQQRWINND---VYVYERKFGNN--VAVVAVNRNLSTPTSISGLTTSLPS487

Bacillus macerans          KSNPALAYGSTTQRWVNSD---VYVYERKFGSN--VALVAVNRSSTTAYPISGALTALPN481

P. macerans IAM1243        KSNPAIAYGTTTERWVNND---VLIIERKFGSS--AALVAINRNSSAAYPISGLLSSLPA481

Tabium                     KSNPAIAYGTTQQRWINND---VYIYERKFGNN--VALVAINRNLSTSYNITGLYTALPA480

Toruzyme                   KSNPAIAYGTQKQRWINND---VYIYERQFGNN--VALVAINRNLSTSYYITGLYTALPA453

BNO2                       RNNPALAYGDTEQRWINGD---VYVYERQFGKD--VVLVAVNRSSSSNYSITGLFTALPA480 G. stearothermophilus ET1  RSNPALSYGDTEQRWINSD---VYIYERQFGKD--VVLVAVNRSLSKSYSITGLFTALPS480

B. brevis CD 162           QRNSALGYGNTTERWINSD---VYIYERKFGNS--IVLTAVN-SSNRNQTISNLNTSLPQ463

Bacillus sp. TS1-1         QTNSALGYGTTTERWLNED---IYIYERTFGNS--IVLTAVN-SSNSNQTITNLNTSLPQ491

Bacillus ohbensis          QNNPALGYGNTSERWINSD---VYIYERSFGDS--VVLTAVN-SGDTSYTINNLNTSLPQ474

B. agaradhaerens LS-C3     KSNPAYGYGTTTERWINDD---VLIYERHFGEN--YALIAINRNLNTSYNIQGLQTEMPS450

Bacillus agaradhaerens     KSNPAYGYGTTKERWINDD---VIIYERNFGDN--YALIAINRNLNTSYNIQGLQTEMPS484

Bacillus sp. G-825-6       QENRAIAYGDTTERWINED---VFIYERSFNGE--YALIAVNRNLNRSYQISSLVTDMPS468

Bacillus firmus            QENRAIAYGDTTERWINED---VFIYERSFNGE--YALIAVNRSLNHSYQISSLVTDMPS468

Bacillus clarkii           QENKAVVYGSTKERWINDD---VLIYERSFNGD--YLLVAINKNVNQAYTISGLLTEMPA471

A. gottschalkii            KSNPALAYGTTQERWLNND---VIIYERKFGNN--IVLVAINRNLSQSYSITGLNTKLPE493

Haloferax mediterranei     SSNRRSPTADTEERWINSD---VFVYEREFGDN--VVLVAINRSLDW-YDVSGLQTSLPE483

S. pyogenes MGAS5005       KQNQALAYGTTEQRWISDH---VLVFERKFGNH--VALVAINRDQTNGYTITNAKTALPQ481

T. ethanolicus ATCC        RSNEAVAYGTTEILYSTDD---VLVFKRQFYDK--QVIVAVNRQPDRSFAVPDLKTTLPV526

B. halodurans sp. 193      QSNDALAYGTTDILFSNDD---ALVYKRQFFDK--QVIVAVNRQPDRTVSIPALTTTLPV521

Novamyl                    RNNAAIQYGTTTQRWINND---VYIYERKFFND--VVLVAINRNTQSSYSISGLQTALPN487

ATase                      RSNPAVAYGDHQQRWINDD---VYVYERRFGDN--VLLTAIN-KGSHEYRLDGLRTALPA489

X. axonopodis str. 306     RNTPALQRGVQVDVQLHGN---QAAFLRVYQHAGTTQTALVLLNKADTAATIQVTRFLQP481

X. campestris str. 33913   RNTPALQRGVQVDLQLRGD---QAAFLRVYQHAGMTQTALVLLNKGDAAADIAVSRLLQP532

Alteromonas macleodii      KNTPALQRGIQVNVALSGH---TAAFYRVINTAESQQTALVLLNKGDSAQTFNVNQFIQS510

V. alginolyticus 12G01     TENKVMTRGEMKVIGSDKAGAGVFAFTRTLDND--EVLVVMNTSNSPMLMNQLDVEQVGG525

                                    .                                 *

Nostoc sp. PCC 9229        GEHTCVLT-----RNKYEVKDGK----IYDLVLEERGVIVFSHVG--------------- 533

Nostoc sp. PCC 7120        GEHTCAVT-----RNKFEVKDGK----IYNLQLEERGVMVLSHVG--------------- 533

Lyngbya sp. PCC 8106       GEHTDVMS-----PNKYEVEEGK----IHNLQLDSKQIIVLSHVG--------------- 540

Gloeobacter violaceus PCC  GAHRCVLS-----EAAFTIQDGR----LEKLELAPRQVVVISFVG--------------- 535

Klebsiella pneumoniae M5A1 GVYPS----LIGNNSVSVANKRT------TLTLMQNEAVVIRSQSD-------------- 552

Vibrio cholerae 1587       GSHIN----LIGDDSVSVTGGQA------TFHLAQNQAVVLHAVDS-------------- 554

Thermofilum pendens Hrk 5  GVYSDYLGGLINGTSIKVVGGKF------SVTLPPGSVSVWQYKA--VPSGPWVGAIDPT 550

Thermococcus sp. B1001     GSYNDYLGGLLNGVGITVSSGTF------SVELPAGSVSVWQYKA--TPTDPWVGAIDPV 550

P. furiosus DSM3638        GTYID----IIEGAILKVKEGQG------EIKLPRYSFYVFHVEE--EQKTPLIGSITPY 513

T. kodakarensis KOD1       GNYRD----ALYGGEMVVSGGKA------SVYLPRDSVYVFHIEG--EQKKPLIGSITPY 514

Bacillus circulans 251     GSYNDVLGGLLNGNTLSVGSGGA----ASNFTLAAGGTAVWQYTA--ATATPTIGHVGPM 534

Bacillus sp. 17-1          GSYTDVLGGLLNGNNLTVGSGGS----ASIFTLAAGGTAVWQYTT--AVTAPTIGHVGPM 534

Bacillus sp. strain 1011   ASYNDVLGGILNGNTLTVGAGGA----ASNFTLAPGGTAVWQYTT--DATTPIIGNVGPM 534

Bacillus licheniformis     GTYTDVLGGVLNGNNITS-SGGN----ISSFTLAAGATAVWQYTA--SETTPTIGHVGPV 540

Bacillus circulans 8       GSYTDVLGGVLNGNNITS-TNGS----INNFTLAAGATAVWQYTT--AETTPTIGHVGPV 540

Paenibacillus sp. C36      GTYNDVLAGALSGNNITS-TGGN----VANFTLAAGATAVWQYTA--NTTTPTIGHVGPV 540

Bacillus macerans          GTYTDVLGGLLNGNSITVN-GGT----VSNFTLAAGGTAVWQYTT--TESSPIIGNVGPT 534

P. macerans IAM1243        GTYSDVLNGLLNGNSITVGSGGA----VTNFTLAAGGTAVWQYTA--PETSPAIGNVGPT 535

Tabium                     GTYTDVLGGLLNGNSISVASDGS----VTPFTLSAGEVAVWQYVS--SSNSPLIGHVGPT 534

Toruzyme                   GTYSDMLGGLLNGSSITVSSNGS----VTPFTLAPGEVAVWQYVS--TTNPPLIGHVGPT 507

BNO2                       GTYTDQLGGLLDGNTIQVGSNGS----VNAFDLGPGEVGVWAYSA--TESTPIIGHVGPM 534

G. stearothermophilus ET1  GTYTDQLGALLDGNTIQVGSNGA----VNAFNLGPGEVGVWTYSA--AESVPIIGHIGPM 534

B. brevis CD 162           GNYTDELQQLLDGNTITVNANGS----ANSPQLQANSVAVWQVTK--ESTSPLIGHVGPM 517

Bacillus sp. TS1-1         GNYTDELQQRLDGNTITVNANGA----VNSFQLRANSVAVWQVSN--PSTSPLIGQVGPM 545

Bacillus ohbensis          GQYTDELQQLLDGNEITVNSNGA----VDSFQLSANGVSVWQITE--EHASPLIGHVGPM 528

B. agaradhaerens LS-C3     NSYDDVLDGLLDGQSIVVDNKGG----VNEFQMSPGEVSVWEFEAE-NVDKPSIGQVGPI 505

Bacillus agaradhaerens     NSYDDVLDGLLDGQSIVVDNNGE----VNEFQMSPGEVGVWEFEAT-NVDKPSIGQVGPI 539

Bacillus sp. G-825-6       QLYEDELSGLLDGQSITVAQDGS----VQPFLLAPGEVSVWQYSNG-QNVAPEIGQIGPP 523

Bacillus firmus            QLYEDELSGLLDGQSITVDQNGS----IQPFLLAPGEVSVWQYSNG-QNVAPEIGQIGPP 523

Bacillus clarkii           QVYHDVLDSLLDGQSLAVKENGT----VDSFLLGPGEVSVWQHISE-SGSAPVIGQVGPP 526

A. gottschalkii            GYYYDELDGLLSGKSITVNPDGS----VNQFIINPGEVSIWQFAG--ETITPLIGQVGPI 547

Haloferax mediterranei     GTYDDALGGTLDGFSTTVNTDGS----IDTFSVGPQTVCVWEHTG--TTAEPALGHVGPT 537

S. pyogenes MGAS5005       NSYKDKLEGLLGGQELIVGADGT----ISSFELGAGQVAVWTYEG--EDKTPQLGDVDAS 535

T. ethanolicus ATCC        GTYQDVLEGLLYGKSMTVVEENGQH-KIKGFTLSGGEVNVWAYNPSLGTEIPRIGNVIST 585

B. halodurans sp. 193      GTYPDALDGLLYGRTMTVVNQNGAL-QIPAFTLAGGEVSVWSHNPPADPAEPHIGEVIST 580

Novamyl                    GSYADYLSGLLGGNGISVS-NGS----VASFTLAPGAVSVWQYST--SASAPQIGSVAPN 540

ATase                      GTYRDVLGGTFGGSDLTVEDGDGTDRSTVAPVLGAGQVAVWSYRAP-VDTEPRIGGVGPV 548

X. axonopodis str. 306     GAWRDAIN----GEQLQVQRG-------FATAVPAHGVRVLLSDA--------------- 515

X. campestris str. 33913   GSWRDAFS----GEQVQVQGR-------VTLQVPAHGVRVLLSDA--------------- 566

Alteromonas macleodii      GNWVEQLT----GRELTIAEGGK-----LSATVEPNGVQVWLREG--------------- 546

V. alginolyticus 12G01     TVFQQQIMSNWAEAPEQLVADENG---HVTLELPAKSAVIYSKTSSNQSVDTPDLNIRLA 582

                                                              :               :             

Nostoc sp. PCC 9229        ------------------------------------------------------------

Nostoc sp. PCC 7120        ------------------------------------------------------------

Lyngbya sp. PCC 8106       ------------------------------------------------------------

Gloeobacter violaceus PCC  ------------------------------------------------------------

Klebsiella pneumoniae M5A1 ------------------------------------------------------------

Vibrio cholerae 1587       ------------------------------------------------------------

Thermofilum pendens Hrk 5  MGRAGNVVV----ISGEGFGSQPGQVLITNGQSTWSATVTYWSDKSIEFIVPSGVTTPLN 606

Thermococcus sp. B1001     MGRAGNIVT----VSGEGFGDVPGRVLITNGQDYWTAEVTYWSDKSVEFIVPSGITTQLN 606

P. furiosus DSM3638        IAQPGQKIL----IAGAGLNGN-IKVYIGGRR----ARIIEKEENSILVEVP-EIKTMNA 563

T. kodakarensis KOD1       AARPGQEIV----IGGAGFGKG-GKVIIGGRE----AKVLSWEDGKIVVEVP-RLETSAA 564

Bacillus circulans 251     MAKPGVTIT----IDGRGFGSSKGTVYFGTTAVSG-ADITSWEDTQIKVKIPA-VAGGNY 588

Bacillus sp. 17-1          MAKPGAAVT----IDGRGFGATKGTVYFGTTAVTG-ANITAWEDTQIKVKIPA-VAGGVY 588

Bacillus sp. strain 1011   MAKPGVTIT----IDGRGFGSGKGTVYFGTTAVTG-ADIVAWEDTQIQVKIPA-VPGGIY 588

Bacillus licheniformis     MGKPGNVVT----IDGRGFGSAKGTVYFGTTAVTG-SAITSWEDTQIKVTIPP-VAGGDY 594

Bacillus circulans 8       MGKPGNVVT----IDGRGFGSTKGTVYFGTTAVTG-AAITSWEDTQIKVTIPS-VAAGNY 594

Paenibacillus sp. C36      MGKAGNTVT----IDGRGFGTTKGTVYFGTTAVTG-SAITSWEDTQIKVTIPA-VAAGNY 594

Bacillus macerans          MGKPGNTIT----IDGRGFGTTKNKVTFGTTAVTG-ANIVSWEDTEIKVKVPN-VAAGNT 588

P. macerans IAM1243        MGQPGNIVT----IDGRGFGGTAGTVYFGTTAVTG-SGIVSWEDTQIKAVIPK-VAAGKT 589

Tabium                     MTKAGQTIT----IDGRGFGTTSGQVLFGSTAGT----IVSWDDTEVKVKVPS-VTPGKY 585

Toruzyme                   MTKAGQTIT----IDGRGFGTTAGQVLFGTTPAT----IVSWEDTEVKVKVPA-LTPGKY 558

BNO2                       MGQVGHQVT----IDGEGFGTNTGTVKFGTTAAN----VVSWSNNQIVVAVPN-VSPGKY 585

G. stearothermophilus ET1  MGQVGHKLT----IDGEGFGTNVGTVKFGNTVAS----VVSWSNNQITVTVPN-IPAGKY 585

B. brevis CD 162           IGKTGNTVT----VSGEGFGDKKGSVLFGSTSAE----IVSWSNTEIQVKVPN-VTAGHY 568

Bacillus sp. TS1-1         MGKSGNTIT----VSGEGFGDERGSVLFDSTSSE----IISWSNTEISVKVPN-VAGGYY 596

Bacillus ohbensis          MGKHGNTVT----ITGEGFGDNEGSVLFDSDFSD----VLSWSDTKIEVSVPD-VTAGHY 579

B. agaradhaerens LS-C3     IGEAGRTVT----ISGEGFGSSQGTVHFGSTSAE----ILSWNDTIITLTVPN-NEAGYH 556

Bacillus agaradhaerens     IGEAGRTVT----ISGEGFGSSPGTVQFGSTSAE----IVSWNDTVIIITVPN-NEAGYH 590

Bacillus sp. G-825-6       IGKPGDEVR----IDGSGFGNSMGNVSFAGSTMN----VLSWNDETIIAELPV-HNGGKN 574

Bacillus firmus            IGKPGDEVR----IDGSGFGSSTGDVSFAGSTMN----VLSWNDDTIIAELPE-HNGGKN 574

Bacillus clarkii           MGKPGDAVK----ISGSGFGSEPGTVYFRDTKID----VLTWDDETIVITLPE-TLGGKA 577

A. gottschalkii            MGQVGNKVT----ISGVGFGDKKGTVNFGEIDAT----IISWTNSVIQIEIPS-VPAGNY 598

Haloferax mediterranei     MGQPGHTVV----LSGDGFGSTEGSVEFGTTSAS----ITSWSNTEIEATVPA-VSGGYY 588

S. pyogenes MGAS5005       VGIAGNKIT----ISGQGFGNSKGQVTFGEISAE----ILSWSDTLITLKVPT-VPANYY 586

T. ethanolicus ATCC        MGRPGNLVY----IYGTGLG-GNVTVKFDTTPAQ----VVSNSDEMITAVVPN-TPG-IK 634

B. halodurans sp. 193      MGRPRNTVY----IYGTGLG-DAAAVAFGSQQAA----VVSAQDNRIAAVVPN-VQAGEY 630

Novamyl                    MGIPGNVVT----IDGKGFGTTQGTVTFGGVTAT----VKSWTSNRIEVYVPN-MAAGLT 591

ATase                      VTRAGATVT----VEGTGFG-SGGTVAIGGVPAT----VQQWTADRITATVPVGVPTGAV 599

X. axonopodis str. 306     ------------------------------------------------------------

X. campestris str. 33913   ------------------------------------------------------------

Alteromonas macleodii      ------------------------------------------------------------

V. alginolyticus 12G01     QDWEGQTITGDIVIAGSANANEELNLVVDGNLETAQTITVGADGQFSVTLSTRHFAIGEQ 642

Nostoc sp. PCC 9229        ----------------------ERIKGQTIVRAQLNGVQ------------------TQP 553

Nostoc sp. PCC 7120        ----------------------ERVKAQTIVRVQLNGVH------------------TQP 553

Lyngbya sp. PCC 8106       ----------------------ERLKAQTIVRVQLNGVQ------------------TLP 560

Gloeobacter violaceus PCC  ----------------------RPVRGREIVRIQVNGFR------------------TQP 555

Klebsiella pneumoniae M5A1 ---------------------DAENPTVQSINFTCNNGY------------------TIS 573

Vibrio cholerae 1587       ---------------------GSVDPTLKSVTFTCYNGY------------------TNL 575

Thermofilum pendens Hrk 5  DNHVTVIVKRADGATSNGIAFQYLSGRQIPVIFEVQNTKGTT-------------LETVP 653

Thermococcus sp. B1001     ENHVEVRIERADGATSNGIAFEYLTNKQIPAIFEVRNTQGTN-------------LETQV 653

P. furiosus DSM3638        WIPVWVVVN---GTRSNEVKLRYYSSNDIPALIVLQG---------------------NY 599

T. kodakarensis KOD1       WVNVTVVSD---GGRSPPRPLRYYSGNDVPALIALNASL-----------------VGEV 604

Bacillus circulans 251     NIKVANAAGTASNVYDN---FEVLSGDQVSVRFVVNNAT------------------TAL 627

Bacillus sp. 17-1          NIKIANSAGTSSNVHDN---FEVLSGDQVSVRFVVNNAT------------------TAL 627

Bacillus sp. strain 1011   DIRVANAAGAASNIYDN---FEVLTGDQVTVRFVINNAT------------------TAL 627

Bacillus licheniformis     AVKVA-ANGVNSNAYND---FTILSGDQVSVRFVINNAT------------------TAL 632

Bacillus circulans 8       AVKVA-ASGVNSNAYNN---FTILTGDQVTVRFVVNNAS------------------TTL 632

Paenibacillus sp. C36      AVKVA-ASGVNSNTYNN---FTILSGNQVSVRFVINNAS------------------TTL 632

Bacillus macerans          AVTVTNAAGTTSAAFNN---FNVLTADQVTVRFKVNNAT------------------TAL 627

P. macerans IAM1243        GVSVKTSSGTASNTFKS---FNVLTGDQVTVRFLVNQAN------------------TNY 628

Tabium                     NISLKTSSGATSNTYNN---INILTGNQICVRFVVNNAS------------------TVY 624

Toruzyme                   NITLKTASGVTSNSYNN---INVLTGNQVCVRFVVNNAT------------------TVW 597

BNO2                       NITVQSSSGQTSAAYDN---FEVLTNDQVSVRFVVNNAT------------------TNL 624                                                   

G. stearothermophilus ET1  NITVQTSGGQVSAAYDN---FEVLTNDQVSVRFVVNNAN------------------TNW 624

B. brevis CD 162           NLSVVNATNTKSPAYEK---FEVLSGNQVSVRFAVNNAT------------------TNS 607

Bacillus sp. TS1-1         DLSVVTAANLKSPTYKE---FEVLSGNQVRVRFGVNNAT------------------TSP 635

Bacillus ohbensis          DISVVNAGDSQSPTYDK---FEVLTGDQVSIRFAVNNAT------------------TSL 618

B. agaradhaerens LS-C3     DITVVTEDEQVSNAYE----FEVLTADQVTVRFIIDNAE------------------TKL 594

Bacillus agaradhaerens     DITVVTEDEQVSNAYE----FEVLTADQVTVRFIIDNAE------------------TKM 628

Bacillus sp. G-825-6       SITVTTNSGESSNGYP----FELLTGSQTSVRFVVNQAE------------------TSV 612

Bacillus firmus            SVTVTTNSGESSNGYP----FELLTGLQTSVRFVVNQAE------------------TSV 612

Bacillus clarkii           QISVTNSDGVTSNGYD----FQLLTGKQESVRFVVDNAH------------------TNY 615

A. gottschalkii            EITVSSEGGEKSNSYN----FEVLTNKQIPVRFVVNNAY------------------TSW 636

Haloferax mediterranei     DVTVTDANGAQSDPFSG---YEVLSGDQISARFVVNDAT------------------TDV 627

S. pyogenes MGAS5005       NISVTTADKQTSNSYQA---FEVLTDKQIPVRLLINDFK------------------TVP 625

T. ethanolicus ATCC        SITVIKGNYT-SNSFR----YHVLSGDLVQVIVKVNAST------------------EW- 670

B. halodurans sp. 193      AITVTKGGKT-SNPFR----YQVLGGDQVQVIFHVNKX---------------------- 663

Novamyl                    DVKVT-AGGVSSNLYS----YNILSGTQTSVVFTVKSAPP-----------------TNL 629

ATase                      QVTVGNGSGT-SNGYP----ITTRTGKPVPVQFTVQNPPA-----------------TAP 637

X. axonopodis str. 306     ----------------------PITDPALRQQLDLQMAE--------------------- 532

X. campestris str. 33913   ----------------------PVTDVALRKQLDAQMAD--------------------- 583

Alteromonas macleodii      ----------------------KVENEALLAQIKYQLSR--------------------- 563

V. alginolyticus 12G01     QHRFAIYSTEKKAGIEDVNFVSNLSWSNTPDDTIDDAGDAQDGVGGPNGNYSLPTDPTFD 702

Nostoc sp. PCC 9229        GETIVVIGDCPELGNWDISK--AYPLEYINTN------TWFAEIPFNESAGKLIAYKYAL 605

Nostoc sp. PCC 7120        GETIVVVGDCPELGNWDISK--AYPLEYINSN------TWFAEIPFDESAGKLISYKYAM 605

Lyngbya sp. PCC 8106       GESIVVIGDCPELGNWDIGK--SYPLEYINSN------TWFAEIPFNESAGKLINYKYTM 612

Gloeobacter violaceus PCC  GEVVAVIGDCPELGDWDLSR--AFRLEYINDN------TWFGEIPFNKSANQIVAYKYVI 607

Klebsiella pneumoniae M5A1 GQSVYIIGNIPQLGGWDL----TKAVKISPT--------QYPQWSASLELPSDLNVEWKC 621

Vibrio cholerae 1587       GQSVYAVGSVAQLGNWMP----VDAVKLAPT--------QYPTWSATIRVPATQSIEWKC 623

Thermofilum pendens Hrk 5  GEFLWLTGSVPELSNWSPAT--TRAVGPMLCPA-WPN--WFVVASVPANTYIEFKFLKAP 708

Thermococcus sp. B1001     GEFLWLTGSVPELSYWSPET--IKAVGPMLCPG-WPD--WFVVASVPADTYIEFKFLKAP 708

P. furiosus DSM3638        TGYLWVKGNIPELSEPRPLL--KSPTGHYFAVVPLPRNKTFTVQLYKGLPWEPLQPTNVT 657

T. kodakarensis KOD1       SGTLWLSGDLPELGEPRPLL--KSSMGYYFTVAPLPEGVPFSVRLYEGKAWGALRPLNLT 662

Bacillus circulans 251     GQNVYLTGSVSELGNWDP----AKAIGPMYN----QVVYQYPNWYYDVSVPAGKTIEFKF 679

Bacillus sp. 17-1          GQNVYLAGSVSELGNWDP----AKAIGPLYN----QVIYQYPTWYYDVTVPAGKTIEFKF 679

Bacillus sp. strain 1011   GQNVFLTGNVSELGNWDP----NNAIGPMYN----QVVYQYPTWYYDVSVPAGQTIEFKF 679

Bacillus licheniformis     GENIYLTGNVSELGNWTTG---AASIGPAFN----QVIHAYPTWYYDVSVPAGKQLEFKF 685

Bacillus circulans 8       GQNLYLTGNVAELGNWSTG---STAIGPAFN----QVIHQYPTWYYDVSVPAGKQLEFKF 685

Paenibacillus sp. C36      GQNLYLTGNVAELGNWSTG---PLAIGPAFN----QVIYSYPTWYYDVSVPAGTSLEFKF 685

Bacillus macerans          GQNVYLTGNVAELGNWTA----ANAIGPMYN----QVEASYPTWYFDVSVPANTALQFKF 679

P. macerans IAM1243        GTNVYLVGNAAELGSWDP----NKAIGPMYN----QVIAKYPSWYYDVSVPAGTKLDFKF 680

Tabium                     GENVYLTGNVAELGNWDT----SKAIGPMFN----QVVYQYPTWYYDVSVPAGTTIQFKF 676

Toruzyme                   GENVYLTGNVAELGNWDT----SKAIGPMFN----QVVYQYPTWYYDVSVPAGTTIEFKF 649

BNO2                       GQNIYIVGNVYELGNWDT----SKAIGPMFN----QVVYSYPTWYIDVSVPEGKTIEFKF 676

G. stearothermophilus ET1  GENIYLVGNVHELGNWNT----SKAIGPLFN----QVIYSYPTWYVDVSVPEGKTIEFKF 676

B. brevis CD 162           GTNVYIVGNVSELGNWDP----NKAIGPMFN----QVMYKYPTWYYDISVPAGKNLEYKY 659

Bacillus sp. TS1-1         GTNLYIVGNVSELGNWYA----DKAIGPMFN----QLMFQYPTWYYDISVPAGKNLEYKY 687

Bacillus ohbensis          GTNLYMVGNVNELGNWDP----DQAIGPMFN----QVMYQYPTWYYDISVPAEENLEYKF 670

B. agaradhaerens LS-C3     GENVFLVGNVHELGNWDP----EQSVGRFFN----QIVYQYPTWYYDVNVPANTDLEFKF 646

Bacillus agaradhaerens     GENIFLVGNVHELGNWDP----EQSVGRFFN----QVVYQYPTWYYDVNVPANTDLEFKF 680

Bacillus sp. G-825-6       GENLYLVGNVPELGSWDP----DKAIGPMFN----QVLYSYPTWYYDVSVPANQDIEYKY 664

Bacillus firmus            GENLYVVGDVPELGSWDP----DKAIGPMFN----QVLYSYPTWYYDVSVPANQDIEYKY 664

Bacillus clarkii           GENVYLVGNVPELGNWNP----ADAIGPMFN----QVVYSYPTWYYDVSVPADTALEFKF 667

A. gottschalkii            GQNVYLVGNVHELGNWDP----NRAIGPFFN----QVVYQYPTWYLDISVPADTTLEFKF 688

Haloferax mediterranei     GENVYVVGNVHELGDWDT----DRAVGPFFN----QVVHEYPNWYYDVNLPAGTDIEFKF 679

S. pyogenes MGAS5005       GEQLYLMGDVFEMGANDA----KNAVGPLFNNT--QTIAKYPNWFFDTHLPINKEIAVKL 679

T. ethanolicus ATCC        GQNIHIVGNLPELGGWDP----AMSTEAMMC-------PNYPEWFLPVSVPMGTTFEFKF 719

B. halodurans sp. 193      -----------------------RSRDXCLC-------RGX------------------- 674

Novamyl                    GDKIYLTGNIPELGNWSTD---TSGAVNNAQGP--LLAPNYPDWFYVFSVPAGKTIQFKF 684

ATase                      GESLYLTGDVAELGHWSTSP--DQTAGQLLR------VPNESRGVLVADLPAGAPVEFKF 689

X. axonopodis str. 306     -QAARDARNR-------------------------------------------------- 541

X. campestris str. 33913   -QAARDARNK-------------------------------------------------- 592

Alteromonas macleodii      -Q---------------------------------------------------------- 564

V. alginolyticus 12G01     KDNSQLAINKAEVFTVGSNVRLTFTMDKITDTWLPPNGFDHVGFTIFIDLPEEAATNLSE 762            

Nostoc sp. PCC 9229        WREGQSP-----------------------------LRENLVNRRWVIAKEGTVKWRDTW 636

Nostoc sp. PCC 7120        WREGRSP-----------------------------LRENILNRRWVVAKEGTVKWRDTW 636

Lyngbya sp. PCC 8106       LRQGQSP-----------------------------LRENLVSRRWVIASEGIVKWRDRW 643

Gloeobacter violaceus PCC  FRENGPP-----------------------------INENRTSRRRFVPDKSIAKWRDVW 638

Klebsiella pneumoniae M5A1 VKRNETNPTA------------------------NVEWQSGANNQFNSNDTQTTNGSF-- 655

Vibrio cholerae 1587       LKRNETNPAL------------------------NVVWQSGANNQLHSS-SSASQGSF-- 656

Thermofilum pendens Hrk 5  LGGTGVW---------------------------EPGSNHAYT----TPSDGIGRVSVTA 737

Thermococcus sp. B1001     LGGTGIW---------------------------EVGSNHAYL----TPSSGIGEVSVEA 737

P. furiosus DSM3638        LYGIGNK---------------------------TVILNEAAP---ETPVCGPGIVAVFA 687

T. kodakarensis KOD1       LYGVGNR---------------------------TVTLTEKPPGVSEGQKAGQKDVALYA 695

Bacillus circulans 251     LKKQGS----------------------------TVTWEGGSNHTFTAPSSGTATINVNW 711

Bacillus sp. 17-1          LKKQGS----------------------------TVTWEGGSNHTFTAPTSGTATINVNW 711

Bacillus sp. strain 1011   LKKQGS----------------------------TVTWEGGANRTFTTPTSGTATVNVNW 711

Bacillus licheniformis     FKKNGA----------------------------TITWEGGSNHTFTTPTSGTATVTINW 717

Bacillus circulans 8       FKKNGS----------------------------TITWESGSNHTFTTPASGTATVTVNW 717

Paenibacillus sp. C36      FKKNGS----------------------------TITWENGNNHTFTTPASGTATVTVNW 717

Bacillus macerans          IKVNGS----------------------------TVTWEGGNNHTFTSPSSGVATVTVDW 711

P. macerans IAM1243        IKKGGG----------------------------TVTWEGGGNHTYTTPASGVGTVTVDW 712

Tabium                     IKKNGN----------------------------TITWEGGSNHTYTVPSSSTGTVIVNW 708

Toruzyme                   IKKNGS----------------------------TVTWEGGYNHVYTTPTSGTATVIVDW 681

BNO2                       IKKDSQG---------------------------NVTWESGSNHVYTTPTNTTGKIIVDW 709

G. stearothermophilus ET1  IKKDGSG---------------------------NVIWESGSNHVYTTPTSTTGTVNVNW 709

B. brevis CD 162           IKKDHNG---------------------------NVTWQSGNNRTYTSPATGTDTVISNW 692

Bacillus sp. TS1-1         IKKDQNG---------------------------NVVWQSGNNRTYTSPTTGTDTVMINW 720

Bacillus ohbensis          IKKDSSG---------------------------NVVWESGNNHTYTTPATGTDTVLVDW 703

B. agaradhaerens LS-C3     IKIDQDN---------------------------NVTWQSGANQTYSSPESGTGIIRVDW 679

Bacillus agaradhaerens     IKIDQDN---------------------------NVTWQSGANHTYSSPESGTGIIRVDW 713

Bacillus sp. G-825-6       IMKDQNG---------------------------NVSWESGGNHIYRTPENSTGIVEVNY 697

Bacillus firmus            IMKDQNG---------------------------NVSWESGNNHIYRTPENSTGIVEVNF 697

Bacillus clarkii           IIVDGNG---------------------------NVTWESGGNHNYRVTSGSTDTVRVSF 700

A. gottschalkii            IKIDESG---------------------------NVIWQSGLNRVYTTPEKGTDTIYFEW 721

Haloferax mediterranei     VKIASDG---------------------------TVTWESGSNRQYTTPTDSTGEYSGTW 712

S. pyogenes MGAS5005       VKKDSIG---------------------------NVLWTSPETYSIKTGHEAQTITIKK- 711

T. ethanolicus ATCC        IKKDSNG---------------------------NVIWESGENRIFTSPNTSTGTVDTPV 752

B. halodurans sp. 193      ---XPN-------------------------------WGXG---IRTXRSIRS------- 690

Novamyl                    FIKRADG---------------------------TIQWENGSNHVATTPTGATGNITVTW 717

ATase                      VKVAADG---------------------------TVTWEGGANHRYTVPAGGTGTTTLTW 722

X. axonopodis str. 306     ------------------------------------------------------------

X. campestris str. 33913   ------------------------------------------------------------

Alteromonas macleodii      ------------------------------------------------------------

V. alginolyticus 12G01     LPKINASMPNGTWSRNAVVFGWQSSIYNTKGANATTWGEAVTPAPMVTVDKANNTISMDF 822         

Nostoc sp. PCC 9229        ASGRES------------------------------------------------------ 642

Nostoc sp. PCC 7120        ASGRES------------------------------------------------------ 642
Lyngbya sp. PCC 8106       ASGRES------------------------------------------------------ 649
Gloeobacter violaceus PCC  EEG--------------------------------------------------------- 641
Klebsiella pneumoniae M5A1 ------------------------------------------------------------
Vibrio cholerae 1587       ------------------------------------------------------------
Thermofilum pendens Hrk 5  NG---------------------------------------------------------- 739
Thermococcus sp. B1001     NR---------------------------------------------------------- 739
P. furiosus DSM3638        LLPLLKRKKKKSPNTTITPYGVPIVAVSWIVRWCL------------------------- 722
T. kodakarensis KOD1       LSVVMIA---------------ALIAVVWKRKG--------------------------- 713
Bacillus circulans 251     QP---------------------------------------------------------- 713
Bacillus sp. 17-1          QP---------------------------------------------------------- 713
Bacillus sp. strain 1011   QP---------------------------------------------------------- 713
Bacillus licheniformis     Q----------------------------------------------------------- 718
Bacillus circulans 8       Q----------------------------------------------------------- 718
Paenibacillus sp. C36      QP---------------------------------------------------------- 719
Bacillus macerans          QN---------------------------------------------------------- 713
P. macerans IAM1243        QN---------------------------------------------------------- 714
Tabium                     QQ---------------------------------------------------------- 710
Toruzyme                   QP---------------------------------------------------------- 683
BNO2                       QN---------------------------------------------------------- 711
G. stearothermophilus ET1  QY---------------------------------------------------------- 711
B. brevis CD 162           ------------------------------------------------------------
Bacillus sp. TS1-1         ------------------------------------------------------------
Bacillus ohbensis          Q----------------------------------------------------------- 704
B. agaradhaerens LS-C3     ------------------------------------------------------------
Bacillus agaradhaerens     ------------------------------------------------------------
Bacillus sp. G-825-6       NQ---------------------------------------------------------- 699
Bacillus firmus            NQ---------------------------------------------------------- 699

Bacillus clarkia           RR---------------------------------------------------------- 702

A. gottschalkii            ------------------------------------------------------------

Haloferax mediterranei     K----------------------------------------------------------- 713

S. pyogenes MGAS5005       ------------------------------------------------------------

T. ethanolicus ATCC        YNWRY------------------------------------------------------- 757

B. halodurans sp. 193      ------------------------------------------------------------

Novamyl                    QN---------------------------------------------------------- 719

ATase                      QR---------------------------------------------------------- 724

X. axonopodis str. 306     ------------------------------------------------------------

X. campestris str. 33913   ------------------------------------------------------------

Alteromonas macleodii      ------------------------------------------------------------

V. alginolyticus 12G01     TSDALGRPDSLDGIRFYVTTWDLDGLSATYRPLEQDKGPWNFSGGASDESKIWDDLPIIT 882

Nostoc sp. PCC 9229        ---

Nostoc sp. PCC 7120        ---

Lyngbya sp. PCC 8106       ---

Gloeobacter violaceus PCC  ---

Klebsiella pneumoniae M5A1 ---

Vibrio cholerae 1587       ---

Thermofilum pendens Hrk 5  ---

Thermococcus sp. B1001     ---

P. furiosus DSM3638        ---

T. kodakarensis KOD1       ---

Bacillus circulans 251     ---

Bacillus sp. 17-1          ---

Bacillus sp. strain 1011   ---

Bacillus licheniformis     ---

Bacillus circulans 8       ---

Paenibacillus sp. C36      ---

Bacillus macerans          ---

P. macerans IAM1243        ---

Tabium                     ---

Toruzyme                   ---

BNO2                       ---

G. stearothermophilus ET1  ---

B. brevis CD 162           ---

Bacillus sp. TS1-1         ---

Bacillus ohbensis          ---

B. agaradhaerens LS-C3     ---

Bacillus agaradhaerens     ---

Bacillus sp. G-825-6       ---

Bacillus firmus            ---

Bacillus clarkii           ---

A. gottschalkii            ---

Haloferax mediterranei     ---

S. pyogenes MGAS5005       ---

T. ethanolicus ATCC        ---

B. halodurans sp. 193      ---

Novamyl                    ---

ATase                      ---

X. axonopodis str. 306     ---

X. campestris str. 33913   ---

Alteromonas macleodii      ---

V. alginolyticus 12G01     LSE 885

*  indicates that the residues within the column are identical.      
:   indicates that conserved substitutions have been observed within the column.

.  indicates that semi-conserved substitutions are observed         

