M. capsulatus mmoX sequence

10 30 50
ATGGCACTTAGCACCGCAACCAAGGCCGCGACGGACGCGCTGGCTGCCAATCGGGCACCC
MetAlaLeuSerThrAlaThrLysAlaAlaThrAspAlaLeuAlaAlaAsnArgAlaPro

1

70 90 110
ACCAGCGTGAATGCACAGGAAGTGCACCGTTGGCTCCAGAGCTTCAACTGGGATTTCAAG
ThrSerValAsnAlaGlnGluValHisArgTrpLeuGlnSerPheAsnTrpAspPhelys

21
130 150 170
AACAACCGGACCAAGTACGCCACCAAGTACAAGATGGCGAACGAGACCAAGGAACAGTTC
AsnAsnArgThrLysTyrAlaThrLysTyrLysMetAlaAsnGluThrLysGluGlnPhe
41
190 210 230
AAGCTGATCGCCAAGGAATATGCGCGCATGGAGGCAGTCAAGGACGAAAGGCAGTTCGGT
LysLeuIleAlalysGluTyrAlaArgMetGluAlaVallLysAspGluArgGlnPheGly
61
250 270 290
AGCCTGCAGGATGCGCTGACCCGCCTCAACGCCGGTGTTCGCGTTCATCCGAAGTGGAAC
SerLeuGlnAspAlaleuThrArgLeuAsnAlaGlyValArgValHisProLysTrpAsn
81
310 330 350
GAGACCATGAAAGTGGTTTCGAACTTCCTGGAAGTGGGCGAATACAACGCCATCGCCGCT
GluThrMetLysValValSerAsnPhelLeuGluValGlyGluTyrAsnAlaIleAlaAla
101
370 390 410
ACCGGGATGCTGTGGGATTCCGCCCAGGCGGCGGAACAGAAGAACGGCTATCTGGCCCAG
ThrGlyMetLeuTrpAspSerAlaGlnAlaAlaGluGlnLysAsnGlyTyrLeuAlaGln
121
430 450 470
GTGTTGGATGAAATCCGCCACACCCACCAGTGTGCCTACGTCAACTACTACTTCGCGAAG

ValLeuAspGluIleArgHisThrHisGlnCysAlaTyrValAsnTyrTyrPheAlalys
141

Figure 1-5



490 510 530

AACGGCCAGGACCCGGCCGGTCACAACGATGCTCGCCGCACCCGTACCATCGGTCCGCTG
AsnGlyGlnAspProAlaGlyHisAsnAspAlaArgArgThrArgThrIleGlyProLeu
161

550 570 590

TGGAAGGGCATGAAGCGCGTGTTTTCCGACGGCTTCATTTCCGGCGACGCCGTGGAATGC
TrpLysGlyMetLysArgValPheSerAspGlyPheIleSerGlyAspAlaValGluCys
181

610 630 650
TCCCTCAACCTGCAGCTGGTGGGTGAGGCCTGCTTCACCAATCCGCTGATCGTCGCAGTG
SerLeuAsnLeuGlnlLeuValGlyGluAlaCysPheThrAsnProLeulleValAlaVal
201

670 690 710
ACCGAATGGGCTGCCGCCAACGGCGATGAAATCACCCCGACGGTGTTCCTGTCGATCGAG
ThrGluTrpAlaAlaAlaAsnGlyAspGlulleThrProThrValPhelLeuSerIleGlu
221

730 750 770
ACCGACGAACTGCGCCACATGGCCAACGGTTACCAGACCGTCGTTTCCATCGCCAACGAT
ThrAspGluLeuArgHisMetAlaAsnGlyTyrGlnThrValValSerIleAlaAsnAsp
241

790 810 830
CCGGCTTCCGCCAAGTATCTCAACACGGACCTGAACAACGCCTTCTGGACCCAGCAGAAG
ProAlaSerAlalysTyrLeuAsnThrAspLeuAsnAsnAlaPheTrpThrGlnGlnLys
261

850 870 890
TACTTCACGCCGGTGTTGGGCATGCTGTTCGAGTATGGCTCCAAGTTCAAGGTCGAGCCG
TyrPheThrProVallLeuGlyMetLeuPheGluTyrGlySerLysPheLysValGluPro
281

910 930 950
TGGGTCAAGACGTGGAACCGCTGGGTGTACGAGGACTGGGGCGGCATCTGGATCGGCCGT

TrpVallLysThrTrpAsnArgTrpValTyrGluAspTrpGlyGlyIleTrpIleGlyArg
301
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970 990 1010
CTGGGCAAGTACGGGGTGGAGTCGCCGCGCAGCCTCAAGGACGCCAAGCAGGACGCTTAC
LeuGlyLysTyrGlyValGluSerProArgSerLeulysAspAlaLysGlnAspAlaTyr
321

1030 1050 1070
TGGGCTCACCACGACCTGTATCTGCTGGCTTATGCGCTGTGGCCGACCGGCTTCTTCCGT
TrpAlaHisHisAspLeuTyrLeulLeuAlaTyrAlaLeuTrpProThrGlyPhePheArg
341

1090 1110 1130
CTGGCGCTGCCGGATCAGGAAGAAATGGAGTGGTTCGAGGCCAACTACCCCGGCTGGTAC
LeuAlaleuProAspGlnGluGluMetGluTrpPheGluAlaAsnTyrProGlyTrpTyr
361

1150 1170 1190
GACCACTACGGCAAGATCTACGAGGAATGGCGCGCCCGCGGTTGCGAGGATCCGTCCTCG
AspHisTyrGlyLysIleTyrGluGluTrpArgAlaArgGlyCysGluAspProSerSer
381

1210 1230 1250
GGCTTCATCCCGCTGATGTGGTTCATCGAAAACAACCATCCCATCTACATCGATCGCGTG
GlyPheIleProLeuMetTrpPheIleGluAsnAsnHisProIleTyrIleAspArgVal
401

1270 1290 1310
TCGCAAGTGCCGTTCTGCCCGAGCTTGGCCAAGGGCGCCAGCACCCTGCGCGTGCACGAG
SerGlnValProPheCysProSerLeuAlalysGlyAlaSerThrLeuArgValHisGlu
421

1330 1350 1370
TACAACGGCCAGATGCACACCTTCAGCGACCAGTGGGGCGAGCGCATGTGGCTGGCCGAG
TyrAsnGlyGlnMetHisThrPheSerAspGlnTrpGlyGluArgMetTrpLeuAlaGlu
441

1390 1410 1430
CCGGAGCGCTACGAGTGCCAGAACATCTTCGAACAGTACGAAGGACGCGAACTGTCGGAA

ProGluArgTyrGluCysGlnAsnIlePheGluGlnTyrGluGlyArgGluLeuSerGlu
461
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1450 1470 1490

GTGATCGCCGAACTGCACGGGCTGCGCAGTGATGGCAAGACCCTGATCGCCCAGCCGCAT
ValIleAlaGluLeuHisGlyLeuArgSerAspGlyLysThrLeuIleAlaGlnProHis
481

1510 1530 1550
GTCCGTGGCGACAAGCTGTGGACGTTGGACGATATCAAACGCCTGAACTGCGTCTTCAAG
ValArgGlyAspLysLeuTrpThrLeuAspAspIllelLysArgLeuAsnCysValPhelLys
501

1570
AACCCGGTGAAGGCATTCAATTGA

AsnProValLysAlaPheAsnEnd
521
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M. capsulatus mmoY sequence

10 30 50
ATGAGCATGTTAGGAGAAAGACGCCGCGGTCTGACCGATCCGGAAATGGCGGCCGTCATT
MetSerMetLeuGlyGluArgArgArgGlyLeuThrAspProGluMetAlaAlaVallle

1

70 90 110
TTGAAGGCGCTTCCTGAAGCTCCGCTGGACGGCAACAACAAGATGGGTTATTTCGTCACC
LeulysAlalLeuProGluAlaProLeuAspGlyAsnAsnLysMetGlyTyrPheValThr

21
130 150 170
CCCCGCTGGAAACGCTTGACGGAATATGAAGCCCTGACCGTTTATGCGCAGCCCAACGCC
ProArgTrpLysArgLeuThrGluTyrGluAlaLeuThrValTyrAlaGlnProAsnAla
41
190 210 230
GACTGGATCGCCGGCGGCCTGGACTGGGGCGACTGGACCCAGAAATTCCACGGCGGCCGC
AspTrpIleAlaGlyGlyLeuAspTrpGlyAspTrpThrGlnLysPheHisGlyGlyArg
61
250 270 290
CCTTCCTGGGGCAACGAGACCACGGAGCTGCGCACCGTCGACTGGTTCAAGCACCGTGAC
ProSerTrpGlyAsnGluThrThrGluLeuArgThrValAspTrpPhelLysHisArgAsp
81
310 330 350
CCGCTCCGCCGTTGGCATGCGCCGTACGTCAAGGACAAGGCCGAGGAATGGCGCTACACC
ProLeuArgArgTrpHisAlaProTyrVallLysAspLysAlaGluGluTrpArgTyrThr
101
370 390 410
GACCGCTTCCTGCAGGGTTACTCCGCCGACGGTCAGATCCGGGCGATGAACCCGACCTGG
AspArgPhelLeuGlnGlyTyrSerAlaAspGlyGlnIleArgAlaMetAsnProThrTrp
121
430 450 470
CGGGACGAGTTCATCAACCGGTATTGGGGCGCCTTCCTGTTCAACGAATACGGATTGTTC

ArgAspGluPheIlleAsnArgTyrTrpGlyAlaPhelLeuPheAsnGluTyrGlyLeuPhe
141
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490 510 530

AACGCTCATTCGCAGGGCGCCCGGGAGGCGCTGTCGGACGTAACCCGCGTCAGCCTGGCT
AsnAlaHisSerGlnGlyAlaArgGluAlaLeuSerAspValThrArgValSerLeuAla
161

550 570 590

TTCTGGGGCTTCGACAAGATCGACATCGCCCAGATGATCCAACTCGAACGGGGTTTCCTC
PheTrpGlyPheAsplLysIleAspIleAlaGlnMetIleGlnLeuGluArgGlyPheleu
181

610 630 650
GCCAAGATCGTACCCGGTTTCGACGAGTCCACAGCGGTGCCGAAGGCCGAATGGACGAAC
AlalysIleValProGlyPheAspGluSerThrAlaValProLysAlaGluTrpThrAsn
201

670 690 710
GGGGAGGTCTACAAGAGCGCCCGTCTGGCCGTGGAAGGGCTGTGGCAGGAGGTGTTCGAC
GlyGluValTyrLysSerAlaArgLeuAlaValGluGlyLeuTrpGlnGluValPheAsp
221

730 750 770
TGGAACGAGAGCGCTTTCTCGGTGCACGCCGTCTATGACGCGCTGTTCGGTCAGTTCGTC
TrpAsnGluSerAlaPheSerValHisAlaValTyrAspAlaLeuPheGlyGlnPheVal
241

790 810 830
CGCCGCGAGTTCTTTCAGCGGCTGGCTCCCCGCTTCGGCGACAATCTGACGCCATTCTTC
ArgArgGluPhePheGlnArgLeuAlaProArgPheGlyAspAsnLeuThrProPhePhe
261

850 870 890
ATCAACCAGGCCCAGACATACTTCCAGATCGCCAAGCAGGGCGTACAGGATCTGTATTAC
IleAsnGlnAlaGlnThrTyrPheGlnIleAlalysGlnGlyValGlnAspLeuTyrTyr
281

910 930 950
AACTGTCTGGGTGACGATCCGGAGTTCAGCGATTACAACCGTACCGTGATGCGCAACTGG

AsnCysLeuGlyAspAspProGluPheSerAspTyrAsnArgThrValMetArgAsnTrp
301

Figure 1-5



970 990 1010
ACCGGCAAGTGGCTGGAGCCCACGATCGCCGCTCTGCGCGACTTCATGGGGCTGTTTGCG
ThrGlyLysTrpLeuGluProThrIleAlaAlalLeuArgAspPheMetGlyLeuPheAla
321

1030 1050 1070
AAGCTGCCGGCGGGCACCACTGACAAGGAAGAAATCACCGCGTCCCTGTACCGGGTGGTC
LysLeuProAlaGlyThrThrAspLysGluGluIleThrAlaSerLeuTyrArgValVal
341

1090 1110 1130
GACGACTGGATCGAGGACTACGCCAGCAGGATCGACTTCAAGGCGGACCGCGATCAGATC
AspAspTrplleGluAspTyrAlaSerArglleAspPhelysAlaAspArgAspGlnlle
361

1150 1170
GTTAAAGCGGTTCTGGCAGGATTGAAATAA

VallLysAlaValLeuAlaGlyLeuLysEnd
381
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M. capsulatus mmoB sequence

10 30 50

ATGAGCGTAAACAGCAACGCATACGACGCCGGCATCATGGGCCTGAAAGGCAAGGACTTC
MetSerValAsnSerAsnAlaTyrAspAlaGlyIleMetGlyLeulLysGlyLysAspPhe
1

70 90 110
GCCGATCAGTTCTTTGCCGACGAAAACCAAGTGGTCCATGAAAGCGACACGGTCGTTCTG
AlaAspGlnPhePheAlaAspGluAsnGlnValValHisGluSerAspThrValValLeu

21
130 150 170
GTCCTCAAGAAGTCGGACGAGATCAATACCTTTATCGAGGAGATCCTTCTGACGGACTAC
ValLeulLysLysSerAspGlulleAsnThrPheIleGluGluIleLeuLeuThrAspTyr
41
190 210 230
AAGAAGAACGTCAATCCGACGGTAAACGTGGAAGACCGCGCGGGTTACTGGTGGATCAAG
LysLysAsnValAsnProThrValAsnValGluAspArgAlaGlyTyrTrpTrpIlelys
61
250 270 290
GCCAACGGCAAGATCGAGGTCGATTGCGACGAGATTTCCGAGCTGTTGGGGCGGCAGTTC
AlaAsnGlyLysIleGluValAspCysAspGlulIleSerGluLeulLeuGlyArgGlnPhe
81
310 330 350
AACGTCTACGACTTCCTCGTCGACGTTTCCTCCACCATCGGCCGGGCCTATACCCTGGGC
AsnValTyrAspPhelLeuValAspValSerSerThrIleGlyArgAlaTyrThrLeuGly
101
370 390 410
AACAAGTTCACCATTACCAGTGAGCTGATGGGCCTGGACCGCAAGCTCGAAGACTATCAC

AsnLysPheThrIleThrSerGluLeuMetGlyLeuAspArgLysLeuGluAspTyrHis
121

GCTTAA
AlaEnd
141
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M. capsulatus mmoZ sequence

10 30 50
ATGGCGAAACTGGGTATACACAGCAACGACACCCGCGACGCCTGGGTGAACAAGATCGCG
MetAlaLysLeuGlyIleHisSerAsnAspThrArgAspAlaTrpValAsnLysIleAla

1

70 90 110
CAGCTCAACACCCTGGAAAAAGCGGCCGAGATGCTGAAGCAGTTCCGGATGGACCACACC
GlnLeuAsnThrLeuGlulLysAlaAlaGluMetLeuLysGlnPheArgMetAspHisThr

21
130 150 170
ACGCCGTTCCGCAACAGCTACGAACTGGACAACGACTACCTCTGGATCGAGGCCAAGCTC
ThrProPheArgAsnSerTyrGluLeuAspAsnAspTyrLeuTrpIleGluAlaLysLeu
41
190 210 230
GAAGAGAAGGTCGCCGTCCTCAAGGCACGCGCCTTCAACGAGGTGGACTTCCGTCATAAG
GluGluLysValAlaValleulysAlaArgAlaPheAsnGluValAspPheArgHisLys
61
250 270 290
ACCGCTTTCGGCGAGGATGCCAAGTCCGTTCTGGACGGCACCGTCGCGAAGATGAACGCG
ThrAlaPheGlyGluAspAlalLysSerValLeuAspGlyThrValAlaLysMetAsnAla
81
310 330 350
GCCAAGGACAAGTGGGAGGCGGAGAAGATCCATATCGGTTTCCGCCAGGCCTACAAGCCG
AlaLysAspLysTrpGluAlaGluLysIleHisIleGlyPheArgGlnAlaTyrLysPro
101
370 390 410
CCGATCATGCCGGTGAACTATTTCCTGGACGGCGAGCGTCAGTTGGGGACCCGGCTGATG
ProIleMetProValAsnTyrPheLeuAspGlyGluArgGlnLeuGlyThrArgLeuMet
121
430 450 470
GAACTGCGCAACCTCAACTACTACGACACGCCGCTGGAAGAACTGCGCAAACAGCGCGGT

GluLeuArgAsnLeuAsnTyrTyrAspThrProLeuGluGluLeuArgLysGlnArgGly
141
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490 510
GTGCGGGTGGTGCATCTGCAGTCGCCGCACTGA

ValArgValValHisLeuGlnSerProHisEnd
161
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M. capsulatus orfY sequence

10 30 50
ATGGTCGAATCGGCATTTCAGCCATTTTCGGGCGACGCAGACGAATGGTTCGAGGAACCA
MetValGluSerAlaPheGlnProPheSerGlyAspAlaAspGluTrpPheGluGluPro

1

70 90 110
CGGCCCCAGGCCGGTTTCTTCCCTTCCGCGGACTGGCATCTGCTCAAACGGGACGAGACC
ArgProGlnAlaGlyPhePheProSerAlaAspTrpHisLeuLeulLysArgAspGluThr

21
130 150 170
TACGCAGCCTATGCCAAGGATCTCGATTTCATGTGGCGGTGGGTCATCGTCCGGGAAGAA
TyrAlaAlaTyrAlalLysAspLeuAspPheMetTrpArgTrpValIlleValArgGluGlu
41
190 210 230
AGGATCGTCCAGGAGGGTTGCTCGATCAGCCTGGAGTCGTCGATCCGCGCCGTGACGCAC
ArgIleValGlnGluGlyCysSerIleSerLeuGluSerSerIleArgAlaValThrHis
61
250 270 290
GTACTGAATTATTTTGGTATGACCGAACAACGCGCCCCGGCAGAGGACCGGACCGGCGGA
ValLeuAsnTyrPheGlyMetThrGluGlnArgAlaProAlaGluAspArgThrGlyGly
81
310
GTTCAACATTGA

ValGlnHisEnd
101
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M. capsulatus mmoC sequence

10 30 50
ATGCAGCGAGTTCACACTATCACGGCGGTGACGGAGGATGGCGAATCGCTCCGCTTCGAA
MetGlnArgValHisThrIleThrAlaValThrGluAspGlyGluSerLeuArgPheGlu

1

70 90 110
TGCCGTTCGGACGAGGACGTCATCACCGCCGCCCTGCGCCAGAACATCTTTCTGATGTCG
CysArgSerAspGluAspValIlleThrAlaAlalLeuArgGlnAsnIlePhelLeuMetSer

21
130 150 170
TCCTGCCGGGAGGGCGGCTGTGCGACCTGCAAGGCCTTGTGCAGCGAAGGGGACTACGAC
SerCysArgGluGlyGlyCysAlaThrCysLysAlaLeuCysSerGluGlyAspTyrAsp
41
190 210 230
CTCAAGGGCTGCAGCGTTCAGGCGCTGCCGCCGGAAGAGGAGGAGGAAGGGTTGGTGTTG
LeulysGlyCysSerValGlnAlaLeuProProGluGluGluGluGluGlyLeuValLeu
61
250 270 290
TTGTGCCGGACCTACCCGAAGACCGACCTGGAAATCGAACTGCCCTATACCCATTGCCGC
LeuCysArgThrTyrProLysThrAspLeuGluIleGluLeuProTyrThrHisCysArg
81
310 330 350
ATCAGTTTTGGTGAGGTCGGCAGTTTCGAGGCGGAGGTCGTCGGCCTCAACTGGGTTTCG
IleSerPheGlyGluValGlySerPheGluAlaGluValValGlyLeuAsnTrpValSer
101
370 390 410
AGCAACACCGTCCAGTTTCTTTTGCAGAAGCGGCCCGACGAGTGCGGCAACCGTGGCGTG
SerAsnThrValGlnPhelLeuLeuGlnLysArgProAspGluCysGlyAsnArgGlyVal
121
430 450 470
AAATTCGAACCCGGTCAGTTCATGGACCTGACCATCCCCGGCACCGATGTCTCCCGCTCC

LysPheGluProGlyGlnPheMetAspLeuThrIleProGlyThrAspValSerArgSer
141
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490 510 530
TACTCGCCGGCGAACCTTCCTAATCCCGAAGGCCGCCTGGAGTTCCTGATCCGCGTGTTA
TyrSerProAlaAsnLeuProAsnProGluGlyArgLeuGluPheLeulleArgValLeu
161

550 570 590
CCGGAGGGACGGTTTTCGGACTACCTGCGCAATGACGCGCGTGTCGGACAGGTCCTCTCG
ProGluGlyArgPheSerAspTyrLeuArgAsnAspAlaArgValGlyGlnValLeuSer
181

610 630 650
GTCAAAGGGCCACTGGGCGTGTTCGGTCTCAAGGAGCGGGGCATGGCGCCGCGCTATTTC
VallysGlyProLeuGlyValPheGlyLeulLysGluArgGlyMetAlaProArgTyrPhe
201

670 690 710
GTGGCCGGCGGCACCGGGTTGGCGCCGGTGGTCTCGATGGTGCGGCAGATGCAGGAGTGG
ValAlaGlyGlyThrGlyLeuAlaProValValSerMetValArgGlnMetGlnGluTrp
221

730 750 770
ACCGCGCCGAACGAGACCCGCATCTATTTCGGTGTGAACACCGAGCCGGAATTGTTCTAC
ThrAlaProAsnGluThrArgIleTyrPheGlyValAsnThrGluProGluLeuPheTyr
241

790 810 830
ATCGACGAGCTCAAATCCCTGGAACGATCGATGCGCAATCTCACCGTGAAGGCCTGTGTC
IleAspGlulLeulysSerLeuGluArgSerMetArgAsnLeuThrVallLysAlaCysVal
261

850 870 890
TGGCACCCGAGCGGGGACTGGGAAGGCGAGCAGGGCTCGCCCATCGATGCGTTGCGGGAA
TrpHisProSerGlyAspTrpGluGlyGluGlnGlySerProIleAspAlaLeuArgGlu
281

910 930 950
GACCTGGAGTCCTCCGACGCCAACCCGGACATTTATTTGTGCGGTCCGCCGGGCATGATC

AspLeuGluSerSerAspAlaAsnProAspIlleTyrLeuCysGlyProProGlyMetIle
301
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970 990 1010
GATGCCGCCTGCGAGCTGGTACGCAGCCGCGGTATCCCCGGCGAACAGGTCTTCTTCGAA
AspAlaAlaCysGluLeuValArgSerArgGlyIleProGlyGluGlnValPhePheGlu
321

1030
AAATTCCTGCCGTCCGGGGCGGCCTGA

LysPheleuProSerGlyAlaAlaEnd
341

Figure 1-5



