Figure 1S. Alignment of 7. pallidum Nichols and Sea 81-4 strain tprJ-tprl (A) and tprG-
tprF (B) loci. Identical residues are indicated by black shading and non-synonymous
changes are indicated in a gray or no shading, respectively. Predicted start codons
(according to Fraser et al, 1998) are indicated by asterisks for each #pr gene along with stop
codons in the Nichols strain sequences. The Sea 81-4 #prJ locus contains a tprG-like ORF
whose central nonconserved region shows sequence identity with the corresponding
Nichols and Sea 81-4 strain tprG sequence. Frameshift and premature stop codon positions
in Sea 81-4 tprG, are indicated by asterisks. -35 and -10 predicted Sigma 70 consensus
sequences are underlined. Due to its premature termination, the Sea 81-4 prG intergenic

spacer is 422 bp long instead of 58 bp as in Nichols.

Figure 2S. Alignment of Tprl homologs in 7. pallidum Nichols and Sea 81-4 Strain.

Figure 3S. Alignment of TprG homologs in 7. pallidum Nichols and Sea 81-4 Strain

showing a shorter TprG ORF in Sea 81-4. Frameshift position is indicated by an asterisk.

Figure 4S. Alignment of TprF homologs in 7. pallidum Nichols and Sea 81-4 Strain.
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CGAGTGAGGCTCATCAAGAATTACTTATTCGCGCGTACAGTGGTTCAGGTCGTGCGCAGG
CGAGTGAGGCTCATCAAGAATTACTTATTCGCGCGTACAGTGGTTCAGGTCGTGCGCAGG

AGGCGATTTCTCTTGCGCGGCGTTTATATCATTCGGCACAGCCTCCGTCTGAGACGGTCA
AGGCGATTTCTCTTGCGCGGCGTTTATATCATTCGGCACAGCCTCCGTCTGAGACGGTCA]
TCGTCTTGTACTTAGATACGTTGTATGAGGCGCGTCATTACCGGGAGATCCGTGCGGTGE
TCGTCTTGTACTTAGATACGTTGTATGAGGCGCGTCATTACCGGGAGATCCGTGCGGTGA
TTGCAGCTCGGAGTGCGTCCGCGCGTGGTACGCTGCGGTCGATATTTTCGTACTATGAAG
TTGCAGCTCGGAGTGCGTCCGCGCGTGGTACGCTGCGGTCGATATTTTCGTACTATGAAG

CGTTGTTGTCAGTGCACGAGGAGGAGCGATTAAGTTTATTGCGTGCAAGTTTGCTTTCAG
CGTTGTTGTCAGTGCACGAGGAGGAGCGATTAAGTTTATTGCGTGCAAGTTTGCTTTCAG

ATCCGCGCAATGGACGCACTCTTTTTGCGTTATATGAATGGTACCGAAAGAAAAAGGATT
ATCCGCGCAATGGACGCACTCTTTTTGCGTTATATGAATGGTACCGAAAGAAAAAGGATT
TCCGCAAAGCGCAGTACTATTTGCATCAGGTGATTGCACTGGATCCGAACAATGCGCAGC
TCCGCAAAGCGCAGTACTATTTGCATCAGGTGATTGCACTGGATCCGAACAATGCGCAGC
ACCGTGCGCTGTCTAAGCAGCTGGATACCTTGATTGGGCAGTAGTGTTAGAAAAGAAGGG
IACCGTGCGCTGTCTAAGCAGCTGGATACCTTGATTGGGCAGTAGTGTTAGAAAAGAAGGG

tprJ start

(genome sequence)
* *x *

TGAGGGGGCTACTAGACAGGGCCGGGGGGGGGGETGAGGTAGCATGGGGTGCATGCGGTG
TGAGGGGGCTACTAGACAGGGCCGGGGGGGGGGGTGAGGTAGCATGGGGTGCATGCGGTG

-35 -10
Predicted Sigma 70 consensus sequences

GGGGAGTGTGCTGTGTGTGGTGGTGGGGGTAGGAGCGAGCGGGGGAGTGCTCGGACAGGA)
GGGGAGTGTGCTGTGTGTGGTGGTGGGGGTAGGAGCGAGCGGGGGAGTGCTCGGACAGGA
GTTTTCCCCGAAGCTAACTGGCTCTGCCACACTTGAGTGGGGCATCAGCTATGGCAAGGG
GTTTTCCCCGAAGCTAACTGGCTCTGCCACACTTGAGTGGGGCATCAGCTATGGCAAGGG
GGTAGGCAGTCATGGCCAGGCCCCTGGTGCAGTTATGGGCACCGGTCCCTACAATCTGAA
GGTAGGCAGTCATGGCCAGGCCCCTGGTGCAGTTATGGGCACCGGTCCCTACAATCTGAA
GCACGGGTTTCGTACTACCAACACGGTGGGAGTATCCTTTCCCCTGGTTATGCGCACCAC
GCACGGGTTTCGTACTACCAACACGGTGGGAGTATCCTTTCCCCTGGTTATGCGCACCAC
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CCACACGCGCCGTGGGCAGCACCCGGCACTGTATGCGGAGCTGAAGGTGGCGGACCTGCA)
CCACACGCGCCGTGGGCAGCACCCGGCACTGTATGCGGAGCTGAAGGTGGCGGACCTGCA|
GGCGGACCTGAGTCAGGGGAAGGCAGGTTTTGCCATTAAGCGCAAGGGGAAGGTAGAGGC
GGCGGACCTGAGTCAGGGGAAGGCAGGTTTTGCCETTAAGCGCAAGGGGAAGGTAGAGGC
GACACTACACTGTTATGGGGCCTACCTGACGATTGGGAAGAACCCCACGTTTCTGACGAA|
GACACTACACTGTTATGGGGCCTACCTGACGATTGGGAAGAACCCCACGTTTCTGACGAA)
CTTTGCCCGGCTGTGGAAGCCGTGGGTGACAGCGCAGTACCAGGAGGATGCGGTACAGTA|
CTTTGCCCGGCTGTGGAAGCCGTGGGTGACAGCGCAGTACCAGGAGGATGCGGTACAGTA|
TGCGCCGGGGTTTGGGGGTTTAGGCGGCAAGGTTGGGTATCGGGCACAGGACATTGGGGG
TGCGCCGGGGTTTGGGGGTTTAGGCGGCAAGGTTGGGTATCGGGCACAGGACATTGGGGG
CAGTGGGGTCAGCCTTGATGTGGGGTTTCTCTCCTTTGCCTCTAACGGTGCCTGGGATAG
CAGTGGGGTCAGCCTTGATGTGGGGTTTCTCTCCTTTGCCTCTAACGGTGCCTGGGATAG
TACTGACCCCACGCACAGTAAGTATGGCTTTGGGGCAGACTTGAAGCTAATGTATGCGCG
TACTGACCCCACGCACAGTAAGTATGGCTTTGGGGCAGACTTGAAGCTAATGTATGCGCG
TGCAGGACACCCTCTGTGCACGGTAGAGCTTGCCAGCAATGTTACGCTAGAAGACGGATA
TGCAGGACACCCTCTGTGCACGGTAGAGCTTGCCAGCAATGTTACGCTAGAAGACGGATA
CCTCATCGGTGCACAGAAGGACGCAAACAATCAGAACAAGGATAAACTGCTGTGGAATGT
CCTCATCGGTGCACAGAAGGACGCAAACAATCAGAACAAGGATAAACTGCTGTGGAATGT
AGGGGGCCGACTCACCCTCGAACCAGGCGCCGGCTTCCGCTTCTCCTTCGCCCTCGACGC
AGGGGGCCGACTCACCCTCGAACCAGGCGCCGGCTTCCGCTTCTCCTTCGCCCTCGACGC
CGGTAACCAACACCAGAGTGCACAGGACTTTCAAAATCGCACACAGAGGGCGCAGAGTGA|
CGGTAACCAACACCAGAGTGCACAGGACTTTCAAAATCGCACACAGAGGGCGCAGAGTGA|
CTCACCGCCCTCTCAAATAACCTCTTCCAGGGAGAAAGTCAAAAACAGGAAGCCTGGET

ACTCACCGCCCTCTCAAATAACCTCTTCCAGGGAGAAAGTCAAAAACAGGAAGCCTGGET
I CARNNAT GCAARAGAIRGGHN ANGC®GTAACGGCHCHEASECGARRCCGCEC]

IC AGTGCAACAGGEGAGG Clatat ‘C‘GTAACGGCTGGAETTCGAAGC—GCGC

TINGAGT Cl& AAINGGCGCGTACATAARC Gkttt GCAGTGTCARMC/ENALNNehiCE
TEGE€AAT

Ciye ACT IOACCIOTARNTCCTG

—“IACISE®CT A ——(€CINEC — ‘CECTTTTG TGRVAEET(ET IACCGARCC]
T T GINGC AIMAIATI® T T8 A CAGEC Clel®A GG GIAAE T Cel®GCCGANCC

T@CTACACCGTCACCGCTTCC®GCEGCTTCCTGCATTTTCCCTGATGGGGCAGGTTTTGCT]
BNGe-———-—-—-——- CECCGCTTCCHWGCACTTCCTGCATTTTCCCTGATGGGGCAGGTTTTGCT
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GCAGTACGATGCGGAGCAGGTGGTGAAGGGGTTTGAGCAGGTACAGACGCAAATCGTINGC
GCAGTACGATGCGGAGCAGGTGGTGAAGGGGTTTGAGCAGGTACAGACGCAAATCGTE®AC

————————————————————— tprJ central unique region-------------
TGAAATTAAGCAGAAAGTGCAAGCGGCTGTGGCINOAGACI®ANEGCINGCAGCACAE TT
TGAAATTAAMCAGAAAGTGCAAGCGGCTGTGGCRVAARAAINAAING CrNAladuby / C AR G
AT CAA®GG ey IMAGGCAAT A iala CAAGA G GEEl T TENG ClgiN——
€GCTING Tt CINAGGCGATACTGCGAGAARN - CR§C
- CGCATAAEGGAAAT CIET Gl Cl A TiicCCEATEA~ -V A2 T TACH
AGCINACINNNEA® LA € CIGAINe T Ty GGTERGE T‘TGAEG
GAAGEASCATCTEGCHN (G TENA TINC CAR MTACGERCINGAGGOIACAAINGT TTTTCEA
GAAAGACGATCTEGC T ECCCANGRINTECGAACEGAAALR OGTTTTTCE

CTGAGEGTC] INNECTAACCGAAGAAGTGAAGAAGAAGACGGATGCGTTGAATGCG
CRGAGIG T C@AGCANGNCATAACCGAAGAAGTGAAGAAGAAGACGGATGCGTTGAATGCG
GGGCAGCAGATACGTCAGGCTATACAGAACCTGCGTGCGTCTGCATGGCGTGCCTTTCTA|
GGGCAGCAGATACGTCAGGCTATACAGAACCTGCGTGCGTCTGCATGGCGTGCCTTTCTA|
ATGGGAGTCAGCGCCGTGTGTCTGTATCTTGACACCTACAATGTCGCCTTCGATGCACTG]
ATGGGAGTCAGCGCCGTGTGTCTGTATCTTGACACCTACAATGTCGCCTTCGATGCEBCTG

[@TTACAGCGCAGTGGAAGTGGCTGTCTTCTGGCATATACETTGCCACAGCACCGGCAAAC
T TACEGCGCAGTGGAAGTGGCTGTCTTCTGGCATATACHTTGCCACAGCACCGGCAAAC

GTTTTTGGCACCAGGGTGTTAGATAACACCATCGCAAGCTGTGGCGACTTTGCCGGATTC
GTTTTTGGCACCAGGGTGTTAGATAACACCATCGCAAGCTGTGGCGACTTTGCCGGATTC

CTE®AAACTCGAAACTAAGAGCGGTGACCCCTACACCCACCTGCTCACCGGCCTGGACGCC
CTIAAGCTCGAAACTAAGAGCGGTGACCCCTACACCCACCTGCTCACCGGCCTGGACGCC

GGCGTTGAAACACGCGTGTACATCCCCCTCACCCATGACCTGTACAAAAATAATAACGGG
GGCGTTGAAACACGCGTGTACATCCCCCTCACCCATGACCTGTACAAAAATAATAACGGG
AACCCTCTCCCTTCCGGCGGTTCCTCAGGGCACATTGGCCTGCCGGTGGTGGGAAAGGCG]
AACCCTCTCCCTTCCGGCGGTTCCTCAGGGCACATTGGCCTGCCGGTGGTGGGEAAGGCG]

TGGTGTAGCTATCGCATCCCGGTGCAGGATTANWGGCTGGGTGAAGCCAAGCGTTACGGTC
TGGTGTAGCTATCGCATCCCGGTGCAGGATTAGMGGCTGGGTGAAGCCAAGCGTTACGGTC

CATGCCTCTACCAACCGTGCACACCTGAATGCCCCTGCTGCAGGTGGAGCAGTAGGAGCT
CATGCCTCTACCAACCGTGCACACCTGAATGCCCCTGCTGCAGGTGGAGCAGTAGGAGCT
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GAGAAGACGGTATTCTCCCTTGATTGGGAACAGGGTATGCTCTCTGATGTCCCGTACCTG
GAGAAGACGGTATTCTCCCTTGATTGGGAACAGGGTATGCTCTCTGATGTCCCGTACCTG
CTGGTGTCCGAGTGCCTCACCCAGGGAATCGGCCGCATCGTGTGCGGCGTCACCCTCTCC
CTGGTGTCCGAGTGCCTCACCCAGGGAATCGGCCGCATCGTGTGCGGCGTCACCCTCTCC

tprJ stop (genome sequence)

* % K
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tprI start (genome sequence)

* Kk Kx

GTGAGTGGGCAGGCAGGTGATGCAAGCGGGGGTACTTGCGGGCATGGTATGTGCTGCTTC
GTGAGTGGGCAGGCAGGTGATGCAAGCGGGGGTACTTGCGGGCATGGTATGTGCTGCTTC
TGGTTATGCAGGCGTACTCACTCCGCAGGTCAGTGGCACAGCCCAGCTCCAGTGGGGCAT,
TGGTTATGCAGGCGTACTCACTCCGCAGGTCAGTGGCACAGCCCAGCTCCAGTGGGGCAT]
TGCGTTCCAGAAGAATCCACGCACTGGCCCGGGCAAGCACACCCATGGGTTTCGCACTAC
TGCGTTCCAGAAGAATCCACGCACTGGCCCGGGCAAGCACACCCATGGGTTTCGCACTAC
CAATGGTCTGACTATTTCCCTGCCGTTGGTGTCAAAGCACACCCACACCCGCCGAGGGGA|
CAATAGTCTGACTATTTCCCTGCCGTTGGTGTCAAAGCACACCCACACCCGCCGAGGGGA|
GGCACGCTCAGGGGTGTGGGCACAGCTGCAGCTGAAGGACCTGGCAGTAGAGCTTGCGTC
GGCACGCTCAGGGGTGTGGGCACAGCTGCAGCTGAAGGACCTGGCAGTAGAGCTTGCGTC
TTCTAAAAGCTCAACGGCCCTGTCCTTTACCAAAC@TACCGCTTCCTTCCAGGCAACCCT]
TTCTAAAAGCTCAACGGCCCTGTCCTTTACCAAACMTACCGCTTCCTTCCAGGCAACCCT]
GCACTGTTATGGGGCCTACCTGACAGTGGGTACCAGTCCTTCCTGTGTGGTTAACTTTGC
GCACTGTTATGGGGCCTACCTGACAGTGGGTACCAGTCCTTCCTGTGTGGTTAACTTTGC
CCAGCTGTGGAAACCCTTTGTCACCCGTGCCTATTCAGAAAAGGACACTCGCTATGCCCC
CCAGCTGTGGAAACCCTTTGTCACCCGTGCCTATTCAGAAAAGGACACTCGCTATGCCCC
TGGTTTCTCCGGE®TCCGGGGCAAAACTCGGCTACCAGGCCCACAATGTGGGAAACAGCGG
TGGTTTCTCCGGMTCCGGGGCAAAACTCGGCTACCAGGCCCACAATGTGGGAAACAGCGG
AGTAGATGTGGACATCGGTTTCCTCTCCTTCCTTTCCAATGGTGCCTGGGATAGTACTGA)
AGTAGATGTGGACATCGGTTTCCTCTCCTTCCTTTCCAATGGTGCCTGGGATAGTACTGA
CACCACGCACAGCAAGTATGGCTTCGGGGRCGATGCAACGCTTTCCTATGGCGTCGACCG
CACCACGCACAGCAAGTATGGCTTCGGGGECGATGCAACGCTTTCCTATGGCGTCGACCG
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TCAGCGGCTGCTTACGTTGGAGCTGGCAGGGAATGCCACACTGGACAG €U T AL
TCAGCGGCTGCTTACGTTGGAGCTGGCAGGGAATGCCACACTGGAECAGEA e TAA
GGGTACCGAAGACTCCAIRNGAACGAAAACAAAACAGCACTCCTGTGGGGAGTAGGAGGCCG
GGGTACCGAAGACTCCA®GAACGAAAACAAAACAGCACTCCTGTGGGGAGTAGGAGGCCG
IACTCACCCTCGAACCAGGCGCCGGCTTCCGCTTCTCCTTCGCCCTCGACGCCGGTAACCA]
ACTCACCCTCGAACCAGGCGCCGGCTTCCGCTTCTCCTTCGCCCTCGACGCCGGTAACCA)
IACEGCCAGGACCCTGCCGATGCAGGTAATCGCCTTCTGGCAACGGGGAGCTCACGGGAGAA
ACACCAGGACCCTGCCGATGCAGGTAATCGCCTTCTGGCAACGGGGAGCTCACGGGAGAA
TTTMACAGCGCGTTCGATGCCCTCAGGGTGGAGCAATACCGTGTAAAGGATAAGTATCT)
TTTEACAGCGCGTTCGATGCCCTCAGGGTGGAGCAATACCGTGTAAAGGATAAGTATCT
TGAATTTTTGCTGGGACAGATGGCGGAGTCCTCGATTCTCGAGCGGGTGGGGCTTGCCCT]
TGAATTTTTGCTGGGACAGATGGCGGAGTCCTCGATTCTCGAGCGGGTGGGGCTTGCCCT)
CACGCTGCAGGACGGTACGCTCGTCTCTACGCTGACGAAGGTTGCCACTGATAGTGGAGA|
CACGCTGCAGGACGGTACGCTCGTCTCTACGCTGACGAAGGTTGCCACTGATAGTGGAGA|
TCGGTTTATCCAAATGGCGTTGGTAAAACTCTTGCCCCAGAGGGCGCAGGCGGAGCAGAG
TCGGTTTATCCAAATGGCGTTGGTAAAACTCTTGCCCCAGAGGGCGCAGGCGGAGCAGAG
ACTACAGGAGATTGTGGCGCCGAGTCAGTCGGACATCGTGCTTATCATGCTGCTAACCTG]
IACTACAGGAGATTGTGGCGCCGAGTCAGTCGGACATCGTGCTTATCATGCTGCTAACCTG
GCTTGAGCGTGCACGGCTGGACCGGTTCAATGCTGATGCGCTGCTTACGGCGCAGTGGAC
GCTTGAGCGTGCACGGCTGGACCGGTTCAATGCTGATGCGCTGCTTACGGCGCAGTGGAC
CTATGTGTCGGCTGGACTGTATGGGGCGACGGCGGGTACCAATGTATTTGGTAAGCGCGT
CTATGTGTCGGCTGGACTGTATGGGGCGACGGCGGGTACCAATGTATTTGGTAAGCGCGT
GCTGCCTGCGCTGCGGTCCTGGCATTTTGATTTTGCCGGATTCCTCAAACTCGAAACCAA
GCTGCCTGCGCTGCGGTCCTGGCATTTTGATTTTGCCGGATTCCTCAAACTCGAAACCAA
AAGCGGTGACCCCTACACCCACCTGCTCACCGGCCTGAACGCCGGCGTCGAAGCACGCGT
AAGCGGTGACCCCTACACCCACCTGCTCACCGGCCTGAACGCCGGCGTCGAAGCACGCGT
GTACATCCCCCTCACCTACATCCGTTACAGAAATAACGGAGGGTACGAACTGAATGGAGC
GTACATCCCCCTCACCTACATCCGTTACAGAAATAACGGAGGGTACGAACTGAATGGAGC
TGTGCCCCCTGGGACTATCAATATGCCAATTTTGGGGAAGGCGTGGTGCAGCTATCGCAT)
TGTGCCCCCTGGGACTATCAATATGCCAATTTTGGGGAAGGCGTGGTGCAGCTATCGCAT)

CCCCCTCGGTTCCCACGCCTGGCTTACACCGCATACATCCGTGCTCGGCACAACCAATCG
CCCCCTCGGTTCCCACGCCTGGCTTACACCGCATACATCCGTGCTCGGCACAACCAATCG

@ Q
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5068
5073

5128
5133

5188
5193

CTTTAACGTTATTAACCCCGCGTACACCCTGTTGAATGAACGAGCGCTCCAGTACCAGGT
CTTTAACGTTATTAACCCCGCGTACACCCTGTTGAATGAACGAGCGCTCCAGTACCAGGT
GGGACTGACGTTCAGTCCCTTCGAGAAGGTGGAGCTCAGCGCCCAGTGGGAACAGGGGGT
GGGACTGACGTTCAGTCCCTTCGAGAAGGTGGAGCTCAGCGCCCAGTGGGAACAGGGGGT
GCTTGCTGACGCTCCTTACATGGGTATTGCCGAGAGTATGTGGTCTGAGCGTTACTTTGG
GCTTGCTGACGCTCCTTACATGGGTATTGCCGAGAGTATGTGGTCTGAGCGTTACTTTGG

tprI stop (genome sequence)
* Kk Kk

CACGTTTATCTGTGGGGTGAAGGTGGTTTGGTGAGGGGTTGTCGTGTGGGCCAGAGAACG
CACGTTTATCTGTGGGGTGAAGGTGGTTTGGTGAGGGGTTGTCGTGTGGGCCAGAGAACG

GGTACGGTGGGGGTGCGCGTTTTTCCCCGTGGGGCTGTGCGCGCTCAGTTTACAGGCGAG
GGTACGGTGGGGGTGCGCGTTTTPCCCCGTGGGGCTGTGCGCGCTCAGTTTACAGGCGAG

GGATTGCAGGGGTATGTGCGGGAAGCGTCTGGGTAAAGTGATGGTGCTCGGGTGTATGTT
GGATTGCAGGGGTATGTGCGGGAAGCGTCTGGGTAAAGTGATGGTGCTCGGGTGTATGTT
GCCGGGTGTGGCGGCGCGTGTTTCTCTCTCCCCCAAGCTCGGGGTGTACGGGGACGCACG
GCCGGGTGTGGCGGCGCGTGTTTCTCTCTCCCCCAAGCTCGGGGTGTACGGGGACGCACG
CGGCGGTTCTGACCTGTGGGGCATCTGCATACAAGCTCCCACAATGCCAGATACAGAGAA
CGGCGGTTCTGACCTGTGGGGCATCTGCATACAAGCTCCCACAATGCCAGATACAGAGARL
CCAGGCGCCTCCGCGCTATGCGCCGGAGACACCGTTGGTGGGGCTGGACGTGGCGTTCCG
CCAGGCGCCTCCGCGCTATGCGCCGGAGACACCGTTGGTGGGGCTGGACGTGGCGTTCCG
TGCGGAAAATGGCTTCCTGCTCCAACTGACGGTGGACGCGGCACTCACGCGTTTAATGTT)
TGCGGAAAATGGCTTCCTGCTCCAACTGACGGTGGACGCGGCACTCACGCGTTTAATGTT)
CTGCGGCCGGTGTTTGGCCGGTTATTCGTTCAGACCGGGGGAAGGTAGTACGCATCTGTC
CTGCGGCCGGTGTTTGGCCGGTTATTCGTTCAGACCGGGGGAAGGTAGTACGCATCTGTC
GGTAGCGGCGGGTTTTGAGTGCACCGCGCTCATCTACGATAGCCAGCACTTTCTTTCGGT
GGTAGCGGCGGGTTTTGAGTGCACCGCGCTCATCTACGATAGCCAGCACTTTCTTTCGGT
TCTTGGGCAGGGCTTACT

TCTTGGGCAGGGCTTACT
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1
1

61
61

121
118

181
178

241
238

CCCTGCGTTTCCCATCTGCGGCCTGTCGCTCTTAGAGCAGCCGATGAGCAGCATGGCGCA|
CCCTGCGTTTCCCATCTGCGGCCTGTCGCTCTTAGAGCAGCCGATGAGCAGCATGGCGCA|
AAAAACGCCCGCAAACMCTTCGCGTACCCACTTCTCTCTCACAAGAATCCTCCCCCCTTT
AAAAACGCCCGCAAACECEHdGCGTACCCACTTCTCTCTCACAAGAATCCTCCCCCCTTT

ATCGACAAACATGCGCAAAATAAGGGGTCACAGTGTAACCCAAGGGGACAAGGAGGTGCA
ATCGACAAACATGCGCAAAATAAGGGGTCACAGTGTAACCCAAGGGGACAAGGAGGTGCA)

AGGAGTGGTGAGTTTTTGCGTGTGTGCAGGTGGCAGGGTGAGGGGGCTACTAGACAGGGC
AGGAGTGGTGAGTTTTTGCGTGTGTGCAGGTGGCAGGGTGAGGGGGCTACTAGACAGGGC

-10

tprG start

(genome sequence)
* * k

CGGGGGGGGGGGTGAGGTAGCATGGGGTGCATGCGGTGGGGGAGTGTGCTGTGTGTGGTG
CGGGGGGGGGGGTGAGGTAGCATGGGGTGCATGCGGTGGGGGAGTGTGCTGTGTGTGGTG

Predicted Sigma 70 consensus sequences

301
298

361
358

421
418

481
478

541
538

601
598

661
658

721
718

GTGGGGGTAGGAGCGAGCGGGGGAGTGCTCGGACAGGAGTTTE®CCCCGAAGCTAACTGGC
GTGGGGGTAGGAGCGAGCGGGGGAGTGCTCGGACAGGAGTTTICCCCGAAGCTAACTGGC
TCTGCCACACTTGAGTGGGGCATCAGCTATGGCAAGGGGGTAGGCAGTCATGGCCAGGCC
TCTGCCACACTTGAGTGGGGCATCAGCTATGGCAAGGGGGTAGGCAGTCATGGCCAGGCC
CCTGGTGCAGTTATGGGCACCGGTCCCTACAATCTGAAGCACGGGTTTCGTACTACCAAC
CCTGGTGCAGTTATGGGCACCGGTCCCTACAATCTGAAGCACGGGTTTCGTACTACCAAC
ACGGTGGGAGTATCCTTTCCCCTGGTTATGCGCACCACCCACACGCGCCGTGGGCAGCAC
IACGGTGGGAGTATCCTTTCCCCTGGTTATGCGCACCACCCACACGCGCCGTGGGCAGCAC
CCGGCACTGTATGCGGAGCTGAAGGTGGCGGACCTGCAGGCGGACCTGAGTCAGGGGAAG
CCGGCACTGTATGCGGAGCTGAAGGTGGCGGACCTGCAGGCGGACCTGAGTCAGGGGAAG
GCAGGTTTTGCCGTTAAGCGCAAGGGGAAGGTAGAGGCGACACTACACTGTTATGGGGCC
GCAGGTTTTGCCGTTAAGCGCAAGGGGAAGGTAGAGGCGACACTACACTGTTATGGGGCC
TACCTGACGATTGGGAAGAACCCCACGTTTCTGACGAACTTTGCCCGGCTGTGGAAGCCG
TACCTGACGATTGGGAAGAACCCCACGTTTCTGACGAACTTTGCCCGGCTGTGGAAGCCG
TGGGTGACAGCGCAGTACCAGGAGGATGCGGTACAGTATGCGCCGGGGTTTGGGGGTTTA)
TGGGTGACAGCGCAGTACCAGGAGGATGCGGTACAGTATGCGCCGGGGTTTGGGGGTTTA



Sea 81-4
Nichols

Sea8l-4
Nichols

Sea 81-4
Nichols

Sea 81-4
Nichols

Sea 81-4
Nichols

Sea 81-4
Nichols

Sea 81-4
Nichols

Sea 81-4
Nichols

Sea 81-4
Nichols

Sea 81-4
Nichols

Sea 81-4
Nichols

Sea 81-4
Nichols

Sea 81-4
Nichols

Sea 81-4
Nichols

Sea 81-4
Nichols

Sea 81-4
Nichols

tprG/F
tprG/F

tprG/F
tprG/F

tprG/F
tprG/F

tprG/F
tprG/F

tprG/F
tprG/F

tprG/F
tprG/F

tprG/F
tprG/F

tprG/F
tprG/F

tprG/F
tprG/F

tprG/F
tprG/F

tprG/F
tprG/F

tprG/F
tprG/F

tprG/F
tprG/F

tprG/F
tprG/F

tprG/F
tprG/F

tprG/F
tprG/F

loci
loci

loci
loci
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781
778

841
838

901
898

961
958

1021
1018

1081
1078

1141
1138

1201
1198

1261
1258

1321
1318

1381
1378

1441
1438

1501
1498

1561
1558

1621
1618

1681
1678

GGCGGCAAGGTTGGGTATCGGGCACAGGACATTGGGGGCAGTGGGGTCAGCCTTGATGTG
GGCGGCAAGGTTGGGTATCGGGCACAGGACATTGGGGGCAGTGGGGTCAGCCTTGATGTG
GGGTTTCTCTCCTTTGCCTCTAACGGTGCCTGGGATAGTACTGACCCCACGCACAGTAAG
GGGTTTCTCTCCTTTGCCTCTAACGGTGCCTGGGATAGTACTGACCCCACGCACAGTAAG
TATGGCTTTGGGGCAGACTTGAAGCTAATGTATGCGCGTGCAGGACACCCTCTGTGCACG
TATGGCTTTGGGGCAGACTTGAAGCTAATGTATGCGCGTGCAGGACACCCTCTGTGCACG
GTAGAGCTTGCCAGCAATGTTACGCTAGAAGACGGATACCTCATCGGTGCACAGAAGGAC
GTAGAGCTTGCCAGCAATGTTACGCTAGAAGACGGATACCTCATCGGTGCACAGAAGGAC
GCAAACAATCAGAACAAGGATAAACTGCTGTGGAATGTAGGGGGCCGACTCACCCTCGAA
GCAAACAATCAGAACAAGGATAAACTGCTGTGGAATGTAGGGGGCCGACTCACCCTCGAA)
CCAGGCGCCGGCTTCCGCTTCTCCTTCGCCCTCGACGCCGGTAACCAACACCAGAGTGCA|
CCAGGCGCCGGCTTCCGCTTCTCCTTCGCCCTCGACGCCGGTAACCAACACCAGAGTGCA|
CAGGACTTTCAAAATCGCACACAGAGGGCGCAGAGTGAACTCACCGCCCTCTCAAATAAC
CAGGACTTTCAAAATCGCACACAGAGGGCGCAGAGTGAACTCACCGCCCTCTCAAATAAC
CTCTTCCAGGGAGAAAGTCAAAAACAGGAAGCCTGGCTGGACGAATATGCAAAGAAGGTG
CTCTTCCAGGGAGAAAGTCAAAAACAGGAAGCCTGGCTGGACGAATATGCAAAGAAGGTG
CTTGATGCCGTAACGGCAGCCACCGAAACCGCCCTTCAGTCGAGGGGAAACGCGTACATA|
CTTGATGCCGTAACGGCAGCCACCGAAACCGCCCTTCAGTCGAGGGGAAACGCGTACATA|
ACGGCAGTGTCAAACGTAAAAGTCACCCCTCCGGTAGCTGCCACGCTTTTGACGAACCTG]
IACGGCAGTGTCAAACGTAAAAGTCACCCCTCCGGTAGCTGCCACGCTTTTGACGAACCTG
AAGGTGTTCATTACCGACCCTCCTACACCGTCACCGCTTCCCGCGCTTCCTGCATTTTCC
AAGGTGTTCATTACCGACCCTCCTACACCGTCACCGCTTCCCGCGCTTCCTGCATTTTCC
CTGATGGGGCAGGTTTTGCTGCAGTACGATGCGGAGCAGGTGGTGAAGGGGTTTGAGCAG
CTGATGGGGCAGGTTTTGCTGCAGTACGATGCGGAGCAGGTGGTGAAGGGGTTTGAGCAG
GTACAGACGCAAATCGTTGCTGAAATTAACCAGAAAGTGCAAGCGGCTGTGGCTCAGAGC
GTACAGACGCAAATCGTTGCTGAAATTAACCAGAAAGTGCAAGCGGCTGTGGCTCAGAGC
AAGGCTGCAGCACAGGCATTCATCAACGGTCTTACCAAGGCAATAGAAGACGTGGCTGAT
AAGGCTGCAGCACAGGCATTCATCAACGGTCTTACCAAGGCAATAGAAGACGTGGCTGAT
GCGTTGCTTGCACCGCATAAGGGAAATCCGATGAGCCTCTTCAACCTTCCGGATCAACAA
GCGTTGCTTGCACCGCATAAGGGAAATCCGATGAGCCTCTTCAACCTTCCGGATCAACAA
AAATTACTGAAGGACGATCTCGCCGATCTTATTCCAAAGCTTACGGCTGAGGCTACAAAG
AAATTACTGAAGGACGATCTCGCCGATCTTATTCCAAAGCTTACGGCTGAGGCTACAAAG
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1741
1738

1801
1798
1861

1858

1921
1918

1981
1978

2041

2038

2101

2098

2161
2157

2221
2206

2281
2266

2341
2326

2401
2386

2461
2446

2521
2506

TTTTTCACTGAGGGTCAGACGTTTGTAACCGAAGAAGTGAAGAAGAAGACGGATGCGTTG
TTTTTCACTGAGGGTCAGACGTTTGTAACCGAAGAAGTGAAGAAGAAGACGGATGCGTTG
GACGCGGGGCAGCAGATACGTCAGGCTATACAGAACCTGCGTGCGTCTGCATGGCGTGCC
GACGCGGGGCAGCAGATACGTCAGGCTATACAGAACCTGCGTGCGTCTGCATGGCGTGCC
TTTCTAATGGGAGTCAGCGCCGTGTGTCTGTATCTTGACACCTACAATGTCGCCTTCGAT]
TTTCTAATGGGAGTCAGCGCCGTGTGTCTGTATCTTGACACCTACAATGTCGCCTTCGAT)
GCGCTGTTTACGGCGCAGTGGAAGTGGCTGTCTTCTGGCATATACETTGCCACAGCACCG
GCGCTGTTTACGGCGCAGTGGAAGTGGCTGTCTTCTGGCATATACITTGCCACAGCACCG
GCAAACGTTTTTGGCACCAGGGTGTTAGATAACACCATCGCAAGCTGTGGCGACTTTGCC
GCAAACGTTTTTGGCACCAGGGTGTTAGATAACACCATCGCAAGCTGTGGCGACTTTGCC
GGATTCCTTAAGCTCGAAACTAAGAGCGGTGACCCCTACACCCACCTGCTCACCGGCCTG
GGATTCCTTAAGCTCGAAACTAAGAGCGGTGACCCCTACACCCACCTGCTCACCGGCCTG

Sea 81-4

frameshift premature stop

* * k%

GACGCCGGCGTTGAAACACGCGTGTACATCCCCCTCACCHOATGINCGCTATACAAAAATAA
GACGCCGGCGTTGAAACACGCGTGTACATCCCCCTCACCHATGECGCTATACAAAAATAA
TAACGGGGGAACEGCTETECOTINOCCECAGTTCCTCAGGAAAAGEAGTATATCCGE

il C GGGGGGACEGCTETECETEEC ANttty TCAGGAAAAGEAEGTATATCCGINCCAK
CCGGTGGTGGGGAAGGCGTGGTGTAGCTATCGCATCCCGGTGCAGGATTACGGCTGGGTG
CCGGTGGTGGGGAAGGCGTGGTGTAGCTATCGCATCCCGGTGCAGGATTACGGCTGGGTG
AAGCCAAGCGTTACGGTCCATGCCTCTACCAACCGTGCACACCTGAATGCCCCTGCTGCA)
IAAGCCAAGCGTTACGGTCCATGCCTCTACCAACCGTGCACACCTGAATGCCCCTGCTGCA]
GGTGGAGCAGTAGGAGCTACCTATCTAACCAAGGAGTACTGTGCACAGCTGCGTGCTGGT
GGTGGAGCAGTAGGAGCTACCTATCTAACCAAGGAGTACTGTGCACAGCTGCGTGCTGGT
ATTTCAGCCAGTCTCATAGAGAAGACGGTATTCTCCCTTGATTGGGAACAGGGTATGCTC
ATTTCAGCCAGTCTCATAGAGAAGACGGTATTCTCCCTTGATTGGGAACAGGGTATGCTC
TCTGATGTCCCGTACCTGCTGGTGTCCGAGTGCCTCACCCAGGGAATCGGCCGCATCGTG
TCTGATGTCCCGTACCTGCTGGTGTCCGAGTGCCTCACCCAGGGAATCGGCCGCATCGTG
TGCGGCGTCACCCTCTCCTGGTAGE®CACACGCGGCTAGACGGGTGGGGGGGGGTGAGGTA)
TGCGGCGTCACCCTCTCCTGGTAGINCACACGCGGCTAGACGGGTGGGGGGGGGTGAGGTA

*EESIDISSDSSSSSDD5DDD555555555S5S555555>>

Nichols tprG
stop codon
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2581
2566

2641

2626

2701
2686

2761
2746

2821
2806

2881
2866

2941
2926

3001
2986

3061
3046

3121
3106

3181
3166

3241
3226

3301
3286

3361
3346

GAAGTGAGAGGAGGGGGAGTGAGTGGGCAGGCAGGTGATGCAAGCGGGGGTACTTGCGGG
GAAGTGAGAGGAGGGGGAGTGAGTGGGCAGGCAGGTGATGCAAGCGGGGGTACTTGCGGG
SE555555DDSODODD55555>* k%

Nichols (genome sequence) and Sea 81-4
tprF start codon

CATGGTATGTGCTGCTTCTGGTTATGCAGGCGTACTCACTCCGCAGGTCAGTGGCACAGC
CATGGTATGTGCTGCTTCTGGTTATGCAGGCGTACTCACTCCGCAGGTCAGTGGCACAGC
CCAGCTCCAGTGGGGCATTGCGTTCCAGAAGAATCCACGCACTGGCCCGGGCAAGCACAC
CCAGCTCCAGTGGGGCATTGCGTTCCAGAAGAATCCACGCACTGGCCCGGGCAAGCACAC
CCATGGGTTTCGCACTACCAATAATCTGACTATTTCCCTGCCGTTGGTGTCAAAGCACAC
CCATGGGTTTCGCACTACCAATAGTCTGACTATTTCCCTGCCGTTGGTGTCAAAGCACAC
CCACACCCGCCGAGGGGAGGCACGCTCAGGGGTGTGGGCACAGCTGCAGCTGAAGGACCT
CCACACCCGCCGAGGGGAGGCACGCTCAGGGGTGTGGGCACAGCTGCAGCTGAAGGACCT
GGCAGTAGAGCTTGCGTCTTCTAAAAGCTCAACGGCCCTGTCCTTTACCAAACCTACCGC
GGCAGTAGAGCTTGCGTCTTCTAAAAGCTCAACGGCCCTGTCCTTTACCAAACCTACCGC
TTCCTTCCAGGCAACCCTGCACTGTTATGGGGCCTACCTGACAGTGGGTACCAGTCCTTC
TTCCTTCCAGGCAACCCTGCACTGTTATGGGGCCTACCTGACAGTGGGTACCAGTCCTTC
CTGTGTGGTTAACTTTGCCCAGCTGTGGAAACCCTTTGTCACCCGTGCCTATTCAGAAAA
CTGTGTGGTTAACTTTGCCCAGCTGTGGAAACCCTTTGTCACCCGTGCCTATTCAGAAAA
GGACACTCGCTATGCCCCTGGTTTC®CCGGCTCCGGGGCAAAACTCGGCTACCAGGCCCA|
GGACACTCGCTATGCCCCTGGTTTCICCGGCTCCGGGGCAAAACTCGGCTACCAGGCCCA
CAATGTGGGAAACAGCGGAGTAGATGTGGACATCGGTTTCCTCTCCTTCCTTTCCAATGG
CAATGTGGGAAACAGCGGAGTAGATGTGGACATCGGTTTCCTCTCCTTCCTTTCCAATGG
TGCCTGGGATAGTACTGACACCACGCACAGCAAGTATGGCTTCGGGGCCGATGCAACGCT]
TGCCTGGGATAGTACTGACACCACGCACAGCAAGTATGGCTTCGGGGCCGATGCAACGCT)
TTCCTATGGCGTCGACCGTCAGCGGCTGCTTACGTTGGAGCTGGCAGGGAATGCCACACT]
TTCCTATGGCGTCGACCGTCAGCGGCTGCTTACGTTGGAGCTGGCAGGGAATGCCACACT)
GGAGCAGCACTACCGTAAGGGTACCGAAGACTCCACGAACGAAAACAAAACAGCACTCCT
GGAGCAGCACTACCGTAAGGGTACCGAAGACTCCACGAACGAAAACAAAACAGCACTCCT
GTGGGGAGTAGGAGGCCGACTCACCCTCGAACCAGGCGCCGGCTTCCGCTTCTCCTTCGC
GTGGGGAGTAGGAGGCCGACTCACCCTCGAACCAGGCGCCGGCTTCCGCTTCTCCTTCGC
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SE5S>5>5>>

tprG/F loci 3481
tprG/F loci 3466

tprG/F loci 3541
tprG/F loci 3526

tprG/F loci 3601
tprG/F loci 3586

tprG/F loci 3661
tprG/F loci 3646

tprG/F loci 3721
tprG/F loci 3706

tprG/F loci 3781
tprG/F loci 3766

tprG/F loci 3841
tprG/F loci 3826

tprG/F loci 3901
tprG/F loci 3886

tprG/F loci 3961
tprG/F loci 3946

tprG/F loci 4021
tprG/F loci 4006

tprG/F loci 4081
tprG/F loci 4066

tprG/F loci 4141
tprG/F loci 4126

tprG/F loci 4201

tprG/F loci 4186

Sea8l-4 strain
Nichols strain

GGGGAGCTCACGGGAGAAGTTTGACAGCGCGTTCGATGCCCTCAGGGTGGAGCAATACCG
GGGGAGCTCACGGGAGAAGTTTGACAGCGCGTTCGATGCCCTCAGGGTGGAGCAATACCG

TGTAAAGGATAAGTATCTTGAATTTTTGIHTGGGACAGATGGCGGAGTCCTCGATTCTCGA
TGTAAAGGATAAGTATCTTGAATTTTTGEOTGGGACAGATGGCGGAGTCCTCGATTCTCGA

GCGGGTGGGGCTTGCCCTCACGCTGCAGGACGGTACGCTCGTCTCTACGCTGACGAAGGT
GCGGGTGGGGCTTGCCCTCACGCTGCAGGACGGTACGCTCGTCTCTACGCTGACGAAGGT

tprF stop
* k%
TGCCACTGATAGTGGAGCTCAGCGCCCAGTGGGAACAGGGGGTGCTTGCTGACGCTCCTT
TGCCACTGATAGTGGAGCTCAGCGCCCAGTGGGAACAGGGGGTGCTTGCTGACGCTCCTT

ACATGGGTATTGCCGAGAGTATGTGGTCTGAGCGTTACTTTGGCACGTTTATCTGTGGGG]
ACATGGGTATTGCCGAGAGTATGTGGTCTGAGCGTTACTTTGGCACGTTTATCTGTGGGG

TGAAGGTGGTTTGGTGAGGGGTTGTCGTGTGGGCCAGAGAACGGGTACGGTGGGGGTGCG
TGAAGGTGGTTTGGTGAGGGGTTGTCGTGTGGGCCAGAGAACGGGTACGGTGGGGGTGCG

CGTTTTCCCCGTGGGGCTGTGCGCGCTCAGTTTACAGGCGAGGGATTGCAGGGGTATGTG
CGTTTTCCCCGTGGGGCTGTGCGCGCTCAGTTTACAGGCGAGGGATTGCAGGGGTATGTG

CGGGAAGCGTCTGGGTAAAGTGATGGTGCTCGGGTGTATGTTGCCGGGTGTGGCGGCGCG
CGGGAAGCGTCTGGGTAAAGTGATGGTGCTCGGGTGTATGTTGCCGGGTGTGGCGGCGCG

TGTTTCTCTCTCCCCCAAGCTCGGGGTGTACGGGGACGCACGCGGCGGTTCTGACCTGTG
TGTTTCTCTCTCCCCCAAGCTCGGGGTGTACGGGGACGCACGCGGCGGTTCTGACCTGTG

GGGCATCTGCATACAAGCTCCCACAATGCCAGATACAGAGAACCAGGCGCCTCCGCGCTA|
GGGCATCTGCATACAAGCTCCCACAATGCCAGATACAGAGAACCAGGCGCCTCCGCGCTA|

TGCGCCGGAGACACCGTTGGTGGGGCTGGACGTGGCGTTCCGTGCGGAAAATGGCTTCCT]
TGCGCCGGAGACACCGTTGGTGGGGCTGGACGTGGCGTTCCGTGCGGAAAATGGCTTCCT)

GCTCCAACTGACGGTGGACGCGGCACTCACGCGTTTAATGTTCTGCGGCCGGTGTTTGGC
GCTCCAACTGACGGTGGACGCGGCACTCACGCGTTTAATGTTCTGCGGCCGGTGTTTGGC

CGGTTAT@CGTTCAGACCGGGGGAAGGTAGTAC
CGGTTATIMCGTTCAGACCGGGGGAAGGTAGTAC

tprG/F intergenic spacer
tprG/F intergenic spacer
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MGRQVMQAGVLAGMVCAASGYAGVLTPQVSGTAQLOWGIAFQKNPRTGPGKHTHGFRTTN|
MGROVMQAGVLAGMVCAASGYAGVLTPQVSGTAQLOWGIAFQKNPRTGPGKHTHGFRTTN|

€. TISLPLVSKHTHTRRGEARSGVWAQLQLKDLAVELASSKSSTALSFTKPTASFQATLH
BILTISLPLVSKHTHTRRGEARSGVWAQLQLKDLAVELASSKSSTALSFTKMTASFQATLH]

CYGAYLTVGTSPSCVVNFAQLWKPEFVTRAYSEKDTRYAPGEFSGSGAKLGYQAHNVGNSG
CYGAYLTVGTSPSCVVNFAQLWKPEFVTRAYSEKDTRYAPGFSGSGAKLGYQAHNVGNSG
DVDIGFLSFLSNGAWDSTDTTHSKYGFGERDATLSYGVDRQRLLTLELAGNATLBON
DVDIGFLSFLSNGAWDSTDTTHSKYGFGRDATLSYGVDRQRLLTLELAGNATLEOQIS!
TEDSIINENKTALLWGVGGRLTLEPGAGFRFSFALDAGNQRODPADAGNRLLATGSSREKE]
TEDSIMNENKTALLWGVGGRLTLEPGAGFRFSFALDAGNQHQDPADAGNRLLATGS SREKE]

ESAFDALRVEQYRVKDKYLEFLLGOMAESSILERVGLALTLODGTLVSTLTKVATDSGDR
IBySAFDALRVEQYRVKDKYLEFLLGOMAESSILERVGLALTLODGTLVSTLTKVATDSGDR

FIOMALVKLLPQRAQAEQRLOEIVAPSQSDIVLIMLLTWLERARLDRENADALLTAQWTY]
FIQMALVKLLPQRAQAEQRLQEIVAPSQSDIVLIMLLTWLERARLDREFNADALLTAQWTY]

VSAGLYGATAGTNVFGKRVLPALRSWHFDFAGFLKLETKSGDPYTHLLTGLNAGVEARVY]
VSAGLYGATAGTNVEFGKRVLPALRSWHFDFAGFLKLETKSGDPYTHLLTGLNAGVEARVY]
IPLTYIRYRNNGGYELNGAVPPGTINMPILGKAWCSYRIPLGSHAWLTPHTSVLGTTNRE]
IPLTYIRYRNNGGYELNGAVPPGTINMPILGKAWCSYRIPLGSHAWLTPHTSVLGTTNRE]
INVINPAYTLLNERALQYQVGLTEFSPFEKVELSAQWEQGVLADAPYMGIAESMWSERYFGT]
NVINPAYTLLNERALQYQVGLTEFSPFEKVELSAQWEQGVLADAPYMGIAESMWSERYFGT]
FICGVKVVW|

FICGVKVVW|



FIGURE 3S
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MGCMRWGSVLCVVVGVGASGGVLGQEFIFPKLTGSATLEWGISYGKGVGSHGQAPGAVMGT]
MGCMRWGSVLCVVVGVGASGGVLGQEFSPKLTGSATLEWGISYGKGVGSHGQAPGAVMGT]
GPYNLKHGEFRTTNTVGVSEFPLVMRTTHTRRGQHPALYAELKVADLQADLSQGKAGEFAVKR
GPYNLKHGFRTTNTVGVSFPLVMRTTHTRRGQHPALYAELKVADLQADLSQGKAGFAVKR
KGKVEATLHCYGAYLTIGKNPTEFLTNFARLWKPWVTAQYQEDAVQYAPGFGGLGGKVGYR
KGKVEATLHCYGAYLTIGKNPTFLTNFARLWKPWVTAQYQEDAVQYAPGFGGLGGKVGYR
AQDIGGSGVSLDVGFLSEFASNGAWDSTDPTHSKYGFGADLKLMYARAGHPLCTVELASN

[AODIGGSGVSLDVGFLSFASNGAWDSTDPTHSKYGFGADLKLMYARAGHPLCTVELASN

TLEDGYLIGAQKDANNONKDKLLWNVGGRLTLEPGAGFRFSFALDAGNQHQSAQDEFQNRT
TLEDGYLIGAQKDANNOQNKDKLLWNVGGRLTLEPGAGFRFSFALDAGNQHQSAQDFEFQNRT]
ORAQSELTALSNNLFQGESQKQEAWLDEYAKKVLDAVTAATETALQSRGNAYITAVSNVK]
ORAQSELTALSNNLFQGESQKQEAWLDEYAKKVLDAVTAATETALQSRGNAYITAVSNVK]
VTPPVAATLLTNLKVFITDPPTPSPLPALPAFSLMGQVLLQYDAEQVVKGEFEQVQTQIVA
VTPPVAATLLTNLKVFITDPPTPSPLPALPAFSLMGQVLLQYDAEQVVKGEFEQVQTQIVA
EINQKVQAAVAQSKAAAQAFINGLTKAIEDVADALLAPHKGNPgMSLEFNLPDQOKLLKDD)
EINQKVQAAVAQSKAAAQAFINGLTKAIEDVADALLAPHKGNPEMSLEFNLPDQQKLLKDD)
LADLIPKLTAEATKFFTEGQTFVTEEVKKKTDALDAGQQIRQAIQNLRASAWRAFLMGVS
LADLIPKLTAEATKFFTEGQTFVTEEVKKKTDALDAGQQIRQAIQNLRASAWRAFLMGVS
AVCLYLDTYNVAFDALFTAQWKWLSSGIYATAPANVFGTRVLDNTIASCGDFAGFLKLE
AVCLYLDTYNVAFDALFTAQWKWLSSGIYATAPANVEFGTRVLDNTIASCGDFAGEFLKLE]

frameshift

*
TKSGDPYTHLLTGLDAGVETRVYIPLT)s o-—--—-—-———-———— ===
TKSGDPYTHLLTGLDAGVETRVYIPLTMEATMKNNGGTAVRGIQEKEYIRPPVVGKANWCS

YRIPVODYGWVKPSVTVHASTNRAHLNAPAAGGAVGATYLTKEYCAQLRAGISASLIEKT

VESLDWEQGMLSDVPYLLVSECLTQGIGRIVCGVTLSW|



FIGURE 4S
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VGRQVMQAGVLAGMVCAASGYAGVLTPQVSGTAQLOWGIAFQKNPRTGPGKHTHGEFRTTN|
VGROQVMQAGVLAGMVCAASGYAGVLTPQVSGTAQLOWGIAFQKNPRTGPGKHTHGFRTTN|
INLTISLPLVSKHTHTRRGEARSGVWAQLQLKDLAVELASSKSSTALSFTKPTASFQATLH
BILTISLPLVSKHTHTRRGEARSGVWAQLQLKDLAVELASSKSSTALSFTKPTASFQATLH,
CYGAYLTVGTSPSCVVNFAQLWKPEFVTRAYSEKDTRYAPGFIHGSGAKLGYQAHNVGNSG
CYGAYLTVGTSPSCVVNFAQLWKPEFVTRAYSEKDTRYAPGEFSGSGAKLGYQAHNVGNSG
DVDIGFLSFLSNGAWDSTDTTHSKYGFGADATLSYGVDRQRLLTLELAGNATLEQHYRKG
DVDIGFLSFLSNGAWDSTDTTHSKYGFGADATLSYGVDRQRLLTLELAGNATLEQHYRKG
TEDSTNENKTALLWGVGGRLTLEPGAGFRFSFALDAGNQHQDPADAGNRLLATGSSREKE]
TEDSTNENKTALLWGVGGRLTLEPGAGFRFSFALDAGNQHQDPADAGNRLLATGSSREKE]
DSAFDALRVEQYRVKDKYLEFLLGOMAESSILERVGLALTLODGTLVSTLTKVATDSGAQ
DSAFDALRVEQYRVKDKYLEFLLGOMAESSILERVGLALTLODGTLVSTLTKVATDSGAQ
RPVGTGGAC

RPVGTGGAC]



