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Supplementary Information

Supplementary Table 1. Summary of draft genome sequences.

Sequencing Project No. Largest Smallest No. of
Unitigs Unitigs Unitigs Preliminary
(bps) (bps) Clusters

(Antismash)
Ael50A Psl Illumina 8 6135547 2072 15
Ael68 Psl Illumina 14 5473146 2073 15
Ae263 Psl Illumina 14 6157670 2073 15
Ae356 Psl Illumina 14 6162815 2206 15
Ae707 Psl PacBio 4 6361983 2594 14
Ae331 Ps2 I[llumina 23 6075932 2005 11
Ae406 Ps2 Illumina 27 6080519 2001 11
Ae505 Ps2 [llumina 13 6031156 2260 13
Ae706_Ps2 Illumina 21 6111893 2111 11
Ae717 Ps2 PacBio 26 6288042 5131 15

Assembled genomes were submitted to antismash for secondary metabolite cluster prediction,
outputs displayed below (Weber ef al., (2015).
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Identified secondary metabolite clusters
Cluster Type From To Most similar known cluster

The following clusters are from record
c00001_MH_Ael5:

Nystatin-like_Pseudonocardia_polyene_biosynthetic_gene_cluster (73% of genes

Cluster 1 Tipks 25302 96128 show similarity)

Bacteriocin 279830 310643 Endophenazines_biosynthetic_gene_cluster (13% of genes show similarity)
Cluster 3 Tipks 691938 784056 Pimaricin_biosynthetic_gene_cluster (47% of genes show similarity)
Cluster 4 Terpene 949311 970576 SF2575_biosynthetic_gene_cluster (4% of genes show similarity)
Cluster 5 Nrps 1174990 1247881 Erythrochelin_biosynthetic_gene_cluster (71% of genes show similarity)
Cluster 6 Bacteriocin 2487311 2498171 -

Cluster 7 Other 2867409 2914879 Stenothricin_biosynthetic_gene_cluster (13% of genes show similarity)
Cluster 8 Nrps 2953650 3007679 Mirubactin_biosynthetic_gene_cluster (42% of genes show similarity)
Cluster 9 Ectoine 3090854 3101249 Ectoine_biosynthetic_gene_cluster (75% of genes show similarity)
Cluster 10 Oligosaccharide 3667360 3688043 -

Other 3836118 3876684 Thiocoraline_biosynthetic_gene_cluster (5% of genes show similarity)
Cluster 12 Lantipeptide 4073882 4094031 -

Cluster 13 Other 5013321 5057700 Kinamycin_biosynthetic_gene_cluster (8% of genes show similarity)
Cluster 14 Nrps 5353829 5407642 Gobichelin_biosynthetic_gene_cluster (16% of genes show similarity)
Cluster 15 Terpene 5720239 5741237 Sioxanthin_biosynthetic_gene_cluster (60% of genes show similarity)

Supplementary Figure 1. Screen shot of the antismash output for Pseudonocardia
AelS0A Psl.
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Identified secondary metabolite clusters
Cluster Type From To Most similar known cluster

The following clusters are from record
c00001_MH_Ael6:

Nystatin-like_Pseudonocardia_polyene_biosynthetic_gene_cluster (73% of genes

Cluster 1 Tipks 29495 100321 show similarity)

Bacteriocin 279174 309885 Endophenazines_biosynthetic_gene_cluster (13% of genes show similarity)
Cluster 3 Tipks 691404 783522 Pimaricin_biosynthetic_gene_cluster (47% of genes show similarity)
Cluster 4 Terpene 948624 969889 SF2575_biosynthetic_gene_cluster (4% of genes show similarity)
Cluster 5 Nrps 1174392 1247283 Erythrochelin_biosynthetic_gene_cluster (71% of genes show similarity)
Cluster 6 Bacteriocin 2485921 2496781 -

Cluster 7 Other 2866434 2913904 Stenothricin_biosynthetic_gene_cluster (13% of genes show similarity)
Cluster 8 Nrps 2952675 3006704 Mirubactin_biosynthetic_gene_cluster (42% of genes show similarity)
Cluster 9 Ectoine 3089879 3100274 Ectoine_biosynthetic_gene_cluster (75% of genes show similarity)
Cluster 10 Oligosaccharide 3670406 3691089 -

Cluster 11 Other 3839161 3879727 Thiocoraline_biosynthetic_gene_cluster (5% of genes show similarity)
Cluster 12 Lantipeptide 4076947 4097096 Kanamycin_biosynthetic_gene_cluster (1% of genes show similarity)

Cluster 13 Other 5026769 5071148 Kinamycin_biosynthetic_gene_cluster (8% of genes show similarity)
Cluster 14 Nrps 5367141 5420954 Gobichelin_biosynthetic_gene_cluster (16% of genes show similarity)

The following clusters are from record
c00002_MH_Ael6:

Terpene 394356 415354 Sioxanthin_biosynthetic_gene_cluster (60% of genes show similarity)
Supplementary Figure 2. Screen shot of the antismash output for Pseudonocardia

Ael68_Psl.
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Identified secondary metabolite clusters

Cluster Type From To Most similar known cluster
The following clusters are from record
c00001_MH_Ae26:
Cluster 1 Nrps 50728 104541 Gobichelin_biosynthetic_gene_cluster (22% of genes show similarity)

Cluster 2 Other 400667 445046 Kinamycin_biosynthetic_gene_cluster (8% of genes show similarity)
Cluster 3 Lantipeptide 1374731 1394880 -

Cluster 4 Other 1592018 1632584 Thiocoraline_biosynthetic_gene_cluster (5% of genes show similarity)
Cluster 5 Oligosaccharide 1780683 1801366 -

Cluster 6 Ectoine 2367786 2378181 Ectoine_biosynthetic_gene_cluster (75% of genes show similarity)

Cluster 7 Nrps 2465085 2519122 Mirubactin_biosynthetic_gene_cluster (42% of genes show similarity)

Cluster 8 Other 2557893 2605363 Stenothricin_biosynthetic_gene_cluster (13% of genes show similarity)

Cluster 9 Bacteriocin 2974454 2985314 -

Cluster 10 Nrps 4231090 4284904 Erythrochelin_biosynthetic_gene_cluster (71% of genes show similarity)

Cluster 11 Terpene 4508474 4529739 SF2575_biosynthetic_gene_cluster (6% of genes show similarity)
Nystatin-like_Pseudonocardia_polyene_biosynthetic_gene_cluster (43% of genes
show similarity)

Bacteriocin 5155393 5201206 Endophenazines_biosynthetic_gene_cluster (13% of genes show similarity)
Nystatin-like_Pseudonocardia_polyene_biosynthetic_gene_cluster (73% of genes
show similarity)

Terpene 5882622 5903620 Sioxanthin_biosynthetic_gene_cluster (60% of genes show similarity)

Cluster 12 Tipks 4694995 4783183

Cluster 14 Tipks 5380061 5450887

Supplementary Figure 3. Screen shot of the antismash output for Pseudonocardia
Ae263_Psl.
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Identified secondary metabolite clusters
Cluster Type From To Most similar known cluster

The following clusters are from record
c00001_MH_Ael6:

Nystatin-like_Pseudonocardia_polyene_biosynthetic_gene_cluster (73% of genes

Cluster 1 Tipks 29495 100321 show similarity)

Bacteriocin 279174 309885 Endophenazines_biosynthetic_gene_cluster (13% of genes show similarity)
Cluster 3 Tipks 691404 783522 Pimaricin_biosynthetic_gene_cluster (47% of genes show similarity)
Cluster 4 Terpene 948624 969889 SF2575_biosynthetic_gene_cluster (4% of genes show similarity)
Cluster 5 Nrps 1174392 1247283 Erythrochelin_biosynthetic_gene_cluster (71% of genes show similarity)
Cluster 6 Bacteriocin 2485921 2496781 -

Cluster 7 Other 2866434 2913904 Stenothricin_biosynthetic_gene_cluster (13% of genes show similarity)
Cluster 8 Nrps 2952675 3006704 Mirubactin_biosynthetic_gene_cluster (42% of genes show similarity)
Cluster 9 Ectoine 3089879 3100274 Ectoine_biosynthetic_gene_cluster (75% of genes show similarity)
Cluster 10 Oligosaccharide 3670406 3691089 -

Cluster 11 Other 3839161 3879727 Thiocoraline_biosynthetic_gene_cluster (5% of genes show similarity)
Cluster 12 Lantipeptide 4076947 4097096 Kanamycin_biosynthetic_gene_cluster (1% of genes show similarity)

Cluster 13 Other 5026769 5071148 Kinamycin_biosynthetic_gene_cluster (8% of genes show similarity)
Cluster 14 Nrps 5367141 5420954 Gobichelin_biosynthetic_gene_cluster (16% of genes show similarity)

The following clusters are from record
c00002_MH_Ael6:

Cluster 15 Terpene 394356 415354 Sioxanthin_biosynthetic_gene_cluster (60% of genes show similarity)

Supplementary Figure 4. Screen shot of the antismash output for Pseudonocardia
Ae356_Psl.
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Cluster Type From To Most similar known cluster

The following clusters are from record
unitig_Oquiver:

Cluster 1 Oligosaccharide 56032 85438 -

Cluster 2 Oligosaccharide 188517 240149 Tomaymycin_biosynthetic_gene_cluster (11% of genes show similarity)
Cluster 3 Other 414511 455164 Thiocoraline_biosynthetic_gene_cluster (5% of genes show similarity)
Cluster 4 Nrps 1719125 1776380 Gobichelin_biosynthetic_gene_cluster (16% of genes show similarity)
Cluster 5 Terpene 2177040 2198059 Sioxanthin_biosynthetic_gene_cluster (60% of genes show similarity)
Cluster 6 Bacteriocin 2911608 2942494 Endophenazines_biosynthetic_gene_cluster (13% of genes show similarity)

Nystatin-like_Pseudonocardia_polyene_biosynthetic_gene_cluster (95% of genes
show similarity)

Cluster 8 Terpene 3638728 3659975 SF2575_biosynthetic_gene_cluster (4% of genes show similarity)
Cluster 9 Nrps 3866837 3939727 Erythrochelin_biosynthetic_gene_cluster (71% of genes show similarity)
Cluster 10 Other 4710606 4754841 -

Cluster 11 Bacteriocin 5327392 5338333 -

Cluster 12 Other 5676793 5724917 Stenothricin_biosynthetic_gene_cluster (13% of genes show similarity)
Cluster 13 Nrps 5753305 5806262 Mirubactin_biosynthetic_gene_cluster (50% of genes show similarity)
Cluster 14 Ectoine 5865458 5875904 Ectoine_biosynthetic_gene_cluster (75% of genes show similarity)

Supplementary Figure 5. Screen shot of the antismash output for Pseudonocardia
Ae707_Psl.

Cluster 7 Tipks 3345783 3488407
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Identified secondary metabolite clusters
Cluster Type From To Most similar known cluster

The following clusters are from record
c00001_MH_Ae33:

Cluster 1 Terpene 781011 802687 Brasilicardin_A_biosynthetic_gene_cluster (45% of genes show similarity)
Cluster 2 Bacteriocin 1174490 1185383 -

Cluster 3 Ectoine 1666066 1676461 Ectoine_biosynthetic_gene_cluster (75% of genes show similarity)
Cluster 4 Oligosaccharide 2231888 2252565 -

Cluster 5 Bacteriocin 3612149 3622970 -

Cluster 6 Terpene 4081263 4102255 Carotenoid_biosynthetic_gene_cluster (27% of genes show similarity)

Nystatin-like_Pseudonocardia_polyene_biosynthetic_gene_cluster (73% of genes

Cluster 7 Tipks 4380747 4519777 show similarity)

Cluster 8 Nrps-T1pks 4721587 4863642 Amychelin_biosynthetic_gene_cluster (31% of genes show similarity)
Cluster 9 Terpene 5326209 5347564 SF2575_biosynthetic_gene_cluster (4% of genes show similarity)
Cluster 10 Other 6006054 6070086 UK-68,597_biosynthetic_gene_cluster (4% of genes show similarity)

The following clusters are from record
c00002_MH_Ae33:

Cluster 11 Lassopeptide 89260 111169 -

Supplementary Figure 6. Screen shot of the antismash output for Pseudonocardia
Ae331 Ps2.
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Identified secondary metabolite clusters
Cluster Type From To Most similar known cluster

The following clusters are from record
c00001_MH_Ae40:

Cluster 1 Other 5853 69885 UK-68,597_biosynthetic_gene_cluster (4% of genes show similarity)

Cluster 2 Terpene 730605 751954 SF2575_biosynthetic_gene_cluster (6% of genes show similarity)

Cluster 3 Nrps-T1pks 1213868 1354303 Amychelin_biosynthetic_gene_cluster (31% of genes show similarity)

Cluster 4 Tipks 1554210 1688401 gg::latsiirgliilléiis)seudonocardia_polyene_biosynthetic_gene_cluster (73% of genes
Cluster 5 Terpene 1982209 2003201 Carotenoid_biosynthetic_gene_cluster (27% of genes show similarity)

Cluster 6 Bacteriocin 2457460 2468281 -

Cluster 7 Oligosaccharide 3825163 3845840 -

Cluster 8 Ectoine 4409093 4419488 Ectoine_biosynthetic_gene_cluster (100% of genes show similarity)

Cluster 9 Bacteriocin 4897074 4907967 -

Cluster 10 Terpene 5281504 5303180 Brasilicardin_A_biosynthetic_gene_cluster (54% of genes show similarity)

The following clusters are from record
c00002_MH_Ae40:

Cluster 11 Lassopeptide 92023 113932 -

Supplementary Figure 7. Screen shot of the antismash output for Pseudonocardia
Ae406_Ps2.
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Identified secondary metabolite clusters
Cluster Type From To Most similar known cluster

The following clusters are from record
c00001_MH_Ae50:

Cluster 1 Terpene 153971 175647 Brasilicardin_A_biosynthetic_gene_cluster (45% of genes show similarity)
Cluster 2 Bacteriocin 545698 556591 -

Cluster 3 Ectoine 1027041 1037436 Ectoine_biosynthetic_gene_cluster (75% of genes show similarity)

Cluster 4 Oligosaccharide 1605297 1625992 -

Cluster 5 Bacteriocin 3018924 3029745 -

Cluster 6 Terpene 3264901 3285893 Isorenieratene_biosynthetic_gene_cluster (28% of genes show similarity)

Cluster 7 Other 3697921 3761893 UK-68,597_biosynthetic_gene_cluster (4% of genes show similarity)

Cluster 8 Tipks 4197361 4258545 Macbecin_biosynthetic_gene_cluster (39% of genes show similarity)
Nrps 4302433 4362588 Kiamycin_biosynthetic_gene_cluster (10% of genes show similarity)

Cluster 10 T1ipks-Nrps 4356144 4461507 Amychelin_biosynthetic_gene_cluster (31% of genes show similarity)
Terpene 4926042 4947361 SF2575_biosynthetic_gene_cluster (4% of genes show similarity)

Nystatin-like_Pseudonocardia_polyene_biosynthetic_gene_cluster (47% of genes

Cluster 12 Tipks 5232700 5300963 show similarity)

The following clusters are from record
c00002_MH_Ae50:

Cluster 13 Lassopeptide 101953 123862 -

Supplementary Figure 8. Screen shot of the antismash output for Pseudonocardia
AeS505_Ps2.
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Identified secondary metabolite clusters
Cluster Type From To Most similar known cluster

The following clusters are from record
c00001_MH_Ae70:

Cluster 1 Other 5853 69885 UK-68,597_biosynthetic_gene_cluster (4% of genes show similarity)

Cluster 2 Terpene 740562 761911 SF2575_biosynthetic_gene_cluster (6% of genes show similarity)

Cluster 3 Nrps-T1pks 1224015 1363220 Amychelin_biosynthetic_gene_cluster (31% of genes show similarity)

Cluster 4 Tipks 1563134 1702164 5Ngg;la!;iir:‘;Iiill‘;e;.i::)seudonocardia_poIyene_biosynthetic_gene_clust:er (73% of genes
Cluster 5 Terpene 1992113 2013105 Carotenoid_biosynthetic_gene_cluster (27% of genes show similarity)

Cluster 6 Bacteriocin 2468953 2479774 -

Cluster 7 Oligosaccharide 3835997 3856674 -

Cluster 8 Ectoine 4424378 4434773 Ectoine_biosynthetic_gene_cluster (100% of genes show similarity)

Cluster 9 Bacteriocin 4915836 4926729 -

Cluster 10 Terpene 5302849 5324525 Brasilicardin_A_biosynthetic_gene_cluster (54% of genes show similarity)

The following clusters are from record
c00002_MH_Ae70:

Cluster 11 Lassopeptide 111865 133774 -

Supplementary Figure 9. Screen shot of the antismash output for Pseudonocardia
Ae706_Ps2.
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Identified secondary metabolite clusters
Cluster Type From To Most similar known cluster

The following clusters are from record
unitig_Oquiver:

Cluster 1 Otherks 766234 807433 Galbonolides_biosynthetic_gene_cluster (16% of genes show similarity)
Cluster 2 Bacteriocin 1131133 1142233 -
Cluster 3 Other 1654291 1718271 UK-68,597_biosynthetic_gene_cluster (4% of genes show similarity)
Cluster 4 Tipks 2222655 2283874 Macbecin_biosynthetic_gene_cluster (47% of genes show similarity)
Nrps 2326835 2386990 Kiamycin_biosynthetic_gene_cluster (10% of genes show similarity)
Cluster 6 T1pks-Nrps 2387695 2494012 Amychelin_biosynthetic_gene_cluster (31% of genes show similarity)
Terpene 2956317 2977720 SF2575_biosynthetic_gene_cluster (4% of genes show similarity)
Cluster 8 Tipks 3259748 3397832 rs\l])‘/:sfgirsi;liill:ﬁs)seudonocardia_polyene_biosynthetic_gene_cluster (73% of genes
Cluster 9 Terpene 3688660 3709652 Isorenieratene_biosynthetic_gene_cluster (28% of genes show similarity)
Cluster 10 Terpene 4500688 4522868 Brasilicardin_A_biosynthetic_gene_cluster (45% of genes show similarity)
Cluster 11 Bacteriocin 4901917 4912810 -
Cluster 12 Ectoine 5387849 5398496 Ectoine_biosynthetic_gene_cluster (75% of genes show similarity)
Cluster 13 Oligosaccharide 5947675 5977172 -

The following clusters are from record
unitig_6quiver:

Cluster 14 Lassopeptide 60885 83439 -

The following clusters are from record
unitig_17quiver:

Cluster 15 T2pks 32985 76304 Arimetamycin_biosynthetic_gene_cluster (21% of genes show similarity)

Supplementary Figure 10. Screen shot of the antismash output for Pseudonocardia
Ae717_Ps2.

Clustal 2.1 (Larkin ef al., 2007) was used to align the 16S rRNA gene, the rpsL gene and the
rpoB gene from different Pseudonocardia strains.

Pseudonocardia 16S rRNA gene alignment;

Ae706Ps2_16S AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGC
Ae717Ps2_16S AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGC
Ae505Ps2_16S AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGC
Aed406Ps2_16S AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGC
Ae331Ps2_16S AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGC
Ael50APs1l_16S AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGC
Ae707Psl_16S AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGC

Ael68Psl 168 AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGC
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Re706Ps2_16S

AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGC
AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGC

KKK KA KA KA KA AR KA KA AR AR A KA A KA A A KA A A A A A A A A KA A A A A A A A A A A A A A A AR AR AR AR KA KKK

GGTAAGGCCCTTTCGGGGGTACACGAGCGGCGAACGGGTGAGTAACACGTGGGTGACCTG
GGTAAGGCCCTTTCGGGGGTACACGAGCGGCGAACGGGTGAGTAACACGTGGGTGACCTG
GGTAAGGCCCTTTCGGGGGTACACGAGCGGCGAACGGGTGAGTAACACGTGGGTGACCTG
GGTAAGGCCCTTTCGGGGGTACACGAGCGGCGAACGGGTGAGTAACACGTGGGTGACCTG
GGTAAGGCCCTTTCGGGGGTACACGAGCGGCGAACGGGTGAGTAACACGTGGGTGACCTG
GGTAAGGCCCTTTCGGGGGTACACGAGCGGCGAACGGGTGAGTAACACGTGGGTGACCTG
GGTAAGGCCCTTTCGGGGGTACACGAGCGGCGAACGGGTGAGTAACACGTGGGTGACCTG
GGTAAGGCCCTTTCGGGGGTACACGAGCGGCGAACGGGTGAGTAACACGTGGGTGACCTG
GGTAAGGCCCTTTCGGGGGTACACGAGCGGCGAACGGGTGAGTAACACGTGGGTGACCTG
GGTAAGGCCCTTTCGGGGGTACACGAGCGGCGAACGGGTGAGTAACACGTGGGTGACCTG

KA KKK AR KRR KRR AR AR A KA KA A A KA AR KA A KA KA KA A A KA A A A A A A KA A A A A A A A A AR AR AR AR AKX KKK

CCCTCCACTCTGGGATAAGCCTGGGAAACTGGGTCTAATACCGGATAGGACCACTGGCTG
CCCTCCACTCTGGGATAAGCCTGGGAAACTGGGTCTAATACCGGATAGGACCACTGGCTG
CCCTCCACTCTGGGATAAGCCTGGGAAACTGGGTCTAATACCGGATAGGACCACTGGCTG
CCCTCCACTCTGGGATAAGCCTGGGAAACTGGGTCTAATACCGGATAGGACCACTGGCTG
CCCTCCACTCTGGGATAAGCCTGGGAAACTGGGTCTAATACCGGATAGGACCACTGGCTG
CCCTCCACTCTGGGATAAGCCCGGGAAACTGGGTCTAATACCGGATAGGACCTCTCAACG
CCCTCCACTCTGGGATAAGCCCGGGAAACTGGGTCTAATACCGGATAGGACCTCTCAACG
CCCTCCACTCTGGGATAAGCCCGGGAAACTGGGTCTAATACCGGATAGGACCTCTCAACG
CCCTCCACTCTGGGATAAGCCCGGGAAACTGGGTCTAATACCGGATAGGACCTCTCAACG
CCCTCCACTCTGGGATAAGCCCGGGAAACTGGGTCTAATACCGGATAGGACCTCTCAACG

KAXKXKXKXKXKAKAKAKAKAKAKAKAKAKAKAKAKAAKX AXAXXAKXAAKAAXAKAKAXAA XA XAXAXAXAXA XA XA AKX XA AKX XK kK *

CATGGTTGGTGGTGGAAAGTTTTTT-CGGTGGGGGATGGGCCCGCGGCCTATCAGCTTGT
CATGGTTGGTGGTGGAAAGTTTTTTTCGGTGGGGGATGGGCCCGCGGCCTATCAGCTTGT
CATGGTTGGTGGTGGAAAGTTTTTT-CGGTGGGGGATGGGCCCGCGGCCTATCAGCTTGT
CATGGTTGGTGGTGGAAAGTTTTTT-CGGTGGGGGATGGGCCCGCGGCCTATCAGCTTGT
CATGGTTGGTGGTGGAAAGTTTTTT-CGGTGGGGGATGGGCCCGCGGCCTATCAGCTTGT
CATGTTGGGTGGTGGAAAGTTTTTT-CGGTGGGGGATGGGCCCGCGGCCTATCAGCTTGT
CATGTTGGGTGGTGGAAAGTTTTTT-CGGTGGGGGATGGGCCCGCGGCCTATCAGCTTGT
CATGTTGGGTGGTGGAAAGTTTTTT-CGGTGGGGGATGGGCCCGCGGCCTATCAGCTTGT
CATGTTGGGTGGTGGAAAGTTTTTT-CGGTGGGGGATGGGCCCGCGGCCTATCAGCTTGT
CATGTTGGGTGGTGGAAAGTTTTTT-CGGTGGGGGATGGGCCCGCGGCCTATCAGCTTGT

KAKKK K KAAXKXKXKXKAKAKAKAKAKAKAKAKAKAKAAX AX KA KA KA AKX A AKX AKX A XA A A AKX KA AKX KA AKX AKX XA XA KA KA KKK

TGGTGGGGTGATGGCCTACCAAGGCGGTGACGGGTAGCCGGCCTGAGAGGGCGACCGGLC
TGGTGGGGTGATGGCCTACCAAGGCGGTGACGGGTAGCCGGCCTGAGAGGGCGACCGGLC
TGGTGGGGTGATGGCCTACCAAGGCGGTGACGGGTAGCCGGCCTGAGAGGGCGACCGGLC
TGGTGGGGTGATGGCCTACCAAGGCGGTGACGGGTAGCCGGCCTGAGAGGGCGACCGGLC
TGGTGGGGTGATGGCCTACCAAGGCGGTGACGGGTAGCCGGCCTGAGAGGGCGACCGGLC
TGGTGGGGTGATGGCCTACCAAGGCGGTGACGGGTAGCCGGCCTGAGAGGGCGACCGGLC
TGGTGGGGTGATGGCCTACCAAGGCGGTGACGGGTAGCCGGCCTGAGAGGGCGACCGGLC
TGGTGGGGTGATGGCCTACCAAGGCGGTGACGGGTAGCCGGCCTGAGAGGGCGACCGGLC
TGGTGGGGTGATGGCCTACCAAGGCGGTGACGGGTAGCCGGCCTGAGAGGGCGACCGGLC
TGGTGGGGTGATGGCCTACCAAGGCGGTGACGGGTAGCCGGCCTGAGAGGGCGACCGGLC

KA KKK AR KRR KRR KA KA KA AR A KA A KA KA A AR A KA A A A A A A A KA A A A KA A A A A A A A A AR AR AR AR AKX K KK

ACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCGC
ACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCGC
ACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCGC
ACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCGC
ACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCGC
ACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCGC
ACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCGC
ACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCGC
ACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCGC
ACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCGC

R IRk IE dh kb b b kb bk b b b b b Ik b b b b bk h kb kb b b b b b gk kb bk bk 3k b b bk bk b

AATGGGCGGAAGCCTGACGCAGCGACGCCGCGTGGGGGATGACGGCCTTCGGGTTGTAAA
AATGGGCGGAAGCCTGACGCAGCGACGCCGCGTGGGGGATGACGGCCTTCGGGTTGTAAA
AATGGGCGGAAGCCTGACGCAGCGACGCCGCGTGGGGGATGACGGCCTTCGGGTTGTAAA
AATGGGCGGAAGCCTGACGCAGCGACGCCGCGTGGGGGATGACGGCCTTCGGGTTGTAAA
AATGGGCGGAAGCCTGACGCAGCGACGCCGCGTGGGGGATGACGGCCTTCGGGTTGTAAA
AATGGGCGGAAGCCTGACGCAGCGACGCCGCGTGGGGGATGACGGCCTTCGGGTTGTAAA
AATGGGCGGAAGCCTGACGCAGCGACGCCGCGTGGGGGATGACGGCCTTCGGGTTGTAAA
AATGGGCGGAAGCCTGACGCAGCGACGCCGCGTGGGGGATGACGGCCTTCGGGTTGTAAA
AATGGGCGGAAGCCTGACGCAGCGACGCCGCGTGGGGGATGACGGCCTTCGGGTTGTAAA
AATGGGCGGAAGCCTGACGCAGCGACGCCGCGTGGGGGATGACGGCCTTCGGGTTGTAAA

KA KK A AR KRR AR KA KA KA KA KA A KA KA A KA A A KA A A A A KA A A A A A A A A KA A A A A A A A A AR AR AR AR AKX KKK

CCTCTTTCGCCAGGGACGAAGAGTGATTGACGGTACCTGGAGAAGAAGCACCGGCCAACT
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CCTCTTTCGCCAGGGACGAAGAGTGATTGACGGTACCTGGAGAAGAAGCACCGGCCAACT
CCTCTTTCGCCAGGGACGAAGAGTGATTGACGGTACCTGGAGAAGAAGCACCGGCCAACT
CCTCTTTCGCCAGGGACGAAGAGTGATTGACGGTACCTGGAGAAGAAGCACCGGCCAACT
CCTCTTTCGCCAGGGACGAAGAGTGATTGACGGTACCTGGAGAAGAAGCACCGGCCAACT
CCTCTTTCGCCAGGGACGAAGCTTTTGTGACGGTACCTGGAGAAGAAGCACCGGCCAACT
CCTCTTTCGCCAGGGACGAAGCTTTTGTGACGGTACCTGGAGAAGAAGCACCGGCCAACT
CCTCTTTCGCCAGGGACGAAGCTTTTGTGACGGTACCTGGAGAAGAAGCACCGGCCAACT
CCTCTTTCGCCAGGGACGAAGCTTTTGTGACGGTACCTGGAGAAGAAGCACCGGCCAACT
CCTCTTTCGCCAGGGACGAAGCTTTTGTGACGGTACCTGGAGAAGAAGCACCGGCCAACT

ER R Rk kb kb b b b b b b b b i * AAXK KKK AKX KA KA AKX A KA A KA KA AKX A A AKX XA AKX XA XA XXX KK

ACGTGCCAGCAGCCGCGGTAACACGTAGGGTGCGAGCGTTGTCCGGAATTATTGGGCGTA
ACGTGCCAGCAGCCGCGGTAACACGTAGGGTGCGAGCGTTGTCCGGAATTATTGGGCGTA
ACGTGCCAGCAGCCGCGGTAACACGTAGGGTGCGAGCGTTGTCCGGAATTATTGGGCGTA
ACGTGCCAGCAGCCGCGGTAACACGTAGGGTGCGAGCGTTGTCCGGAATTATTGGGCGTA
ACGTGCCAGCAGCCGCGGTAACACGTAGGGTGCGAGCGTTGTCCGGAATTATTGGGCGTA
ACGTGCCAGCAGCCGCGGTAACACGTAGGGTGCGAGCGTTGTCCGGAATTATTGGGCGTA
ACGTGCCAGCAGCCGCGGTAACACGTAGGGTGCGAGCGTTGTCCGGAATTATTGGGCGTA
ACGTGCCAGCAGCCGCGGTAACACGTAGGGTGCGAGCGTTGTCCGGAATTATTGGGCGTA
ACGTGCCAGCAGCCGCGGTAACACGTAGGGTGCGAGCGTTGTCCGGAATTATTGGGCGTA
ACGTGCCAGCAGCCGCGGTAACACGTAGGGTGCGAGCGTTGTCCGGAATTATTGGGCGTA

KA KKK AR KRR A A KA KA KA KA KRR A KA KA KA A A KA A A A A A A A A A A A A A KA A A A A A A A A AR A AR AR AR KA KKK K

AAGAGCTCGTAGGCGGTGTGTCGCGTCGGCCGTGAAAACTTGGGGCTTAACTCTGAGCGT
AAGAGCTCGTAGGCGGTGTGTCGCGTCGGCCGTGAAAACTTGGGGCTTAACTCTGAGCGT
AAGAGCTCGTAGGCGGTGTGTCGCGTCGGCCGTGAAAACTTGGGGCTTAACTCTGAGCGT
AAGAGCTCGTAGGCGGTGTGTCGCGTCGGCCGTGAAAACTTGGGGCTTAACTCTGAGCGT
AAGAGCTCGTAGGCGGTGTGTCGCGTCGGCCGTGAAAACTTGGGGCTTAACTCTGAGCGT
AAGAGCTCGTAGGCGGTGTGTCGCGTCGGCCGTGAAAACTTGGGGCTTAACTCTGAGCGT
AAGAGCTCGTAGGCGGTGTGTCGCGTCGGCCGTGAAAACTTGGGGCTTAACTCTGAGCGT
AAGAGCTCGTAGGCGGTGTGTCGCGTCGGCCGTGAAAACTTGGGGCTTAACTCTGAGCGT
AAGAGCTCGTAGGCGGTGTGTCGCGTCGGCCGTGAAAACTTGGGGCTTAACTCTGAGCGT
AAGAGCTCGTAGGCGGTGTGTCGCGTCGGCCGTGAAAACTTGGGGCTTAACTCTGAGCGT

KKK K KA AR KA AR AR AR KA A KA A KA KA AR KA A A A A A A A A A A A A A KA A A A A A A A A AR AR AR AR AR KK KK

GCGGTCGATACGGGCATCACTTGAGTTCGGCAGGGGAGACTGGAATTCCTGGTGTAGCGG
GCGGTCGATACGGGCATCACTTGAGTTCGGCAGGGGAGACTGGAATTCCTGGTGTAGCGG
GCGGTCGATACGGGCATCACTTGAGTTCGGCAGGGGAGACTGGAATTCCTGGTGTAGCGG
GCGGTCGATACGGGCATCACTTGAGTTCGGCAGGGGAGACTGGAATTCCTGGTGTAGCGG
GCGGTCGATACGGGCATCACTTGAGTTCGGCAGGGGAGACTGGAATTCCTGGTGTAGCGG
GCGGTCGATACGGGCATCACTTGAGTTCGGCAGGGGAGACTGGAATTCCTGGTGTAGCGG
GCGGTCGATACGGGCATCACTTGAGTTCGGCAGGGGAGACTGGAATTCCTGGTGTAGCGG
GCGGTCGATACGGGCATCACTTGAGTTCGGCAGGGGAGACTGGAATTCCTGGTGTAGCGG
GCGGTCGATACGGGCATCACTTGAGTTCGGCAGGGGAGACTGGAATTCCTGGTGTAGCGG
GCGGTCGATACGGGCATCACTTGAGTTCGGCAGGGGAGACTGGAATTCCTGGTGTAGCGG

KA KKK AR KRR KRR AR KRR KA KA KA A KA A A A A A A KA A A A A A A A A A A KA A A A A A A A A AR AR AR AN AR KKK K

TGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGATACT
TGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGATACT
TGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGATACT
TGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGATACT
TGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGATACT
TGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGATACT
TGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGATACT
TGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGATACT
TGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGATACT
TGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGATACT

R R IRk h kb b I b b b b b b b b h I b Sh b b b b kb Ik 2k kb b b kb b bk b b kb gk kb b bk b

GACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCC
GACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCC
GACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCC
GACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCC
GACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCC
GACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCC
GACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCC
GACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCC
GACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCC
GACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCC

KA KKK AR KA A A AR KA KA KA KA KA A A KA KA A A KA A A KA A A A A A A A A A A KA A A A KA A A A A A AR AR AR AN KA KKK

GTAAACGTTGGGCGCTAGGTGTGGGGACCATTCCACGGTTTCTGTGCCGCAGCTAACGCA
GTAAACGTTGGGCGCTAGGTGTGGGGACCATTCCACGGTTTCTGTGCCGCAGCTAACGCA
GTAAACGTTGGGCGCTAGGTGTGGGGACCATTCCACGGTTTCTGTGCCGCAGCTAACGCA
GTAAACGTTGGGCGCTAGGTGTGGGGACCATTCCACGGTTTCTGTGCCGCAGCTAACGCA
GTAAACGTTGGGCGCTAGGTGTGGGGACCATTCCACGGTTTCTGTGCCGCAGCTAACGCA
GTAAACGTTGGGCGCTAGGTGTGGGGACCATTCCACGGTTTCTGCGCCGCAGCTAACGCA
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GTAAACGTTGGGCGCTAGGTGTGGGGACCATTCCACGGTTTCTGCGCCGCAGCTAACGCA
GTAAACGTTGGGCGCTAGGTGTGGGGACCATTCCACGGTTTCTGCGCCGCAGCTAACGCA
GTAAACGTTGGGCGCTAGGTGTGGGGACCATTCCACGGTTTCTGCGCCGCAGCTAACGCA
GTAAACGTTGGGCGCTAGGTGTGGGGACCATTCCACGGTTTCTGCGCCGCAGCTAACGCA

KA K KA KKK KA KA KA KA KA KA KA KA KA A A KA A A KA KA A A KA A A A KA A A A A AAKAAKAKAKAAKX AXXAXAXAXAA XA XA XXX KKK

TTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGG
TTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGG
TTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGG
TTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGG
TTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGG
TTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGG
TTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGG
TTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGG
TTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGG
TTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGG

KA KK A AR AR A A KA KA KA KA KA A A A A A A A KA A A KA A A A A A A A A A A A A A A A A A A A A AR AR AR KA A KKK KK

CCCGCACAAGCGGCGGAGCATGTGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGG
CCCGCACAAGCGGCGGAGCATGTGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGG
CCCGCACAAGCGGCGGAGCATGTGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGG
CCCGCACAAGCGGCGGAGCATGTGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGG
CCCGCACAAGCGGCGGAGCATGTGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGG
CCCGCACAAGCGGCGGAGCATGTGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGG
CCCGCACAAGCGGCGGAGCATGTGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGG
CCCGCACAAGCGGCGGAGCATGTGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGG
CCCGCACAAGCGGCGGAGCATGTGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGG
CCCGCACAAGCGGCGGAGCATGTGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGG

KKK KA AR KRR A AR KA KA KA AR A A KA KA A A KA A A A A A A A A A A A A A KA A A A A A A A A AR AR AR AR AKX KK

TTTGACATGCACCAGACATCCCTAGAGATAGGGCTTCCCTTGTGGTTGGTGTGCAGGTGG
TTTGACATGCACCAGACATCCCTAGAGATAGGGCTTCCCTTGTGGTTGGTGTGCAGGTGG
TTTGACATGCACCAGACATCCCTAGAGATAGGGCTTCCCTTGTGGTTGGTGTGCAGGTGG
TTTGACATGCACCAGACATCCCTAGAGATAGGGCTTCCCTTGTGGTTGGTGTGCAGGTGG
TTTGACATGCACCAGACATCCCTAGAGATAGGGCTTCCCTTGTGGTTGGTGTGCAGGTGG
TTTGACATGCACAGGATCGCGGCAGAGATGTCGTTTCCCTTGTGGCCTGTGTGCAGGTGG
TTTGACATGCACAGGATCGCGGCAGAGATGTCGTTTCCCTTGTGGCCTGTGTGCAGGTGG
TTTGACATGCACAGGATCGCGGCAGAGATGTCGTTTCCCTTGTGGCCTGTGTGCAGGTGG
TTTGACATGCACAGGATCGCGGCAGAGATGTCGTTTCCCTTGTGGCCTGTGTGCAGGTGG
TTTGACATGCACAGGATCGCGGCAGAGATGTCGTTTCCCTTGTGGCCTGTGTGCAGGTGG

R R Rk kI * x * KKK KKK K KKK KKAKAKAKK KK KAXKXKXKKXKKAKX KKK

TGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAA
TGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAA
TGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAA
TGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAA
TGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAA
TGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAA
TGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAA
TGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAA
TGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAA
TGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAA

KKK KA AR AR KA A KA KA AR KA A A KA A A A A KA A A A A A A A A A A A A A A A A A A A A A A A AR AR AR AR KRR KKK

CCCTTGTTCCATGTTGCCAGCACGTTATGGTGGGGACTCATGGGAGACTGCCGGGGTCAA
CCCTTGTTCCATGTTGCCAGCACGTTATGGTGGGGACTCATGGGAGACTGCCGGGGTCAA
CCCTTGTTCCATGTTGCCAGCACGTTATGGTGGGGACTCATGGGAGACTGCCGGGGTCAA
CCCTTGTTCCATGTTGCCAGCACGTTATGGTGGGGACTCATGGGAGACTGCCGGGGTCAA
CCCTTGTTCCATGTTGCCAGCACGTTATGGTGGGGACTCATGGGAGACTGCCGGGGTCAA
CCCTTATTCCATGTTGCCAGCACGTAGTGGTGGGGACTCATGGGAGACTGCCGGGGTCAA
CCCTTATTCCATGTTGCCAGCACGTAGTGGTGGGGACTCATGGGAGACTGCCGGGGTCAA
CCCTTATTCCATGTTGCCAGCACGTAGTGGTGGGGACTCATGGGAGACTGCCGGGGTCAA
CCCTTATTCCATGTTGCCAGCACGTAGTGGTGGGGACTCATGGGAGACTGCCGGGGTCAA
CCCTTATTCCATGTTGCCAGCACGTAGTGGTGGGGACTCATGGGAGACTGCCGGGGTCAA

KAKKKAKX KAAXXKXKAXXAXXAXAXAXAXAXAXA XK KK AAXKK KA AKX KA AKX KA A AKX A AKAKA A AKX AKX AR XA XA XXX KK

CTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAGGGCTTCACAC
CTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAGGGCTTCACAC
CTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAGGGCTTCACAC
CTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAGGGCTTCACAC
CTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAGGGCTTCACAC
CTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAGGGCTTCACAC
CTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAGGGCTTCACAC
CTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAGGGCTTCACAC
CTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAGGGCTTCACAC
CTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAGGGCTTCACAC

KA KK KA KRR KA KA AR KA KA A KA A A AR KA A A KA A A KA A A A A A A A A A A A A A A A AR A A A A AR AR AR AKX KKK
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ATGCTACAATGGCTCATACAGAGGGCTGCGAGACCGTGAGGTGGAGCGAATCCCTTAAAG
ATGCTACAATGGCTCATACAGAGGGCTGCGAGACCGTGAGGTGGAGCGAATCCCTTAAAG
ATGCTACAATGGCTCATACAGAGGGCTGCGAGACCGTGAGGTGGAGCGAATCCCTTAAAG
ATGCTACAATGGCTCATACAGAGGGCTGCGAGACCGTGAGGTGGAGCGAATCCCTTAAAG
ATGCTACAATGGCTCATACAGAGGGCTGCGAGACCGTGAGGTGGAGCGAATCCCTTAAAG
ATGCTACAATGGCTCATACAGAGGGCTGCGAGACCGTGAGGTGGAGCGAATCCCTTAAAG
ATGCTACAATGGCTCATACAGAGGGCTGCGAGACTGTGAGGTGGAGCGAATCCCTTAAAG
ATGCTACAATGGCTCATACAGAGGGCTGCGAGACCGTGAGGTGGAGCGAATCCCTTAAAG
ATGCTACAATGGCTCATACAGAGGGCTGCGAGACCGTGAGGTGGAGCGAATCCCTTAAAG
ATGCTACAATGGCTCATACAGAGGGCTGCGAGACCGTGAGGTGGAGCGAATCCCTTAAAG

KAKK KKK KA KA AKX KA AKX AKX AKX KA A AR KA A AKX KAKAKAKAAAKX AXAXKAXAXA XA AKX XA A XA AKX XA XA XA XXX KK

TGAGTCTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTTGGAGTCGCTAGTAA
TGAGTCTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTTGGAGTCGCTAGTAA
TGAGTCTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTTGGAGTCGCTAGTAA
TGAGTCTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTTGGAGTCGCTAGTAA
TGAGTCTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTTGGAGTCGCTAGTAA
TGAGTCTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTTGGAGTCGCTAGTAA
TGAGTCTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTTGGAGTCGCTAGTAA
TGAGTCTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTTGGAGTCGCTAGTAA
TGAGTCTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTTGGAGTCGCTAGTAA
TGAGTCTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTTGGAGTCGCTAGTAA

KA KKK KA AR AR AR KA KA AR A KA KA KA A A A A A A KA A A A A A A A A A A KA A A A A A A A A A AR A AR AN A A KK KK

TCGCAGATCAGCAACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCAC
TCGCAGATCAGCAACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCAC
TCGCAGATCAGCAACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCAC
TCGCAGATCAGCAACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCAC
TCGCAGATCAGCAACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCAC
TCGCAGATCAGCAACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCAC
TCGCAGATCAGCAACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCAC
TCGCAGATCAGCAACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCAC
TCGCAGATCAGCAACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCAC
TCGCAGATCAGCAACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCAC

KKK KA AR KRR KRR AR KA KA KA A KA KA KA KA A A KA A A A A A A A A A A A A A KA A A A A A A A A AR A AR AR AN A KK KK

GTCACGAAAGTTGGTAACACCCGAAGCCGGCGGCCCAACCCTTGTGGAGGGAGCTGTCGA
GTCACGAAAGTTGGTAACACCCGAAGCTGGCGGCCCAACCCTTGTGGAGGGAGCTGTCGA
GTCACGAAAGTTGGTAACACCCGAAGCCGGCGGCCCAACCCTTGTGGAGGGAGCTGTCGA
GTCACGAAAGTTGGTAACACCCGAAGCCGGCGGCCCAACCCTTGTGGAGGGAGCTGTCGA
GTCACGAAAGTTGGTAACACCCGAAGCCGGCGGCCCAACCCTTGTGGAGGGAGCTGTCGA
GTCACGAAAGTTGGTAACACCCGAAGCCGGCGGCCCAACCCTTGTGGAGGGAGTCGTCGA
GTCACGAAAGTTGGTAACACCCGAAGCCGGCGGCCCAACCCTTGTGGAGGGAGTCGTCGA
GTCACGAAAGTTGGTAACACCCGAAGCCGGCGGCCCAACCCTTGTGGAGGGAGTCGTCGA
GTCACGAAAGTTGGTAACACCCGAAGCCGGCGGCCCAACCCTTGTGGAGGGAGTCGTCGA
GTCACGAAAGTTGGTAACACCCGAAGCCGGCGGCCCAACCCTTGTGGAGGGAGTCGTCGA

KAKXKKAKXKAKXKAKAKAKA AKX KA KAKAKAKAKAKAKAKAKAKAAKX AXAXXAXAKAXA A AKX AXAXA AKX AKX XA AKX XXX KK KK KKK

AGGTGGGACTGGCGATTGGGACGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCT
AGGTGGGACTGGCGATTGGGACGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCT
AGGTGGGACTGGCGATTGGGACGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCT
AGGTGGGACTGGCGATTGGGACGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCT
AGGTGGGACTGGCGATTGGGACGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCT
AGGTGGGACTGGCGATTGGGACGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCT
AGGTGGGACTGGCGATTGGGACGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCT
AGGTGGGACTGGCGATTGGGACGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCT
AGGTGGGACTGGCGATTGGGACGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCT
AGGTGGGACTGGCGATTGGGACGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCT

KKK K KA AR KA AR AR AR KA A KA A KA KA AR KA A A A A A A A A A A A A A KA A A A A A A A A AR AR AR AR AR KK KK

GGATCACCT
GGATCACCT
GGATCACCT
GGATCACCT
GGATCACCT
GGATCACCT
GGATCACCT
GGATCACCT
GGATCACCT
GGATCACCT

KAKKKKK KKK



Supplementary Table 2. 16S rRNA gene percentage identity across Pseudonocardia

strains.

Ael50
A_Ps1
168

Ael68
_Ps1_
16S

Ae263
_Ps1_
16S

Ae356
_Ps1_
16S

Ae707
_Ps1_
16S

Ae331
_Ps2_
16S

Ae406
_Ps2_
16S

AeS05
_Ps2_
16S

Ae706
_Ps2_
16S

Ae717
_Ps2_
16S

Ael50

100

100

100

100

99.93

97.74

97.74

97.74

97.74

A_Ps1
16S

97.68

Ael68 100
_Ps1_
16S

100 100 100 99.93 | 97.74 | 97.74 | 97.74

97.74

97.68

Ae263 100
_Ps1_
16S

100 100 100 99.93 | 97.74 | 97.74 | 97.74

97.74

97.68

Ae356 100
_Ps1_
16S

100 100 100 99.93 | 97.74 | 97.74 | 97.74

97.74

97.68

Ae707
_Ps1_
16S

99.93

99.93 | 9993 | 99.93 100 97.68 | 97.68 | 97.68

97.68

97.61

Ae331
_Ps2_
16S

97.74

97774 | 97.74 | 97.74

97.68 100 100 100 100

99.93

Ae406
_Ps2_
16S

97.74

9774 | 97.74 | 97.74

97.68 100 100 100 100

99.93

Ae505
_Ps2_
16S

97.74

97774 | 97.74 | 97.74

97.68 100 100 100 100

99.93

Ae706
_Ps2_
16S

97.74

97774 | 97.74 | 97.74

97.68 100 100 100 100

99.93

Ae717
_Ps2_
16S

97.68

97.68 | 97.68 | 97.68 | 97.61 | 99.93 | 99.93 | 99.93

99.93

100

Pseudonocardia rpsL gene alignment;

Ae706Ps2_rpsL
Ae717Ps2_rpsL
Ae505Ps2_rpsL
Aed406Ps2_rpsL
Ae331Ps2_ rpsL
Ael50APsl rpsL
Ael68APsl rpsL
Ae263APsl rpsL
Ae356Psl_rpsL
Ae707Psl_rpsL

Ae706Ps2_rpsL
Ae717Ps2_rpsL
Ae505Ps2_rpsL
Aed406Ps2_rpsL
Ae331Ps2_ rpsL
Ael50APsl rpsL
Ael68APsl rpsL
Ae263APsl_ rpsL
Ae356Psl_rpsL
Ae707Psl_rpsL

ATGCCCACGATCCAGCAGCTGGTCCGCAAGGGCCGCGAGGACAAGGTCTCCAAGACCAAG
ATGCCCACGATCCAGCAGCTGGTCCGCAAGGGCCGCGAGGACAAGGTCTCCAAGACCAAG
ATGCCCACGATCCAGCAGCTGGTCCGCAAGGGCCGCGAGGACAAGGTCTCCAAGACCAAG
ATGCCCACGATCCAGCAGCTGGTCCGCAAGGGCCGCGAGGACAAGGTCTCCAAGACCAAG
ATGCCCACGATCCAGCAGCTGGTCCGCAAGGGCCGCGAGGACAAGGTCTCCAAGACCAAG
ATGCCCACGATCCAGCAGCTGGTCCGCAAGGGCCGCGAGGACAAGGTCGCGAAGACCAAG
ATGCCCACGATCCAGCAGCTGGTCCGCAAGGGCCGCGAGGACAAGGTCGCGAAGACCAAG
ATGCCCACGATCCAGCAGCTGGTCCGCAAGGGCCGCGAGGACAAGGTCGCGAAGACCAAG
ATGCCCACGATCCAGCAGCTGGTCCGCAAGGGCCGCGAGGACAAGGTCGCGAAGACCAAG
ATGCCCACGATCCAGCAGCTGGTCCGCAAGGGCCGCGAGGACAAGGTCGCGAAGACCAAG

KAKKKKA KA KA AKX KA AKX KA AKX KA AKX A AR KA AKX KA A A AKX A AAAAAXAKAXAXAXAAXAAAAKX & XXX AXAKAKA KK

ACCGCCGCGCTGAAGGGAAGCCCCCAGCGCCGCGGGGTCTGCACCCGCGTGTACACCACC
ACCGCCGCGCTGAAGGGAAGCCCCCAGCGCCGCGGGGTCTGCACCCGCGTGTACACCACC
ACCGCCGCGCTGAAGGGAAGCCCCCAGCGCCGCGGGGTCTGCACCCGCGTGTACACCACC
ACCGCCGCGCTGAAGGGAAGCCCCCAGCGCCGCGGGGTCTGCACCCGCGTGTACACCACC
ACCGCCGCGCTGAAGGGAAGCCCCCAGCGCCGCGGGGTCTGCACCCGCGTGTACACCACC
ACCGCCGCGCTCAAGGGGAGCCCCCAGCGCCGCGGGGTCTGCACCCGCGTGTACACCACC
ACCGCCGCGCTCAAGGGGAGCCCCCAGCGCCGCGGGGTCTGCACCCGCGTGTACACCACC
ACCGCCGCGCTCAAGGGGAGCCCCCAGCGCCGCGGGGTCTGCACCCGCGTGTACACCACC
ACCGCCGCGCTCAAGGGGAGCCCCCAGCGCCGCGGGGTCTGCACCCGCGTGTACACCACC
ACCGCCGCGCTCAAGGGGAGCCCCCAGCGCCGCGGGGTCTGCACCCGCGTGTACACCACC

KAXKXKKAKXKXKAKAKAKX AXKXKAKX A AKX AKX KA A KA KA A KA A A A A A A A KA KA A A A A A A A A AR AR AR AR XA AKX KK




Ae706Ps2_rpsL
Ae717Ps2_rpsL
Ae505Ps2_rpsL
Aed406Ps2_rpsL
Ae331Ps2_ rpsL
Ael50APsl rpsL
Ael68APsl rpsL
Ae263APsl_ rpsL
Ae356Psl_rpsL
Ae707Psl_rpsL

Ae706Ps2_rpsL
Ae717Ps2_rpsL
Ae505Ps2_rpsL
Aed406Ps2_rpsL
Ae331Ps2_ rpsL
Ael50APsl rpsL
Ael68APsl rpsL
Ae263APsl_ rpsL
Ae356Psl_rpsL
Ae707Psl_rpsL

Ae706Ps2_rpsL
Ae717Ps2_rpsL
Ae505Ps2_rpsL
Aed406Ps2_rpsL
Ae331Ps2_ rpsL
Ael50APsl_ rpsL
Ael68APsl rpsL
Ae263APsl rpsL
Ae356Psl_rpsL
Ae707Psl_rpsL

Ae706Ps2_rpsL
Ae717Ps2_rpsL
Ae505Ps2_rpsL
Aed406Ps2_rpsL
Ae331Ps2_ rpsL
Ael50APsl rpsL
Ael68APsl rpsL
Ae263APsl_ rpsL
Ae356Psl_rpsL
Ae707Psl_rpsL

Ae706Ps2_rpsL
Ae717Ps2_rpsL
Ae505Ps2_rpsL
Aed406Ps2_rpsL
Ae331Ps2_ rpsL
Ael50APsl rpsL
Ael68APsl rpsL
Ae263APsl_ rpsL
Ae356Psl_rpsL
Ae707Psl_rpsL

ACGCCCAAGAAGCCGAACTCGGCCCTGCGCAAGGTCGCCCGTGTGCGCCTGTCCAGCGGC
ACGCCCAAGAAGCCGAACTCGGCCCTGCGCAAGGTCGCCCGTGTGCGCCTGTCCAGCGGC
ACGCCCAAGAAGCCGAACTCGGCCCTGCGCAAGGTCGCCCGTGTGCGCCTGTCCAGCGGC
ACGCCCAAGAAGCCGAACTCGGCCCTGCGCAAGGTCGCCCGTGTGCGCCTGTCCAGCGGC
ACGCCCAAGAAGCCGAACTCGGCCCTGCGCAAGGTCGCCCGTGTGCGCCTGTCCAGCGGC
ACCCCGAAGAAGCCGAACTCCGCGCTTCGCAAGGTCGCCCGTGTGCGGCTCTCGAGCGGC
ACCCCGAAGAAGCCGAACTCCGCGCTTCGCAAGGTCGCCCGTGTGCGGCTCTCGAGCGGC
ACCCCGAAGAAGCCGAACTCCGCGCTTCGCAAGGTCGCCCGTGTGCGGCTCTCGAGCGGC
ACCCCGAAGAAGCCGAACTCCGCGCTTCGCAAGGTCGCCCGTGTGCGGCTCTCGAGCGGC
ACCCCGAAGAAGCCGAACTCCGCGCTTCGCAAGGTCGCCCGTGTGCGGCTCTCGAGCGGC

KK KK KAKXKXKXKXXKAXAKAKAKAKAXAKX AKX KKk AAXXAXAXAXAXAXAAXAXAXAXAXAXAXAAAKX KKk **k *XAXAA**

ATCGAGGTCACCGCGTACATCCCCGGTGAGGGCCACAACCTGCAGGAGCACAGCATCGTG
ATCGAGGTCACCGCGTACATCCCCGGTGAGGGCCACAACCTGCAGGAGCACAGCATCGTG
ATCGAGGTCACCGCGTACATCCCCGGTGAGGGCCACAACCTGCAGGAGCACAGCATCGTG
ATCGAGGTCACCGCGTACATCCCCGGTGAGGGCCACAACCTGCAGGAGCACAGCATCGTG
ATCGAGGTCACCGCGTACATCCCCGGTGAGGGCCACAACCTGCAGGAGCACAGCATCGTG
ATCGAGGTCACCGCCTACATCCCCGGTGAGGGTCACAACCTGCAGGAGCACTCCATCGTG
ATCGAGGTCACCGCCTACATCCCCGGTGAGGGTCACAACCTGCAGGAGCACTCCATCGTG
ATCGAGGTCACCGCCTACATCCCCGGTGAGGGTCACAACCTGCAGGAGCACTCCATCGTG
ATCGAGGTCACCGCCTACATCCCCGGTGAGGGTCACAACCTGCAGGAGCACTCCATCGTG
ATCGAGGTCACCGCCTACATCCCCGGTGAGGGTCACAACCTGCAGGAGCACTCCATCGTG

KAXKXKXKXKXKXKXKAKAKAKAAKX AXAXKXKXXAXAXXAXAXAXAAKAKAAKX AXXXAXAXAXAXAXAA AKX XA XA XK KK KKK KKK K

CTCGTGCGTGGTGGTCGTGTGAAGGACCTCCCCGGCGTGCGCTACAAGGTCATCCGGGGG
CTCGTGCGTGGTGGTCGTGTGAAGGACCTCCCCGGCGTGCGCTACAAGGTCATCCGGGGG
CTCGTGCGTGGTGGTCGTGTGAAGGACCTCCCCGGCGTGCGCTACAAGGTCATCCGGGGG
CTCGTGCGTGGTGGTCGTGTGAAGGACCTCCCCGGCGTGCGCTACAAGGTCATCCGGGGG
CTCGTGCGTGGTGGTCGTGTGAAGGACCTCCCCGGCGTGCGCTACAAGGTCATCCGGGGG
CTGGTGCGCGGTGGCCGAGTGAAGGACCTGCCGGGCGTGCGCTACAAGGTGATCCGCGGC
CTGGTGCGCGGTGGCCGAGTGAAGGACCTGCCGGGCGTGCGCTACAAGGTGATCCGCGGC
CTGGTGCGCGGTGGCCGAGTGAAGGACCTGCCGGGCGTGCGCTACAAGGTGATCCGCGGC
CTGGTGCGCGGTGGCCGAGTGAAGGACCTGCCGGGCGTGCGCTACAAGGTGATCCGCGGC
CTGGTGCGCGGTGGCCGAGTGAAGGACCTGCCGGGCGTGCGCTACAAGGTGATCCGCGGC

KK KKK KAKX KAKAKXKAKX KK KAAXXXXXXAKAKAXAKX KKk AXAXAXAXAXAXAXAXAXAXAXAAAXAAKX XXX **x **%

TCGCTGGACACCCAGGGCGTGAAGAACCGCAAGCAGTCCCGCAGCCGCTACGGCGCGAAG
TCGCTGGACACCCAGGGCGTGAAGAACCGCAAGCAGTCCCGCAGCCGCTACGGCGCGAAG
TCGCTGGACACCCAGGGCGTGAAGAACCGCAAGCAGTCCCGCAGCCGCTACGGCGCGAAG
TCGCTGGACACCCAGGGCGTGAAGAACCGCAAGCAGTCCCGCAGCCGCTACGGCGCGAAG
TCGCTGGACACCCAGGGCGTGAAGAACCGCAAGCAGTCCCGCAGCCGCTACGGCGCGAAG
TCGCTGGACACCCAGGGCGTCAAGAACCGCAAGCAGTCCCGCAGCCGGTACGGCGCGAAG
TCGCTGGACACCCAGGGCGTCAAGAACCGCAAGCAGTCCCGCAGCCGGTACGGCGCGAAG
TCGCTGGACACCCAGGGCGTCAAGAACCGCAAGCAGTCCCGCAGCCGGTACGGCGCGAAG
TCGCTGGACACCCAGGGCGTCAAGAACCGCAAGCAGTCCCGCAGCCGGTACGGCGCGAAG
TCGCTGGACACCCAGGGCGTCAAGAACCGCAAGCAGTCCCGCAGCCGGTACGGCGCGAAG

KAKXKXKAKXKXKAKAKAKAKAKAKAKAKAKAKAAKX AXAXXAXAXKAKAAKAKAKAAXAAXAXAXAXAXAXAAAKAAKXN AXAXXAXAXAXAXA XK KK

AAGGAGAAGAGCTGA
AAGGAGAAGAGCTGA
AAGGAGAAGAGCTGA
AAGGAGAAGAGCTGA
AAGGAGAAGAGCTGA
AAGGAGAAGAGCTGA
AAGGAGAAGAGCTGA
AAGGAGAAGAGCTGA
AAGGAGAAGAGCTGA
AAGGAGAAGAGCTGA

R R R Ik kI I ki ki



Supplementary Table 3. rpsL gene percentage identity across Pseudonocardia strains.

Ael50
A_Psl
_rpsL

Ael68
A_Ps1
_rpsL

Ae263
A_Psl
_rpsL

Ae35
6 _Psl
_rpsL

Ae70
7 Psl
_rpsL

Ae33
1_Ps2
_rpsL

Ae40
6_Ps2
_rpsL

AeS0
5 Ps2
_rpsL

Ae70
6_Ps2
_rpsL

AeT71
7 _Ps2
_rpsL

Ael50

100

100

100

100

100

92.8

92.8

92.8

92.8

A_Ps1
_rpsL

92.8

Ael68
A_Ps1
_rpsL

100

100 100 100 100 92.8 92.8 92.8

92.8

92.8

Ae263
A_Ps1
rpsL

100

100 100 100 100 92.8 92.8 92.8

92.8

92.8

Ae356
Ps1 _rp
sL

100

100 100 100 100 92.8 92.8 92.8

92.8

92.8

Ae707
_Ps1 r
psL

100

100 100 100 100 92.8 92.8 92.8

92.8

92.8

Ae331
_Ps2 r
psL

92.8

92.8 92.8 92.8 92.8 100 100 100

100

100

Aed06
_Ps2 r
psL

92.8

92.8 92.8 92.8 92.8 100 100 100

100

100

AeS05
_Ps2 r
psL

92.8

92.8 92.8 92.8 92.8 100 100 100

100

100

Ae706
_Ps2 r
psL

92.8

92.8 92.8 92.8 92.8 100 100 100

100

100

Ae717
_Ps2 r
psL

92.8

92.8 92.8 92.8 92.8 100 100 100

100

100

Pseudonocardia rpoB gene alignment;

Ae331Ps2_ rpoB
Ae505Ps2_rpoB
Aed406Ps2_rpoB
Ae717Ps2_rpoB
Ae706Ps2_rpoB
Ael50APsl rpoB
Ael68Psl rpoB
Ae263Psl_ rpoB
Ae356Psl_rpoB
Ae707Psl_rpoB

Ae331Ps2_ rpoB
Ae505Ps2_rpoB
Aed406Ps2_rpoB
Ae717Ps2_rpoB
Ae706Ps2_rpoB
Ael50APsl rpoB
Ael68Psl rpoB
Ae263Psl_ rpoB
Ae356Psl_rpoB
Ae707Psl_rpoB

TTGGCTGTCTCCCGCGCCGCCGCGACCACCTCGACCCTCTCCGCTTCGGCGAACCCGAAC
TTGGCTGTCTCCCGCGCCGCCGCGACCACCTCGACCCTCTCCGCTTCGGCGAACCCGAAC
TTGGCTGTCTCCCGCGCCGCCGCGACCACCTCGACCCTCTCCGCTTCGGCGAACCCGAAC
TTGGCTGTCTCCCGCGCCGCCGCGACCACCTCGACCCTCTCCGCTTCGGCGAACCCGAAC
TTGGCTGTCTCCCGCGCCGCCGCGACCACCTCGACCCTCTCCGCTTCGGCGAACCCGAAC
TTGGCTGTCTCCCGCGCCGCCGCGACCACCTCGACCCTCTCCGCTTCGGCGAACCCGAAC
TTGGCTGTCTCCCGCGCCGCCGCGACCACCTCGACCCTCTCCGCTTCGGCGAACCCGAAC
TTGGCTGTCTCCCGCGCCGCCGCGACCACCTCGACCCTCTCCGCTTCGGCGAACCCGAAC
TTGGCTGTCTCCCGCGCCGCCGCGACCACCTCGACCCTCTCCGCTTCGGCGAACCCGAAC
TTGGCTGTCTCCCGCGCCGCCGCGACCACCTCGACCCTCTCCGCTTCGGCGAACCCGAAC

KKK KK AR KA AR A AR AR AR KA AR A AR KA A KA A A A A A A A A A A A KA A A A A A A A A AR AR A AR A A KA KK KK

TACCCCGGCGCACCCACCCGGGTCACCTTCGCGAAGATCGCCCAGCCGTTGGAGGTCCCC
TGCCCCGGCGCACCCACCCGGGTCACCTTCGCGAAGATCGCCCAGCCGTTGGAGGTCCCC
TACCCCGGCGCACCCACCCGGGTCACCTTCGCGAAGATCGCCCAGCCGTTGGAGGTCCCC
TACCCCGGCGCACCCACCCGGGTCACCTTCGCGAAGATCGCCCAGCCGTTGGAGGTCCCC
TACCCCGGCGCACCCACCCGGGTCACCTTCGCGAAGATCGCCCAGCCGTTGGAGGTCCCC
TACCCCGGTGCACCCACTCGGGTCACCTTCGCGAAGATCTCCGAGCCGCTGGAGGTCCCG
TACCCCGGTGCACCCACTCGGGTCACCTTCGCGAAGATCTCCGAGCCGCTGGAGGTCCCG
TACCCCGGTGCACCCACTCGGGTCACCTTCGCGAAGATCTCCGAGCCGCTGGAGGTCCCG
TACCCCGGTGCACCCACTCGGGTCACCTTCGCGAAGATCTCCGAGCCGCTGGAGGTCCCG
TACCCCGGTGCACCCACTCGGGTCACCTTCGCGAAGATCTCCGAGCCGCTGGAGGTCCCG

K KKK KKAKX AKX KXKAKAKAAKX AXAXXAXAXXAXAXAXAKAXAXAXAXAXAKAXAXAAKX Ak AAXAAKX AAXXAAAAKA KK




Ae331Ps2_ rpoB
Ae505Ps2_rpoB
Aed406Ps2_rpoB
Ae717Ps2_rpoB
Ae706Ps2_rpoB
Ael50APsl rpoB
Ael68Psl rpoB
Ae263Psl_ rpoB
Ae356Psl_rpoB
Ae707Psl_rpoB

Ae331Ps2_ rpoB
Ae505Ps2_rpoB
Aed406Ps2_rpoB
Ae717Ps2_rpoB
Ae706Ps2_rpoB
Ael50APsl rpoB
Ael68Psl rpoB
Ae263Psl_ rpoB
Ae356Psl_rpoB
Ae707Psl_rpoB

Ae331Ps2_ rpoB
Ae505Ps2_rpoB
Aed406Ps2_rpoB
Ae717Ps2_rpoB
Ae706Ps2_rpoB
Ael50APsl rpoB
Ael68Psl rpoB
Ae263Psl_ rpoB
Ae356Psl_rpoB
Ae707Psl_rpoB

Ae331Ps2_ rpoB
Ae505Ps2_rpoB
Aed406Ps2_rpoB
Ae717Ps2_rpoB
Ae706Ps2_rpoB
Ael50APsl rpoB
Ael68Psl rpoB
Ae263Psl_ rpoB
Ae356Psl_rpoB
Ae707Psl_rpoB

Ae331Ps2_ rpoB
Ae505Ps2_rpoB
Aed406Ps2_rpoB
Ae717Ps2_rpoB
Ae706Ps2_rpoB
Ael50APsl_ rpoB
Ael68Psl rpoB
Ae263Psl_ rpoB
Ae356Psl_rpoB
Ae707Psl_rpoB

Ae331Ps2_ rpoB
Ae505Ps2_rpoB
Aed406Ps2_rpoB
Ae717Ps2_rpoB
Ae706Ps2_rpoB
Ael50APsl_ rpoB
Ael68Psl rpoB
Ae263Psl_ rpoB
Ae356Psl_rpoB
Ae707Psl_rpoB

Ae331Ps2_ rpoB
Ae505Ps2_rpoB
Aed406Ps2_rpoB
Ae717Ps2_rpoB
Ae706Ps2_rpoB

GACCTTCTCGACCTGCAGATCCAGTCCTACGAGTGGCTGGTCGGCAGCGAGGCCTGGTTC
GACCTTCTCGACCTGCAGATCCAGTCCTACGAGTGGCTGGTCGGCAGCGAGGCCTGGTTC
GACCTTCTCGACCTGCAGATCCAGTCCTACGAGTGGCTGGTCGGCAGCGAGGCCTGGTTC
GACCTTCTCGACCTGCAGATCCAGTCCTACGAGTGGCTGGTCGGCAGCGAGGCCTGGTTC
GACCTTCTCGACCTGCAGATCCAGTCCTACGAGTGGCTGGTCGGCAGCGAGGCCTGGTTC
GACCTCCTCGACCTGCAGATCCAGTCCTACGAGTGGCTCGTCGGCAGCGAGGCCTGGTTC
GACCTCCTCGACCTGCAGATCCAGTCCTACGAGTGGCTCGTCGGCAGCGAGGCCTGGTTC
GACCTCCTCGACCTGCAGATCCAGTCCTACGAGTGGCTCGTCGGCAGCGAGGCCTGGTTC
GACCTCCTCGACCTGCAGATCCAGTCCTACGAGTGGCTCGTCGGCAGCGAGGCCTGGTTC
GACCTCCTCGACCTGCAGATCCAGTCCTACGAGTGGCTCGTCGGCAGCGAGGCCTGGTTC

KAXKKK KAAKXKXKAKAKAKAKAKAKAKAKAKAKA XXX AKX KA AKX AXAKAKAKAAKAAKX AXXAXAXAXAXAXAAXAAXA AKX XA XA XA XK KK

CAGCGCCGGATCGAGGCCGGTGACGAGCTTCCGGTGAGCGGTCTGGAGGAGATCCTCACC
CAGCGCCGGATCGAGGCCGGTGACGAGCTTCCGGTGAGCGGTCTGGAGGAGATCCTCACC
CAGCGCCGGATCGAGGCCGGTGACGAGCTTCCGGTGAGCGGTCTGGAGGAGATCCTCACC
CAGCGCCGGATCGAGGCCGGTGACGAGCTTCCGGTGAGCGGTCTGGAGGAGATCCTCACC
CAGCGCCGGATCGAGGCCGGTGACGAGCTTCCGGTGAGCGGTCTGGAGGAGATCCTCACC
CAGCGCCGGATCGAGGCCGGCGACGACCTCCCCGTGAGCGGTCTCGAGGAGATCCTCACC
CAGCGCCGGATCGAGGCCGGCGACGACCTCCCCGTGAGCGGTCTCGAGGAGATCCTCACC
CAGCGCCGGATCGAGGCCGGCGACGACCTCCCCGTGAGCGGTCTCGAGGAGATCCTCACC
CAGCGCCGGATCGAGGCCGGCGACGACCTCCCCGTGAGCGGTCTCGAGGAGATCCTCACC
CAGCGCCGGATCGAGGCCGGCGACGACCTCCCCGTGAGCGGTCTCGAGGAGATCCTCACC

KAXKXKXKXKXKXKAKAKAKAXAKAKAKAKAKAKAXAKX AXAKXAKX KKk KKk AAXXXXAXAXAXAAKX AXAXAXAAXAXAXAXA A XXX KK

GAGATCTCGCCGATCGAGGACTTCTCCGGGTCGATGTCGCTGTCCTTCTCCGACCCTCGC
GAGATCTCGCCGATCGAGGACTTCTCCGGGTCGATGTCGCTGTCCTTCTCCGACCCTCGC
GAGATCTCGCCGATCGAGGACTTCTCCGGGTCGATGTCGCTGTCCTTCTCCGACCCTCGC
GAGATCTCGCCGATCGAGGACTTCTCCGGGTCGATGTCGCTGTCCTTCTCCGACCCTCGC
GAGATCTCGCCGATCGAGGACTTCTCCGGGTCGATGTCGCTGTCCTTCTCCGACCCTCGC
GAGATCTCCCCGATCGAGGACTTCTCCGGGTCGATGTCGCTGTCCTTCTCCGACCCCCGC
GAGATCTCCCCGATCGAGGACTTCTCCGGGTCGATGTCGCTGTCCTTCTCCGACCCCCGC
GAGATCTCCCCGATCGAGGACTTCTCCGGGTCGATGTCGCTGTCCTTCTCCGACCCCCGC
GAGATCTCCCCGATCGAGGACTTCTCCGGGTCGATGTCGCTGTCCTTCTCCGACCCCCGC
GAGATCTCCCCGATCGAGGACTTCTCCGGGTCGATGTCGCTGTCCTTCTCCGACCCCCGC

KAXKXKKKKAKX KA XK AKX KA KA KA KA KA KA KA A KA A AR A A A A A KA A A A A A A AR XA AKX XA XA AKX AR XA AKX K K kK

TTCGACGAGGTCAAGGCCTCCGTCGAGGAGTGCCGGGACAAGGACATGACCTACGGTGCC
TTCGACGAGGTCAAGGCCTCCGTCGAGGAGTGCCGGGACAAGGACATGACCTACGGTGCC
TTCGACGAGGTCAAGGCCTCCGTCGAGGAGTGCCGGGACAAGGACATGACCTACGGTGCC
TTCGACGAGGTCAAGGCCTCCGTCGAGGAGTGCCGGGACAAGGACATGACCTACGGTGCC
TTCGACGAGGTCAAGGCCTCCGTCGAGGAGTGCCGGGACAAGGACATGACCTACGGTGCC
TTCGACGAGGTCAAGGCCTCCGTCGAGGAGTGCCGGGACAAAGACATGACCTACGGGGCC
TTCGACGAGGTCAAGGCCTCCGTCGAGGAGTGCCGGGACAAAGACATGACCTACGGGGCC
TTCGACGAGGTCAAGGCCTCCGTCGAGGAGTGCCGGGACAAAGACATGACCTACGGGGCC
TTCGACGAGGTCAAGGCCTCCGTCGAGGAGTGCCGGGACAAAGACATGACCTACGGGGCC
TTCGACGAGGTCAAGGCCTCCGTCGAGGAGTGCCGGGACAAGGACATGACCTACGGGGCC

KAXKXKKKAKA KA KA AKX KAKAKA AKX KA KA AKX KA A XX XAAXA AKX AXAKAXAKAAAKAKAKAAKXN AXXAXAXAXAXAXAXAXA XA AKX K h K

CCGCTGTTCGTGACGGCGGAGTTCACCAACAACACCACCGGTGAGATCAAGTCCCAGACG
CCGCTGTTCGTGACGGCGGAGTTCACCAACAACACCACCGGTGAGATCAAGTCCCAGACG
CCGCTGTTCGTGACGGCGGAGTTCACCAACAACACCACCGGTGAGATCAAGTCCCAGACG
CCGCTGTTCGTGACGGCGGAGTTCACCAACAACACCACCGGTGAGATCAAGTCCCAGACG
CCGCTGTTCGTGACGGCGGAGTTCACCAACAACACCACCGGTGAGATCAAGTCCCAGACG
CCGCTGTTCGTCACGGCGGAGTTCACGAACAACACCACCGGTGAGATCAAGTCCCAGACC
CCGCTGTTCGTCACGGCGGAGTTCACGAACAACACCACCGGTGAGATCAAGTCCCAGACC
CCGCTGTTCGTCACGGCGGAGTTCACGAACAACACCACCGGTGAGATCAAGTCCCAGACC
CCGCTGTTCGTCACGGCGGAGTTCACGAACAACACCACCGGTGAGATCAAGTCCCAGACC
CCGCTGTTCGTCACGGCGGAGTTCACGAACAACACCACCGGTGAGATCAAGTCCCAGACC

KAXKXKKKXKXKAKAKAKX AXKXKAXKXAKXKAKAKAKAKAAX AX XX A XA A A A AKX A A XA A AKX AKX XA XA XA XA XA XA XX KK

GTCTTCATGGGCGAGTTCCCCGTGATGACCGACAAGGGCACGTTCATCATCAACGGCACC
GTCTTCATGGGCGAGTTCCCCGTGATGACCGACAAGGGCACGTTCATCATCAACGGCACC
GTCTTCATGGGCGAGTTCCCCGTGATGACCGACAAGGGCACGTTCATCATCAACGGCACC
GTCTTCATGGGCGAGTTCCCCGTGATGACCGACAAGGGCACGTTCATCATCAACGGCACC
GTCTTCATGGGCGAGTTCCCCGTGATGACCGACAAGGGCACGTTCATCATCAACGGCACC
GTGTTCATGGGTGAGTTCCCCGTGATGACGGACAAGGGCACCTTCATCATCAACGGCACC
GTGTTCATGGGTGAGTTCCCCGTGATGACGGACAAGGGCACCTTCATCATCAACGGCACC
GTGTTCATGGGTGAGTTCCCCGTGATGACGGACAAGGGCACCTTCATCATCAACGGCACC
GTGTTCATGGGTGAGTTCCCCGTGATGACGGACAAGGGCACCTTCATCATCAACGGCACC
GTGTTCATGGGTGAGTTCCCCGTGATGACGGACAAGGGCACCTTCATCATCAACGGCACC

KK KKK KXKXKAKAKX AXXKXXXAXAXAKAXAKAKAAKAKAAKX AXXAXAXAXAXAKAKAXAKX AXAXAXAXAXAXAXAXAXAXA AKX XA XX KK

GAGCGCGTCGTCGTGTCGCAGCTCGTCCGTTCGCCGGGTGTCTACTTCGACCACGCGATC
GAGCGCGTCGTCGTGTCGCAGCTCGTCCGTTCGCCGGGTGTCTACTTCGACCACGCGATC
GAGCGCGTCGTCGTGTCGCAGCTCGTCCGTTCGCCGGGTGTCTACTTCGACCACGCGATC
GAGCGCGTCGTCGTGTCGCAGCTCGTCCGTTCGCCGGGTGTCTACTTCGACCACGCGATC
GAGCGCGTCGTCGTGTCGCAGCTCGTCCGTTCGCCGGGTGTCTACTTCGACCACGCGATC



Ael50APsl rpoB
Ael68Psl rpoB
Ae263Psl_ rpoB
Ae356Psl_rpoB
Ae707Psl_rpoB

Ae331Ps2_ rpoB
Ae505Ps2_rpoB
Aed406Ps2_rpoB
Ae717Ps2_rpoB
Ae706Ps2_rpoB
Ael50APsl rpoB
Ael68Psl rpoB
Ae263Psl_ rpoB
Ae356Psl_rpoB
Ae707Psl_rpoB

Ae331Ps2_ rpoB
Ae505Ps2_rpoB
Aed406Ps2_rpoB
Ae717Ps2_rpoB
Ae706Ps2_rpoB
Ael50APsl rpoB
Ael68Psl rpoB
Ae263Psl_ rpoB
Ae356Psl_rpoB
Ae707Psl_rpoB

Ae331Ps2_ rpoB
Ae505Ps2_rpoB
Aed406Ps2_rpoB
Ae717Ps2_rpoB
Ae706Ps2_rpoB
Ael50APsl rpoB
Ael68Psl rpoB
Ae263Psl_ rpoB
Ae356Psl_rpoB
Ae707Psl_rpoB

Ae331Ps2_ rpoB
Ae505Ps2_rpoB
Aed406Ps2_rpoB
Ae717Ps2_rpoB
Ae706Ps2_rpoB
Ael50APsl rpoB
Ael68Psl rpoB
Ae263Psl_ rpoB
Ae356Psl_rpoB
Ae707Psl_rpoB

Ae331Ps2_ rpoB
Ae505Ps2_rpoB
Aed406Ps2_rpoB
Ae717Ps2_rpoB
Ae706Ps2_rpoB
Ael50APsl rpoB
Ael68Psl rpoB
Ae263Psl_ rpoB
Ae356Psl_rpoB
Ae707Psl_rpoB

Ae331Ps2_ rpoB
Ae505Ps2_rpoB
Aed406Ps2_rpoB
Ae717Ps2_rpoB
Ae706Ps2_rpoB
Ael50APsl rpoB
Ael68Psl rpoB
Ae263Psl_ rpoB
Ae356Psl_rpoB
Ae707Psl_rpoB

GAGCGCGTCGTCGTGTCGCAGCTCGTCCGGTCGCCGGGTGTGTACTTCGACCACTCGATC
GAGCGCGTCGTCGTGTCGCAGCTCGTCCGGTCGCCGGGTGTGTACTTCGACCACTCGATC
GAGCGCGTCGTCGTGTCGCAGCTCGTCCGGTCGCCGGGTGTGTACTTCGACCACTCGATC
GAGCGCGTCGTCGTGTCGCAGCTCGTCCGGTCGCCGGGTGTGTACTTCGACCACTCGATC
GAGCGCGTCGTCGTGTCGCAGCTCGTCCGGTCGCCGGGTGTGTACTTCGACCACTCGATC

KAKXKKXKAKXKAKAKAKAKAKAKAKAKAKAKAKAKAKAXAKAKAKAKAKAAKX AXXXAXAXAXAKAKAAKX AXAXAXAAXAXAXAXAXAKX XXX KK

GACAAGACGACCGAGAAGGACGTCTACTCGGTCAAGATCATCCCGAGCCGGGGCGCGTGG
GACAAGACGACCGAGAAGGACGTCTACTCGGTCAAGATCATCCCGAGCCGGGGCGCGTGG
GACAAGACGACCGAGAAGGACGTCTACTCGGTCAAGATCATCCCGAGCCGGGGCGCGTGG
GACAAGACGACCGAGAAGGACGTCTACTCGGTCAAGATCATCCCGAGCCGGGGCGCGTGG
GACAAGACGACCGAGAAGGACGTCTACTCGGTCAAGATCATCCCGAGCCGGGGCGCGTGG
GACAAGACGACCGAGAAGGACGTCTACTCGGTCAAGATCATCCCGAGCCGGGGTGCGTGG
GACAAGACGACCGAGAAGGACGTCTACTCGGTCAAGATCATCCCGAGCCGGGGTGCGTGG
GACAAGACGACCGAGAAGGACGTCTACTCGGTCAAGATCATCCCGAGCCGGGGTGCGTGG
GACAAGACGACCGAGAAGGACGTCTACTCGGTCAAGATCATCCCGAGCCGGGGTGCGTGG
GACAAGACGACCGAGAAGGACGTCTACTCGGTCAAGATCATCCCGAGCCGGGGTGCATGG

KAK KKK KA KA KA KA KA KA KA KA KA KA KA A KA A KA A KA A AR A A A A A A A A XA XA KA A A XA AXAXA A XA AKX XA XA AKX Ak KKk %

CTGGAGTTCGACGTCGACAAGCGCGACACCGTCGGTGTCCGCATCGACCGCAAGCGCCGC
CTGGAGTTCGACGTCGACAAGCGCGACACCGTCGGTGTCCGCATCGACCGCAAGCGCCGC
CTGGAGTTCGACGTCGACAAGCGCGACACCGTCGGTGTCCGCATCGACCGCAAGCGCCGC
CTGGAGTTCGACGTCGACAAGCGCGACACCGTCGGTGTCCGCATCGACCGCAAGCGCCGC
CTGGAGTTCGACGTCGACAAGCGCGACACCGTCGGTGTCCGCATCGACCGCAAGCGCCGC
CTGGAGTTCGACGTCGACAAGCGCGACACCGTCGGTGTCCGCATCGACCGCAAGCGCCGC
CTGGAGTTCGACGTCGACAAGCGCGACACCGTCGGTGTCCGCATCGACCGCAAGCGCCGC
CTGGAGTTCGACGTCGACAAGCGCGACACCGTCGGTGTCCGCATCGACCGCAAGCGCCGC
CTGGAGTTCGACGTCGACAAGCGCGACACCGTCGGTGTCCGCATCGACCGCAAGCGCCGC
CTGGAGTTCGACGTCGACAAGCGCGACACCGTCGGTGTCCGCATCGACCGCAAGCGCCGC

KKK KK KA A KA AR KA KA KA KA KA AR A A A A AR A A A A A A A A A A A A A A A A A A A A A A AR AR AR AR A AKX KKK

CAGCCGGTCACCGTGCTGCTGAAGGCCCTGGGCTGGACCGCCGAGCAGATCGGTGAGCGT
CAGCCGGTCACCGTGCTGCTGAAGGCCCTGGGCTGGACCGCCGAGCAGATCGGTGAGCGT
CAGCCGGTCACCGTGCTGCTGAAGGCCCTGGGCTGGACCGCCGAGCAGATCGGTGAGCGT
CAGCCGGTCACCGTGCTGCTGAAGGCCCTGGGCTGGACCGCCGAGCAGATCGGTGAGCGT
CAGCCGGTCACCGTGCTGCTGAAGGCCCTGGGCTGGACCGCCGAGCAGATCGGTGAGCGT
CAGCCGGTCACCGTGCTGCTGAAGGCGCTGGGCTGGACGGCCGAGCAGATCGGCGAGCGT
CAGCCGGTCACCGTGCTGCTGAAGGCGCTGGGCTGGACGGCCGAGCAGATCGGCGAGCGT
CAGCCGGTCACCGTGCTGCTGAAGGCGCTGGGCTGGACGGCCGAGCAGATCGGCGAGCGT
CAGCCGGTCACCGTGCTGCTGAAGGCGCTGGGCTGGACGGCCGAGCAGATCGGCGAGCGT
CAGCCGGTCACCGTGCTGCTGAAGGCGCTGGGCTGGACGGCCGAGCAGATCGGCGAGCGT

KAKXKKAKXKAKAKAKAKAKAKAKAKAKAKAKAKAKAKAKAKAKAAKX AXAXXAKXXAKAKAKAAKX AXAXAXAXAXAXAXAXAXAXAXAAKX XA XKk K

TTCGGGTTCTCCGAGACGATCATGACGACGCTCGAGAAGGACAACACCGCGGGCCAGGAC
TTCGGGTTCTCCGAGACGATCATGACGACGCTCGAGAAGGACAACACCGCGGGCCAGGAC
TTCGGGTTCTCCGAGACGATCATGACGACGCTCGAGAAGGACAACACCGCGGGCCAGGAC
TTCGGGTTCTCCGAGACGATCATGACGACGCTCGAGAAGGACAACACCGCGGGCCAGGAC
TTCGGGTTCTCCGAGACGATCATGACGACGCTCGAGAAGGACAACACCGCGGGCCAGGAC
TTCGGGTTCTCCGAGACGATCATGACCACGCTGGAGAAGGACAACACCGCGGGTCAGGAC
TTCGGGTTCTCCGAGACGATCATGACCACGCTGGAGAAGGACAACACCGCGGGTCAGGAC
TTCGGGTTCTCCGAGACGATCATGACCACGCTGGAGAAGGACAACACCGCGGGTCAGGAC
TTCGGGTTCTCCGAGACGATCATGACCACGCTGGAGAAGGACAACACCGCGGGTCAGGAC
TTCGGGTTCTCCGAGACGATCATGACCACGCTGGAGAAGGACAACACCGCGGGTCAGGAC

KAKXKKXKAKAKAKAKAKAKAKAKAKAKAXAKAKAKAKAKAKAKAAKX AXAXXAKX AXAXXAXAXAXAXAXAXAXAXAXAXAAXAXAXAAKX A XXXk K

GAGGCGCTGCTCGACATCTACCGCAAGCTGCGCCCCGGCGAGCCGCCGACGCGCGAGTCG
GAGGCGCTGCTCGACATCTACCGCAAGCTGCGCCCCGGCGAGCCGCCGACGCGCGAGTCG
GAGGCGCTGCTCGACATCTACCGCAAGCTGCGCCCCGGCGAGCCGCCGACGCGCGAGTCG
GAGGCGCTGCTCGACATCTACCGCAAGCTGCGCCCCGGCGAGCCGCCGACGCGCGAGTCG
GAGGCGCTGCTCGACATCTACCGCAAGCTGCGCCCCGGCGAGCCGCCGACGCGCGAGTCG
GAGGCGCTGCTCGACATCTACCGCAAGCTGCGCCCCGGTGAGCCGCCGACGCGCGAGAGC
GAGGCGCTGCTCGACATCTACCGCAAGCTGCGCCCCGGTGAGCCGCCGACGCGCGAGAGC
GAGGCGCTGCTCGACATCTACCGCAAGCTGCGCCCCGGTGAGCCGCCGACGCGCGAGAGC
GAGGCGCTGCTCGACATCTACCGCAAGCTGCGCCCCGGTGAGCCGCCGACGCGCGAGAGC
GAGGCGCTGCTCGACATCTACCGCAAGCTGCGCCCCGGTGAGCCGCCGACGCGCGAGAGC

KAXKK KKK AKX AKX KA KA KA AKX KA KA KA KA A AR KA A AR A KAKAKAKAKAKAKAKAAKX AXAXAXAXAXAXAXAXA XA XA XA XA XXX KK

GCCCAGGCGCTCCTGGAGAACCTGTTCTTCAAGGACAAGCGCTACGACATGGCCAAGGTC
GCCCAGGCGCTCCTGGAGAACCTGTTCTTCAAGGACAAGCGCTACGACATGGCCAAGGTC
GCCCAGGCGCTCCTGGAGAACCTGTTCTTCAAGGACAAGCGCTACGACATGGCCAAGGTC
GCCCAGGCGCTCCTGGAGAACCTGTTCTTCAAGGACAAGCGCTACGACATGGCCAAGGTC
GCCCAGGCGCTCCTGGAGAACCTGTTCTTCAAGGACAAGCGCTACGACATGGCCAAGGTC
GCCCAGGCCCTCCTGGAGAACCTGTTCTTCAAGGACAAGCGCTACGACATGGCCAAGGTC
GCCCAGGCCCTCCTGGAGAACCTGTTCTTCAAGGACAAGCGCTACGACATGGCCAAGGTC
GCCCAGGCCCTCCTGGAGAACCTGTTCTTCAAGGACAAGCGCTACGACATGGCCAAGGTC
GCCCAGGCCCTCCTGGAGAACCTGTTCTTCAAGGACAAGCGCTACGACATGGCCAAGGTC
GCCCAGGCCCTCCTGGAGAACCTGTTCTTCAAGGACAAGCGCTACGACATGGCCAAGGTC
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KAXKKKKKAKX A A KA KA KA KA KA A AR A AR KA A KA A A A A A A KA A A A A KA A A A A A A A A AR AR AR AR AR A KKK

GGTCGCTACAAGGCCAACAAGAAGCTCGGTCTCGACATCGACAACTCGGTCGGCACGCTG
GGTCGCTACAAGGCCAACAAGAAGCTCGGTCTCGACATCGACAACTCGGTCGGCACGCTG
GGTCGCTACAAGGCCAACAAGAAGCTCGGTCTCGACATCGACAACTCGGTCGGCACGCTG
GGTCGCTACAAGGCCAACAAGAAGCTCGGTCTCGACATCGACAACTCGGTCGGCACGCTG
GGTCGCTACAAGGCCAACAAGAAGCTCGGTCTCGACATCGACAACTCGGTCGGCACGCTG
GGGCGCTACAAGGCCAACAAGAAGCTCGGTCTGGACATCGAGAACTCGGTCGGCACGCTG
GGGCGCTACAAGGCCAACAAGAAGCTCGGTCTGGACATCGAGAACTCGGTCGGCACGCTG
GGGCGCTACAAGGCCAACAAGAAGCTCGGTCTGGACATCGAGAACTCGGTCGGCACGCTG
GGGCGCTACAAGGCCAACAAGAAGCTCGGTCTGGACATCGAGAACTCGGTCGGCACGCTG
GGGCGCTACAAGGCCAACAAGAAGCTCGGTCTGGACATCGAGAACTCGGTCGGCACGCTG

KK KAAKXKXKXKAKAKAKAKAKAKAKAKAKAAKAKAKAKAKAAXAKAKAKAKAAKX AXAXAKXKAKAAKX AXAXAAXAXAXAXAXAXA AKX XA XA XK KK

ACCGAGGAGGATGTCGCCACCACCATCGAGTACCTCGTCCGGCTGCACGCCGGCGAGACC
ACCGAGGAGGATGTCGCCACCACCATCGAGTACCTCGTCCGGCTGCACGCCGGCGAGACC
ACCGAGGAGGATGTCGCCACCACCATCGAGTACCTCGTCCGGCTGCACGCCGGCGAGACC
ACCGAGGAGGATGTCGCCACCACCATCGAGTACCTCGTCCGGCTGCACGCCGGCGAGACC
ACCGAGGAGGATGTCGCCACCACCATCGAGTACCTCGTCCGGCTGCACGCCGGCGAGACC
ACCGAGGAGGACGTCGCCACGACCATCGAGTACCTCGTCCGGCTGCACGCCGGCGAGACC
ACCGAGGAGGACGTCGCCACGACCATCGAGTACCTCGTCCGGCTGCACGCCGGCGAGACC
ACCGAGGAGGACGTCGCCACGACCATCGAGTACCTCGTCCGGCTGCACGCCGGCGAGACC
ACCGAGGAGGACGTCGCCACGACCATCGAGTACCTCGTCCGGCTGCACGCCGGCGAGACC
ACCGAGGAGGACGTCGCCACGACCATCGAGTACCTCGTCCGGCTGCACGCCGGCGAGACC

KAXKXKKKXKXKAKAKAKX AXKXKXKXKXAKX A AKX AKX KA KA AKX A A KA A A A A A A A A A A A A A A A AKX XA AR A XA KA KK KK

ACGATGACCGTGGGTTCCGGTGACTCCGCGCGGGAGATCCCGGTCGAGACCGACGACATC
ACGATGACCGTGGGTTCCGGTGACTCCGCGCGGGAGATCCCGGTCGAGACCGACGACATC
ACGATGACCGTGGGTTCCGGTGACTCCGCGCGGGAGATCCCGGTCGAGACCGACGACATC
ACGATGACCGTGGGTTCCGGTGACTCCGCGCGGGAGATCCCGGTCGAGACCGACGACATC
ACGATGACCGTGGGTTCCGGTGACTCCGCGCGGGAGATCCCGGTCGAGACCGACGACATC
ACGATGTCGGTGGGCTCCGGCGACTCCGCCCGGGAGATCCCGGTCGAGACCGACGACATC
ACGATGTCGGTGGGCTCCGGCGACTCCGCCCGGGAGATCCCGGTCGAGACCGACGACATC
ACGATGTCGGTGGGCTCCGGCGACTCCGCCCGGGAGATCCCGGTCGAGACCGACGACATC
ACGATGTCGGTGGGCTCCGGCGACTCCGCCCGGGAGATCCCGGTCGAGACCGACGACATC
ACGATGTCGGTGGGCTCCGGCGACTCCGCCCGGGAGATCCCGGTCGAGACCGACGACATC

KAXKKKAKX K KAAKKAKX KAXAKXKAKX AXXXAKXKXAKX AXAXAXAAXAAXAAA A XA XA XA XA XA XA XA XA XA XA XA XK KK

GACCACTTCGGCAACCGGCGCCTGCGCACCGTCGGCGAGCTGATCCAGAACCAGGTCCGG
GACCACTTCGGCAACCGGCGCCTGCGCACCGTCGGCGAGCTGATCCAGAACCAGGTCCGG
GACCACTTCGGCAACCGGCGCCTGCGCACCGTCGGCGAGCTGATCCAGAACCAGGTCCGG
GACCACTTCGGCAACCGGCGCCTGCGCACCGTCGGCGAGCTGATCCAGAACCAGGTCCGG
GACCACTTCGGCAACCGGCGCCTGCGCACCGTCGGCGAGCTGATCCAGAACCAGGTCCGG
GACCACTTCGGCAACCGGCGTCTGCGTACCGTCGGCGAGCTGATCCAGAACCAGGTGCGG
GACCACTTCGGCAACCGGCGTCTGCGTACCGTCGGCGAGCTGATCCAGAACCAGGTGCGG
GACCACTTCGGCAACCGGCGTCTGCGTACCGTCGGCGAGCTGATCCAGAACCAGGTGCGG
GACCACTTCGGCAACCGGCGTCTGCGTACCGTCGGCGAGCTGATCCAGAACCAGGTGCGG
GACCACTTCGGCAACCGGCGTCTGCGTACCGTCGGCGAGCTGATCCAGAACCAGGTGCGG

KAKXKXKAKXKXKAKAKAKAKAKAKAKAKAKAKAXAKX AXKXAKX AXAXXAXAXAAAXAXAXAAXAXAXAXAXAXAXAXAA AKX XA XA KA KA XK K x K

GTCGGTCTGTCCCGCACCGAGCGGGTCGTCCGCGAGCGGATGACCACCCAGGACGTCGAG
GTCGGTCTGTCCCGCACCGAGCGGGTCGTCCGCGAGCGGATGACCACCCAGGACGTCGAG
GTCGGTCTGTCCCGCACCGAGCGGGTCGTCCGCGAGCGGATGACCACCCAGGACGTCGAG
GTCGGTCTGTCCCGCACCGAGCGGGTCGTCCGCGAGCGGATGACCACCCAGGACGTCGAG
GTCGGTCTGTCCCGCACCGAGCGGGTCGTCCGCGAGCGGATGACCACCCAGGACGTCGAG
GTCGGTCTGTCGCGCACCGAGCGGGTCGTCCGCGAGCGGATGACCACGCAGGACGTCGAG
GTCGGTCTGTCGCGCACCGAGCGGGTCGTCCGCGAGCGGATGACCACGCAGGACGTCGAG
GTCGGTCTGTCGCGCACCGAGCGGGTCGTCCGCGAGCGGATGACCACGCAGGACGTCGAG
GTCGGTCTGTCGCGCACCGAGCGGGTCGTCCGCGAGCGGATGACCACGCAGGACGTCGAG
GTCGGTCTGTCGCGCACCGAGCGGGTCGTCCGCGAGCGGATGACCACGCAGGACGTCGAG

KAXKXKKXKXKXKAKAKAKX AXAKXKAKXKAKAKAKA XA KA XXX XA XA A XA A AXAXAAXAXAXAXAAKAAKX AXAXXAKAXA AKX XK KK

GCCATCACGCCGCAGACCCTGATCAACACCCGGCCGATCACGGCCGCGATCCGGGAGTTC
GCCATCACGCCGCAGACCCTGATCAACACCCGGCCGATCACGGCCGCGATCCGGGAGTTC
GCCATCACGCCGCAGACCCTGATCAACACCCGGCCGATCACGGCCGCGATCCGGGAGTTC
GCCATCACGCCGCAGACCCTGATCAACACCCGGCCGATCACGGCCGCGATCCGGGAGTTC
GCCATCACGCCGCAGACCCTGATCAACACCCGGCCGATCACGGCCGCGATCCGGGAGTTC
GCGATCACGCCGCAGACCCTGATCAACACCCGGCCGATCACGGCCGCGATCCGGGAGTTC
GCGATCACGCCGCAGACCCTGATCAACACCCGGCCGATCACGGCCGCGATCCGGGAGTTC
GCGATCACGCCGCAGACCCTGATCAACACCCGGCCGATCACGGCCGCGATCCGGGAGTTC
GCGATCACGCCGCAGACCCTGATCAACACCCGGCCGATCACGGCCGCGATCCGGGAGTTC
GCGATCACGCCGCAGACCCTGATCAACACCCGGCCGATCACGGCCGCGATCCGGGAGTTC

KK KKK KA KA KA AR KA KA AR A A A KA KA AR KA A KA A A A A KA A A A A A A A A KA A A A A A A A A AR AR KRR KA KA KK KK

TTCGGCACCTCGCAGCTGTCGCAGTTCATGGACCAGCACAACCCGCTGGCCGGACTGACC
TTCGGCACCTCGCAGCTGTCGCAGTTCATGGACCAGCACAACCCGCTGGCCGGACTGACC
TTCGGCACCTCGCAGCTGTCGCAGTTCATGGACCAGCACAACCCGCTGGCCGGACTGACC
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TTCGGCACCTCGCAGCTGTCGCAGTTCATGGACCAGCACAACCCGCTGGCCGGACTGACC
TTCGGCACCTCGCAGCTGTCGCAGTTCATGGACCAGCACAACCCGCTGGCCGGACTGACC
TTCGGCACCTCGCAGCTGTCCCAGTTCATGGACCAGCACAACCCCCTCGCGGGCCTGACC
TTCGGCACCTCGCAGCTGTCCCAGTTCATGGACCAGCACAACCCCCTCGCGGGCCTGACC
TTCGGCACCTCGCAGCTGTCCCAGTTCATGGACCAGCACAACCCCCTCGCGGGCCTGACC
TTCGGCACCTCGCAGCTGTCCCAGTTCATGGACCAGCACAACCCCCTCGCGGGCCTGACC
TTCGGCACCTCGCAGCTGTCCCAGTTCATGGACCAGCACAACCCCCTCGCGGGCCTGACC

KAKXKKXKXKAKXKAKAKAKAKAKAKAKAKAKAAKX AXXXAXAXAXAXAXAXAXAXAXAXAXAXAXAXAXAXAXAAKX KAk XKk **x XXXk k*

CACAAGCGTCGTCTGTCGGCGCTCGGCCCGGGCGGTCTGTCCCGTGAGCGCGCCGGCATG
CACAAGCGTCGTCTGTCGGCGCTCGGCCCGGGCGGTCTGTCCCGTGAGCGCGCCGGCATG
CACAAGCGTCGTCTGTCGGCGCTCGGCCCGGGCGGTCTGTCCCGTGAGCGCGCCGGCATG
CACAAGCGTCGTCTGTCGGCGCTCGGCCCGGGCGGTCTGTCCCGTGAGCGCGCCGGCATG
CACAAGCGTCGTCTGTCGGCGCTCGGCCCGGGCGGTCTGTCCCGTGAGCGCGCCGGCATG
CACAAGCGCCGCCTGTCGGCGCTCGGCCCGGGTGGTCTGTCGCGTGAGCGTGCGGGCATG
CACAAGCGCCGCCTGTCGGCGCTCGGCCCGGGTGGTCTGTCGCGTGAGCGTGCGGGCATG
CACAAGCGCCGCCTGTCGGCGCTCGGCCCGGGTGGTCTGTCGCGTGAGCGTGCGGGCATG
CACAAGCGCCGCCTGTCGGCGCTCGGCCCGGGTGGTCTGTCGCGTGAGCGTGCGGGCATG
CACAAGCGCCGCCTGTCGGCGCTCGGCCCGGGTGGTCTGTCGCGTGAGCGTGCGGGCATG

KAXKXKKKKAKX KK AAXXXXAXAXAXAXAXAXAXAXAXAXAKAKAAKX AXAXXAXAXAXAKX AAXAXAXAXAXAKX Xk *AAXAAKk*

GAGGTCCGCGACGTCCACCCGTCGCACTACGGCCGCATGTGCCCGATCGAGACCCCCGAG
GAGGTCCGCGACGTCCACCCGTCGCACTACGGCCGCATGTGCCCGATCGAGACCCCCGAG
GAGGTCCGCGACGTCCACCCGTCGCACTACGGCCGCATGTGCCCGATCGAGACCCCCGAG
GAGGTCCGCGACGTCCACCCGTCGCACTACGGCCGCATGTGCCCGATCGAGACCCCCGAG
GAGGTCCGCGACGTCCACCCGTCGCACTACGGCCGCATGTGCCCGATCGAGACCCCCGAG
GAGGTCCGTGACGTCCACCCGTCGCACTACGGCCGGATGTGCCCGATCGAGACCCCGGAG
GAGGTCCGTGACGTCCACCCGTCGCACTACGGCCGGATGTGCCCGATCGAGACCCCGGAG
GAGGTCCGTGACGTCCACCCGTCGCACTACGGCCGGATGTGCCCGATCGAGACCCCGGAG
GAGGTCCGTGACGTCCACCCGTCGCACTACGGCCGGATGTGCCCGATCGAGACCCCGGAG
GAGGTCCGTGACGTCCACCCGTCGCACTACGGCCGGATGTGCCCGATCGAGACCCCGGAG

KAXKXKKAKKAKX AAKXKXKXKXAKAKAKAKAKAKAKAKAKAAXAXAKAKAXAKAKAKAAKX AXXAXAXAXAAXAXAXAXAXAXAXAXA A XA KA A KX K h K

GGTCCGAACATCGGTCTGATCGGCTCGCTGGCCTCTTTCGCGCGGGTCAACCCGTTCGGC
GGTCCGAACATCGGTCTGATCGGCTCGCTGGCCTCTTTCGCGCGGGTCAACCCGTTCGGC
GGTCCGAACATCGGTCTGATCGGCTCGCTGGCCTCTTTCGCGCGGGTCAACCCGTTCGGC
GGTCCGAACATCGGTCTGATCGGCTCGCTGGCCTCTTTCGCGCGGGTCAACCCGTTCGGC
GGTCCGAACATCGGTCTGATCGGCTCGCTGGCCTCTTTCGCGCGGGTCAACCCGTTCGGC
GGGCCGAACATCGGTCTGATCGGGTCGCTCGCCTCCTATGCGCGGGTCAACCCGTTCGGC
GGGCCGAACATCGGTCTGATCGGGTCGCTCGCCTCCTATGCGCGGGTCAACCCGTTCGGC
GGGCCGAACATCGGTCTGATCGGGTCGCTCGCCTCCTATGCGCGGGTCAACCCGTTCGGC
GGGCCGAACATCGGTCTGATCGGGTCGCTCGCCTCCTATGCGCGGGTCAACCCGTTCGGC
GGGCCGAACATCGGTCTGATCGGGTCGCTCGCCTCCTACGCGCGGGTCAACCCGTTCGGC

KK KAAXKXKXKXKAXAXAXAXAXAXAXAXAXAXAKAKAXAKX XXX *A*x *AAX**x % R IRk gk kb kb kb kb b b b i

TTCATCGAGACGCCGTACCGCAAGGTCGTCGACGGTGTCGTCACCTCGCAGATCGACTAC
TTCATCGAGACGCCGTACCGCAAGGTCGTCGACGGTGTCGTCACCTCGCAGATCGACTAC
TTCATCGAGACGCCGTACCGCAAGGTCGTCGACGGTGTCGTCACCTCGCAGATCGACTAC
TTCATCGAGACGCCGTACCGCAAGGTCGTCGACGGTGTCGTCACCTCGCAGATCGACTAC
TTCATCGAGACGCCGTACCGCAAGGTCGTCGACGGTGTCGTCACCTCGCAGATCGACTAC
TTCATCGAGACCCCGTACCGCAAGGTCACCGAGGGTGTCGTCACCGAGCAGATCGACTAC
TTCATCGAGACCCCGTACCGCAAGGTCACCGAGGGTGTCGTCACCGAGCAGATCGACTAC
TTCATCGAGACCCCGTACCGCAAGGTCACCGAGGGTGTCGTCACCGAGCAGATCGACTAC
TTCATCGAGACCCCGTACCGCAAGGTCACCGAGGGTGTCGTCACCGAGCAGATCGACTAC
TTCATCGAGACCCCGTACCGCAAGGTCACCGAGGGTGTCGTCACCGAGCAGATCGACTAC

KAXKXKXKXKXKAKXKAKAKX KAAXXXXAXAXAXAXAKAKA KKK KKK AAXKXKAXAKAKAKAKAK KK Rk ki

CTGACCGCCGACGAGGAGGACCGCTTCGTCGTCGCCCAGGCGAACGCCCAGCTCAACGAG
CTGACCGCCGACGAGGAGGACCGCTTCGTCGTAGCCCAGGCGAACGCCCAGCTCAACGAG
CTGACCGCCGACGAGGAGGACCGCTTCGTCGTCGCCCAGGCGAACGCCCAGCTCAACGAG
CTGACCGCCGACGAGGAGGACCGCTTCGTCGTCGCCCAGGCGAACGCCCAGCTCAACGAG
CTGACCGCCGACGAGGAGGACCGCTTCGTCGTCGCCCAGGCGAACGCCCAGCTCAACGAG
CTGACCGCCGACGAGGAGGACCGCTTCGTCGTCGCCCAGGCGAACGCCCGGCTGAACGAG
CTGACCGCCGACGAGGAGGACCGCTTCGTCGTCGCCCAGGCGAACGCCCGGCTGAACGAG
CTGACCGCCGACGAGGAGGACCGCTTCGTCGTCGCCCAGGCGAACGCCCGGCTGAACGAG
CTGACCGCCGACGAGGAGGACCGCTTCGTCGTCGCCCAGGCGAACGCCCGGCTGAACGAG
CTGACCGCCGACGAGGAGGACCGCTTCGTCGTCGCCCAGGCGAACGCCCGGCTGAACGAG

KAKXKKKAKAKAKAKAKAKAKAKAKA XX A KAKAKAAKAKAAXAKAKAKAKAAKX AXAXXAXAXAXAXAXAXAXAXAXAXAXAKX XA K*x XA XXKk K

GACGGTTCCTTCGCCGACGAGCGCGTGCTGGTCCGCCGCAAGGGCGGCGAGGTCGACCTG
GACGGTTCCTTCGCCGACGAGCGCGTGCTGGTCCGCCGCAAGGGCGGCGAGGTCGACCTG
GACGGTTCCTTCGCCGACGAGCGCGTGCTGGTCCGCCGCAAGGGCGGCGAGGTCGACCTG
GACGGTTCCTTCGCCGACGAGCGCGTGCTGGTCCGCCGCAAGGGCGGCGAGGTCGACCTG
GACGGTTCCTTCGCCGACGAGCGCGTGCTGGTCCGCCGCAAGGGCGGCGAGGTCGACCTG
GACGGCTCGTTCGCCGAGGACCGGGTCCTGGTCCGCCGCAAGGGCGGCGAGGTCGACCTG
GACGGCTCGTTCGCCGAGGACCGGGTCCTGGTCCGCCGCAAGGGCGGCGAGGTCGACCTG
GACGGCTCGTTCGCCGAGGACCGGGTCCTGGTCCGCCGCAAGGGCGGCGAGGTCGACCTG



Ae356Psl_rpoB
Ae707Psl_rpoB

Ae331Ps2_ rpoB
Ae505Ps2_rpoB
Aed406Ps2_rpoB
Ae717Ps2_rpoB
Ae706Ps2_rpoB
Ael50APsl rpoB
Ael68Psl rpoB
Ae263Psl_ rpoB
Ae356Psl_rpoB
Ae707Psl_rpoB

Ae331Ps2_ rpoB
Ae505Ps2_rpoB
Aed406Ps2_rpoB
Ae717Ps2_rpoB
Ae706Ps2_rpoB
Ael50APsl_ rpoB
Ael68Psl rpoB
Ae263Psl_ rpoB
Ae356Psl_rpoB
Ae707Psl_rpoB

Ae331Ps2_ rpoB
Ae505Ps2_rpoB
Aed406Ps2_rpoB
Ae717Ps2_rpoB
Ae706Ps2_rpoB
Ael50APsl rpoB
Ael68Psl rpoB
Ae263Psl_ rpoB
Ae356Psl_rpoB
Ae707Psl_rpoB

Ae331Ps2_ rpoB
Ae505Ps2_rpoB
Aed406Ps2_rpoB
Ae717Ps2_rpoB
Ae706Ps2_rpoB
Ael50APsl rpoB
Ael68Psl rpoB
Ae263Psl_ rpoB
Ae356Psl_rpoB
Ae707Psl_rpoB

Ae331Ps2_ rpoB
Ae505Ps2_rpoB
Aed406Ps2_rpoB
Ae717Ps2_rpoB
Ae706Ps2_rpoB
Ael50APsl rpoB
Ael68Psl rpoB
Ae263Psl_ rpoB
Ae356Psl_rpoB
Ae707Psl_rpoB

Ae331Ps2_ rpoB
Ae505Ps2_rpoB
Aed406Ps2_rpoB
Ae717Ps2_rpoB
Ae706Ps2_rpoB
Ael50APsl_ rpoB
Ael68Psl rpoB
Ae263Psl_ rpoB
Ae356Psl_rpoB
Ae707Psl_rpoB

Ae331Ps2_ rpoB

GACGGCTCGTTCGCCGAGGACCGGGTCCTGGTCCGCCGCAAGGGCGGCGAGGTCGACCTG
GACGGCTCGTTCGCCGAGGACCGGGTCCTGGTCCGCCGCAAGGGCGGCGAGGTCGACCTG

KAKKKKX KK KAAKXKAKXKAKAKX KK *K *AK AAXAKAXAAAAAAAA A XXX A XA XA XA AKX XA XA XA XXX KKK

ATCTCGCCCTCGGGCGTGGAGTACATCGACGTCTCGCCGCGCCAGATGGTGTCGGTCGCG
ATCTCGCCCTCGGGCGTGGAGTACATCGACGTCTCGCCGCGCCAGATGGTGTCGGTCGCG
ATCTCGCCCTCGGGCGTGGAGTACATCGACGTCTCGCCGCGCCAGATGGTGTCGGTCGCG
ATCTCGCCCTCGGGCGTGGAGTACATCGACGTCTCGCCGCGCCAGATGGTGTCGGTCGCG
ATCTCGCCCTCGGGCGTGGAGTACATCGACGTCTCGCCGCGCCAGATGGTGTCGGTCGCG
ATCTCGCCCACCGGCGTCGAGTACATCGACGTCTCGCCGCGCCAGATGGTGTCGGTCGCG
ATCTCGCCCACCGGCGTCGAGTACATCGACGTCTCGCCGCGCCAGATGGTGTCGGTCGCG
ATCTCGCCCACCGGCGTCGAGTACATCGACGTCTCGCCGCGCCAGATGGTGTCGGTCGCG
ATCTCGCCCACCGGCGTCGAGTACATCGACGTCTCGCCGCGCCAGATGGTGTCGGTCGCG
ATCTCGCCCACCGGCGTCGAGTACATCGACGTCTCGCCGCGCCAGATGGTGTCGGTCGCG

KAXKXKKKKKAKX K KAAKXKAKX KA KA KA KA KA AKX KA A A A A A KA A A A A A A A A A A A A A A AR AR AR A AKX KKK

ACGGCGATGATCCCGTTCCTCGAGCACGACGACGCGAACCGCGCGCTGATGGGCGCGAAC
ACGGCGATGATCCCGTTCCTCGAGCACGACGACGCGAACCGCGCGCTGATGGGCGCGAAC
ACGGCGATGATCCCGTTCCTCGAGCACGACGACGCGAACCGCGCGCTGATGGGCGCGAAC
ACGGCGATGATCCCGTTCCTCGAGCACGACGACGCGAACCGCGCGCTGATGGGCGCGAAC
ACGGCGATGATCCCGTTCCTCGAGCACGACGACGCGAACCGCGCGCTGATGGGCGCGAAC
ACCGCGATGATCCCGTTCCTCGAGCACGACGACGCGAACCGCGCCCTCATGGGTGCGAAC
ACCGCGATGATCCCGTTCCTCGAGCACGACGACGCGAACCGCGCCCTCATGGGTGCGAAC
ACCGCGATGATCCCGTTCCTCGAGCACGACGACGCGAACCGCGCCCTCATGGGTGCGAAC
ACCGCGATGATCCCGTTCCTCGAGCACGACGACGCGAACCGCGCCCTCATGGGTGCGAAC
ACCGCGATGATCCCGTTCCTCGAGCACGACGACGCGAACCGCGCCCTCATGGGTGCGAAC

KK KAAXKXKAKXKAKAKAKAKAKAKAKAKAKAKAKAKAAXAKA AKX XA XA A AKX XAXAXAAXAAXAKAKAKAXAAKX Ak *AAXAAK*x XA XAXKkK

ATGCAGCGCCAGTCCGTGCCGCTGCTGCGCTCGGAGTCGCCGCTGGTCGGTACCGGCATG
ATGCAGCGCCAGTCCGTGCCGCTGCTGCGCTCGGAGTCGCCGCTGGTCGGTACCGGCATG
ATGCAGCGCCAGTCCGTGCCGCTGCTGCGCTCGGAGTCGCCGCTGGTCGGTACCGGCATG
ATGCAGCGCCAGTCCGTGCCGCTGCTGCGCTCGGAGTCGCCGCTGGTCGGTACCGGCATG
ATGCAGCGCCAGTCCGTGCCGCTGCTGCGCTCGGAGTCGCCGCTGGTCGGTACCGGCATG
ATGCAGCGTCAGTCCGTGCCGCTGCTGCGTTCCGAGTCGCCGCTGGTCGGCACCGGCATG
ATGCAGCGTCAGTCCGTGCCGCTGCTGCGTTCCGAGTCGCCGCTGGTCGGCACCGGCATG
ATGCAGCGTCAGTCCGTGCCGCTGCTGCGTTCCGAGTCGCCGCTGGTCGGCACCGGCATG
ATGCAGCGTCAGTCCGTGCCGCTGCTGCGTTCCGAGTCGCCGCTGGTCGGCACCGGCATG
ATGCAGCGTCAGTCCGTGCCGCTGCTGCGTTCCGAGTCGCCGCTGGTCGGCACCGGCATG

KAXKXKKKAKAKX KAAXKXKXKXXAXAKXAKAKXAKAXAXAXAXAKAKAXAKX AKX AAXXAXAXAXAXAXAXAXAXAXAAAAKX XXX XAXAKAX KK

GAGCTGCGTGCCGCCGTCGACGCCGGTGACGTCGTCACCGCCGAGTCCGCCGGTGTCGTC
GAGCTGCGTGCCGCCGTCGACGCCGGTGACGTCGTCACCGCCGAGTCCGCCGGTGTCGTC
GAGCTGCGTGCCGCCGTCGACGCCGGTGACGTCGTCACCGCCGAGTCCGCCGGTGTCGTC
GAGCTGCGTGCCGCCGTCGACGCCGGTGACGTCGTCACCGCCGAGTCCGCCGGTGTCGTC
GAGCTGCGTGCCGCCGTCGACGCCGGTGACGTCGTCACCGCCGAGTCCGCCGGTGTCGTC
GAGCTGCGGGCCGCGGTCGACGCCGGCGACGTCGTGGTGGCCGAGCAGGCCGGTGTGGTC
GAGCTGCGGGCCGCGGTCGACGCCGGCGACGTCGTGGTGGCCGAGCAGGCCGGTGTGGTC
GAGCTGCGGGCCGCGGTCGACGCCGGCGACGTCGTGGTGGCCGAGCAGGCCGGTGTGGTC
GAGCTGCGGGCCGCGGTCGACGCCGGCGACGTCGTGGTGGCCGAGCAGGCCGGTGTGGTC
GAGCTGCGGGCCGCGGTCGACGCCGGCGACGTCGTGGTGGCCGAGCAGGCCGGTGTGGTC

KAXKKKKAKAKX KAAKXKAKX KAAXXKXXAXAXAKAXAKX XXX XXK KK KKK KKK KAKXKKAKKAK KAk

GAGGAGCTGTGCGCCGACTACATCACCGTCATGGACGACGAGGGCCAGCGTCAGACCTAC
GAGGAGCTGTGCGCCGACTACATCACCGTCATGGACGACGAGGGCCAGCGTCAGACCTAC
GAGGAGCTGTGCGCCGACTACATCACCGTCATGGACGACGAGGGCCAGCGTCAGACCTAC
GAGGAGCTGTGCGCCGACTACATCACCGTCATGGACGACGAGGGCCAGCGTCAGACCTAC
GAGGAGCTGTGCGCCGACTACATCACCGTCATGGACGACGAGGGCCAGCGTCAGACCTAC
GAGGAGCTGTGCGCCGACTACATCACCGTCATGGACGACGAGGGGCAGCGTCAGACCTAC
GAGGAGCTGTGCGCCGACTACATCACCGTCATGGACGACGAGGGGCAGCGTCAGACCTAC
GAGGAGCTGTGCGCCGACTACATCACCGTCATGGACGACGAGGGGCAGCGTCAGACCTAC
GAGGAGCTGTGCGCCGACTACATCACCGTCATGGACGACGAGGGGCAGCGTCAGACCTAC
GAGGAGCTGTGCGCCGACTACATCACCGTCATGGACGACGAGGGGCAGCGTCAGACCTAC

KAK KKK KKK KA KA KA KA KA KA KA KA KA A KA A A A KA A KA KA KA A A A AAAAAAKAAKAKAKAAKX A XXX XAXAA AKX XA XA KK KK

CGTCTGAACAAGTTCCGCCGCTCGAACCAGGGCACCTGCAACAACCAGAAGCCCATCGTC
CGTCTGAACAAGTTCCGCCGCTCGAACCAGGGCACCTGCAACAACCAGAAGCCCATCGTC
CGTCTGAACAAGTTCCGCCGCTCGAACCAGGGCACCTGCAACAACCAGAAGCCCATCGTC
CGTCTGAACAAGTTCCGCCGCTCGAACCAGGGCACCTGCAACAACCAGAAGCCCATCGTC
CGTCTGAACAAGTTCCGCCGCTCGAACCAGGGCACCTGCAACAACCAGAAGCCCATCGTC
CGTCTGAACAAGTTCCGCCGCTCGAACCAGGGCACCTGCAACAACCAGAAGCCGATCGTC
CGTCTGAACAAGTTCCGCCGCTCGAACCAGGGCACCTGCAACAACCAGAAGCCGATCGTC
CGTCTGAACAAGTTCCGCCGCTCGAACCAGGGCACCTGCAACAACCAGAAGCCGATCGTC
CGTCTGAACAAGTTCCGCCGCTCGAACCAGGGCACCTGCAACAACCAGAAGCCGATCGTC
CGTCTGAACAAGTTCCGCCGCTCGAACCAGGGCACCTGCAACAACCAGAAGCCGATCGTC

KA KKK KKK KA KA KA KA KA KA KA KA KA A A KA KA A A KA A A KA A A A A A A A A AR A A A A A AR AR AR A AKA AKX A AKXk K

GACGAGGGGCAGCGGGTCGAGGTGGGCCAGGTGCTCGCCGACGGTCCCTGCACCGAGAAC
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GACGAGGGGCAGCGGGTCGAGGTGGGCCAGGTGCTCGCCGACGGTCCCTGCACCGAGAAC
GACGAGGGGCAGCGGGTCGAGGTGGGCCAGGTGCTCGCCGACGGTCCCTGCACCGAGAAC
GACGAGGGGCAGCGGGTCGAGGTGGGCCAGGTGCTCGCCGACGGTCCCTGCACCGAGAAC
GACGAGGGGCAGCGGGTCGAGGTGGGCCAGGTGCTCGCCGACGGTCCCTGCACCGAGAAC
GACGAGGGCATGCGGGTCGAGGTGGGCCAGGTGCTCGCCGACGGACCGTGCACCGAGAAC
GACGAGGGCATGCGGGTCGAGGTGGGCCAGGTGCTCGCCGACGGACCGTGCACCGAGAAC
GACGAGGGCATGCGGGTCGAGGTGGGCCAGGTGCTCGCCGACGGACCGTGCACCGAGAAC
GACGAGGGCATGCGGGTCGAGGTGGGCCAGGTGCTCGCCGACGGACCGTGCACCGAGAAC
GACGAGGGCATGCGGGTCGAGGTGGGCCAGGTGCTCGCCGACGGACCGTGCACCGAGAAC

KKK KK KKK KAXKXKKXKXKXKAKAKAKAKAKAKAKAAKAKAKAKAKAKAXAXAXAXAXAXAKAAKAAKX Ak AXAXAXAXAXAXAXAKAKA KK

GGTGAGATGGCGCTGGGCAAGAACCTGCTCGTGGCGATCATGCCGTGGGAGGGCCACAAC
GGTGAGATGGCGCTGGGCAAGAACCTGCTCGTGGCGATCATGCCGTGGGAGGGCCACAAC
GGTGAGATGGCGCTGGGCAAGAACCTGCTCGTGGCGATCATGCCGTGGGAGGGCCACAAC
GGTGAGATGGCGCTGGGCAAGAACCTGCTCGTGGCGATCATGCCGTGGGAGGGCCACAAC
GGTGAGATGGCGCTGGGCAAGAACCTGCTCGTGGCGATCATGCCGTGGGAGGGCCACAAC
GGCGAGATGGCGCTGGGCAAGAACCTCCTCGTGGCGATCATGCCGTGGGAGGGCCACAAC
GGCGAGATGGCGCTGGGCAAGAACCTCCTCGTGGCGATCATGCCGTGGGAGGGCCACAAC
GGCGAGATGGCGCTGGGCAAGAACCTCCTCGTGGCGATCATGCCGTGGGAGGGCCACAAC
GGCGAGATGGCGCTGGGCAAGAACCTCCTCGTGGCGATCATGCCGTGGGAGGGCCACAAC
GGCGAGATGGCGCTGGGCAAGAACCTCCTCGTGGCGATCATGCCGTGGGAGGGCCACAAC

KK KAKAKKXKXKAKAKAKAKAKAKAKAKAKAKAKAKAKAKAKAAX AXA KA KA AKX A A A KA KA A A A XA A XA XA XA XA A AKX XA A XA XA XK KK

TACGAGGACGCGATCATCCTGTCGCAGCGCCTCGTGCAGGACGACGTGCTCACCTCGATC
TACGAGGACGCGATCATCCTGTCGCAGCGCCTCGTGCAGGACGACGTGCTCACCTCGATC
TACGAGGACGCGATCATCCTGTCGCAGCGCCTCGTGCAGGACGACGTGCTCACCTCGATC
TACGAGGACGCGATCATCCTGTCGCAGCGCCTCGTGCAGGACGACGTGCTCACCTCGATC
TACGAGGACGCGATCATCCTGTCGCAGCGCCTCGTGCAGGACGACGTGCTCACCTCGATC
TACGAGGACGCGATCATCCTGTCGCAGCGCCTCGTCCAGGACGACGTCCTGACCTCGATC
TACGAGGACGCGATCATCCTGTCGCAGCGCCTCGTCCAGGACGACGTCCTGACCTCGATC
TACGAGGACGCGATCATCCTGTCGCAGCGCCTCGTCCAGGACGACGTCCTGACCTCGATC
TACGAGGACGCGATCATCCTGTCGCAGCGCCTCGTCCAGGACGACGTCCTGACCTCGATC
TACGAGGACGCGATCATCCTGTCGCAGCGCCTCGTCCAGGACGACGTCCTGACCTCGATC

KAKXKKXKAKAKAKAKAKAKAKAKA AKX KA KAKAKAKAAXAKAAXAXAXAAXAKAKAKAAKX AXXAXXAXAAXAAAKX XAk XAAAAXAKAKAKK

CACATCGAGGAGCACGAGATCGACGCGCGCGACACGAAGCTGGGCGCCGAGGAGATCACC
CACATCGAGGAGCACGAGATCGACGCGCGCGACACGAAGCTGGGCGCCGAGGAGATCACC
CACATCGAGGAGCACGAGATCGACGCGCGCGACACGAAGCTGGGCGCCGAGGAGATCACC
CACATCGAGGAGCACGAGATCGACGCGCGCGACACGAAGCTGGGCGCCGAGGAGATCACC
CACATCGAGGAGCACGAGATCGACGCGCGCGACACGAAGCTGGGCGCCGAGGAGATCACC
CACATCGAGGAGCATGAGGTCGACGCCCGTGACACCAAGCTGGGCGCCGAGGAGATCACC
CACATCGAGGAGCATGAGGTCGACGCCCGTGACACCAAGCTGGGCGCCGAGGAGATCACC
CACATCGAGGAGCATGAGGTCGACGCCCGTGACACCAAGCTGGGCGCCGAGGAGATCACC
CACATCGAGGAGCATGAGGTCGACGCCCGTGACACCAAGCTGGGCGCCGAGGAGATCACC
CACATCGAGGAGCACGAGGTCGACGCCCGTGACACCAAGCTGGGCGCCGAGGAGATCACC

KAXKXKKAKXKXKAKAKAKAKAKAKX AAKX KAAXXKXKAXAKX KK KAAXAKX AAXXAXXAXAXAXAXAXAXAXAXAXAXAXA XA XA XA XXX KK

CGGGACATCCCGAACGTCTCCGAGGACGTGCTGGCCGACCTCGACGAGCGCGGCATCATC
CGGGACATCCCGAACGTCTCCGAGGACGTGCTGGCCGACCTCGACGAGCGCGGCATCATC
CGGGACATCCCGAACGTCTCCGAGGACGTGCTGGCCGACCTCGACGAGCGCGGCATCATC
CGGGACATCCCGAACGTCTCCGAGGACGTGCTGGCCGACCTCGACGAGCGCGGCATCATC
CGGGACATCCCGAACGTCTCCGAGGACGTGCTGGCCGACCTCGACGAGCGCGGCATCATC
CGGGACATCCCGAACGTCTCCGAGGACGTGCTCGCCGACCTCGACGAGCGCGGCATCATC
CGGGACATCCCGAACGTCTCCGAGGACGTGCTCGCCGACCTCGACGAGCGCGGCATCATC
CGGGACATCCCGAACGTCTCCGAGGACGTGCTCGCCGACCTCGACGAGCGCGGCATCATC
CGGGACATCCCGAACGTCTCCGAGGACGTGCTCGCCGACCTCGACGAGCGCGGCATCATC
CGGGACATCCCGAACGTCTCCGAGGACGTGCTCGCCGACCTCGACGAGCGCGGCATCATC

KAKXKKAKA KA KA AKX KA KA KAKA AKX XXX KA KA AKX KA AKAKAKAKAKAAKX AKX XAXA AKX AKX A A AKX AKX AKX AKX AKX AKX XXX KK

CGGATCGGCGCCGAGGTCCAGCCCGGCGACATCCTGGTCGGCAAGGTCACGCCCAAGGGC
CGGATCGGCGCCGAGGTCCAGCCCGGCGACATCCTGGTCGGCAAGGTCACGCCCAAGGGC
CGGATCGGCGCCGAGGTCCAGCCCGGCGACATCCTGGTCGGCAAGGTCACGCCCAAGGGC
CGGATCGGCGCCGAGGTCCAGCCCGGCGACATCCTGGTCGGCAAGGTCACGCCCAAGGGC
CGGATCGGCGCCGAGGTCCAGCCCGGCGACATCCTGGTCGGCAAGGTCACGCCCAAGGGC
CGGATCGGTGCCGAGGTCCAGCCCGGCGACATCCTGGTCGGCAAGGTCACGCCGAAGGGC
CGGATCGGTGCCGAGGTCCAGCCCGGCGACATCCTGGTCGGCAAGGTCACGCCGAAGGGC
CGGATCGGTGCCGAGGTCCAGCCCGGCGACATCCTGGTCGGCAAGGTCACGCCGAAGGGC
CGGATCGGTGCCGAGGTCCAGCCCGGCGACATCCTGGTCGGCAAGGTCACGCCGAAGGGC
CGGATCGGTGCCGAGGTCCAGCCCGGCGACATCCTGGTCGGCAAGGTCACGCCGAAGGGC

KAXKXKKKAKAKX AAKXKAKAKA AKX KA AKX AKX A KA A A KA A AKX A A XA A AR A AAAXAAXAXAXAXAXAXAKAXAA KX A AKXk K

GAGACCGAGCTGACCCCGGAGGAGCGCCTGCTCCGCGCGATCTTCGGTGAGAAGGCGCGC
GAGACCGAGCTGACCCCGGAGGAGCGCCTGCTCCGCGCGATCTTCGGTGAGAAGGCGCGC
GAGACCGAGCTGACCCCGGAGGAGCGCCTGCTCCGCGCGATCTTCGGTGAGAAGGCGCGC
GAGACCGAGCTGACCCCGGAGGAGCGCCTGCTCCGCGCGATCTTCGGTGAGAAGGCGCGC
GAGACCGAGCTGACCCCGGAGGAGCGCCTGCTCCGCGCGATCTTCGGTGAGAAGGCGCGC
GAGACCGAGCTGACCCCGGAGGAGCGCCTGCTCCGCGCGATCTTCGGTGAGAAGGCGCGC
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GAGACCGAGCTGACCCCGGAGGAGCGCCTGCTCCGCGCGATCTTCGGTGAGAAGGCGCGC
GAGACCGAGCTGACCCCGGAGGAGCGCCTGCTCCGCGCGATCTTCGGTGAGAAGGCGCGC
GAGACCGAGCTGACCCCGGAGGAGCGCCTGCTCCGCGCGATCTTCGGTGAGAAGGCGCGC
GAGACCGAGCTGACCCCGGAGGAGCGCCTGCTCCGCGCGATCTTCGGTGAGAAGGCGCGC

KKK K KA AR KA AR KA AR KA AR A A A A KA A A A A A A A A A A A A A KA A A A A A A A A A A A A AR A AR A AKX KKK

GAGGTCCGCGACACCTCGCTGAAGGTCCCGCACGGCGAGAACGGCAAGGTCATCGGCATC
GAGGTCCGCGACACCTCGCTGAAGGTCCCGCACGGCGAGAACGGCAAGGTCATCGGCATC
GAGGTCCGCGACACCTCGCTGAAGGTCCCGCACGGCGAGAACGGCAAGGTCATCGGCATC
GAGGTCCGCGACACCTCGCTGAAGGTCCCGCACGGCGAGAACGGCAAGGTCATCGGCATC
GAGGTCCGCGACACCTCGCTGAAGGTCCCGCACGGCGAGAACGGCAAGGTCATCGGCATC
GAGGTCCGCGACACCTCGCTGAAGGTGCCGCACGGGGAGAACGGCAAGGTCATCGGCATC
GAGGTCCGCGACACCTCGCTGAAGGTGCCGCACGGGGAGAACGGCAAGGTCATCGGCATC
GAGGTCCGCGACACCTCGCTGAAGGTGCCGCACGGGGAGAACGGCAAGGTCATCGGCATC
GAGGTCCGCGACACCTCGCTGAAGGTGCCGCACGGGGAGAACGGCAAGGTCATCGGCATC
GAGGTCCGCGACACCTCGCTGAAGGTGCCGCACGGCGAGAACGGCAAGGTCATCGGCATC

KAXKXKKAKXKXKAKAKAKAKAKAKAKAKAKAKAKAKAKAKAKAKAAKX AXXAKXKAKAAKX AXXAXAXAXAAXAAXAXAXA AKX XXX XA XA XXX KK

CGGGTCTTCTCCCGCGACGACGACGACGAGCTGGCCCCGGGCGTCAACGAGCTGGTCCGC
CGGGTCTTCTCCCGCGACGACGACGACGAGCTGGCCCCGGGCGTCAACGAGCTGGTCCGC
CGGGTCTTCTCCCGCGACGACGACGACGAGCTGGCCCCGGGCGTCAACGAGCTGGTCCGC
CGGGTCTTCTCCCGCGACGACGACGACGAGCTGGCCCCGGGCGTCAACGAGCTGGTCCGC
CGGGTCTTCTCCCGCGACGACGACGACGAGCTGGCCCCGGGCGTCAACGAGCTGGTCCGC
CGGGTCTTCTCCCGCGACGACGACGACGAGCTGGCCCCGGGCGTCAACGAGCTGGTCCGG
CGGGTCTTCTCCCGCGACGACGACGACGAGCTGGCCCCGGGCGTCAACGAGCTGGTCCGG
CGGGTCTTCTCCCGCGACGACGACGACGAGCTGGCCCCGGGCGTCAACGAGCTGGTCCGG
CGGGTCTTCTCCCGCGACGACGACGACGAGCTGGCCCCGGGCGTCAACGAGCTGGTCCGG
CGGGTCTTCTCCCGCGACGACGACGACGAGCTGGCCCCGGGCGTCAACGAGCTGGTCCGG

KKK KA KA AR KA KA KRR KA KA AR A KA AR A A KA A A KA A A KA A A A A A A A A A A A A A A A A AR AR A AR AR AR KK

GTCTACGTGGCCCAGAAGCGCAAGATCTCCGACGGCGACAAGCTCGCCGGCCGGCALCGGC
GTCTACGTGGCCCAGAAGCGCAAGATCTCCGACGGCGACAAGCTCGCCGGCCGGCALCGGC
GTCTACGTGGCCCAGAAGCGCAAGATCTCCGACGGCGACAAGCTCGCCGGCCGGCALCGGC
GTCTACGTGGCCCAGAAGCGCAAGATCTCCGACGGCGACAAGCTCGCCGGCCGGCALCGGC
GTCTACGTGGCCCAGAAGCGCAAGATCTCCGACGGCGACAAGCTCGCCGGCCGGCALCGGC
GTCTACGTGGCCCAGAAGCGCAAGATCTCCGACGGTGACAAGCTCGCCGGCCGCCALCGGC
GTCTACGTGGCCCAGAAGCGCAAGATCTCCGACGGTGACAAGCTCGCCGGCCGCCALCGGC
GTCTACGTGGCCCAGAAGCGCAAGATCTCCGACGGTGACAAGCTCGCCGGCCGCCALCGGC
GTCTACGTGGCCCAGAAGCGCAAGATCTCCGACGGTGACAAGCTCGCCGGCCGCCACGGC
GTCTACGTGGCCCAGAAGCGCAAGATCTCCGACGGTGACAAGCTCGCCGGCCGCCACGGC

KAKXKKXKXKAKA AKX AKX KAKAKA AKX KA AKAKAAKAKAAXAKAKAKAKAKAKAKAAKXN AXXAXXAXAXAXAXAXAXAXAXAXAXAXAKXN A AKXk K

AACAAGGGCGTCATCGGCAAGATCCTCCCGCAGGAGGACATGCCGTTCCTCCCGGACGGC
AACAAGGGCGTCATCGGCAAGATCCTCCCGCAGGAGGACATGCCGTTCCTCCCGGACGGC
AACAAGGGCGTCATCGGCAAGATCCTCCCGCAGGAGGACATGCCGTTCCTCCCGGACGGC
AACAAGGGCGTCATCGGCAAGATCCTCCCGCAGGAGGACATGCCGTTCCTCCCGGACGGC
AACAAGGGCGTCATCGGCAAGATCCTCCCGCAGGAGGACATGCCGTTCCTCCCGGACGGC
AACAAGGGCGTCATCGGCAAGATCCTTCCGGCCGAGGACATGCCGTTCCTCCCGGACGGC
AACAAGGGCGTCATCGGCAAGATCCTTCCGGCCGAGGACATGCCGTTCCTCCCGGACGGC
AACAAGGGCGTCATCGGCAAGATCCTTCCGGCCGAGGACATGCCGTTCCTCCCGGACGGC
AACAAGGGCGTCATCGGCAAGATCCTTCCGGCCGAGGACATGCCGTTCCTCCCGGACGGC
AACAAGGGCGTCATCGGCAAGATCCTTCCGGCCGAGGACATGCCGTTCCTCCCGGACGGC

KAXKXKXKXKAKXKXKXKAXAXAKAXAXAXAXAXAXAXAXAXAXAXAXA KX XX K KAXKXKKAKAKAKAKAKAKAKAAXAXA XX AKX XA XA XA XXX KK

ACGCCGGTCGACATCATCCTGAACACCCACGGTGTGCCGCGTCGTATGAACATCGGCCAG
ACGCCGGTCGACATCATCCTGAACACCCACGGTGTGCCGCGTCGTATGAACATCGGCCAG
ACGCCGGTCGACATCATCCTGAACACCCACGGTGTGCCGCGTCGTATGAACATCGGCCAG
ACGCCGGTCGACATCATCCTGAACACCCACGGTGTGCCGCGTCGTATGAACATCGGCCAG
ACGCCGGTCGACATCATCCTGAACACCCACGGTGTGCCGCGTCGTATGAACATCGGCCAG
ACGCCGGTCGACATCATCCTGAACACCCACGGTGTGCCGCGTCGTATGAACATCGGCCAG
ACGCCGGTCGACATCATCCTGAACACCCACGGTGTGCCGCGTCGTATGAACATCGGCCAG
ACGCCGGTCGACATCATCCTGAACACCCACGGTGTGCCGCGTCGTATGAACATCGGCCAG
ACGCCGGTCGACATCATCCTGAACACCCACGGTGTGCCGCGTCGTATGAACATCGGCCAG
ACGCCGGTCGACATCATCCTGAACACCCACGGTGTGCCGCGTCGTATGAACATCGGCCAG

KKK KA AR A AR KA KA KA KA KA KA KA KA A KA A AR KA A KA A A A A A A A A A A A A A A A A A A A A A A AR A AR AR AKX KK

ATCCTGGAGACCCACCTCGGGTGGATCGCCAAGTCCGGCTGGGAGATCGAGGGCAAGCCC
ATCCTGGAGACCCACCTCGGGTGGATCGCCAAGTCCGGCTGGGAGATCGAGGGCAAGCCC
ATCCTGGAGACCCACCTCGGGTGGATCGCCAAGTCCGGCTGGGAGATCGAGGGCAAGCCC
ATCCTGGAGACCCACCTCGGGTGGATCGCCAAGTCCGGCTGGGAGATCGAGGGCAAGCCC
ATCCTGGAGACCTACCTCGGGTGGATCGCCAAGTCCGGCTGGGAGATCGAGGGCAAGCCC
ATCCTGGAGACCCACCTCGGGTGGATCGCCAAGACCGGCTGGGAGATCGAGGGGCAGCCC
ATCCTGGAGACCCACCTCGGGTGGATCGCCAAGACCGGCTGGGAGATCGAGGGGCAGCCC
ATCCTGGAGACCCACCTCGGGTGGATCGCCAAGACCGGCTGGGAGATCGAGGGGCAGCCC
ATCCTGGAGACCCACCTCGGGTGGATCGCCAAGACCGGCTGGGAGATCGAGGGGCAGCCC
ATCCTGGAGACCCACCTCGGGTGGATCGCCAAGACCGGCTGGGAGATCGAGGGGCAGCCC

KAXKXKKXKXKXKXKAKAAKX AXXKXKAKAKAKAXAXAXAXAXAKXAKAKAKAKAAKX AXAXXAXAXAXAXAXAXAXA XA XA AKX KKK KKK KK
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GAGTGGGCGGCGCAGATGCCCGAGGAGCTCTACTCGGTGCCCGCCGACACGAACACCGLG
GAGTGGGCGGCGCAGATGCCCGAGGAGCTCTACTCGGTGCCCGCCGACACGAACACCGLG
GAGTGGGCGGCGCAGATGCCCGAGGAGCTCTACTCGGTGCCCGCCGACACGAACACCGCG
GAGTGGGCGGCGCAGATGCCCGAGGAGCTCTACTCGGTGCCCGCCGACACGAACACCGLG
GAGTGGGCGGCGCAGATGCCCGAGGAGCTCTACTCGGTGCCCGCCGACACGAACACCGLG
GAATGGGCGTCCCGGATGCCCGAGGAGCTCTACTCGGTGCCCGCCGACACGAAGACCGCG
GAATGGGCGTCCCGGATGCCCGAGGAGCTCTACTCGGTGCCCGCCGACACGAAGACCGLCG
GAATGGGCGTCCCGGATGCCCGAGGAGCTCTACTCGGTGCCCGCCGACACGAAGACCGCG
GAATGGGCGTCCCGGATGCCCGAGGAGCTCTACTCGGTGCCCGCCGACACGAAGACCGCG
GAATGGGCGTCCCGGATGCCCGAGGAGCTCTACTCGGTGCCCGCCGACACGAAGACCGLCG

KK KKK KKAKX K K KAAXKAKAKAKAKAKAKAKAAKAAA KA AKX XA XA XXX AKX AKX XAXAXAXAXAXA XA AKX KX A AKX KK

ACGCCGGTGTTCGACGGTGCGCGCGAGCACGAGATCACGGGTCTGCTCGGCTCGACCCGC
ACGCCGGTGTTCGACGGTGCGCGCGAGCACGAGATCACGGGTCTGCTCGGCTCGACCCGC
ACGCCGGTGTTCGACGGTGCGCGCGAGCACGAGATCACGGGTCTGCTCGGCTCGACCCGC
ACGCCGGTGTTCGACGGTGCGCGCGAGCACGAGATCACGGGTCTGCTCGGCTCGACCCGC
ACGCCGGTGTTCGACGGTGCGCGCGAGCACGAGATCACGGGTCTGCTCGGCTCGACCCGC
ACGCCGGTCTTCGACGGTGCGCGCGAGCACGAGATCACCGGGCTGCTCGGCAGCACCCTC
ACGCCGGTCTTCGACGGTGCGCGCGAGCACGAGATCACCGGGCTGCTCGGCAGCACCCTC
ACGCCGGTCTTCGACGGTGCGCGCGAGCACGAGATCACCGGGCTGCTCGGCAGCACCCTC
ACGCCGGTCTTCGACGGTGCGCGCGAGCACGAGATCACCGGGCTGCTCGGCAGCACCCTC
ACGCCGGTCTTCGACGGTGCGCGCGAGCACGAGATCACCGGGCTGCTCGGCAGCACCCTC

KAXKXKXKXKXKAKX AAXKXKXXAKXKAXAXAXAAXAXAXAXAXAXAXAXAXAXAXAXAAXAXAXAKX Ak XAAXAXAXAKAKAKK KKK K K

CCCAACCGGGACGGCGAGCGGATGGTCGGTCCGGACGGCAAGGCGCAGCTGCTCGACGGC
CCCAACCGGGACGGCGAGCGGATGGTCGGTCCGGACGGCAAGGCGCAGCTGCTCGACGGC
CCCAACCGGGACGGCGAGCGGATGGTCGGTCCGGACGGCAAGGCGCAGCTGCTCGACGGC
CCCAACCGGGACGGCGAGCGGATGGTCGGTCCGGACGGCAAGGCGCAGCTGCTCGACGGC
CCCAACCGGGACGGCGAGCGGATGGTCGGTCCGGACGGCAAGGCGCAGCTGCTCGACGGC
CCGAACCGCGACGGTGAGCGGATGGTGCAGCCGGACGGCAAGGCGCAGCTGCTCGACGGG
CCGAACCGCGACGGTGAGCGGATGGTGCAGCCGGACGGCAAGGCGCAGCTGCTCGACGGG
CCGAACCGCGACGGTGAGCGGATGGTGCAGCCGGACGGCAAGGCGCAGCTGCTCGACGGG
CCGAACCGCGACGGTGAGCGGATGGTGCAGCCGGACGGCAAGGCGCAGCTGCTCGACGGG
CCGAACCGCGACGGTGAGCGGATGGTGCAGCCGGACGGCAAGGCCCAGCTGCTCGACGGG

KK KKK KKX KAAXKAKAKX KAAXXXXAXXAXAKX KK KAXKXKXKAKXKAKXKAKAKAKAAKX AAXXAAAXAXA AKX KKK

CGCTCCGGTGAGCCGTACCCGTTCCCGGTCGCGGTCGGCTACATGTACATCCTGAAGCTG
CGCTCCGGTGAGCCGTACCCGTTCCCGGTCGCGGTCGGCTACATGTACATCCTGAAGCTG
CGCTCCGGTGAGCCGTACCCGTTCCCGGTCGCGGTCGGCTACATGTACATCCTGAAGCTG
CGCTCCGGTGAGCCGTACCCGTTCCCGGTCGCGGTCGGCTACATGTACATCCTGAAGCTG
CGCTCCGGTGAGCCGTACCCGTTCCCGGTCGCGGTCGGCTACATGTACATCCTGAAGCTG
CGCTCCGGCGAGCCCTACCCGTTCCCGGTCGCGGTCGGCTACATGTACATCCTGAAGCTG
CGCTCCGGCGAGCCCTACCCGTTCCCGGTCGCGGTCGGCTACATGTACATCCTGAAGCTG
CGCTCCGGCGAGCCCTACCCGTTCCCGGTCGCGGTCGGCTACATGTACATCCTGAAGCTG
CGCTCCGGCGAGCCCTACCCGTTCCCGGTCGCGGTCGGCTACATGTACATCCTGAAGCTG
CGCTCCGGCGAGCCGTACCCGTTCCCGGTCGCGGTCGGCTACATGTACATCCTGAAGCTG

KAXKXKKXKKAKX AXKXKAKX A XA KA KA KA KA KA A A A A A A A A A A A A A KA A A KA A A A A A A A AR AR AR KA AKX KK

GCCCACCTGGTGGACGACAAGATCCACGCCCGGTCGACCGGCCCCTACTCGATGATCACC
GCCCACCTGGTGGACGACAAGATCCACGCCCGGTCGACCGGCCCCTACTCGATGATCACC
GCCCACCTGGTGGACGACAAGATCCACGCCCGGTCGACCGGCCCCTACTCGATGATCACC
GCCCACCTGGTGGACGACAAGATCCACGCCCGGTCGACCGGCCCCTACTCGATGATCACC
GCCCACCTGGTGGACGACAAGATCCACGCCCGGTCGACCGGCCCCTACTCGATGATCACC
GCGCACCTGGTGGACGACAAGATCCACGCACGGTCGACCGGCCCGTACTCGATGATCACC
GCGCACCTGGTGGACGACAAGATCCACGCACGGTCGACCGGCCCGTACTCGATGATCACC
GCGCACCTGGTGGACGACAAGATCCACGCACGGTCGACCGGCCCGTACTCGATGATCACC
GCGCACCTGGTGGACGACAAGATCCACGCACGGTCGACCGGCCCGTACTCGATGATCACC
GCGCACCTGGTGGACGACAAGATCCACGCCCGGTCGACCGGCCCGTACTCGATGATCACC

KK KAAKXKXKAKAKAKAKAKAKAKAKAKAKAKAKAKAKAKAKAAKAKAAKX AXXAXAXAXAXAXAXAXAKAKAAKX AXAXXAXAXAXAXA A AKX KKK

CAGCAGCCGCTGGGCGGTAAGGCGCAGTTCGGTGGCCAGCGCTTCGGCGAGATGGAGTGC
CAGCAGCCGCTGGGCGGTAAGGCGCAGTTCGGTGGCCAGCGCTTCGGCGAGATGGAGTGC
CAGCAGCCGCTGGGCGGTAAGGCGCAGTTCGGTGGCCAGCGCTTCGGCGAGATGGAGTGC
CAGCAGCCGCTGGGCGGTAAGGCGCAGTTCGGTGGCCAGCGCTTCGGCGAGATGGAGTGC
CAGCAGCCGCTGGGCGGTAAGGCGCAGTTCGGTGGCCAGCGCTTCGGCGAGATGGAGTGC
CAGCAGCCGCTGGGCGGTAAGGCGCAGTTCGGTGGTCAGCGCTTCGGTGAGATGGAGTGC
CAGCAGCCGCTGGGCGGTAAGGCGCAGTTCGGTGGTCAGCGCTTCGGTGAGATGGAGTGC
CAGCAGCCGCTGGGCGGTAAGGCGCAGTTCGGTGGTCAGCGCTTCGGTGAGATGGAGTGC
CAGCAGCCGCTGGGCGGTAAGGCGCAGTTCGGTGGTCAGCGCTTCGGTGAGATGGAGTGC
CAGCAGCCGCTGGGCGGTAAGGCACAGTTCGGTGGTCAGCGCTTCGGTGAGATGGAGTGC

KAKXKKAKXKXKAKAKAKAKAKAKAKAKAKAKAKAKAKAAKX AXXXKXXAXAKAKAAKX AXXAXXAXAAXAKAAKX AAXXAXAAXAXA XK KK

TGGGCGATGCAGGCGTACGGCGCGGCCTACACCCTGCAGGAGCTGCTGACGATCAAGTCC
TGGGCGATGCAGGCGTACGGCGCGGCCTACACCCTGCAGGAGCTGCTGACGATCAAGTCC
TGGGCGATGCAGGCGTACGGCGCGGCCTACACCCTGCAGGAGCTGCTGACGATCAAGTCC
TGGGCGATGCAGGCGTACGGCGCGGCCTACACCCTGCAGGAGCTGCTGACGATCAAGTCC
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TGGGCGATGCAGGCGTACGGCGCGGCCTACACCCTGCAGGAGCTGCTGACGATCAAGTCC
TGGGCGATGCAGGCGTACGGCGCGGCCTACACCCTGCAGGAGCTGCTGACGATCAAGTCC
TGGGCGATGCAGGCGTACGGCGCGGCCTACACCCTGCAGGAGCTGCTGACGATCAAGTCC
TGGGCGATGCAGGCGTACGGCGCGGCCTACACCCTGCAGGAGCTGCTGACGATCAAGTCC
TGGGCGATGCAGGCGTACGGCGCGGCCTACACCCTGCAGGAGCTGCTGACGATCAAGTCC
TGGGCGATGCAGGCGTACGGCGCGGCCTACACCCTGCAGGAGCTGCTGACGATCAAGTCC

KKK KA AR AR KA A KA KA KA KA AR A AR A KA A A AR A A A A A A A A A A A A A A A A A A A AR AR AR AR AR A KA KKK

GACGACGTCGTGGGCCGCGTGAAGGTCTACGAGGCGATCGTCAAGGGCGAGAACATCCCG
GACGACGTCGTGGGCCGCGTGAAGGTCTACGAGGCGATCGTCAAGGGCGAGAACATCCCG
GACGACGTCGTGGGCCGCGTGAAGGTCTACGAGGCGATCGTCAAGGGCGAGAACATCCCG
GACGACGTCGTGGGCCGCGTGAAGGTCTACGAGGCGATCGTCAAGGGCGAGAACATCCCG
GACGACGTCGTGGGCCGCGTGAAGGTCTACGAGGCGATCGTCAAGGGCGAGAACATCCCG
GACGACGTCGTGGGCCGCGTGAAGGTCTACGAGGCGATCGTCAAGGGCGAGAACATCCCG
GACGACGTCGTGGGCCGCGTGAAGGTCTACGAGGCGATCGTCAAGGGCGAGAACATCCCG
GACGACGTCGTGGGCCGCGTGAAGGTCTACGAGGCGATCGTCAAGGGCGAGAACATCCCG
GACGACGTCGTGGGCCGCGTGAAGGTCTACGAGGCGATCGTCAAGGGCGAGAACATCCCG
GACGACGTCGTGGGCCGCGTGAAGGTCTACGAGGCGATCGTCAAGGGCGAGAACATCCCG

KA KKK AR KA AR KA KA KA KA KA KA KA KA A KA A KA A KA A KA A A A A A A A A A A A A A A A A A A A A A AR A AR AR AR KK KK

GAGCCGGGGATCCCCGAGTCGTTCAAGGTGCTCCTCAAGGAGCTGCAGTCGCTCTGCCTG
GAGCCGGGGATCCCCGAGTCGTTCAAGGTGCTCCTCAAGGAGCTGCAGTCGCTCTGCCTG
GAGCCGGGGATCCCCGAGTCGTTCAAGGTGCTCCTCAAGGAGCTGCAGTCGCTCTGCCTG
GAGCCGGGGATCCCCGAGTCGTTCAAGGTGCTCCTCAAGGAGCTGCAGTCGCTCTGCCTG
GAGCCGGGGATCCCCGAGTCGTTCAAGGTGCTCCTCAAGGAGCTGCAGTCGCTCTGCCTG
GAGCCGGGGATCCCCGAGTCGTTCAAGGTGCTCCTCAAGGAGCTGCAGTCCCTCTGCCTG
GAGCCGGGGATCCCCGAGTCGTTCAAGGTGCTCCTCAAGGAGCTGCAGTCCCTCTGCCTG
GAGCCGGGGATCCCCGAGTCGTTCAAGGTGCTCCTCAAGGAGCTGCAGTCCCTCTGCCTG
GAGCCGGGGATCCCCGAGTCGTTCAAGGTGCTCCTCAAGGAGCTGCAGTCCCTCTGCCTG
GAGCCGGGGATCCCCGAGTCGTTCAAGGTGCTCCTCAAGGAGCTGCAGTCCCTCTGCCTG

KA KKK KKK KA KA KA KA KA KA KA KA KA A A KA KA A A KA A AR A A A KA A KA A A AR A A A KA A AAAAAKAAKX A XXX XXX KK

AACGTCGAGGTGCTCTCCAGCGACGGTGCGGCGATCGAGATGCGGGACGCCGACGACGAA
AACGTCGAGGTGCTCTCCAGCGACGGTGCGGCGATCGAGATGCGGGACGCCGACGACGAA
AACGTCGAGGTGCTCTCCAGCGACGGTGCGGCGATCGAGATGCGGGACGCCGACGACGAA
AACGTCGAGGTGCTCTCCAGCGACGGTGCGGCGATCGAGATGCGGGACGCCGACGACGAA
AACGTCGAGGTGCTCTCCAGCGACGGTGCGGCGATCGAGATGCGGGACGCCGACGACGAA
AACGTCGAGGTGCTCTCCAGCGACGGCGCGGCGATCGAGATGCGGGACGCCGACGACGAG
AACGTCGAGGTGCTCTCCAGCGACGGCGCGGCGATCGAGATGCGGGACGCCGACGACGAG
AACGTCGAGGTGCTCTCCAGCGACGGCGCGGCGATCGAGATGCGGGACGCCGACGACGAG
AACGTCGAGGTGCTCTCCAGCGACGGCGCGGCGATCGAGATGCGGGACGCCGACGACGAG
AACGTCGAGGTGCTCTCCAGCGACGGCGCGGCGATCGAGATGCGGGACGCCGACGACGAG

KAXKXKKXKAXKAKAKAKAKAKAKAKAKA AKX AKX KAKAKAKAKAAKX AKX KA KA AKX AKX A A AKX AKX XA A A A A XA AKX XA XA XA AKX KK

GACCTCGAGCGTGCCGCGGCGAATCTGGGCATCAACCTGTCCAGCCGCCCGGGCTCGGAG
GACCTCGAGCGTGCCGCGGCGAATCTGGGCATCAACCTGTCCAGCCGCCCGGGCTCGGAG
GACCTCGAGCGTGCCGCGGCGAATCTGGGCATCAACCTGTCCAGCCGCCCGGGCTCGGAG
GACCTCGAGCGTGCCGCGGCGAATCTGGGCATCAACCTGTCCAGCCGCCCGGGCTCGGAG
GACCTCGAGCGTGCCGCGGCGAATCTGGGCATCAACCTGTCCAGCCGCCCGGGCTCGGAG
GACCTCGAGCGTGCCGCCGCGAACCTGGGCATCAACCTGTCCAGCCGCCCGGGCTCGGAG
GACCTCGAGCGTGCCGCCGCGAACCTGGGCATCAACCTGTCCAGCCGCCCGGGCTCGGAG
GACCTCGAGCGTGCCGCCGCGAACCTGGGCATCAACCTGTCCAGCCGCCCGGGCTCGGAG
GACCTCGAGCGTGCCGCCGCGAACCTGGGCATCAACCTGTCCAGCCGCCCGGGCTCGGAG
GACCTCGAGCGTGCCGCCGCGAACCTGGGCATCAACCTGTCCAGCCGCCCGGGCTCGGAG

KAXKXKKAKXKXKXKAKAKAKAKAKAKAKAKX AXKXAKX AKX XX KA AKX AKX A A AKX A A A A A XA XA A AKX XA XA A XA XA XXX KK

TCGATGACCGTCGACGACGTCGTCAACTGA
TCGATGACCGTCGACGACGTCGTCAACTGA
TCGATGACCGTCGACGACGTCGTCAACTGA
TCGATGACCGTCGACGACGTCGTCAACTGA
TCGATGACCGTCGACGACGTCGTCAACTGA
TCGATGACCGTCGACGACGTCGTCAACTGA
TCGATGACCGTCGACGACGTCGTCAACTGA
TCGATGACCGTCGACGACGTCGTCAACTGA
TCGATGACCGTCGACGACGTCGTCAACTGA
TCGATGACCGTCGACGACGTCGTCAACTGA

KAXK KKK KA KA KA AKX AR KA XXX XX XAKA XXX XXX KKK



Supplementary Table 4. rpoB gene percentage identity across Pseudonocardia strains.
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Supplementary Figure 11. Multigene blast outputs of other biosynthetic gene clusters
that are not shared amongst or between Ps phylotypes. Unique clusters include; cluster S:
Ae707 Psl encodes a unique cluster forming an unknown product (A), cluster T: Ae717 Ps2
encodes an iterative PKS cluster not found in other Ps strains (B), cluster U: Ae717 Ps2 and
Ae505 Ps2 are the only strains to have an additional T1PKS cluster (C), cluster V:

Ae717 Ps2 encodes a T2PKS cluster not found in other Ps strains (D), cluster W: a subset of

Psl1 strains encode a cluster for production of a lantipeptide (E).

Supplementary Table 5: tBlastn of Pseudonocardia autotrophica polyene NPP BGC
amino acid sequences against putative nystatin clusters of Ae707_Ps1 (PacBio) and
Ae717_Ps2 (PacBio). NppC against Ae707 Ps1 nystatin cluster has two results as the blast
algorithm separated the sequences into two. All PKS type I proteins against Ae706 Ps2 were
given the 3 top hits, as the conservation is low it is difficult to assign identity of the PKS
autotrophica cluster.

roteins to the respective homologues present in the P.

NPP | Amino Protein Ae707_Ps | Ae707_Ps | Ae717_Ps | Ae717 Ps
BGC Acid Function 1 1 2 2
Length Cluster | Query % Cluster | Query %
% Coverage % Coverage
Identity Identity
NppY 475 Glycosyltransfera 83 98 43 94
se
NppF 224 Phospho- 90 99 70 0.045
pantetheinyl
transferase
NppG 592 ABC transporter 90 99 56 86
NppH 584 ABC transporter 89 100 52 97
NppDII 344 GDP-mannose- 97 100 79 100
I 4,6-dehydratase
Nppl 9499 Type I PKS 90 100 59 26
49 32
62 15
NppJ 5425 Type I PKS 86 100 57 35
59 23
53 34
NppK 2031 Type I PKS 89 100 60 55
59 49
60 50
NppL 403 P450 mono 85 97 47 90
oxygenase
NppN 413 P450 mono 84 100 69 90
oxygenase
NppDII 352 Aminotransferase 96 100 74 99
NppDI 489 | Glycosyltransfera 93 97 60 96
se
NppA 1097 Type I PKS 89 100 59 79
57 79
60 78
NppB 3175 Type I PKS 90 100 54 78
48 47




48 46
NppC | 10876 Type I PKS 87 56 54 43
89 43 52 37
53 32
NppE 274 Thioesterase 91 100 53 82
NppRI 946 Regulation 86 100 47 97
NppRII 765 Regulation 79 100 45 93
NppRII 925 Regulation 77 97 43 62
|
NppO 526 Decarboxylase 97 100 87 98
NppRI 213 Regulation 94 100 68 91
\Y
NppM 138 Ferredoxin 74 90 55 69
NppRV | 963 Regulation 69 97 40 95
NppRV | 684 Regulation 70 97 38 97




Supplementary Table 6. Blastx of the PKS amino acid sequences from either the
Ae707_Ps1 PacBio nystatin cluster against Ps1 strains nucleotide sequence or the PKS
amino acid sequences from the Ae717_Ps2 PacBio nystatin cluster against Ps2 strains
nucleotide sequence. (*) The PKS modules in PKS amino acid sequences for 3119 do not
cover the full amino acid length in any of the other Ps1 strains and this corresponds to an
amino acid sequence that encodes two modules.

PKS G

Amino Length | Ae150A_ | Ael150A_ |Ael68_Ps|Ael68_Ps|Ae263_Ps|Ae263_Ps|Ae356_Ps|Ae356_Ps|Ae707_Ps|Ae707_Ps
Acid (aa) Ps1 Ps1 1 1 1 1 1 1 1 PacBio | 1 PacBio
INlumina | lumina | Illumina | Illumina | Illumina | Illumina | Illumina | Illumina | Identity Locus
Identity Locus Identity Locus Identity Locus Identity Locus
Ae707_Ps1| 1106 565/603 | 43301- | 565/603 | 47494- | 565/603 | 5432888- | 565/603 | 1678228- |1106/1106| 3411435-
3121 (94%) 45049 (94%) 49242 (94%) | 5431140 | (94%) 1679976 | (100%) | 3408118
NypA/Npp 391/431 | 42105- | 391/431 46298- | 391/431 | 5434084- | 391/431 | 1677032-
A (91%) 43289 (91%) 47482 (91%) | 5432900 | (91%) 1678216
Ae707_Psl| 3188 |[1530/1555| 50138- [1530/1555| 54331- |[1530/1555| 5426051- |1530/1555| 1685065- |3188/3188| 3408069-
3120 (98%) 54793 (98%) 58986 (98%) | 5421396 | (98%) 1689720 | (100%) | 3398506
NypB/Npp 832/843 | 45302- | 832/843 | 49495- | 832/843 | 5430887-| 832/843 | 1680409-
B (99%) 47830 (99%) 52023 (99%) | 5428359 | (99%) 1682757
750/767 | 47842- | 750/767 | 52035- | 750/767 | 5428347-| 750/767 | 1682769-
(98%) 50133 (98%) 54326 (98%) | 5426056 | (98%) 1685060
Ae707_Psl| 10899 |3683/4065| 6846- [3685/4065| 68136- [3685/4065| 5412246- |3685/4065| 1698870- |10895/108| 3398482-
_3119 (91%) 76113 (91%) 80306 (91%) | 5400076 | (91%) 1711040 |95 (100%)| 3365798
NypC/Npp 1826/1857| 54817- |1826/1857| 59010- |1825/1857| 5421192- [1826/1857| 1689744-
C (98%) 60387 (98%) 64580 (98%) | 5415802 | (98%) 1695314
%k 1118/1139| 60389- |1118/1139| 64582- |1118/1139| 5415800- [1118/1139| 1695316~
(98%) 63805 (98%) 67998 (98%) | 5412384 | (98%) 1698732
Ae707_Psl| 9524 |6924/7034| 760991- [6924/7034| 760457- [6925/7034| 4718060- |6925/7034| 2393068- |9524/9524| 3468317-
_3128 (98%) 739890 (98%) 739356 (98%) | 4739161 (98%) | 2371967 | (100%) | 3439746
Nypl/Nppl 1448/1470| 739869- (1448/1470| 739335- |1448/1470| 4739182- [1448/1470| 2371946~
(99%) 735466 (99%) 734932 (99%) | 4743585 (99%) | 2367543
994/1007 | 764056- | 994/1007 | 763522- | 994/1007 | 4714995- | 994/1007 | 2396133-
(99%) 761042 (99%) 760508 (99%) | 4718009 | (99%) | 2393119
Ae707_Psl| 5420 |(3079/3163| 735442- [3079/3163| 734908- [3079/3163| 4743609- |3079/3163| 2367519- |5420/5420| 3439722-
3127 (97%) 726068 (97%) 725534 (97%) | 4752983 (97%) | 2358145 | (100%) | 3423463
NypJ/NppJ 2178/2248| 726011- (2178/2248| 725477- (2178/2248| 4753040- |2178/2248| 2358088-
(97%) 719274 (97%) 718740 (97%) 47597777 (97%) | 2351351
Ae707_Ps1| 2027 969/981 | 719233- | 969/981 | 718699- | 969/981 | 4759818- | 969/981 | 2351310- |2025/2025| 3423422-
_3126 (99%) 716291 (99%) 715757 (99%) | 4762760 | (99%) | 2348368 | (100%) | 3417348
NypK/Npp 1003/1007| 716166~ (1002/1007| 715632- |1001/1006| 4762889- [1001/1006| 2348239-
K (99%) 713146 (99%) 712612 (99%) | 4765906 | (99%) | 2345222
Amino Length |Ae331_Ps|Ae331_Ps|Ae406_Ps|Ae406_Ps| AeS505_Ps|AeS05_Ps|Ae706_Ps| Ae706_Ps|Ae717_Ps|Ae717_Ps
Acid (aa) 2 2 2 2 2 2 2 2 2 PacBio | 2 PacBio
Ilumina | Illumina | Illumina | Illumina | Illumina | Illumina | Illumina | Illumina | Identity |Similarity
Identity Locus Identity Locus Identity |Similarity| Identity |Similarity
Ae717_Ps2| 2554 |2540/2540| 4471485- {2540/2540| 1602520- [2539/2540| 5280963- |2540/2540| 1611426- |2540/2540| 330803 1-
_3010 (100%) | 4479104 | (100%) | 1594901 (99%) | 5273347 | (100%) | 1603807 | (100%) | 3300412
PKS A
Ae717_Ps2| 6856 |6838/6859|4479198- [6838/6865| 1594807- [6192/6239| 5271344- |6838/6859| 1603713- |6856/6856| 3300318-
_3009 (99%) | 4499774 | (99%) 1574213 | (99%) | 5252703 (99%) 1583137 | (100%) | 3279751
PKS B 613/632 | 5273253~
(97%) | 5271358
Ae717_Ps2| 3490 |3344/3351| 4400747- {3344/3351| 1668401- - - 3344/3351| 1682164- |3361/3361| 3377832-
_3026 (99%) | 4410799 | (99%) 1658349 (99%) 1672112 | (100%) | 3367750
PKS C
Ae717_Ps2| 5917 |5878/5917| 4411202- [5879/5917| 1657946~ - - 5879/5917| 1671709- |5917/5917| 3367381-
3025 (99%) | 4428913 | (99%) 1640235 (99%) 1653998 | (100%) | 3349631
PKS D
Ae717_Ps2| 3234 |3074/3078| 4428930- {3074/3078| 1640218- - - 3074/3078| 1653981- |3234/3234| 3349614-
3024 (99%) | 4438163 | (99%) 1630985 (99%) 1644748 | (100%) | 3339913
PKSE 155/155 | 4438177- | 155/155 | 1630971- 155/155 | 1644734-
(100%) | 4438641 | (100%) | 1630507 (100%) | 1644270
Ae717_Ps2| 3747 |3740/3747| 4438641- [3740/3747| 1630507- - - 3739/3747| 1644270- |3747/3747| 3339913-
3023 (99%) | 4449881 (99%) 1619267 (99%) 1633030 | (100%) | 3328673
PKS F
Ae717_Ps2| 2048 |2047/2048| 4449921- (2047/2048| 1619227- - - 2047/2048| 1632990- |2048/2048| 3328633-
3022 (99%) | 4456064 | (99%) 1613084 (99%) 1626847 | (100%) | 3322490
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