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Table S1. Number of SALPs and developmental

characteristics of completely

sequenced actinomycetes. For a list of all protein sequences and their accession numbers

see Supplemental Data file 5.

Species NCBI reference genome | Nr of cell morphology, development
sequence size SALPs
(Mbp)
Streptomyces NC_003155 9 6 aerial mycelium, long spore
avermitilis chains
Streptomyces NC_003888 8.7 7
coelicolor
Streptomyces griseus | NC_010572 8.5 5
Streptomyces scabiei | NC_013929 10.1 7
Streptomyces NZ_CMO001015 9.1 6
clavuligerus
Kitasatospora setae NC_016109 8.8 12
Amycolatopsis NC_014318 10.2 5 short spore chains
mediterranei U32
Frankia alni NC_008278 7.5 5 multisporous sporangium
Frankia sp. Ccl3 NC_007777 5.4 3
Frankia sp. EAN1pec | NC 009921 9 3
Frankia sp. QA3 NZ CM001489 7.6 4
Frankia symbiont of NC_015656 53 2 sporangium
Datisca glomerata
Actinosynnema mirum | NC_013093 8.3 2 dome like structures with
Synnemata
Pseudonocardia NC 015312 7.4 2 budding and fragmenting aerial
dioxanivorans mycelium
Saccharomonospora NC 013159 4.3 2 single spores in aerial mycelium
viridis
Saccharothrix NC 019673 9.4 2 nocardioform mycelia and rod-
espanaensis shaped spores
Saccharopolyspora NC 009142 8.2 3 spore chains with spiny spores
erythraea
Saccharopolyspora NZ_AEYCO00000000 | 8.5 8
spinosa NRRL 18395
Streptosporangium NC_013595 10.4 2 sporangia on aerial hyphae
roseum
Acidothermus NC_008578 2.4 1 long slender filaments, no spores
cellulolyticus
Actinoplanes NC_017093 8.8 1 sporangium in mycelium
missouriensis
Blastococcus NC_016943 4.9 1 aggregated cocci or rods forming
saxobsidens DD2 multiseptate filaments
Catenulispora NC_013131 10.5 1 chains of cylindrical arthrospores
acidiphila
Cellulomonas fimi NC 015514 4.3 1 irregular rod shape, no spores
Geodermatophilus NC 013757 5.3 1 aggregated cocci or rods forming
obscurus multiseptate filaments
Kineococcus NC_ 009664 5.0 1 multicellular structures
radiotolerans
Micromonospora NC 014391 7.0 1 single spores from vegetative




aurantiaca mycelium

Modestobacter NC 017955 5.6 aggregated cocci or rods forming

marinus multiseptate filaments

Nakamurella NC 013235 6.1 cocci in small irregular clusters;

multipartita no spores

Nocardioides sp. NC _08699 5.3 rods or cocci, no spores

JS614

Nocardiopsis alba NC 018524 5.9 hyphae that fragment into smooth
rod-shaped spores

Salinispora arenicola NC 009953 5.8 single spores from vegetative

Salinispora tropica NC_009380 5.2 mycelium

Stackebrandtia NC 013947 6.8 fragmenting aerial hyphae

nassauensis

Thermobifida fusca NC 007333 3.6 single spores
borne on branched sporophores

Thermobispora NC 014165 4.2 aerial mycelia branch

bispora monopodally and bear
longitudinal pairs of spores

Thermomonospora NC_013510 5.7 single, warty spores on

curvata sporophores (on vegetative and
aerial hyphae)

Verrucosispora maris | NC 015434 6.7 single spores from mycelium
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Figure S1. Maximume-likelihood tree based on the alignment of SALPs proteins from a
range of morphologically complex actinomycetes. For input sequences and their

accession numbers see Supplemental Data file 5.
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Figure S2. Alignment of SsgB orthologues. All species are Streptomyces sp., except
Kitasatospora setae at the bottom. For input sequences and their accession numbers see

Supplemental Data file 5.



MSVIRPTTVEVETSLRLVAPDATALPVRASLRYDPADPYAVHVLFHAESAGGEAVSWSFA

Salinispora_arenicola
Salinispora_tropica
Micromonospora_ATCC39149
Micromonospora_sp.L5
Verrucosispora_maris
Micromonospora_aurantiaca_ ATCC
Actinoplanes_sp.SE50/110

MSVIRPTTVEVETSLRLVAPDATALPVRASLRYDPADPYAVHVLFHAESAGGEAVSWSFA
MSQIRPTTVEVETSLRLVAPDATALPVRASLRYDPEDPYAVHVLFHAESAGGEAVSWSFA

RPRRRRRE

Salinispora_arenicola RELLVTGLDEPAG IGDVRVWPWATPRGDFVALALSSPDGNALFEVPRSVLVRFLRRTY
Salinispora_tropica RELLVTGLDEPAG IGDVRVWPWATPRGDFVALALSSPDGNALFEVPRSVLVRFLRRTY
Micromonospora_ATCC39149

Micromonospora_sp.L5

Verrucosispora_maris RELLVTGLDEPAG IGDVRVWPWATPRGDFVALALSSPDGNALFEVPRSVLVRFLRRTY
Micromonospora_aurantiaca ATCC RELLVTGLDEPAG IGDVRVWPWATPRGDFVALALSSPDGNALFEVPRSVLVRFLRRTY
Actinoplanes_sp.SE50/110 RELLVTGLDEPAG I GDVRVWPWATPRGDFVALALSSPDGNALFEVPRSVLVRFLRRTY
Salinispora_arenicola i\ A\RGREAEHLDVDTAVERLLAGR]

Salinispora_tropica 121

Micromonospora_ATCC39149 121

Micromonospora_sp.L5 121

Verrucosispora_maris 121

Micromonospora_aurantiaca ATCC 121

Actinoplanes_sp.SE50/110 121

Figure S3. Alignment of SsgB proteins from Micromonospora, Salinispora and
Verrucosispora. Species from which SsgB orthologues originate are indicated on the left.
For shading, at least 50% of the aligned proteins should share the same or similar aa
residues. Identical residues shaded black, similar residues shaded grey. For input sequences

and their accession numbers see Supplemental Data file 1.
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Figure S4.

of each gene within corresponding genomes is indicated. The ssgB genes are from the

Alignment of ssgB genes from Streptomyces and Kitasatospora. The locus

genome sequences of Streptomyces coelicolor (SCO1541), S. scabies (Scab74621), S.
avermitilis (SAV_6810), S. venezuelae (SVEN1140), S. griseus (SGR_5997) S. clavuligerus



(SCLAV_0768), S. sp. S4 (STRS4_00308) and Kitasatospora setae (KSE_14600).
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Figure S5. Gene synteny around ssgA from Streptomyces coelicolor and
Kitasatospora setae. Direct orthologues are presented in the same colours (white genes

are not related).



Frankia alni
Frankia sp.CcI3
Frankia sp.EARNlpec
Frankia sp.EUNLE
Frankia sp.CN3
Frankia symbiont

TIRHDSITARTALRLVVPGGAPVEPVAATVRYEPADPYARSTIGFRTGADEVVEWT FARQL
TIRHDSITAELATLRLVVPGGAFPVEVAATVRYEPADPYARSTGFRTGADE
TIRHDSITAELATLRLVVPGGAPVEVAATVRYEPADPYAVSIGFRTGADEVVEWT FARQL

TIRHDSITAELALRLVVPGGAFPVEVAATVRYEFADPYA GERTGADEVVEWTFARQL
TIRHDSITAELALR ??PIEBP?P?BBT?REEPEDPTB?“IEFRTEBDE??EWTFERQL
TIRHDSITAELALRLVVEPGGAPVEVAATEMRYEPADPYAVSIGFRTGADEVVEWT FARQL

el

Frankia alni LSDGVRRPAGDGDVQY

Frankia sp.CcI3 FMT. SDGVRRPAGDGD -

Frankia sp.EANlpec ST G )SGGRIVCLSLSSPSGHALFEMPRBEVLAFLRRTYSAVEL
Frankia sp.EUNLf 6 5 HALFEMPREE?LAFLRRTYHA?PL
Frankia sp.CN3 0] 5 HALFEMPRSEVLAFLRRTYRRVPL
Frankia symbiont DG GDGDVQ )SGGRIVCLSLSSPSGHALFEMPRSEVLEFLRRTY SEVEL
Frankia alni GGESDEIDLDAELALLIWGGPER

Frankia sp.CcI3 GGESD@IDLDAELALLIWGGPER

Frankia sp.EANlpec GGESDVIDLDAELALLIWGGPER

Frankia sp.EUNLE GGESDVIDLDAELALLIWGGPER

Frankia sp.CN3 GEESDVIDLDAELALLIWGGP

Frankia symbiont VMDLDAELALLIWGGP

Figure S6. Alighment of SsgB orthologues from different Frankia species. Species from
which SsgB orthologues originate are indicated on the left. For shading, at least 50% of the
aligned proteins should share the same or similar aa residues. ldentical residues shaded
black, similar residues shaded grey. For input sequences and their accession numbers see

Supplemental Data file 1.



Supplemental Data file 1. 16S rRNA sequences from actinomycetes used as input for
Figure 1.

>gb|CP000481.1]:1397655-1399163 Acidothermus cellulolyticus 11B,
complete genome
GTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGGAAAGGCCCTTC
GGGGTACTCGAGCGGCGAACGGGTGAGTAACACGTGGGCAACCTACCCCCAGCACCGGGATAACCCCGGG
AAACCGGGGCTAATACCGGATATGCACCTCGGGTGGCATCACCTGAGGTGGAAAGCTTTTGCGGCTGGGEG
ATGGGCCCGCGGCCTATCAGCTTGTTGGTGGGGTAACGGCCTACCAAGGCGACGACGGGTAGCCGGCCTG
AGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATAT
TGCGCAATGGGCGAAAGCCTGACGCAGCGACGCCGCGTGGGGGAAGAAGGCCTTCGGGTTGTAAACCCCT
TTCAGCAGGAACGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCACCGGCTAACTACGTGCCAGCAGCCG
CGGTAATACGTAGGGTGCAAGCGTTGTCCGGATTTACTGGGCGTAAAGAGCTCGTAGGCGGTCTGTCGCG
TCGGATGTGAAAACCCAGGGCTCAACCCTGGGCCTGCATTCGATACGGGCAGACTAGAGTGCGGCAGGGG
AGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTC
TCTGGGCCGCAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCA
CGCTGTAAACGTTGGGCGCTAGGTGTGGGGGACTTTCCACGTCCTCCGTGCCGCAGCTAACGCATTAAGC
GCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGEG
AGCATGTGGCTTAATTCGATGCAACGCGAAGAACCTTACCTGGGCTTGACATGCAGGGAAATCCGGCAGA
GATGCCGGGTCCGCAAGGGCCCTGCACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGG
GTTAAGTCCCGCAACGAGCGCAACCCTCGTCCCATGTTGCCAGCGGGTAATGCCGGGGACTCATGGGAGA
CTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTACGTCCAGGGCTGCA
CACATGCTACAATGGCCGGTACAAAGGGCTGCGAAACCGTGAGGTGGAGCGAATCCCAAAAAGCCGGTCT
CAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCGGATCAGCAATGC
CGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACACCCGAAGC
CGGTGGCCCAACCCGCAAGGGAGGGAGCCGTCGAAGGTGGGACCGGCGATTGGGACGAAGTCGTAACAAG
GTAGCCGTACCGGAAGGTGTGGCTGGATCACCTCCTTTC

>0 ]381368402:4544018-4545534 Actinoplanes missouriensis 431 DNA,
complete genome
TGTTGGAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGGAA
AGGCCCTTCGGGGTACTCGAGCGGCGAACGGGTGAGTAACACGTGAGTAACCTGCCCCGAACTTTGGGAT
AACCCTCGGAAACGGGGGCTAATACCGAATACGACACGCCTTCGCATGGGGTGCGTGTGGAAAGTTTTTC
GGTTCGGGATGGACTCGCGGCCTATCAGCTTGTTGGTGGGGTAATGGCCTACCAAGGCGACGACGGGTAG
CCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTG
GGGAATATTGCACAATGGGCGGAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGT
AAACCTCTTTCAGCAGGGACGAAGCGCAAGTGACGGTACCTGCAGAAGAAGCGCCGGCCAACTACGTGCC
AGCAGCCGCGGTAAGACGTAGGGCGCGAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCTCGTAGGCGGC
TTGTCGCGTCGAATGTGAAATCTCGGGGCTCAACTCCGAGCTTGCATTCGATACGGGCAGGCTAGAGTTC
GGTAGGGGAGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAA
GGCGGGTCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTG
GTAGTCCACGCTGTAAACGTTGGGCGCTAGGTGTGGGGACCCTCTCCGGGTTTCTGCGCCGCAGCTAACG
CATTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACA
AGCGGCGGAGCATGCGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGGTTTGACATCGCCGGAAAA
CTCGCAGAGATGTGGGGTCCTTCGGGGCCGGTGACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGA
GATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTCGTCCCATGTTGCCAGCATTCAGTTGGGGACTCAT
GGGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAGG
GCTTCACGCATGCTACAATGGCCGGTACAAAGGGCTGCGATACCGTGAGGTGGAGCGAATCCCAAAAAGC
CGGTCTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCAGATCAG
CAACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGCAACACC
CGAAGCCGGTGGCCTAACCCCTTGTGGGAGGGAGCCGTCGAAGGTGGGGCTGGCGATTGGGACGAAGTCG
TAACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCTCCTTTCT

>gb|CP003170.1] :569506-571009 Actinoplanes sp. SE50/110, complete
genome
AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGGAAAGGCCC
TTCGGGGTACTCGAGCGGCGAACGGGTGAGTAACACGTGAGTAACCTGCCCCAGACTTTGGGATAACCCT
CGGAAACGGGGGCTAATACCGAATATGACCTAGCTTCGCATGGAGCGTGGTGGAAAGTTTTTCGGTTTGG

10



GATGGACTCGCGGCCTATCAGCTTGTTGGTGGGGTAATGGCCTACCAAGGCGACGACGGGTAGCCGGCCT
GAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATA
TTGCACAATGGGCGGAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTC
TTTCAGCAGGGACGAAGCGCAAGTGACGGTACCTGCAGAAGAAGCGCCGGCCAACTACGTGCCAGCAGCC
GCGGTAAGACGTAGGGCGCGAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCGC
GTCGAATGTGAAATCCCGAGGCTCAACTTCGGGCTTGCATTCGATACGGGCAGGCTAGAGTTCGGTAGGG
GAGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGT
CTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCC
ACGCTGTAAACGTTGGGCGCTAGGTGTGGGGGGCCTCTCCGGTTTCCTGCGCCGCAGCTAACGCATTAAG
CGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCG
GAGCATGCGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGGTTTGACATCGCCGGAAATCTCGCAG
AGATGCGGGGTCCTTCGGGGCCGGTGACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTG
GGTTAAGTCCCGCAACGAGCGCAACCCTCGTTCGATGTTGCCAGCGCGTAATGGCGGGGACTCATCGGAG
ACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAGGGCTTC
ACGCATGCTACAATGGCCGGTACAAAGGGCTGCGATACCGTAAGGTGGAGCGAATCCCAAAAAGCCGGTC
TCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCAACG
CTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGCAACACCCGAAG
CCGGTGGCCTAACCCGTAAGGGAGGGAGCCGTCGAAGGTGGGGCTGGCGATTGGGACGAAGTCGTAACAA
GGTAGCCGTACCGGAAGGTGCGGCTGGATCACCT

>gi|860736|emb|X84447.1] Actinosynnema mirum 16S rRNA gene, strain DSM
43827T
TGGCGGCGTGCTTAACACATGCAAGTCGAGCGGTAAGGCCCTTCGGGGTACACGAGCGGCGAACGGGTGA
GTAACACGTGGGTAACCTGCCCTGTACTCTGGGATAAGCCTGGGAAACTAGGTCTAATACCGGATACGAG
CCTTCCCNCATGGGGTTGGTTGGAAAGTTCCGGCGGTACAGGATGGACCCGCGGCCTATCAGCTTGTTGG
TGGGGTAATGGCCTACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGTGACCGGCCACACTGGGACTGA
GACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGC
GACGCCGCGTGAGGGACGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGACGAAGCGCAAGTGACGG
TAGGTGCAGAAGAAGCACCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCGAGCGTTGTC
CGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGTTTGTCGCGTCGGCCGTGAAAACTTGGGGCTTAACCC
CGAGCCTGCGGTCGATACGGGCAGACTTGAGTTCGGCAGGGGAGACTGGAATTCCTGGTGTAGCGGTGAA
ATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGATACTGACGCTGAGGAGCG
AAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGGTGGGTGCTAGGTGTGG
GGGACTTCCACGTCCTCCGTGCCGCAGCTAACGCATTAAGCACCCCGCCTGGGGAGTACGGCCGCAAGGC
TAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGATTAATTCGATGCAACGCGA
AGAACCTTACCTGGGCTTGACATGCACTGGAAACCAGTAGAGATATTGGCCCCCTTGTGGCCGGTGTACA
GGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTC
GTTCCATGTTGCCAGCGCGTTATGGCGGGGACTCATGGGAGACTGCCGGGGTCAACTCGGAGGAAGGTGG
GGATGACGTCAAGTCATCATGCCCCTTATGTCCAGGGCTTCACACATGCTACAATGGCCGGTACAAAGGG
CTGCTAAGCCGTGAGGTGGAGCGAATCCCATAAAGCCGGTCTCAGTTCGGATCGGGGTCTGCAACTCGAC
CCCGTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCAACGCTGCGGTGAATACGTTCCCGGGCCTTGTA
CACACCGCCCGTCACGTCACGAAAGTCGGTAACACCCGAAGCCCGTGGCCCAACCCGCAAGGGGGGGAGC
GGTCGAAGGTGGGACTGGCGATTGGGACGAAGTCGTAACAAGGTAGCCGTACCGGAAGGT
>0gi]399533820:1303703-1305161 Amycolatopsis mediterranei S699
chromosome, complete genome
CTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGATGAAGCCTTCGGGTGGATT
AGTGGCGAACGGGTGAGTAACACGTGGGTAATCTGCCCTGCACTCTGGGATAAGCCTTGGAAACGGGGTC
TAATACCGGATATCACAATCTCTCGCATGGGGGGTTGTTGAAAGTTCTGGCGGTGCAGGATGAACCCGCG
GCCTATCAGCTTGTTGGTGGGGTAGTGGCCTACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGTGACC
GGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGG
CGCAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCGCCAGGGA
CGAAGCGCAAGTGACGGTACCTGGATAAGAAGCACCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGT
AGGGTGCGAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCTCGTAGGCGGTTTGTCGCGTCGGCCGTGAA
ATCTCCACGCTTAACGTGGAGCGTGCGGTCGATACGGGCAGACTTGAGTTCGGTAGGGGAGACTGGAATT
CCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGAT
ACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAACG
TTGGGCGCTAGGTGTGGGCGACATCCACGTTGTCCGTGCCGTAGCTAACGCATTAAGCGCCCCGCCTGGG
GAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGATT
AATTCGATGCAACGCGAAGAACCTTACCTGGGCTTGACATGCGCCAGACATCCTCAGAGATGGGGCTTCC

11



CTTGTGGTTGGTGTACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCG
CAACGAGCGCAACCCTTATCCTACGTTGCCAGCGCGTGATGGCGGGGACTCGTGGGAGACTGCCGGGGTC
AACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAGGGCTTCACACATGCTACA
ATGGCTGGTACAGAGGGCTGCGATACCGCGAGGTGGAGCGAATCCCTTAAAGCCGGTCTCAGTTCGGATC
GCAGTCTGCAACTCGACTGCGTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCAACGCTGCGGTGAATA
CGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCATGAAAGTCGGTAACACCCGAAGCCCATGGCCCAA
CCCCGTAAGGGGAGGGAGTGGTCGAAGGTGGGACTGGCGATTGGGACGAAGTCGTAACA

>gb | CP002000.1]:2307316-2308774 Amycolatopsis mediterranei U32,
complete genome
CTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGATGAAGCCTTCGGGTGGATT
AGTGGCGAACGGGTGAGTAACACGTGGGTAATCTGCCCTGCACTCTGGGATAAGCCTTGGAAACGGGGTC
TAATACCGGATATCACAATCTCTCGCATGGGGGGTTGTTGAAAGTTCTGGCGGTGCAGGATGAACCCGCG
GCCTATCAGCTTGTTGGTGGGGTAGTGGCCTACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGTGACC
GGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGG
CGCAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCGCCAGGGA
CGAAGCGCAAGTGACGGTACCTGGATAAGAAGCACCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGT
AGGGTGCGAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCTCGTAGGCGGTTTGTCGCGTCGGCCGTGAA
ATCTCCACGCTTAACGTGGAGCGTGCGGTCGATACGGGCAGACTTGAGTTCGGTAGGGGAGACTGGAATT
CCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGAT
ACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAACG
TTGGGCGCTAGGTGTGGGCGACATCCACGTTGTCCGTGCCGTAGCTAACGCATTAAGCGCCCCGCCTGGG
GAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGATT
AATTCGATGCAACGCGAAGAACCTTACCTGGGCTTGACATGCGCCAGACATCCTCAGAGATGGGGCTTCC
CTTGTGGTTGGTGTACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCG
CAACGAGCGCAACCCTTATCCTACGTTGCCAGCGCGTGATGGCGGGGACTCGTGGGAGACTGCCGGGGTC
AACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAGGGCTTCACACATGCTACA
ATGGCTGGTACAGAGGGCTGCGATACCGCGAGGTGGAGCGAATCCCTTAAAGCCGGTCTCAGTTCGGATC
GCAGTCTGCAACTCGACTGCGTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCAACGCTGCGGTGAATA
CGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCATGAAAGTCGGTAACACCCGAAGCCCATGGCCCAA
CCTCGTAAGGGGAGGGAGTGGTCGAAGGTGGGACTGGCGATTGGGACGAAGTCGTAACA
>gi]|378781357:163561-165067 Blastococcus saxobsidens DD2 complete
genome
AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGGTGAACTCC
GCTTGCGGGGGGATCAGTGGCGAACGGGTGAGTAACACGTGGGCAACCTGCCCCTGGCTCTGGGATAACT
CCAAGAAATTGGGGCTAATACCGGATATGACCGCTGACCGCATGGTCTGGTGGTGGAAAGATTTATCGGC
TGGGGATGGGCCCGCGGCCTATCAGCTTGTTGGTGGGGTAGTGGCCTACCAAGGCGACGACGGGTAGCCG
GCCTGAGAGGGTGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGG
AATATTGCGCAATGGGCGGAAGCCTGACGCAGCGACGCCGCGTGGGGGATGACGGCCTTCGGGTTGTAAA
CCTCTTTCAGCAGGGACGAAGCGAGAGTGACGGTACCTGCAGAAGAAGCACCGGCCAACTACGTGCCAGC
AGCCGCGGTAATACGTAGGGTGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGTTCG
TCGCGTCGGCTGTGAAATCCCGAGGCTCAACCTCGGGTCTGCAGTCGATACGGGCGGACTTGAGTTCGGC
AGGGGAGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGC
GGGTCTCTGGGCCGAAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTA
GTCCACGCCGTAAACGTTGGGCGCTAGGTGTGGGGCTCATTCCACGAGTTCCGTGCCGCAGCTAACGCAT
TAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGC
GGCGGAGCATGTTGCTTAATTCGATGCAACGCGAAGAACCTTACCTAGGCTTGACATGCACGGAAATCCT
CCAGAGATGGTGGGTCCGTAAGGGCCGTGCACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGAT
GTTGGGTTAAGTCCCGCAACGAGCGCAACCCTCGTTCTATGTTGCCAGCACGTCATGGTGGGGACTCATA
GGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGTCTAGGG
CTGCAAACATGCTACAATGGCTGGTACAAAGGGCTGCGATACCGCGAGGTGGAGCGAATCCCAAAAAGCC
GGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTTGGAGTCGCTAGTAATCGCAGATCAGC
AACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACGCCC
GAAGCCGGTGGCCCAACCCTTGTGGAGGGAGCCGTCGAAGGCGGGATCGGCGATTGGGACGAAGTCGTAA
CAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCT

>gi]343201636]ref|NR_042362.1] Catenulispora acidiphila DSM 44928
strain : 1D139908 = DSM 44928 = NRRL B-24433 16S ribosomal RNA, partial
sequence
GACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGGTGAACCGCTTTCGGGCGGGGATCAGTGG
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CGAACGGGTGAGTAACACGTGGGTAACCTGCCCTCCACTCTGGGATAACTCCGGGAAACCGGGGCTAATA
CCGGATACGACTCGAGGCGGCATCGCCTCGGGTGCGAAAGTTTTTCGGTGGAGGATGGACCCGCGGCCTAT
CAGCTTGTTGGTGGGGTAACGGCCTACCAAGGCGATGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCAC
ACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAG
CCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGACGAAGC
GCAAGTGACTGTACCTGCAGAAGAAGCACCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTG
CGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTTGTAGGTGGCTCGTTGCGTCGGGAGTGAAAACCCG
CGGCTTAACCGCGGGCCTGCTTCCGATACGGGCGAGCTAGAGTTCGGCAGGGGAGACTGGAATTCCTGGT
GTAGCGGTGGAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGATACTGAC
ACTGAGAAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGA
ACTAGGTGTGGGGTCCATTCCACGGGCTCTGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTGGGGAGTA
CGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGCTTAATTC
GATGCAACGCGAAGAACCTTACCTGGGCTTGACATGTTCGGTCTACCTGCAGAGATGTGGGGTGCTTTTG
CGCCGTTCACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGA
GCGCAACCCTCGTTCCATGTTGCCAGCGCGTTATGGCGGGGACTCATGGGAGACTGCCGGGGTCAACTCG
GAGGAAGGTGGGGACGACGTCAAATCATCATGCCCCTTATGTCCAGGGCTGCACACATGCTACAATGGCC
GGTACAGAGGGCTGCGATACCGCAAGGTGGAGCGAATCCCAAAAAGCCGGTCTCAGTTCGGATCGGGGTC
TGCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCAACGCTGCGGTGAATACGTTCC
CGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACACCCGAAGCCGGTGGCCTAACCCCTT
GTGGGAGGGAGCCGTCGAAGGTGGGACCGGCGATTGGGACG

>gb | CP002666.1]:1832187-1833696 Cellulomonas fimi ATCC 484, complete
genome
AGAGTTTGATTCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGGTGATGACA
GGGCTTGCTCTGTCTGATCAGTGGCGAACGGGTGAGTAACACGTGAGCAACCTGCCCCTGACTCTGGGAT
AACGACCGGAAACGGTCGCTAATACCGGATATGAGACGTACAGGCATCTGTTGCGTCTGGAAAGTTTTTC
GGTCAGGGATGGGCTCGCGGCCTATCAGCTTGTTGGTGGGGTAACGGCCTACCAAGGCGACGACGGGTAG
CCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTG
GGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGT
AAACCTCTTTCAGCAGGGAAGAAGCGCAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCC
AGCAGCCGCGGTAATACGTAGGGCGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGT
TTGTCGCGTCTGCTGTGAAAACCTCAGGCTCAACCTGGGGCTTGCAGTGGGTACGGGCAGACTAGAGTGC
GGTAGGGGTGACTGGAATTCCTGGTGTAGCGGTGGAATGCGCAGATATCAGGAGGAACACCGATGGCGAA
GGCAGGTCACTGGGCCGCAACTGACGCTGAGGAGCGAAAGCATGGGGAGCGAACAGGATTAGATACCCTG
GTAGTCCATGCCGTAAACGTTGGGCACTAGGTGTGGGGCTCATTCCACGAGCTCTGTGCCGCAGCAAACG
CATTAAGTGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGAAATTGACGGGGGCCCGCACA
AGCGGCGGAGCATGCGGATTAATTCGATGCAACGCGAAGAACCTTACCAAGGCTTGACATACACCGGAAA
AGTGCAGAGATGTGCTCCCCGTAAGGTCGGTGTACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGA
GATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTCGTCCCATGTTGCCAGCGGGTTATGCCGGGGACTC
ATGGGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGTCTT
GGGCTTCACGCATGCTACAATGGCCGGTACAAAGGGCTGCGATACCGCGAGGTGGAGCGAATCCCAAAAA
GCCGGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAGTCGCTAGTAATCGCAGATC
AGCAACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCAAGTCACGAAAGTCGGTAACA
CCCGAAGCCGGTGGCCCAACCCTTGTGGGGGGAGCCGTCCGAAGGTGGGACTGGCGATTGGGACTAAGTCG
TAACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCT
>gb|CP001964.1]:1209818-1211325 Cellulomonas flavigena DSM 20109,
complete genome
AGAGTTTGATTCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGGTGAAGGTC
AGCTTGCTGACCGGATCAGTGGCGAACGGGTGAGTAACACGTGAGCAACCTACCCTTCACTCTGGGATAA
GCCTTGGAAACGAGGTCTAATACCGGATACGAGACGCACGGGCATCTGTAGCGTCTGGAAAGATTTATCG
GTGGGGGATGGGCTCGCGGCCTATCAGCTTGTTGCGTGGGGTAATGGCCTACCAAGGCGACGACGGGTAGC
CGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGG
GGAATATTGCACAATGGGCGCAAGCCTGATGCAGCGACGCCGCGTGCGGGATGACGGCCTTCGGGTTGTA
AACCGCTTTCAGCAGGGAAGAAGCGAGAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCA
GCAGCCGCGGTAATACGTAGGGCGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGTT
TGTCGCGTCTGCTGTGAAAACCTCAGGCTCAACCTGGGGCTTGCAGTGGGTACGGGCAGACTAGAGTGCG
GTAGGGGTGACTGGAATTCCTGGTGTAGCGGTGGAATGCGCAGATATCAGGAGGAACACCGATGGCGAAG
GCAGGTCACTGGGCCGCAACTGACGCTGAGGAGCGAAAGCATGGGGAGCGAACAGGATTAGATACCCTGG
TAGTCCATGCCGTAAACGTTGGGCACTAGGTGTGGGGTCCATTCCACGGATTCCGTGCCGCAGCAAACGC
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ATTAAGTGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGAAATTGACGGGGGCCCGCACAA
GCGGCGGAGCATGCGGATTAATTCGATGCAACGCGAAGAACCTTACCAAGGCTTGACATACACCGGAAAC
GTGCAGAGATGTGCGCCCCGCAAGGTCGGTGTACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAG
ATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTCGTCCCATGTTGCCAGCGGGTTATGCCGGGGACTCA
TGGGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGTCTTG
GGCTTCACGCATGCTACAATGGCCGGTACAAAGGGCTGCGATACCGCGAGGTGGAGCGAATCCCAAAAAG
CCGGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAGTCGCTAGTAATCGCAGATCA
GCAACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCAAGTCATGAAAGTCGGTAACAC
CCGAAGCCGATGGCCCAACCGCAAGGGGGGAGTCGTCGAAGGTGGGACTGGCGATTAGGACTAAGTCGTA
ACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCT

>gb | CP002665.1]:2110404-2111909 Cellulomonas gilvus ATCC 13127,
complete genome
AGAGTTTGATTCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGGTGAAGACC
AGCTTGCTGGTTGGATCAGTGGCGAACGGGTGAGTAACACGTGAGCAACCTGCCCCTGACTCTGGGATAA
GCCTTGGAAACGAGGTCTAATACCGGATATGACACTGTCACGCATGTGGTGGTGTGGAAAGAATTTCGGT
TGGGGATGGGCTCGCGGCCTATCAGCTTGTTGGTGGGGTGATGGCCTACCAAGGCGACGACGGGTAGCCG
GCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGEG
AATATTGCACAATGGGCGCAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAA
CCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGC
AGCCGCGGTGATACGTAGGGCGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGTCAG
TCGCGTCTGCTGTGAAAACTCGAGGCTCAACCTCGGGCTTGCAGTGGGTACGGGCTGACTAGAGTGCGGT
AGGGGTGACCGGAATTCCTGGTGTAGCGGTGGAATGCGCAGATATCAGGAGGAACACCGATGGCGAAGGC
AGGTCACTGGGCCGCAACTGACGCTGAGGAGCGAAAGCATGGGGAGCGAACAGGATTAGATACCCTGGTA
GTCCATGCCGTAAACGTTGGGCACTAGGTGTGGGGTCCATTCCACGGATTCCGTGCCGCAGCTAACGCAT
TAAGTGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGAAATTGACGGGGGCCCGCACAAGC
GGCGGAGCATGCGGATTAATTCGATGCAACGCGAAGAACCTTACCAAGGCTTGACATACACCGGAAAAGT
GCAGAGATGTGCTCCCCGTAAGGTCGGTGTACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGAT
GTTGGGTTAAGTCCCGCAACGAGCGCAACCCTCGTCCCATGTTGCCAGCGGGTTATGCCGGGGACTCATG
GGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGTCTTGGG
CTTCACGCATGCTACAATGGCCGGTACAAAGGGCTGCGATACCGTAAGGTGGAGCGAATCCCAAAAAGCC
GGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAGTCGCTAGTAATCGCAGATCAGC
AACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCAAGTCACGAAAGTCGGTAACACCC
GAAGCCGGTGGCCCAACCTTTTGGGGGGAGCCGTCGAAGGTGGGACTGGCGATTGGGACTAAGTCGTAAC
AAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCT

>gi]111147037:5633232-5634741 Frankia alni str. ACN14A chromosome,
complete sequence
TTGATGGAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGAG
GGGCTTCGGCTCCTAGCGGCGAACGGGTGAGTAACACGTGGGCAACCTGCCCCGAGCTCTGGAATAACCT
CGGGAAACCGGGGCTAATGCCGGATATGACGCTACCGGGCATCTGGTGGTGTGGAAAGATTTATCGGCTC
GGGATGGGCCCGCGGCCTATCAGCTTGTTGGTGGGGTGATGGCCTACCAAGGCGACGACGGGTAGCCGGC
CTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAA
TATTGCGCAATGGGCGAAAGCCTGACGCAGCGACGCCGCGTGGGGGATGACGGCCTTCGGGTTGTAAACC
TCTTTCAGCAGGGACGAAGCGCAAGTGACGGTACCTGCAGAAGAAGCACCGGCCAACTACGTGCCAGCAG
CCGCGGTAATACGTAGGGTGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCCTGTC
GCGTCGGCTGTGAAAACCCGGGGCTCAACCCCGGGCCTGCAGTCCGATACGGGCAGGCTAGAGTCCGGCAG
GGGAGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGG
GTCTCTGGGCCGGAACTGACGCTAAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGT
CCACGCCGTAAACGTTGGGCGCTAGGTGTGGGGGACCTTCCACGGCCTCCGTGCCGCAGCTAACGCATTA
AGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGG
CGGAGCATGTGGCTTAATTCGATGCAACGCGAAGAACCTTACCAGGGCTTGACATGCAGGGAAATCTCGT
AGAGATACGGGGTCCGTAAGGGTCCTGCACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGT
TGGGTTAAGTCCCGCAACGAGCGCAACCCTCGTCCTATGTTGCCAGCGAGTTATGTCGGGGACTCATAGG
AGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTACGTCCTGGGCT
GCACACATGCTACAATGGCCGGTACAAAGGGCTGCGATACCGTGAGGTGGAGCGAATCCCAAAAAGCCGG
TCTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCAA
TGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACACCCGA
AGCCGGTGGCCTAACCCTTGTGGGGGGAGCCGTCGAAGGTGGGACCGGCGATTGGGACGAAGTCGTAACA
AGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCTCCTTT
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>gb|CP000249.1] :3751629-3753140 Frankia sp. Ccl3, complete genome
TTGATGGAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGGG
GAGCTTCGGCTCTCAGCGGCGAACGGGTGAGTAACACGTGGGCAACCTGCCCCGAGCTCTGGAATAACCT
CGGGAAACCGGGGCTAATGCCGGATATGACATTGCCGGGCATCTGGTGGTGTGGAAAGATTTATCGGCTC
GGGATGGGCCCGCGGCCTATCAGCTTGTTGGTGGGGTGATGGCCTACCAAGGCGACGACGGGTAGCCGGC
CTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAA
TATTGCGCAATGGGCGGAAGCCTGACGCAGCGACGCCGCGTGGGGGATGACGGCCTTCGGGTTGTAAACC
TCTTTCAGCAGGGACGAAGCGAGAGTGACGGTACCTGCAGAAGAAGCACCGGCCAACTACGTGCCAGCAG
CCGCGGTAATACGTAGGATGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCCTGTT
GCGTCGGCTGTGAAAACCCGGGGCTCAACTCCGGGCCTGCAGTCGATACGGGCAGGCTAGAGTCCGGCAG
GGGAGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGG
GTCTCTGGGCCGGAACTGACGCTAAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGT
CCACGCCGTAAACGTTGGGCGCTAGGTGTGGGGGACCTTCCACGGCCTCCGTGCCGCAGCTAACGCATTA
AGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGG
CGGAGCATGTGGCTTAATTCGATGCAACGCGAAGAACCTTACCAGGGCTTGACATGCAGGGAAATCTCGT
AGAGATACGGGGTCCGTAAGGGTCCTGCACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGT
TGGGTTAAGTCCCGCAACGAGCGCAACCCTCGTCCTATGTTGCCAGCGAGTCGTGTCGGGGACTCATAGG
AGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTACGTCCTGGGCT
GCACACATGCTACAATGGCCGGTACAAAGGGCTGCGATGCCGTGAGGTGGAGCGAATCCCAAAAAGCCGG
TCTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCAA
TGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACACCCGA
AGCCGGTGGCCTAACCCTTGTGGGGGGAGCCGTCGAAGGTGGGACCGGCGATTGGGACGAAGTCGTAACA
AGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCTCCTTTCT
>0i1]261824163]gb]GQ891665.1] Frankia sp. CN3 16S ribosomal RNA gene,
partial sequence; 16S-23S ribosomal RNA intergenic spacer, complete
sequence; and 23S ribosomal RNA gene, partial sequence
CTTGTCCTATGTTGCCAGCGCGTTATGGGCGGGGACTCATACAAGACTGCCGGGGTCAACTCGGAGGAAG
GTGGGGATGACGTCAAGTCATCATGCCCCTTACGTCCTGGGCTGCACACATGCTACAATGGCCGGTACAA
TGGGCTGCGATACCGCGAGGTGGAGCGAATCCCAAAAAGCCGGTCTCAGTTCGGATCGGGGTCTGCAACT
CGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCATTGCTGCGGTGAATACGTTCCCGGGCCT
TGTACACACCGCCCGTCACGTCATGAAAGTCGGTAACACCCGAAGCCGGTGGCCTAACCCTTGTGGAGGG
AGCCGTCGAAGGTGGGACCGGCGATTAGGACGAAGTCGTAACAAGGTAACCGTACCGGAAGGTGCGGCTG
GATCACCTCCTTTCTAAGGAGCTTCTCACGGAGTTGTCCGTGGGGCCGGTTCCCGGCTGTGCATGCCGGG
CTGGTTTGCTCAGTGGCGTGGAATGCTGACTTCAGAGGCTGTTTTTCGGCTGGTTCGGTGGCTAGTACTC
TCTGCTCTTCGGGGTGGGGGTGGAACGGGCTGGCTGGTCGGGGATGGTTTCGTGTGGCGCGCTGTTGGGT
CCTGAGGGAGCGGAAATCGTTTCTTCGGTGGCCATCGACCCCCGGGTCTCCCTTTTGGGGAGGGTCGGGG
GGTTGGCTGCGGTACGGACCAGTCCTTCTAGACATCGGCCCCTGTGGGGGTGTCGGTACCCCTAGGGGTT
GGGGTCGTCCGTTCTTTGAGAACTGCACAGTGGACGCGAGCATCTGTGTGGCCAAGTTAGTAAGGGCAC
>gb|CP000820.1]:1274937-1276437 Frankia sp. EANlpec, complete genome
AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGAGGAGCTTG
CTCCTAGCGGCGAACGGGTGAGTAACACGTGGGCAACCTGCCCCAAGCTCTGGAATAACTCCGGGAAACC
GGGGCTAATGCCGGATATGACATCATCGGGCATCTGGTGATGTGGAAAGATTTATCGGCTTGGGATGGGC
CCGCGGCCTATCAGCTTGTTGGTGGGGTGATGGCCTACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGG
CGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCGCA
ATGGGCGAAAGCCTGACGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGC
AGGGACGAAGCGAGAGTGACGGTACCTGCAGAAGAAGCACCGGCCAACTACGTGCCAGCAGCCGCGGTAA
TACGTAGGGTGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCCTGTCGCGTCGGCT
GTGAAAACCCGGGGCTCAACCCCGGGCCTGCAGTCGATACGGGCAGGCTAGAGTCCGGTAGGGGAGACTG
GAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGG
CCGGAACTGACGCTAAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGT
AAACGTTGGGCGCTAGGTGTGGGGGACCTTCCACGGCCTCCGTGCCGCAGCTAACGCATTAAGCGCCCCG
CCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATG
TGGCTTAATTCGATGCAACGCGAAGAACCTTACCAGGGCTTGACATGCAGAGAAATCCTGTAGAGATATG
GGGTCCTTAGGGGCTCTGCACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAG
TCCCGCAACGAGCGCAACCCTTGTCCTATGTTGCCAGCGAGTCATGTCGGGGACTCATAGGAGACTGCCG
GGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTACGTCCTGGGCTGCACACATG
CTACAATGGCCGGTACAATGGGCTGCGATACCGCGAGGTGGAGCGAATCCCAAAAAGCCGGTCTCAGTTC
GGATCGGGGTCTGCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCAATGCTGCGGT
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GAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACACCCGAAGCCGGTGG
CCCAACCCTTGTGGGGGGAGCCGTCGAAGGTGGGACCGGCGATTGGGACGAAGTCGTAACAAGGTAGCCG
TACCGGAAGGTGCGGCTGGATCACCTCCTTT

>0i]261824138]gb]GQ891640.1] Frankia sp. EUN1f 16S ribosomal RNA gene,
partial sequence; 16S-23S ribosomal RNA intergenic spacer, complete
sequence; and 23S ribosomal RNA gene, partial sequence
CTTGTCCTATGTTGCCAGCGCGTTATGGCGGGGACTCATAGGAGACTGCCGGGGTCAACTCGGAGGAAGG
TGGGGATGACGTCAAGTCATCATGCCCCTTACGTCCTGGGCTGCACACATGCTACAATGGCCGGTACAAA
GGGCTGCGATGCCGTGAGGTGGAGCGAATCCCAAAAAGCCGGTCTCAGTTCGGATCGGGGTCTGCAACTC
GACCCCGTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCAATGCTGCGGTGAATACGTTCCCGGGCCTT
GTACACACCGCCCGTCACGTCACGAAAGTCGGTAACACCCGAAGCCGGTGGCCCAACCCTTGTGGGGGGA
GCCGTCGAAGGTGGGACCGGCGATTGGGACGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCTGG
ATCACCTCCTTTCTAAGGAGCTTTCTGGCTGGTGGCTTCCTGTAGTGGGGGGTTACTGGTCCAGGGCGAA
GGCCGGTCGAGTGGCTGGTCTGGCGTGCTCATGGGTGTGGAACGCTGACTTGTTCTGCCGGGTTGGTCTG
GTGCTCTGGGTTCCTGTGTGTTCCTGGGGTTGGGCTTTCCTGAATGATCGGTACGCTGTTGGGTTTTGAG
GGAGTGTGATGCCCTCGTGTACGTCCCTGCCCTGTCAGCCTGTTGGCTGCCGGGGTGGGTGTGCGGGCTG
GTTCGTGCGGGATACCGCCATCCGTGTGGGGTGGTTGGTCTCGTGGGGCGTGACTGGTTTCCGTTCGTAG
TTTGAGAACTGCACAGTGGACGCGAGCATCTTTATCTTTGTGGCCAAGTTATTAAGGGCGC

>gb | CP002801.1]:2958590-2960087 Frankia symbiont of Datisca glomerata,
complete genome
AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGGGGGACTTC
GGTCTTCAGCGGCGAACGGGTGAGTAACACGTGGGCAACCTGCCCCGAGCTCTGGGATAACTTCGGGAAA
CCGGGGCTAATACCGGATATGACATTGCCGGGCATCTGGTGGTGTGGAAAGATTTATCGGCTCGGGATGG
GCCCGCGGCCTATCAGCTTGTTGGTGGGGTGATGGCCTACCAAGGCGACGACGGGTAGCCGGCCTGAGAG
GGCGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCG
CAATGGGCGGAAGCCTGACGCAGCGACGCCGCGTGGGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCA
GCAGGGACGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCACCGGCCAACTACGTGCCAGCAGCCGCGET
AATACGTAGGGTGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGTCGG
CTGTGAAATCCCGGGGCTCAACTCCGGGCGTGCAGTCGATACGGGCAGGCTAGAGTCCGGCAGGGGAGAC
TGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTG
GGCCGGTACTGACGCTAAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCC
GTAAACGTTGGGCGCTAGGTGTGGGGGACCTTCCACGGCCTCCGTGCCGCAGCTAACGCATTAAGCGCCC
CGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCA
TGTGGCTTAATTCGATGCAACGCGAAGAACCTTACCAAGGCTTGACATGCAGGGAAATCTCGTAGAGATA
CGGGGTCCGTAAGGGCTCTGCACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTA
AGTCCCGCAACGAGCGCAACCCTCGTTCTATGTTGCCAGCGAGTAATGTCGGGGACTCATAGGAGACTGC
CGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTACGTCTTGGGCTGCACACA
TGCTACAATGGCCGGTACAAAGGGCTGCGATGCCGTGAGGTGGAGCGAATCCCAAAAAGCCGGTCTCAGT
TCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCAATGCTGCG
GTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACACCCGAAGCCGGT
GGCCCAACCCTTGTGGGGGGAGCCGTCGAAGGTGGGACCGGCGATTGGGACGAAGTCGTAACAAGGTAGC
CGTACCGGAAGGTGCGGCTGGATCACCT

>g1 1228721038 refNR_027601.1] Geodermatophilus obscurus DSM 43160 16S
ribosomal RNA, partial sequence
TGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGGACGGTGAACCTGCTTCGG
GTGGGGGATCAGTGCCGAACGGGTGAGTAACACGTGGCCAACCTGCCCCCGGCTCTGGGATAACTCCAAG
AAATTGGGGCTAATACCGGATGTGACCGCTGCCCGCATGGTCTGGTGGTGGAAAGGGTTTCCGGCTGGGEG
ATGGACCCGCGGCCTATCAGCTTGTTGGTGGGGTAGTGGCCTACCAAGGCGACGACGGGTAGCCGGCCTG
AGAGGGTGACCGGCCAGACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATAT
TGCACAATGGGCGGAAGCCTGACGCAGCGACGCCGCGTGGGGGATGACGGCCTTCGGGTTGTAAACCTCT
TTCAGCAGGGACGAAGCCGTGAGGTGACGGTACCTGCAGAAGAAGCACCGGCCAACTACGTGCCAGCAGC
CGCGGTAATACGTAGGGTGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGTTGGTCG
CGTCGGCTGTGAAAACCCGGAGATCAACTCCGGGCCTGCAGTCGATACGGGCCGACTTGAGTGTTGTAGG
GGAGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGEG
TCTCTGGGCAACAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTC
CACGCCGCAAACGTTGGGCGCTAGGTGTGGGGGCCATTCCACGGTCTCCGTGCCGCAGATAACGCATTAA
GCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGC
GGAGCATGTTGCTTACTTCGATGCAACGCGAAGAACCTTACCTAGGCTTGACATGCACGGAAATCTCGCA
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GAGATGCGGGGTCCGCAAGGGCCGTGCACAGGTGGTGCATAGTTGTCGCCAGCTCGTGTCGTGAGATGTT
GGGTTAAGTCCCGCAACGAGCGCAACCCTCGTTCCATGTTGCCAGCACGTGATGGTGGGGACTCATGGGA
GACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGTCTAGGGCTG
CAAACATGCTACAATGGCCGGAACAAAGGGCTGCGATACCGCAAGGTGGAGCGAATCCCAAAAAGCCGGT
CTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTTGGAGTCGCTAGTAATCGCAGATCAGCAAC
GCTGCGGTGAATACGTTCCCGGGGCTTGTACACACCGCCCGTCACGTCACGAAGGTCGTTAACGCCCGAA
GCCGGTGGCCCAACCCCTTGTGGGAGGGAGCCGTCGAGGCGGGGATCGGTGATTGGGACGAAGTCGTAAC
AAGGTTGCCGTA

>gb|CP000750.2]:2411132-2412643 Kineococcus radiotolerans SRS30216,
complete genome
AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGGTGAACCCC
TTCGGGGGGGATCAGTGGCGAACGGGTGAGTAACACGTGAGCAACCTGCCCCTGGCTCTGGGACAACCAC
TGGAAACGGTGGCTAATACCGGATACGACTCATCACCGCATGGTGTGTGGGTGGAAAGTTTTTCGGCTGG
GGATGGGCTCGCGGCCTATCAGCTTGTTGGTGGGGTAATGGCCTACCAAGGCGACGACGGGTAGCCGGCC
TGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAAT
ATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCT
CTTTCAGCTCCGAAGAAGCGAAAGTGACGGTAGGAGCAGAAGAAGCACCGGCTAACTACGTGCCAGCAGC
CGCGGTAATACGTAGGGTGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGTGTGTCG
CGTCTGCTGTGAAAACTCAGGGCTCAACTCTGAGCTTGCAGTGGGTACGGGCACACTTGAGTGCTGTAGG
GGAGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGG
TCTCTGGGCAGTTACTGACGCTGAGGAGCGAAAGCATGGGGAGCGAACAGGATTAGATACCCTGGTAGTC
CATGCCGTAAACGTTGGGCGCTAGGTGTGGGGTCCATTCCACGGATTCCGTGCCGCAGCTAACGCATTAA
GCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGC
GGAGCATGCGGATTAATTCGATGCAACGCGAAGAACCTTACCAAGGCTTGACATGCGCGGTGGAATCCCA
GAGATGGGGTGTCATTTAGTTGGTCGCGTACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATG
TTGGGTTAAGTCCCGCAACGAGCGCAACCCTCGTTCCATGTTGCCAGCACGTTATGGTGGGGACTCATGG
GAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGTCTTGGGC
TTCACGCATGCTACAATGGCCAGTACAGAGGGCTGCGATACCGTGAGGTGGAGCGAATCCCAAAAAGCTG
GTCTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCA
ACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCATGAAAGTCGGTAACACCCG
AAGCCGGTGGCCCAACCCGTAAGGGGGGGAGCTGTCGAAGGTGGGACTGGCGATTGGGACGAAGTCGTAA
CAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCTCCTTT

>0i]311893446:4796513-4798037 Kitasatospora setae KM-6054 DNA, complete

genome
TCACGGAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGGTG
AAGCCCTTCGGGGTGGATCAGTGGCGAACGGGTGAGTAACACGTGGGGAATCTGCCCTGAACTCTGGGAC
AAGCCTTGGAAACGAGGTCTAATACCGGATACGACCGCTTCCCGCATGGGGGGTGGTGGAAAGCTCCGGC
GGTTCAGGATGATCCCGCGGCCTATCAGCTTGTTGGTGGGGTAACGGCCCACCAAGGCGACGACGGGTAG
CCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTG
GGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGT
AAACCTCTTTCAGCAGGGAAGAAGCGCAAGTGACGGTACCTGCAGAAGAAGCACCGGCTAACTACGTGCC
AGCAGCCGCGGTAATACGTAGGGTGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGC
CTGTCGCGTCGGATGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCATTCGATACGGGCAGGCTAGAGTGT
GGTAGGGGAGATCGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAA
GGCGGATCTCTGGGCCATTACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTG
GTAGTCCACGCCGTAAACGTTGGGAACTAGGTGTTGGCGACATTCCACGTCGTCGGTGCCGCAGCTAACG
CATTAAGTTCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACA
AGCAGCGGAGCATGTGGCTTAATTCGACGCAACGCGAAGAACCTTACCAAGGCTTGACATACACCGGAAA
CTGGTAGAGATATCAGCCCCCTTGTGGTCGGTGTACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTG
AGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTTCTGTGTTGCCAGCATGCCTTTCGGGGTGAT
GGGGACTCACAGGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGACGACGTCAAATCATCATGCCCCT
TATGTCTTGGGCTGCACACGTGCTACAATGGCCGGTACAAAGGGCTGCGATGCCGCGAGGCGGAGCGAAT
CCCAAAAAGCCGGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTTGGAGTTGCTAGTAAT
CGCAGATCAGCATGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTC
GGTAACACCCGAAGCCGGTGGCCTAACCCGTGAGGGGAGGAGCCGTCGAAGGTGGGACCAGCGATTGGGA
CGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCTCCTTTCT

>gi | 75709237 |gb]DQ181633.1] Kutzneria sp. 744 16S ribosomal RNA gene,
partial sequence
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GCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGGTAAGGCCCTTCGGGGTACACGAGCGGCGAACGGGT
GAGTAACACGTGGGCAACCTGCCCTGCACTCTGGGATAAGCCCGGGAAACTGGGTCTAATACCGGATATG
ACCTTCTGCCGGCATGGTGGAGGGTGGAAAGTTCCGGCGGTGCAGGATGGGCCCGCGGCCTATCAGCTTG
TTGGTGGGGTAGTGGCCTACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGA
CTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCGCAATGGGCGAAAGCCTGACG
CAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGACGAAGCGCAAGTG
ACGGTACCTGCAGAAGAAGCACCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCGAGCGT
TGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGTTTGTCGCGTCGACTGTGAAAACCTACAGCTTA
ACTGTGGGCTTGCAGTCGATACGGGCAGACTTGAGTTCGGTAGGGGAGACTGGAATTCCTGGTGTAGCGG
TGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGATACTGACGCTGAGG
AGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGGTGGGAACTAGGT
GTGGGGGGCTTCCACGTCCTCCGTGCCGTAGCTAACGCATTAAGTTCCCCGCCTGGGGAGTACGGCCGCA
AGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAACATGTGGATTAATTCGATGCAAC
GCGAAGAACCTTACCTGGGCTTGACATGCACTGGAAACCAGTAGAGATATTGGCCCCCTTGTGGCCGGTG
TACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAAC
CCTCGTTCCATGTTGCCAGCGCGTAATGGCGGGGACTCATGGGAGACTGCCGGGGTCAACTCGGAGGAAG
GTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAGGGCTTCACACATGCTACAATGGCCGGTACAA
AGGGCTGCTAAGCCGCGAGGTGGAGCGAATCCCATAAAGCCGGTCTCAGTTCGGATCGGGGTCTGCAACT
CGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCAACGCTGCGGTGAATACGTTCCCGGGCCT
TGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACACCCGAAGCCCGTGGCCCAACCCGCAAGGGAGG
GAGCGGTCGAAGGTGGGACTGGCGA

>gb|CP002162.1] :2546563-2548065 Micromonospora aurantiaca ATCC 27029,
complete genome
AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGGAAAGGCCC
TTCGGGGTACTCGAGCGGCGAACGGGTGAGTAACACGTGAGCAACCTGCCCCAGGCTTTGGGATAACCCC
GGGAAACCGGGGCTAATACCGAATATGACCTCTGACCGCATGGTTGGTGGTGGAAAGTTTTTCGGCTTGG
GATGGGCTCGCGGCCTATCAGCTTGTTGGTGGGGTGATGGCCTACCAAGGCGACGACGGGTAGCCGGCCT
GAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATA
TTGCACAATGGGCGGAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTC
TTTCAGCAGGGACGAAGCGTAAGTGACGGTACCTGCAGAAGAAGCGCCGGCCAACTACGTGCCAGCAGCC
GCGGTAAGACGTAGGGCGCGAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCGC
GTCGACCGTGAAAACTTGGGGCTCAACCCCAAGCCTGCGGTCGATACGGGCAGGCTAGAGTTCGGTAGGG
GAGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGT
CTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCC
ACGCTGTAAACGTTGGGCGCTAGGTGTGGGGGGCCTCTCCGGTTCCCTGTGCCGCAGCTAACGCATTAAG
CGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGLG
GAGCATGCGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGGTTTGACATGGCCGCAAAACTGTCAG
AGATGGCAGGTCCTTCGGGGGCGGTCACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTG
GGTTAAGTCCCGCAACGAGCGCAACCCTCGTTCGATGTTGCCAGCGCGTTATGGCGGGGACTCATCGAAG
ACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAGGGCTTC
ACGCATGCTACAATGGCCGGTACAATGGGCTGCGATACCGTGAGGTGGAGCGAATCCCAAAAAGCCGGTC
TCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCAACG
CTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGCAACACCCGAAG
CCGGTGGCCCAACCCTTGTGGAGGGAGCCGTCGAAGGTGGGGCTGGCGATTGGGACGAAGTCGTAACAAG
GTAGCCGTACCGGAAGGTGCGGCTGGATCACCT

>gi]343201587 | ref|NR_042313.1] Micromonospora lupini strain : Lupac 14N

16S ribosomal RNA, partial sequence

TAGAGTTTGATGCATGGCTCAGGACGANCGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGGAAAGGC
CCTTCGGGGTACTCGAGCGGCGAACGGGTGAGTAACACGTGAGCAACCTGCCCCAAGCTTTGGGATAACC
CCGGGAAACCGGGGCTAATACCGAATATTACTTCTGGCCGCATGGCTGGGGGTGGAAAGTTTTTCGGCTT
GGGATGGGCTCGCGGCCTATCAGCTTGTTGGTGGGGTGATGGCCTACCAAGGCGACGACGGGTAGCCGGC
CTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAA
TATTGCACAATGGGCGGAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACC
TCTTCAGCAGGGACGAAGCGAGAGTGACGGTACCTGCAGAAGAAGCACCGGCCAACTACGTGCCAGCAGC
CGCGGTAAGACGTAGGGTGCGAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCG
CGTCGACCGTGAAAACTTGGGGCTCAACCCCAAGCCTGCGGTCGATACGGGCAGGCTAGAGTTCGGTAGG
GGAGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGG
TCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTC
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CACGCTGTAAACGTTGGGCGCTAGGTGTGGGGGGCCTCTCCGGTTCCCTGTGCCGCAGCTAACGCATTAA
GCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGL
GGAGCATGCGGATTAATTCGATGCAGACGCGAAGAACCTTACCTGGGTTTGACATGGCCGCAAAACCTCC
AGAGATGGGGGGTTCCTTCGGGGGCGGTCACAGGGGGTGCATGGCAGTCGTCAGCTTGTGTCGTGAGATG
TTGGGTTAAGTCCCGCAAACGAGCGCAAACCCTCGTTCGATGTTGCCAGCGCGTTATGGCGGGGACTCAT
CGAAGACTGCCGGGGTCAAACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAG
GGCTTCACGCATGCTACAATGGCCGGTACAATGGGCTGCGATACCGTGAGGTGGAGCGAATCCCAAAAAG
CCGGTCTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCAGATCA
GCAACGTCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGCAACA
GCCCGAAGCCGGTGGCCCAACCCTTGTGGAAAGAGCCGTCGAAGGTGGGGCTGGCGA

>gi 444303992 ref|NR_074416.1] Micromonospora sp. L5 strain L5 16S
ribosomal RNA, complete sequence
AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGGAAAGGCCC
TTCGGGGTACTCGAGCGGCGAACGGGTGAGTAACACGTGAGCAACCTGCCCCAGGCTTTGGGATAACCCC
GGGAAACCGGGGCTAATACCGAATATGACCTCTGACCGCATGGTTGGTGGTGGAAAGTTTTTCGGCTTGG
GATGGGCTCGCGGCCTATCAGCTTGTTGGTGGGGTGATGGCCTACCAAGGCGACGACGGGTAGCCGGCCT
GAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATA
TTGCACAATGGGCGGAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTC
TTTCAGCAGGGACGAAGCGTAAGTGACGGTACCTGCAGAAGAAGCGCCGGCCAACTACGTGCCAGCAGCC
GCGGTAAGACGTAGGGCGCGAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCGC
GTCGACCGTGAAAACTTGGGGCTCAACCCCAAGCCTGCGGTCGATACGGGCAGGCTAGAGTTCGGTAGGG
GAGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGET
CTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCC
ACGCTGTAAACGTTGGGCGCTAGGTGTGGGGGGCCTCTCCGGTTCCCTGTGCCGCAGCTAACGCATTAAG
CGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGLG
GAGCATGCGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGGTTTGACATGGCCGCAAAACTGTCAG
AGATGGCAGGTCCTTCGGGGGCGGTCACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTG
GGTTAAGTCCCGCAACGAGCGCAACCCTCGTTCGATGTTGCCAGCGCGTTATGGCGGGGACTCATCGAAG
ACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAGGGCTTC
ACGCATGCTACAATGGCCGGTACAATGGGCTGCGATACCGTGAGGTGGAGCGAATCCCAAAAAGCCGGTC
TCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCAACG
CTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGCAACACCCGAAG
CCGGTGGCCCAACCCTTGTGGAGGGAGCCGTCGAAGGTGGGGCTGGCGATTGGGACGAAGTCGTAACAAG
GTAGCCGTACCGGAAGGTGCGGCTGGATCACCT

>g1i]444304055]ref|NR_074479.1] Modestobacter marinus strain BC501 16S
ribosomal RNA, complete sequence
AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGAGGCCCTCC
TTCGGGGGGTGCCCTAGCGGCGAACGGGTGAGTAACACGTGGGCAACCTGCCCTCAGCTCTGGGATAACT
CCAAGAAATTGGTGCTAATACCGGATGTGACCGCTGACCGCATGGTCTGGTGGTGGAAAGATTCATCGGC
TGAGGATGGGCCCGCGGCCTATCAGCTTGTTGGTGGGGTAATGGCCTACCAAGGCGACGACGGGTAGCCG
GCCTGAGAGGGTGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGEG
AATATTGCGCAATGGGCGAAAGCCTGACGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAA
CCTCTTTCAGTAGGGACGAAGCGCAAGTGACGGTACCTACAGAAGAAGCACCGGCCAACTACGTGCCAGC
AGCCGCGGTAATACGTAGGGTGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGTCTG
TCACGTCGGCTGTGAAAACCCGAGGCTCAACCTCGGGCCTGCAGTCGATACGGGCAAACTAGAGTACTGC
AGGGGAGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGC
GGGTCTCTGGGCAGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTA
GTCCACGCCGTAAACGTTGGGCGCTAGGTGTGGGGGCCATTCCACGGTCTCCGTGCCGCAGCTAACGCAT
TAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGC
GGCGGAGCATGTTGCTTAATTCGATGCAACGCGAAGAACCTTACCTAGGCTTGACATGCACGGAAATCTC
GTAGAGATACGGGGTGCCTTTGGCGTCGTGCACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGA
TGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTCGTTCTATGTTGCCAGCACGTGATGGTGGGGACTCAT
AGGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGTCTAGG
GCTGCAAACATGCTACAATGGCCGGTACAAAGGGCTGCGATACCGCGAGGTGGAGCGAATCCCAAAAAGC
CGGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTTGGAGTCGCTAGTAATCGCAGATCAG
CAACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACGCC
CGAAGCCGGTGGCCCAACCCTTGTGGAGGGAGCCGTCGAAGGCGGGATCGGCGATTGGGACGAAGTCGTA
ACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCT
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>gi]228721225]ref|NR_027604.1] Nakamurella multipartita DSM 44233 16S
ribosomal RNA, partial sequence
GACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGGAAAGGCCCTTCGGGGTACTCGAGTGGCG
AACGGGTGAGTAACACGTGGGTAACCTGCCCTCAGCTTCGGGATAACTCCGGGAAACCGGGGCTAATACC
GGATATTCATTGTCTGCCGCATGGTGGGTGGTGGAAAGTTTTTTCGGCTGGGGATGGGCCCGCGGCCTAT
CAGCTTGTTGGTGGGGTGATGGCCTACCAAGGCGTCGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCAC
ACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCGCAATGGGCGGAAG
CCTGACGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGACGAATG
TAGACGGTACCTGTAGAAGAAGCACCGGCCAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCGAG
CGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGTCTGTCGCGTCGAATGTGAAAACCCGGGGC
TCAACTCCGGGCTTGCATTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAGTCTGGAATTCCTGGTGTAG
CGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGACTCTGGGCCGATACTGACGCTG
AGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGCGCTA
GGTGTGGGGGTCCTTCCACGATCTCCGTGCCGCAGCTAACGCATTAAGCGCCCCGCCTGGGGAGTACGGC
CGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGCGGATTAATTCGATG
CAACGCGAAGAACCTTACCAAGGCTTGACATGCACGGGAAAGTTCCAGAGATGGTTCCCCCGCAAGGTCC
GTGCACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGC
AACCCTTGTCTTATGTTGCCAGCACGTGATGGTGGGGACTCATAAGAGACTGCCGGGGTCAACTCGGAGG
AAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGTCTTGGGCTTCACGCATGCTACAATGGCCGGTA
CAAAGGGCTGCGAAACCGTGAGGTGGAGCGAATCCCAAAAAGCCGGTCTCAGTTCGGATTGGGGTCTGCA
ACTCGACCCCATGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCAACGCTGCGGTGAATACGTTCCCGGG
CCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACACCCGAAGCCAGTGGCTCAACCCCTTGTGG
GGAGGGAGCTGTCGAAGGTGGGATCGGCGATTGGGACGAAGTCGTAACAAGGTAGCCGTACCGGAAGG
>Nocardioidaceae bacterium Broad 1
GACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGGAAAGGCCCTTCGGGGTACTCGAGCGGCG
AACGGGTGAGTAACACGTGAGTAATCTGCCCCAGGCTCTGGGATAGCTACCGGAAACGGTGATTAATACC
GGATACGACAACTTCCTGCATGGGATGGTTGTGGAAAGTTTTTCGGCCTGGGATGTGCTCGCGGCCTATC
AGCTTGTTGGTGAGGTAATGGCTCACCAAGGCTTCGACGGGTAGCCGGCCTGAGAGGGTGACCGGCCACA
CTGGGACTGAGACACGGACCAGACTCCTACGGAGCCAGCAGTGGGGATATTGGACAATGGGCGGAAGCTG
ATCCAGCAACGCCGCGGGGAGGGATGACGGCCTTTCGGGTTGTAAACTTCTTTCAGCACAGACGAAGCCG
CAAGTTGACGGTATGTGCAGAAAGAAGGACCGGGCCAACTACGTGCCAGCAGCCGCCGGTAATACGTAGG
GTCCGAGCGTTGTCCGGAATTTATTTGGGCGTAAAGGGCTCGTAGGCGGTCTTGTCNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNGGTGAATACGTTCCCGGTCTTGTACACACGCCCGTCACGTCA
CGAAAGTCGGCAACACCCGAAGCCAGTGGCCCAACCCTTGTGGGGGGAGCTGTCGAAGGTGGGGCTGGCG
ATTGGGACGAAGTCGTAACAAGGTAGCCGTACCGGAAGG

>gb | CP0O00509.1]:2113497-2115016 Nocardioides sp. JS614, complete genome

AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGGAAAGGCCC
TTTCGGGGGTACTCGAGCGGCGAACGGGTGAGTAACACGTGAGTAATCTGCCCTTCACTTTGGGATAACT
ACCGGAAACGGTGGCTAATACCGGATACGACACAGGTACGCATGTGCTCTGTGTGGAAAGTTTTTTCGGT
GGGGGATGTGCTCGCGGCCTATCAGCTTGTTGGTGGGGTAATGGCCTACCAAGGCTTCGACGGGTAGCCG
GCCTGAGAGGGTGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGG
AATATTGGACAATGGGCGGAAGCCTGATCCAGCAACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAA
CCTCTTTCAGTACCGACGAAGCACCGGTGATGGTGGTGACGGTAGGTACAGAAGAAGCACCGGCCAACTA
CGTGCCAGCAGCCGCGGTAATACGTAGGGTGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCGTA
GGCGGTTTGTCGCGTCGGGAGTGAAAACACTGGGCTTAACTCAGTGCTTGCTTTCGATACGGGCAGACTA
GAGGCATGCAGGGGAGAACGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGT
GGCGAAGGCGGTTCTCTGGGCATGTCCTGACGCTGAGGAGCGAAAGTGTGGGGAGCGCAACAGGATTAGAT
ACCCTGGTAGTCCACACCGTAAACGTTGGGCGCTAGGTGTGGGATCCATTCCACGGGTTCCGTGCCGCAG
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CTAACGCATTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCC
CGCACAAGCGGCGGAGCATGCGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGGTTTGACATACGC
CGGAAAGCGCCAGAGATGGTGCCCCTTTTAGTCGGTGTACAGGTGGTGCATGGCTGTCGTCAGCTCGTGT
CGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTCGTCCTATGTTGCCAGCACGTGATGGTGGG
GACTCATAGGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTAT
GTCCAGGGCTTCACGCATGCTACAATGGCCGGTACAAAGGGCTGCGATGCTGTAAGGCGGAGCGAATCCC
AAAAAGCCGGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAGTCGCTAGTAATCGC
AGATCAGCAACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGG
CAACACCCGAAGCCGGTGGCCTAACCCTTGTGGGGGGAGCCGTCCAAGGTGGGGCTGGCGATTGGGACGA
AGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCTCCTTT

>gi 444304183 ref|NR_074607.1] Nocardiopsis alba ATCC BAA-2165 strain
ATCC BAA-2165 16S ribosomal RNA, complete sequence
GAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGGTAAGGCCCT
TCGGGGTACACGAGCGGCGAACGGGTGAGTAACACGTGAGTAACCTGCCCCTGACTCTGGGATAAGCGGT
GGAAACGCCGTCTAATACCGGATACGACCTTCCGCCTCATGGTGGAGGGTGGAAAGTTTTTTCGGTCAGG
GATGGGCTCGCGGCCTATCAGCTTGTTGGTGGGGTAACGGCCTACCAAGGCGATTACGGGTAGCCGGCCT
GAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTGCGGGAGGCAGCAGTGGGGAATA
TTGCGCAATGGGCGAAAGCCTGACGCAGCGACGCCGCGTGGGGGATGACGGCCTTCGGGTTGTAAACCTC
TTTTACCACCAACGCAGGCTCCGGGTTTTCTCGGGGTTGACGGTAGGTGGGGAATAAGGACCGGCTAACT
ACGTGCCAGCAGCCGCGGTAATACGTAGGGTCCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGT
AGGCGGCGTGTCGCGTCTGCTGTGAAAGACCGGGGCTTAACTCCGGTTCTGCAGTGGATACGGGCATGCT
AGAGGTAGGTAGGGGAGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGG
TGGCGAAGGCGGGTCTCTGGGCCTTACCTGACGCTGAGGAGCGAAAGCATGGGGAGCGAACAGGATTAGA
TACCCTGGTAGTCCATGCCGTAAACGTTGGGCGCTAGGTGTGGGGACTTTCCACGGTTTCCGCGCCGTAG
CTAACGCATTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCC
CGCACAAGCGGCGGAGCATGTTGCTTAATTCGACGCAACGCGAAGAACCTTACCAAGGTTTGACATCACC
CGTGGACCTGTAGAGATACAGGGTCATTTAGTTGGTGGGTGACAGGTGGTGCATGGCTGTCGTCAGCTCG
TGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTTCCATGTTGCCAGCACGTAATGGT
GGGGACTCATGGGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGACGACGTCAAGTCATCATGCCCCT
TATGTCTTGGGCTGCAAACATGCTACAATGGCCGGTACAATGGGCGTGCGATACCGTAAGGTGGAGCGAA
TCCCTTAAAGCCGGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGGTGGAGTCGCTAGTAA
TCGCGGATCAGCAACGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCATGAAAG
TCGGCAACACCCGAAACTTGCGGCCTAACCCTTCGGGGAGGGAGTGAGTGAAGGTGGGGCTGGCGATTGG
GACGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACC

>gb | CP002040.1]:67127-68647 Nocardiopsis dassonvillel subsp.
dassonvillei DSM 43111 chromosome 1, complete sequence
AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGGTAAGGCCC
TTCGGGGTACACGAGCGGCGAACGGGTGAGTAACACGTGAGCAACCTGCCCCTGACTCTGGGATAAGCGG
TGGAAACGCCGTCTAATACCGGATACGACCCGCCACCTCATGGTGGAGGGTGGAAAGTTTTTCGGTCAGG
GATGGGCTCGCGGCCTATCAGCTTGTTGGTGGGGTAACGGCCTACCAAGGCGATTACGGGTAGCCGGCCT
GAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTGCGGGAGGCAGCAGTGGGGAATA
TTGCGCAATGGGCGAAAGCCTGACGCAGCGACGCCGCGTGGGGGATGACGGCCTTCGGGTTGTAAACCTC
TTTTACCACCAACGCAGGCTTCCAGTTCTCTGGAGGTTGACGGTAGGTGGGGAATAAGGACCGGCTAACT
ACGTGCCAGCAGCCGCGGTAATACGTAGGGTCCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGT
AGGCGGCGTGTCGCGTCTGCTGTGAAAGACCGGGGCTTAACTCCGGTTCTGCAGTGGATACGGGCATGCT
AGAGGTAGGTAGGGGAGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGG
TGGCGAAGGCGGGTCTCTGGGCCTTACCTGACGCTGAGGAGCGAAAGCATGGGGAGCGAACAGGATTAGA
TACCCTGGTAGTCCATGCCGTAAACGTTGGGCGCTAGGTGTGGGGACTTTCCACGGTTTCCGCGCCGTAG
CTAACGCATTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCC
CGCACAAGCGGCGGAGCATGTTGCTTAATTCGACGCAACGCGAAGAACCTTACCAAGGTTTGACATCACC
CGTGGACTCGCAGAGATGTGAGGTCATTTAGTTGGCGGGTGACAGGTGGTGCATGGCTGTCGTCAGCTCG
TGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTTCCATGTTGCCAGCACGTAATGGT
GGGGACTCATGGGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCT
TATGTCTTGGGCTGCAAACATGCTACAATGGCCGGTACAATGGGCGTGCGATACCGTAAGGTGGAGCGAA
TCCCTAAAAGCCGGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGGTGGAGTCGCTAGTAA
TCGCGGATCAGCAACGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCATGAAAG
TCGGCAACACCCGAAACTTGCGGCCTAACCCCTTGTGGGAGGGAGTGAGTGAAGGTGGGGCTGGCGATTG
GGACGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCT
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>gb | CP002593.1]:577609-579116 Pseudonocardia dioxanivorans CB1190,
complete genome
AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGGTAAGGCCT
TTCGGGGTACACGAGCGGCGAACGGGTGAGTAACACGTGGGTGACCTGCCCTCCACTCTGGGATAAGCCT
GGGAAACTGGGTCTAATACCGGATATGACCACGGATCGCATGGTGTGTGGTGGAAAGTTTTTTCGGTGGG
GGATGGGCCCGCGGCCTATCAGCTTGTTGGTGGGGTGATGGCCTACCAAGGCGACGACGGGTAGCCGGCC
TGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAAT
ATTGCGCAATGGGCGGAAGCCTGACGCAGCGACGCCGCGTGGGGGATGACGGCCTTCGGGTTGTAAACCT
CTTTCGCCAGGGACGAAGCGTGAGTGACGGTACCTGGATAAGAAGCACCGGCCAACTACGTGCCAGCAGC
CGCGGTAACACGTAGGGTGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGTCTGTCG
CGTCGGTCGTGAAAACCTGCAGCTTAACTGTGGGCTTGCGGTCGATACGGGCATGACTGGAGTTCGGCAG
GGGAGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGG
GTCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGT
CCACGCCGTAAACGTTGGGCGCTAGGTGTGGGGGCCATTCCACGGTCTCTGTGCCGCAGCTAACGCATTA
AGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGG
CGGAGCATGTGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGGTTTGACATGCACCAGACATCCCT
AGAGATAGGGCTTCCCTTGTGGTTGGTGTGCAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATG
TTGGGTTAAGTCCCGCAACGAGCGCAACCCTCGTTCCATGTTGCCAGCGGGTTATGCCGGGGACTCATGG
GAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAGGGC
TTCACACATGCTACAATGGCAAGTACAGAGGGCTGCGAGACCGTGAGGTGGAGCGAATCCCTTAAAGCTT
GTCTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTTGGAGTCGCTAGTAATCGCAGATCAGCA
ACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTTGGTAACACCCG
AAGCCGACGGCCTAACCCCTTGTGGGAGGGAGTTGTCGAAGGTGGGACTGGCGATTGGGACGAAGTCGTA
ACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCT

>gi 418460477 ref|NZ_AHBX01000067.1] Saccharomonospora azurea SZMC
14600 contig67, whole genome shotgun sequence
TTGGAGAGTTTGATCCTGGCTCAGGACGAACGCTG
GCGGCGTGCTTAACACATGCAAGTCGAACGCTGAAGCCCAGCTTGCTGGGTGGATGAGTG
GCGAACGGGTGAGTAACACGTGGGTAATCTGCCCTGTACTCTGGGATAAGCCTGGGAAAC
TGGGTCTAATACCGGATAGGACACACTGCCGCATGGTGGTGTGTGGAAAGCTCCGGCGGT
ACAGGTTGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTGATGGCCTACCAAGGCGACGA
CGGGTAGCCGGCCTGAGAGGGTGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCC
TACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCGACGCCG
CGTGGGGGATGACGGCCTTCGGGTTGTAAACCCCTTTCGCCAGGGACGAAGCGTAAGTGA
CGGTACCTGGAGAAGAAGCACCGGCCAACTACGTGCCAGCAGCCGCGGTAATACGTAGGG
TGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGTGTGTCACGTCTGC
CGTGAAAACCTGCGGCTTAACCGTGGGCGTGCGGTGGATACGGGCATCACTTGAGTTCGG
TAGGGGAGACTGGAATTCCTGGTGTAGCGGTGGAATGCGCAGATATCAGGAGGAACACCG
GTGGCGAAGGCGGGTCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGA
ACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGCGCTAGGTGTGGGGCGCT
GTTCACGTGTCCCGTGCCGTAGCTAACGCATTAAGCGCCCCGCCTGGGGAGTACGGCCGC
AAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGATTAA
TTCGATGCAACGCGAAGAACCTTACCTGGGCTTGACATGCACCGGATCGCCTCAGAGATG
GGGTTTCCCTTGTGGTCGGTGCACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAG
ATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCCCATGTTGCCAGCGGGTAATGC
CGGGGACTCGTGGGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTC
ATCATGCCCCTTATGTCCAGGGCTTCACACATGCTACAATGGCTGGTACAGAGGGTTGCG
ATACCGTGAGGTGGAGCGAATCCCTTAAAGCCAGTCTCAGTTCGGATCGCAGTCTGCAAC
TCGACTGCGTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCATTGCTGCGGTGAATACG
TTCCCGGGCCTTGTACACACCGCCCGTCACGTCATGAAAGTCGGTAACACCCGAAGCCCA
TGGCCCAACCCGCTTGCGGGGGGGAGTGGTCGAAGGTGGGACTGGCGATTGGGACGAAGT
CGTAACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCTCCTTTCTAAGGA

>gb|CP001683.1] :564225-565751 Saccharomonospora viridis DSM 43017,
complete genome
CATTGTTGGAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACG
CTGAAGCCGTCTTCGGGCGGTGGATGAGTGGCGAACGGGTGAGTAACACGTGGGTAATCTGCCCTGTACT
CTGGGATAAGCCTGGGAAACTGGGTCTAATACCGGATAGGACACGCTACCGCATGGTGGTGTGTGGAAAG
CTTCGGCGGTACAGGATGAGCCCGCGGCCTATCAGCTAGTTGGTGGGGTGATGGCCTACCAAGGCGACGA
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CGGGTAGCCGGCCTGAGAGGGTGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGC
AGCAGTGGGGAATATTGCACAATGGGCGGAAGCCTGATGCAGCGACGCCGCGTGGGGGATGACGGCCTTC
GGGTTGTAAACCCCTTTCGCCCGGGACGAAGCGAGAGTGACGGTACCGGGAGAAGAAGCACCGGCCAACT
ACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGT
AGGCGGTGTGTCGCGTCTGCCGTGAAAACCTGCGGCTTAACCGTGGGCGTGCGGTGGATACGGGCACACT
TGAGTTCGGTAGGGGAGACTGGAATTCCTGGTGTAGCGGTGGAATGCGCAGATATCAGGAGGAACACCAG
TGGCGAAGGCGGGTCTCTGGGCCGAAACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGA
TACCCTGGTAGTCCACGCCGTAAACGGTGGGCGCTAGGTGTGGGATGCTGTTCACGTGTCCCGTGCCGTA
GCTAACGCATTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGC
CCGCACAAGCGGCGGAGCATGTGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGGTTTGACATGCA
CTGGACCGGCGTAGAGATACGCCTTCCCTTGTGGCTGGTGCACAGGTGGTGCATGGCTGTCGTCAGCTCG
TGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCCCATGTTGCCAGCGGGTAATGCC
GGGGACTCGTGGGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGACGACGTCAAGTCATCATGCCCCT
TATGCCCAGGGCTTCACACATGCTACAATGGCCAGTACAGAGGGTTGCGAGACCGTGAGGTGGAGCGAAT
CCCTTAAAGCTGGTCTCAGTTCGGATCGTAGTCTGCAACTCGACTACGTGAAGTCGGAGTCGCTAGTAAT
CGCAGATCAGCAACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCATGAAAGT
CGGTAACACCCGAAGCCCATGGCCTAACCCCGTCAGGGGAGGGAGTGGTCGAAGGTGGGACCGGCGATTG
GGACGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCTCCTTTC

>0 ]133909243:1402795-1404188 Saccharopolyspora erythraea NRRL2338
complete genome
TTAACACATGCAAGTCGAACGCTGAAGCATCTTCGGGTGTGGATGAGTGGCGAACGGGTGAGTAACACGT
GGGTAATCTGCCCTGCACTCTGGGATAAGCCCGGGAAACTGGGTCTAATACCGGATAGGACACATGGCCG
CATGGTCTGTGTGTGGAAAGTTCCGGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTG
ATGGCCTACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGTGACCGGCCACACTGGGACTGAGACACGG
CCCAGACTCCTACGGGAGGCAGCAGTGGGGAATCTTGCGCAATGGGCGAAAGCCTGACGCAGCAACGCCG
CGTGGGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCGACATCGACGAAGCCTTCGGGTGACGGTAGGT
GTAGAAGAAGCACCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCGAGCGTTGTCCGGAT
TTATTGGGCGTAAAGAGCTCGTAGGCGGTTTGTCGCGTCGTTCGTGAAAACTGGAGGCTTAACCTTCAGC
TTGCGGTCGATACGGGCAGACTTGAGTTCGGTAGGGGAGACTGGAATTCCTGGTGTAGCGGTGAAATGCG
CAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGC
GTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGCGCTAGGTGTGGGGACT
GTTTCCACGGTTCCTGTGCCGTAGCTAACGCATTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAA
AACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGATTAATTCGATGCAACGCGAAGA
ACCTTACCTGGGTTTGACATGCACTAGACTGCCTCAGAGATGGGGTTTCCCTTGTGGTTGGTGTACAGGT
GGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTC
CTGTGTTGCCAGCACGTAATGGTGGGGACTCGCGGGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGA
TGACGTCAAGTCATCATGCCCCTTATGTCCAGGGCTTCACACATGCTACAATGGCCGGTACAGAGGGTTG
CGATGCCGTGAGGTGGAGCGAATCCCTTAAAGCTGGTCTCAGTTCGGATCGGGGTCTGCAACTCGACCCC
GTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCATTGCTGCGGTGAATACGTTCCCGGGCCTTGTACAC
ACCGCCCGTCACGTCATGAAAGTCGGTAACACCCGAAGCCCATGGCCCAACCCTTTGGGGGGGA
>gi]2289247|gb|AF002818.1] Saccharopolyspora spinosa 16S ribosomal RNA
gene, partial sequence
GCAAGTCGAACGCTGAAGCATCTTCGAGGTGTGGATGAGTGGCGAACGGGTGAGTAACACGTGGGTAATC
TGCCCTGCACTCTGGGATAAGCCTTGGAAACGGGGTCTAATACCGGATATGACACATTATCGCATGGTGG
TGTGTGGAAAGTTCTGGCGGTGCAGGATGAGTCCGCGGCCTATCAGCTTGTTGGTGGGGTGATGGCCTAC
CAAGGCGACGACGGGTAGCCGGCCTGAGAGGGTGACCGGCCACACTGGGACTGAGACACGGCCCAGACTC
CTACGGGAGGCAGCAGTGGGGAATCTTGCGCAATGGGCGAAAGCCTGACGCAGCAACGCCGCGTGGGGGA
TGACGGCTTCGGGTTGTAAACCTCTTTCGACATCGACGAAGCCTTCGGGTGACGGTAGGTGTAGAAGAAG
CACCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCGAGCGTTCTCCGGATTTATTGGGCG
TAAAGAGCTCGTAGGCGGTTTGTCGCGTCGGCCGTGAAAACCTGCAGCTTAACTGTGGGCTTGCGGTCGA
TACGGGCAGACTTGAGTTCGGTAGGGGAGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAG
GAGGAACACCGGTGGCGAAGGCGGGTCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCG
AACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGCGCTAGGTGTGGGGATGGGTTCCACTG
TTTCCGTGCCGTAGCTAACGCATTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGG
AATTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGATTAATTCGATGCAACGCGAAGAACCTTACCTG
GGTTTGACATGCACTAGACAGCTCCAGAGATGGGGTTTCCCTTGTGGTTGGTGTACAGGTGGTGCATGGC
TGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGCCCTATGTTGCC
AGCGGGTTATGCCGGGGACTCGTGGGGGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAG
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TCATCATGCCCCTTATGCCCAGGGCTTCACACATGCTACAATGGCTGGTACAGAGGGTGGCGATATCGTG
AGGTGGAGCGAATCCCTTAAAGCCGGTCTCAGTTCGGATCGGGGTCTGCAACTCGACCTCGTGAAGTCGG
AGTCGCTAGTAATCGCAGATCAGCATTGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTC
ACGTCATGAAAGTCGGTAACACCCGAAGCCCATGGCCCAACCCTTGTGGGGGGAGTGGTCGAAGGTGGGA
CTGGCGATTGGGACGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCTCCTT
>gi]433601838:1012089-1013592 Saccharothrix espanaensis DSM 44229
complete genome
AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGGTAAGGCCC
TTCGGGGTACACGAGCGGCGAACGGGTGAGTAACACGTGGGTAACCTGCCCTGTACTCCGGGATAAGCCT
GGGAAACTAGGTCTAATACCGGATACGACCCCATGGGGCATCTTGTGGGGTGGAAAGTTCCGGCGGTATG
GGATGGACCCGCGGCCTATCAGCTTGTTGGTGGGGTGATGGCCTACCAAGGCGACGACGGGTAGCCGGCC
TGAGAGGGTGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAAT
ATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCT
CTTTCAGCAGGGACGAAGCGTGAGTGACGGTACCTGCAGAAGAAGCACCGGCTAACTACGTGCCAGCAGC
CGCGGTAATACGTAGGGTGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGTTTGTTG
CGTCGGCCGTGAAAACTTCACGCTTAACGTGGAGCCTGCGGTCGATACGGGCAGACTTGAGTTCGGCAGG
GGAGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGG
TCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTC
CACGCCGTAAACGGTGGGTGCTAGGTGTGGGGGGCTTCCACGTCCTCCGTGCCGCAGCTAACGCATTAAG
CACCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGLG
GAGCATGTGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGGCTTGACATGCACCGGAAACCTGCAG
AGATGTAGGCCTCTTCGGACTGGTGTACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTG
GGTTAAGTCCCGCAACGAGCGCAACCCTCGTTCCATGTTGCCAGCGCGTTATGGCGGGGACTCATGGGAG
ACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAGGGCTTC
ACACATGCTACAATGGCCGGTACAGAGGGCTGCTAAGCCGTGAGGTGGAGCGAATCCCACAAAGCCGGTC
TCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCAACG
CTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACACCCGAAG
CCCGTGGCCCAACCCGTAAGGGGGGGAGCGGTCGAAGGTGGGACTGGCGATTGGGACGAAGTCGTAACAA
GGTAGCCGTACCGGAAGGTGCGGCTGGATCACCT

>gb | CP000850.1]:222623-224141 Salinispora arenicola CNS-205, complete
genome
TTTGTTGGAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGG
AAAGGCCCTTCGGGGTACTCGAGCGGCGAACGGGTGAGTAACACGTGAGTAACCTGCCCCAGGCTTTGGG
ATAACCCCGGGAAACCGGGGCTAATACCGGATATGACCATCTGTCGCATGGTGGGTGGTGGAAAGATTTT
TTGGCTTGGGATGGGCTCGCGGCCTATCAGCTTGTTGGTGGGGTGATGGCCTACCAAGGCGGCGACGGGT
AGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAG
TGGGGAATCTTGCACAATGGGCGGAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTT
GTAAACCTCTTTCAGCAGGGACGAAGCGTTTGTGACGGTACCTGCAGAAGAAGCGCCGGCCAACTACGTG
CCAGCAGCCGCGGTAAGACGTAGGGCGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCTCGTAGGCG
GCTTGTCGCGTCGACTGTGAAAACCCGTGGCTCAACTGCGGGCTTGCAGTCGATACGGGCAGGCTAGAGT
TCGGTAGGGGAGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCG
AAGGCGGGTCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCC
TGGTAGTCCACGCTGTAAACGTTGGGCGCTAGGTGTGGGGGGCCTCTCCGGTTCTCTGTGCCGCAGCTAA
CGCATTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCA
CAAGCGGCGGAGCATGCGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGGTTTGACATCGCCGGAA
ATCCTTCAGAGATGGGGGGTCCTTCGGGGCCGGTGACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGT
GAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTTCGATGTTGCCAGCGCGTTATGGCGGGGAC
TCATCGAAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTC
CAGGGCTTCACGCATGCTACAATGGCCGGTACAGTGGGCTGCGATACCGTGAGGTGGAGCGAATCCCAAA
AAGCCGGTCTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCAGA
TCAGCAACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGCAA
CACCCGAAGCCGGTGGCCTAACCCTTGTGGGGGGAGCCGTCGAAGGTGGGGCTGGCCATTGGGACGAAGT
CGTAACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCTCCTTTCT
>0g1]343198502 ] ref|NR_042724_.1] Salinispora tropica CNB-440 strain
CNB440 16S ribosomal RNA, partial sequence
AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGGAAAGGCCC
TTCGGGGTACTCGAGCGGCGAACGGGTGAGTAACACGTGAGTAACCTGCCCCAGGCTTTGGGATAACCCC
GGGAAACCGGGGCTAATACCGGATATGACTGGCTGCCGCATGGTGGTTGGTGGAAAGATTTTTTGGCTTG
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GGATGGGCTCGCGGCCTATCAGCTTGTTGGTGGGGTGATGGCCTACCAAGGCGGCGACGGGTAGCCGGCC
TGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAAT
CTTGCACAATGGGCGGAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCT
CTTTCAGCAGGGACGAAGCGTTTGTGACGGTACCTGCAGAAGAAGCGCCGGCCAACTACGTGCCAGCAGC
CGCGGTAAGACGTAGGGCGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCG
CGTCGACTGTGAAAACCCGTGGCTCAACTGCGGGCTTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGG
GGAGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGG
TCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTC
CACGCTGTAAACGTTGGGCGCTAGGTGTGGGGAGCCTCTCCGGTTCTCTGTGCCGCAGCTAACGCATTAA
GCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGC
GGAGCATGCGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGGTTTGACATCGCCGGAAATCCTTCA
GAGATGGGGGGTCCTTCGGGGCCGGTGACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTT
GGGTTAAGTCCCGCAACGAGCGCAACCCTTGTTCGATGTTGCCAGCGCGTTATGGCGGGGACTCATCGAA
GACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAGGGCTT
CACGCATGCTACAATGGCCGGTACAATGGGCTGCGATACCGTGAGGTGGAGCGAATCCCAAAAAGCCGGT
CTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCAAC
GCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGCAACACCCGAA
GCCGGTGGCCTAACCCTTGTGGGGGGAGCCGTCCAAGGTGGGGCTGGCGATTGGGACGAAGTCGTAACAA
GGTAGCCGTA

>g1 343202671 | refNR_043072.1] Stackebrandtia nassauensis DSM 44728
strain NRRL B-16338 16S ribosomal RNA, partial sequence
TGACCTGGCTCAGGACGAACGCTGGCGGCGTGCTTCACACATGCAAGTCGAACGGAAAGGCCCTTTCGGG
GGTACTCGAGTGGCGAACGGGTGAGTAACACGTGAGTAATCTGCCTTTGGCTTTGGGATAAGCCTCGGAA
ACGGGGTCTAATACCGGATACGACATCTTCTCGCATGAGACGGGTGTGGAAAGTTTTTCGGCTGAAGATG
GGCTCGCGGTCTATCAGCTTGTTGGTGGGGTAATGGCTCACCAAGGCTTTGACGGGTAGCCGGCCTGAGA
GGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGC
GCAATGGGCGAAAGCCTGACGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTC
GGTAGGGACGAAGTGAAAATGACGGTACCTGCAGAAGAAGCTCCGGCTAACTACGTGCCAGCAGCCGCGG
TAAGACGTAGGGAGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGGGCTCGTAGGCGGCTTGTCACGTCT
GTCGTGAAAGATCAGGGCTTAACTCTGGTTTTGCGGTGGATACGGGCAGGCTTGAGGCAAGTAGGGGAGA
TCGGAATTCCATGTGTAGCGGTGAAATGCGCAGATATGTGGAGGAACACCGGTGGCGAAGGCGGATCTCT
GGGCTTGTTCTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGC
TGTAAACGGTGGGCGCTAGGTGTGGGGTCACATTTGTTGGTTCCGTGCCGTAGCTAACGCATTAAGCGCC
CCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGC
ATGCGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGGTTTGACATCACCCGGAAACACCTGGAGAC
AGGTGCCTCTTCGGATCGGGTGACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTT
AAGTCCCGCAACGAGCGCAACCCTTATCCTATGTTGCCAGCGCGTTATGGCGGGGACTCATGGGAGACTG
CCGGGGTCAACTCGGAGGAAGGTGGGGATGAGGTCAAGTCATCATGCCCCTTATGTCCAGGGCTTCACGC
ATGCTACAATGGCCGGTACAGAGGGCTGCGATACCGTGAGGTGGAGCGAATCTCGTAAAGCCGGTCTCAG
TTCGGATCCCAGTCTGCAACTCGACTGGGTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCAACGCTGC
GGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCATGAAAGTCGGCAACACCCGAAGCCCG
TGGCCTAACCCCTCGTGGGATGGAGCGGTCGAAGGTGGGGCTGGCGATTGGGACGAAGTCGTAACAAGGT
AGCCGTACCGGAAGGTGCGGC

>gi]48948]emb ]| X60514.1] S.coelicolor rRNA 16S gene
GACGACCGCACCGCGCTCGGTGATGTGCTGACCCGCCTCCTGCGCAGGGTGGAGCACGCACAGCCGGACC
GCGGTGGCCGGCTCAGCGACCTCGATTAAAGATCTTGACAGCGACGCTTGACAGCCCTCTGCGGGATCCG
TAAGGTTCTTCGGGTTGCCACGGGACCGTAACGGTTCTTCGGCAGCACCTCCCGCCGCAGCAGCGAATCA
AACCACCAGCACGACCCCCAAGTGGGAATGACTTCGGCGCGCCCGAATTCAATTCCGCTGGGTACTCGTC
GGCCCGATCGACCCCGATTGGGAATCGCCGAGAGGGTCCGCTAAGGTTTGAGACGTCGGAACGGCCCAAC
AGCCGGGACGACAACCCCTCCTGACGGGGAATCAGGGCCCGAAAGGATCTGATAGAGTCGGAACCGCCGG
AAAGGGAAACGCGGAAGCGGGAACCTGGAAAGCACCGAGGAAATCGGATCGGAAAGATCTGATAGAGTCG
GAAACGCAAGACCGAAGGGAAGCGCCCGGAGGAAAGCCCACGAGAGTCTCCTGGGTGAGTACAAAGGAAG
CGTCCGTTCCTTGAGAACTCAACAGCGTGCCAAAAGTCAACGCCAGATATGTTGATACCCCGACCTGATC
GGATCTCCGTTCGGGTTGAGGTTCCTTTGAAGTAACACAACAGCGAGGACGCTGTGAACGGTCGGATTAT
TCCTCCGACTGTTCCGCTCTCGTGGTGTCACCCGATTACGGGTATACATTCACGGAGAGTTTGATCCTGG
CTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGATGAACCACTTCGGTGGGGATTAG
TGGCGAACGGGTGAGTAACACGTGGGCAATCTGCCCTTCACTCTGGGACAAGCCCTGGAAACGGGGTCTA
ATACCGGATACTGACCCTCGCAGGCATCTGCGAGGTTCGAAAGCTCCGGCGGTGAAGGATGAGCCCGCGG
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CCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCG
GCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGC
GAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAA
GAAGCGAAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTA
GGGCGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGTCGGTTGTGAAA
GCCCGGGGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAGATCGGAATTC
CTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCGATA
CTGACGCTGAGGAGCGAAAGGCTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGG
TGGGCACTAGGTGTGGGCAACATTCCACGTTGTCCGTGCCGCAGCTAACGCATTAAGTGCCCCGCCTGGEG
GAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGCCCCGCACAAGCGGCGGAGCATGTGGCTT
AATTCGACGCAACGCGAAGAACCTTACCAAGGCTTGACATACACCGGAAAGCATCAGAGATGGTGCCCCC
CTTGTGGTCGGTGTACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCG
CAACGAGCGCAACCCTTGTCCCGTGTTGCCAGCAAGCCCTTCGGGGTGTTGGGGACTCACGGGAGACCGC
CGGGGTCAACTCGGAGGAAGGTGGGGACGAAGGCAAGTCATCATGCCCCTTATGTCTTGGGCTGCACACG
TGCTACAATGGCCGGTACAATGAGCTGCGATACCGCAAGGTGGAGCGAATCTCAAAAAGCCGGTCTCAGT
TCGGATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCATTGCTGCG
GTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACACCCGAAGCCGGT
GGCCCAACCCCTTGTGGGAGGGAGCTGTCGAAGGTGGGACTGGCGATTGGGACGAAGTCGTAACAAGGTA
GCCGTACCGGAAGGTGCGGCTGGATCACCTCCTTTCTAAGGAGCACATAGCCGACTGCAG
>Streptomyces griseoflavus Tu4000
CTGGCGGCGTGCTTAACACATGCAAGTCGAACGATGAACCACTTCGGTGGGGATTAGTGGCGAACGGGTG
AGTAACACGTGGGCAATCTGCCCTGCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATACTG
ACCCGCCTGGGCATCCAGGCGGTTCGAAAGCTCCGGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTTGT
TGGTGAGGTAATGGCTCACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGAC
TGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGC
AGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGA
CGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCGAGCGTT
GTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGTCGGTTGTGAAAGCCCGGGGCTTAA
CCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAGATCGGAATTCCTGGTGTAGCGGT
GAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCGATACTGACGCTGAGGA
GCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGGTGGGCACTAGGTG
TGGGCGACATTCCACGTCGTCCGTGCCGCAGCTAACGCATTAAGTGCCCCGCCTGGGGAGTACGGCCGCA
AGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGCTTAATTCGACGCAAC
GCGAAGAACCTTACCAAGGCTTGACATACACCGGAAAGCATTAGAGATAGTGCCCCCCTTGTGGTCGGTG
TACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAAC
CCTTGTCCCGTGTTGCCAGCAGGCCCTTGTGGTGCTGGGGACTCACGGGAGACCGCCGGGGTCAACTCGG
AGGAAGGTGGGGACGACGTCAAGTCATCATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCG
GTACAATGAGCTGCGATACCGCGAGGTGGAGCGAATCTCAAAAAGCCGGTCTCAGTTCGGATTGGGGTCT
GCAACTCGACCCCATGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCATTGCTGCGGTGAATACGTTCCC
GGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACACCCGAAGCCGGTGGCCCAACCCCTTG
TGGGAGGGAGCTGTCGAAGGTGGGACTGGCGATTGGGACGAAGTCGTAACAAGGTAGCCGTAC
>Streptomyces sp. AA4
GACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGCTGAACCGGTTTCGGCCGGGGATGAGTGG
CGAACGGGTGAGTAACACGTGGGTAATCTGCCCTGTACTCTGGGATAAGCCTGGGAAACTGGGTCTAATA
CCGGATACGACCACTACAGGCATCTGTGGTGGTGGAAAGTTCCGGCGGTATGGGATGAACCCGCGGCCTA
TCAGCTTGTTGGTGGGGTAATGGCCTACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGTGACCGGCCA
CACTGGGACTGAGACACGGCCCATTTTTCCTACGGGGTGCAGCAGTGGGGAATATTGTTTCTATTGGGCG
CAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCGCCAGGGACG
AAGCGCAAG

>g1]282153487|gb|GU225938.1] Streptomyces zinciresistens K42 16S
ribosomal RNA gene, partial sequence
GCACTTGCGCTGCTTACCATGCAAGTCGAACGATGAACCATTTCGGTGGGGATTAGTGGCGAACGGGTGA
GTAACACGTGGGCAATCTGCCCTTCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATAATAC
TTCTGCCTGCATGGGCGGGGGTTGAAAGCTCCGGCGGTGAAGGATGAGCCCGCGGCCTATCAGCTTGTTG
GTGAGGTAACGGCTCACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTG
AGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGGAAGCCTGATGCAG
CGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAGAGTGACG
GTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCAAGCGTTGT
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CCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCGCGTCGGTTGTGAAAGCCCGGGGCTTAACC
CCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAGATCGGAATTCCTGGTGTAGCGGTGA
AATGCGCAGATATCAGGAGGAACACCCGGTGGCGAAGGCGGATCTCTGGGCCGATACTGACGCTGAGGAG
CGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGGTGGGCACTAGGTGT
GGGCAACATTCCACGTTGTCCGTGCCGCAGCTAACGCATTAAGTGCCCCGCCTGGGGAGTACGGCCGCAA
GGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGCTTAATTCGACGCAACG
CGAAGAACCTTACCAAGGCTTGACATACACCGGAAAACCCTGGAGACAGGGTCCCCCTTGTGGTCGGTGT
ACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACC
CTTGTCCCGTGTTGCCAGCAGGCCCTTGTGGTGCTGGGGACTCACGGGAGACCGCCGGGGTCAACTCGGA
GGAAGGTGGGGACGACGTCAAGTCATCATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGG
TACAATGAGCTGCGATACCGCGAGGTGGAGCGAATCTCAAAAAGCCGGTCTCAGTTCGGATTGGGGTCTG
CAACTCGACCCCATGAAGTCGGAGTCGCTAGTAATCGCAGATCAGCATTGCTGCGGTGAATACGTTCCCG
GGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACACCCGAAGCCGGTGGCCCAACCCCTTGT
GGGAGGGAGCTGTCGAAGGTGGGACTGGCGCATGGACGAAGTCGAACAAAGTGGTGAGGTG

>gi]1297280]gb|U48996.1]SRU48996 Streptosporangium roseum 16S rRNA gene

GCAAGTCGAGCGGAAAGGCCCTTCGGGGTACTCGAGCGGCGAACGGGTGAGTAACACGTGAGTAACCTGC
CCCTGACTCTGGGATAAGCCCGGGAAACTGGGTCTAATACCGGATACGACACCGTTCCCGATGGGATGGG
TGGTGGAAAGTTTTTTCGTTTGGGGATGGACTTGCGGCCTATCAGCTTGTTGGTGGGGTAACGGCCTACC
AAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCC
TACGGGAGGCAGCAGTGGGGAATATTGCGCAATGGGCGAAAGCCTGACGCAGCGACGCCGCGTGGGGGAT
GACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGACGAAGTTGACGTGTACCTGCAGAAGAAGCGCCGG
CTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGA
GCTCGTAGGTGGCTTGTCACGTCGGGTGTGAAAGCTTGGGGCTTAACTCCAGGTCTGCATTCGATACGGG
CTGGCTAGAGGTAGGTAGGGGAGAACGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAA
CACCGGTGGCGAAGGCGGTTCTCTGGGCCTTACCTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGG
ATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGCGCTAGGTGTGGGGGACCTTCCACGGTTTCCGC
GCCGTAGCTAACGCATTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGAC
GGGGGCCGCACAAGCGGCGGAGCATGTTGCTTAATTCGACGCAACGCGAAGAACCTTACCAAGGCTTGAC
ATCGCCCGGAAACACTAGAGATGGGTGCCTCTTCGGATCGGGTGACAGGTGGTGCATGGCTGTCGTCAGC
TCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTTCCATGTTGCCAGCACGCTCC
TTCGGGGTGGTGGGGACTCATGGGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTC
ATCATGCCCCTTATGTCTTGGGCTGCAAACATGCTACAATGGCCGGTACAGAGGGTTGCGATACCGCAAG
GTGGAGCGAATCCCAAAAAGCCGGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAG
TCGCTAGTAATCGCAGATCAGCAACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCAC
GTCACGAAAGTCGGCAACACCCGAAGCCCGTGGCCCAACCTTTGGGGGGGGAGCGGTCGAAGGTGGGGCT
GGCGATTGGGACG

>gb | CPO00088.1]:2390559-2392029 Thermobifida fusca YX, complete genome
ACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGGTAAGGCCCCTTCGGGGGTACACGAGCGGC
GAACGGGTGAGTAACACGTGAGTAACCTGCCCCTGACTCTGGGATAAGCCTGGGAAACTGGGTCTAATAC
CGGATATGACCTCGTGCCGCATGGTGTGGGGTGGAAAGGTGTTTTTCCGGTCAGGGATGGGCTCGCGGCC
TATCAGCTTGTTGGTGGGGTAACGGCCTACCAAGGCGATGACGGGTAGCCGGCCTGAGAGGGCGACCGGE
CACACTGGGACTGAGACACGGCCCAGACTCCTGCGGGAGGCAGCAGTGGGGAATATTGCGCAATGGGCGG
AAGCCTGACGCAGCGACGCCGCGTGGGGGATGAAGGCCTTCGGGTTGTAAACCTCTTTTACCACTCACGA
AGGCCCCTGGTTTTCTGGGGGTTGACGGTAGGTGGTGAATAAGGACCGGCTAACTACGTGCCAGCAGCCG
CGGTAATACGTAGGGTCCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCCTGTCGCG
TCTGCTGTGAAAGTCCGGGGCTTAACTCCGGGTGTGCAGTGGATACGGGCAGGCTTGAGGTAGGTAGGGG
AGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGGTC
TCTGGGCCTTACCTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCA
CGCCGTAAACGTTGGGCGCTAGGTGTGGGGACTTTCCACGGTTTCCGTGCCGTAGCTAACGCATTAAGCG
CCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGA
GCATGTTGCTTAATTCGACGCAACGCGAAGAACCTTACCAAGGCTTGACATCACCGGTAATCCTCCAGAG
ATGGGGGGTCCTTCGGGGATCGGTGACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGG
GTTAAGTCCCGCAACGAGCGCAACCCCTGTCCCATGTTGCCAGCACGTGGTGGTGGGGACTCATGGGAGA
CTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGCCTTGGGCTGCA
AACATGCTACAATGGCCGGTACAGAGGGCGTGCGATGTCGTGAGGCGGAGCGAATCTCTTAAAGCCGGTC
TCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGAAGGTGGAGTCGCTAGTAATCGCGGATCAGCAACG
CCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGCAACACCCGAAA
CACGTGGCCTAACCCTTTGTGGGGGGGAGCGTGTGAAGGTGGGGCTGGCGATTGGGACGAAGTCGTAACA
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A

>gb|CP001874.1] -:443556-445080 Thermobispora bispora DSM 43833, complete

genome
AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGAGGACCGCA
CCTTCGGGTGTGGAGCCGAGCGGCGAACGGGTGAGTAACACGTGAGCAACCTGCCCCTGGCACCGGGATA
GCCCCGGGAAACTGGGATTAATACCGGATACGACCACTTCCCGCATGGGATGGTGGTGGAAAGGTTCCCC
CTTGTGGGGTTCCGGCCAGGGATGGGCTCGCGGCCCATCAGCTAGTTGGCGGGGTAACGGCCCACCAAGG
CGATGACGGGTAGCCGGCCTGAGAGGGCGGTCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACG
GGAGGCAGCAGTGGGGAATATTGCGCAATGGGCGGAAGCCTGACGCAGCGACGCCGCGTGGGGGATGAAG
GCCTTCGGGTTGTAAACCTCTTTCAGCAGGGACGAAGTTGACGTGTACCTGCAGAAGAAGCGCCGGCCAA
CTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCGAGCGTTGTCCGGAGTTACTGGGCGTAAAGGGCTC
GTAGGCGGCTTGTCGCGTCGGCTGTGAAAGCCCACGGCTTAACCGTGGAATTGCAGTCGATACGGGCAGG
CTAGAGGGCGGCAGAGGGGAGTGGAATTCCCGGTGTAGCGGTGAAATGCGCAGATATCGGGAGGAACACC
GGTGGCGAAGGCGGCTCCCTGGGCCGTCCCTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTA
GATACCCTGGTAGTCCACGCCGTAAACGTTGGGCGCTAGGTGTGGGGATCTTTTGTGATCTCCGTGCCGT
AGCTAACGCATTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAACTGACGGGGG
CCCGCACAAGCGGCGGAGCATGTTGCTTAATTCGATGCAACGCGAAGAACCTTACCAGGGCTTGACATGC
TGGGAAATCCCGCAGAGATGCGGGGTGCCTTCGGGCGTCCAGCACAGGTGGTGCATGGCTGTCGTCAGCT
CGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCCACCCTATGTTGCCAGCGGGTTATG
CCGGGCACTCATGGGGAACTGCCGGGGTCAACCCGGAGGAAGGCGGGGACGACGTCAAGTCATCATGCCC
CTTATGCCCTGGGCTGCAAACATGCTACAATGGCCGGTACAATGGGCTGCGATCCCGTGAGGGTGAGCGA
ATCCCCAAAGCCGGTCCCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAA
TCGCGGATCAGCAATGCCGCGGTGAATACGTTCCCGGGCTTTGTACACACCGCCCGTCACGTCCTGAAAG
TCGGCAACACCCGAAGCCGGTGGCCTAACCCCCTTTTTGGGGGAGGGAGCCGTCGAAGGTGGGGCTGGTG
ATTGGGACGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCT
>gb|CP001738.1] -:898387-899905 Thermomonospora curvata DSM 43183,
complete genome
AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGGAAAGGCCC
CTTCGGGGGTACTCGAGCGGCGAACGGGTGAGTAACACGTGAGTAACCTGCCCTCGACTCTGGGATAAGC
CTGGGAAACTGGGTCTAATACCGGATATTCACCTTCTGTCGCATGGTGGGGGGTGGAAAGTTCCCTCTTT
TTGGGGGTTCGGTCGGGGATGGGCTCGCGGCCTATCAGCTTGTTGGTGGGGTGACGGCCTACCAAGGCGA
CGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGA
GGCAGCAGTGGGGAATCTTGCGCAATGGGCGAAAGCCTGACGCAGCGACGCCGCGTGGGGGATGAAGGCC
TTCGGGTTGTAAACCCCTTTCAGCACCGACGAAGTTTGGACGGTAGGTGCAGAAGAAGCGCCGGCTAACT
ACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGT
AGGCGGCTTGTCGCGTCTGTCGTGAAAGCCCACGGCTTAACCGTGGGTTTGCGGTGGATACGGGCAGGCT
AGAGGCAGGTAGGGGAGCATGGAATTCCCGGTGTAGCGGTGAAATGCGCAGATATCGGGAGGAACACCGG
TGGCGAAGGCGGTGCTCTGGGCCTGTTCTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGA
TACCCTGGTAGTCCACGCCGTAAACGTTGGGCGCTAGGTGTGGGGTTCTTCCACGGATTCCGCGCCGTAG
CTAACGCATTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCC
CGCACAAGCGGCGGAGCATGTTGCTTAATTCGACGCAACGCGAAGAACCTTACCAAGGCTTGACATCACC
CGAAAACCTGCAGAGATGCAGGGTCCCTTCGGGGGCGGGTGACAGGTGGTGCATGGCTGTCGTCAGCTCG
TGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTCGTTCCATGTTGCCAGCGGGTTATGCC
GGGGACTCATGGAAGACCGCCGGGGTCAACTCGGAGGAAGGTGGGGACGACGTCAAGTCATCATGCCCCT
TATGTCTTGGGCTGCAAACATGCTACAATGGCCGGTACAGAGGGCTGCGATACCGTGAGGTGGAGCGAAT
CCCTAAAAGCCGGTCTCAGTTCGGATCGAAGTCTGCAACTCGACTTCGTGAAGTCGGAGTCGCTAGTAAT
CGCAGATCAGCAACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGT
CGGCAACACCCGAAGCCCGTGGCCTAACCCGTAAGGGGGGGAGCGGTCGAAGGTGGGGCTGGCGATTGGG
ACGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCT

>gb | CP002638.1]:2336703-2338222 Verrucosispora maris AB-18-032,
complete genome
TTGGAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGCGGAAAG
GCCTTTCGGGGTACTCGAGCGGCGAACGGGTGAGTAACACGTGAGCAACCTGCCCTAGGCTTTGGGATAA
CCCTCGGAAACGGGGGCTAATACCGAATATTCACTCATGGGCGCATGTTTGTGGGTGGAAAGTTTTTCGG
CTTGGGATGGGCTCGCGGCCTATCAGCTTGTTGGTGGGGTAATGGCCTACCAAGGCGACGACGGGTAGCC
GGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGEG
GAATATTGCACAATGGGCGGAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAA
ACCTCTTTCAGCAGGGACGAAGCGCAAGTGACGGTACCTGCAGAAGAAGCGCCGGCCAACTACGTGCCAG
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CAGCCGCGGTAAGACGTAGGGCGCGAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCTCGTAGGCGGCTT
GTCGCGTCGACTGTGAAAACCCGTGGCTCAACTGCGGGCCTGCAGTCGATACGGGCAGGCTAGAGTTCGG
TAGGGGAGACTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGG
CGGGTCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGT
AGTCCACGCTGTAAACGTTGGGCGCTAGGTGTGGGGGGCCTCTCCGGTTCTCTGTGCCGCAGCTAACGCA
TTAAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAG
CGGCGGAGCATGCGGATTAATTCGATGCAACGCGAAGAACCTTACCTGGGTTTGACATCGCCGGAAATCC
TGCAGAGATGTGGGGTCCTTCGGGGCCGGTGGCAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGA
TGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTCGTCCCATGTTGCCAGCAATTCGGTTGGGGACTCATG
GGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGCCCCTTATGTCCAGGG
CTTCACGCATGCTACAATGGCCGGTACAATGGGCTGCGATACCGTGAGGTGGAGCGAATCCCAAAAAGCC
GGTCTCAGTTCGGATCGGGGTCTGCAACTCGACCCCGTGAAGTCGGAGTCGCTAGTAATCGCAGATCAGC
AACGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGCAACACCC
GAAGCCGGTGGCCCAACCCTTGTGGAGGGAGCCGTCGCAAGGTGGGGCTGGCGATTGGGACGAAGTCGTAA
CAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCTCCTTTCTAAGGAG
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Supplemental Data file 2. RpoB protein sequences from actinomycetes used as input
for Figure 2.

>gi1|117927508 | ref|YP_872059.1] DNA-directed RNA polymerase subunit beta
[Acidothermus cellulolyticus 11B]

MVDREPWKEPHLAASGSTSMINGPLAPHRVSFAK IHEPLDLPNLLALQIESFDWLVGNDAWKARVEAALA
AGRTDVNTSSGLEEIFEEISPIEDISGTMSLSFRDHRFEPPKNTPDECRERDFTYSAPLFVTAEFVNNTT
GEIKSQTVFMGDFPLMTEKGTF 1 INGTERVVVSQLVRSPGVYFDRTVDKTSDRD I YGCK I IPSRGAWLEL
E1DKRDNVGVR IDRKRKQSVTVLLKALGWDDARILERFGEFEAIRATLEKDHVHTQEEALLD 1 YRKLRPG
EPPTYEAAQTLLNNLYFNPKRYDLAKVGRYKVNKKLGLDLPYTQNTLTEEDIVATIDYLVRLHAGQTETT
RNGRTVI1ETDD IDHFGNRRLRTVGEL IQNQ IRLGLARMERVVRERMTTQDIVAITPQTLINIRPVVASI
KEFFGTSQLSQFMDQTNPLAGLTHKRRLNALGPGGLSRERAGFEVRDVHPSHYGRMCPIETPEGPNIGLI
GSLATHGRVNAFGFVETPYRKV INGRVTDQVDYLTADEEDRHV IAQANAPLNEDGSFAEERVLVRRRGGE
VDYVHPSTVDYMDVSPRQMVSVATAL I PFLEHDDANRALMGSNMQRQAVPLLRAEAPLVGTGMEFRAAVD
AGDVVIASKAGVVEEVSADAITIAADDGTRQTYRLAKFRRSNQGTCINQKP IVDEGQRVEAGQP IADGPC
TQGGELALGRNLLVAFMSWEGHNYEDAI I ISERLVKEDILSSIHIEEHEVDARDTKLGPEEITRDIPNVS
EEILADLDERGI IRIGADVVPGDILVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGESGKYV
IDVKVFTRDDAELPPGVNELVRVYVAQKRK I TDGDKLAGRHGNKGV IAKILPEEDMPFLEDGTPVDI ILN
PLGVPGRMNVGQVLETHLGWAAKSGWKVELNGQPEGWRKRLAD I GALDAPPNTLVATPVFDGAKEDE IRG
LLENALPNSDGLRMVGPDGKARLFDGRTGEPYPEPISVGY 1Y IMKLHHLVDDKLHARSTGPYSMITQQPL
GGKAQFGGQRFGEMEVWALEAYGAAYALQELLT IKSDDVLGRVKVYEAIVKGEN I PEPG IPESFKVLVKE
MQALCLNVEVLSSDGMTVEMRETDDEVFRAAEELG IDLSRREPSSVEEI
>gi]|383775764 ] ref]|YP_005460330.1] rpoB gene product [Actinoplanes
missouriensis 431]
MAASRPAKTSRTSSAYAPRRVSFGRITEQLEVPNLLALQTDSFDWLVGNEAWQARTTDDPHAHSGLAEIL
EEISPIEDFSGTMSLSFSAPRFDEVKAS IEECKEKDLTYCAPLFVTAEFTNNTTGE IKSQTVFMGDFPMM
TPKGTFVINGTERVVVSQLVRSPGVYFTKEPDKTSDRDLTSVKVIPSRGAWLEFD IDKRDTVGVR IDRKR
RQAVTVLLKAIGWSADQIRERFGWSELLMTTLEKDHIAGQDEALLD I YRKLRPGEPPTRENAQTLLDNLF
FNPKRYDVAKVGRYKFNKKLE IDVPIVRGTLSEED IVKTVDYLCRLHAGEEGYEADD IDHFGNRRLRTVG
EL IQNQVRVGLSRMERVVRERMTTQDVEAITPQTLINIRPVVAAIKEFFGTSQLSQFMDQTNPLAGLTHR
RRLSALGPGGLSRERAGFEVRDVHPSHYGRMCP IETPEGPNIGLIGALSTFARVNPFGFIETPYRKVENG
VVTDEVHYLTADEEDRF IKAQANAVLSSDNTFAEDRVLVRRKGGEVDYVPGGEVDYMDVSPRQMTSVATA
M1 PFLEHDDANRALMGANMQRQAVPLVKAESPLVGTGMEYRAAVDAGDVVVAEVGGVVEDLCADYVTVHQ
DDGHRRTYLLHKFRRSNAGSCVNQKPVVFEGDRVEAGQV IADGPCTDEGEMALGRNLLVAFMCWEGHNYE
DAIILSQRLVQQDVLTSIHIEEHEVDARDTKLGPEEITRDIPNVSEEMLADLDERGI IRIGAEVVPGDIL
VGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGETGTVIGVRTFSREDGDELPPGVNELVRVY
VAQKRKIQDGDKLAGRHGNKGV I SK1LPVEDMPFLEDGTPVD IVLNPLGVPSRMNIGQVLETHLGWIAKT
GWSVEGEDADWKRQLRAIEAHESPADSNVATPVFDGAQEEE IKGLLESTLVNRDGKRLVNGDGKAQLFDG
RSGEPLPDPISVGYVY ILKLNHLVDDK IHARSTGPYSMITQQPLGGKAQFGGQRFGEMECWAMQAYGAAY
ALQELLTIKSDDVLGRVKVYEAIVKGEN IPEPGIPESFKVLLKELQSLCLNVEVLSSDGVALEMRETDDE
VFRAAEELGIDLSRRPNEGVSSVEEI

>gi1]386845725]ref|YP_006263738.1] DNA-directed RNA polymerase subunit
beta [Actinoplanes sp. SE50/110]
MAASRPAKTSRTSSAYAPRRVSFGRITEQLEVPNLLALQTDSFDWLVGNEAWQARTTDDPHAHSGLAEIL
EEISPIEDFSGTMSLSFSAPRFDEVKAS IEECKEKDLTYCAPLFVTAEFTNNTTGE IKSQTVFMGDFPMM
TPKGTFVINGTERVVVSQLVRSPGVYFTKEPDKTSDRDLTSVKV I PSRGAWLEFD IDKRDTVGVR IDRKR
RQAVTVLLKAIGWSADQIRERFGWSELLMTTLEKDHIAGQDEALLDIYRKLRPGEPPTRENAQTLLDNLF
FNPKRYDVAKVGRYKFNKKLE IDVP1VRGTLSEED IVKTVEYLCRLHAGEEGYEADD IDHFGNRRLRTVG
EL IQNQVRVGLSRMERVVRERMTTQDVEAITPQTLINIRPVVAAIKEFFGTSQLSQFMDQTNPLAGLTHR
RRLSALGPGGLSRERAGFEVRDVHPSHYGRMCP IETPEGPNIGL IGALSTFARVNPFGFIETPYRKVENG
VVTDEVHYLTADEEDRY IKAQANAVLSSDNTFAEDRVLVRRKGGEVDYVPGTEVDYMDVSPRQMTSVATA
M1PFLEHDDANRALMGANMQRQAVPLVKAESPLVGTGMEYRAAVDAGDVVVAEVAGVVEDLCADYVTVHQ
DDGHRRTYLLHKFRRSNAGSCVNQKPVVFEGDRVEAGQV IADGPCTDEGEMALGRNLLVAFMCWEGHNYE
DAIILSQRLVQQDVLTSIHIEEHEVDARDTKLGPEEITRDIPNVSEEMLADLDERGI IRIGAEVVPGDIL
VGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGETGTVIGVRTFSREDGDELPPGVNELVRVY
VAQKRKI1QDGDKLAGRHGNKGV I SK1LPVEDMPFLEDGTPVDIVLNPLGVPSRMNIGQVLETHLGWIAKT
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GWS1EGDDEEWKRQLRSIEAHESPADSNVATPVFDGAQEEE IKGLLESTLVNRDGKRLVYNGDGKAQLFDG
RSGEPLPDPISVGYVY ILKLNHLVDDK IHARSTGPYSMITQQPLGGKAQFGGQRFGEMECWAMQAYGAAY
ALQELLTIKSDDVLGRVKVYEAIVKGENIPEPGIPESFKVLLKELQSLCLNVEVLSSDGVALEMRETDDE
VFRAAEELGIDLSRRPNEGVSSVEEI

>gi]256380610]ref]|YP_003104270.1] DNA-directed RNA polymerase subunit
beta [Actinosynnema mirum DSM 43827]
MATSRATKATAATNSTSGIPGAPKRVSFAKIHEPLQTPNLLDLQIQSFEWLTGDEAWFQRRVDEGDEAPT
GGLEEVLNEISPIEDFSGSMSLSFSDPRFDEVKASTEECKDKDMTYAAPLFVTAEFTNHTTGEIKSQTVF
MGDFPMMTDKGTF I INGTERVVVSQLVRSPGVYYDTA IDKTTDKDVFSVK I 1PSRGAWLEFDVDKRDTVG
VRIDRKRRQPVTVLLKALGWSTEQIRERFSFSETLLTTLEKDHTAGTDEALLDIYRKLRPGEPPTKESAQ
ALLETLFFKEKRYDLAKVGRYKVNKKLGLDTPISTGVLTEDDIVTTIEYLVRLHAGETSMQPGETEVPVE
VDD IDHFGNRRLRTVGEL IQNQIRVGLSRMERVVRERMTTQDVEAITPQTL INIRPVVAAIKEFFGTSQL
SQFMDQTNPLAGLTHKRRLSALGPGGLSRERAGMEVRDVHPSHYGRMCP IETPEGPNIGL IGSLSSYGRV
NPFGFIETPYRKVVDGRVTDQIDYLTADEEDRYVKAQANAR I DGEGNFLEGKVLVRKKGGEVEMIDPRDV
DYMDVSPRQMVSAATAMIPFLEHDDANRALMGANMQRQAVPLLRSESPLVGTGMELRAAVDAGDVVVAKK
TGVVEE ISADYVTVMADDGSRQTYGMHKFRRSNQGTC INQKP IVNEGDQVKVGQVLADGPCTENGEMALG
KNLLVAIMPWEGHNYEDAI ILSQRLVQDDVLTS IHIEEHE I1DARDTKLGAEE I TRD IPNVSEEVLADLDE
RGIIRIGAEVQPGD ILVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGEYGKV IGIRVFSRE
DDDELPPGVNELVRVYVAQKRK 1QDGDKLAGRHGNKGV IGK1LPVEDMPFLEDGTPVDIVLNTHGVPRRM
NIGQVLETHLGWIAKQGWS INGDPDWAKNLPADLYEVDPGTKTATPVFDGAREEE I TGLLGSTVPNRDGE
RMVKENGKAQLFDGRSGEPYPFPVSVGYMY I LKLLHLVDDKIHARSTGPYSMITQQPLGGKAQFGGQRFG
EMECWAMQAYGAAYTLQELLTIKSDDVLGRVKVYEAIVKGEN IPEPGIPESFKVLLKELQSLCLNVEVLS
SDGAAIEMRDGDDEDLERAAANLG INLSRSESPSVDDVVN

>0 ]399534473 | ref|YP_006547135.1] DNA-directed RNA polymerase subunit
beta [Amycolatopsis mediterranei S699]
MAVSPANQATAATTSAESRSEATGIPGAPKRVSFAKIREPLNTPNLLDVQ IQSFQWFTGDEAWFQRRVEE
GEENPVGGLEEVLNE ISP IEDFSGSMSLSFSAPRFDEVKAS IEECKDKDMTYAAPLFVTAEFVNNNTGEI
KSQTVFLGDFPVMTDKGTFV INGTERVVVSQLVRSPGVYYSKD I DKTSDKDVFSVRV I PSRGAWLEFDVD
KRDTVGVR IDRKRRQPVTVLLKALGWTTEAIRERFSFSETLLATLEKDHTAGTDEALLD I YRKLRPGEPP
TKESAQTLLENLFFKAKRYDLAKVGRYKVNKKLGLSTPIENGTLTEEDIVTIIEYLVRLHAGEDKMTAAN
NTEIPVETDDIDHFGNRRIRTVGEL IQNQIRVGLSRTERVVRERMTTQDVEAITPQTLINIRPIGAAIKE
FFGTSQLSQFMQQTNP IDGLTHKRRLNALGPGGLSRERAGMEVRDVHPSHYGRMCP IETPEGPNIGLIGS
LCSYARVNPFGFIETPYRKVVEGRVTDQIDYLTADEEDRFVKAQANAP I SDDGTF I EDRVMARRKGGEVE
LIDPLDIDYMDVSPRQMVSIATAMIPFLEHDDANRALMGANMQRQAVPLLRSQAPYVGTGVELRAAIDSG
DMLVAEQSGVVEELSADL I TVMHDDGTRKSYSLYKFRRSNHGTCFNHRP IVNEGDR IEAGQVIADGPSTE
NGEVALGKNLLVAVMPWEGHNYEDAI ILSERLVQDDVLTSIHIEEHE IDARDTKLGAEE ITRDIPNVSEE
VLADLDERGI IRIGAEVRDGDILVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGETGKVIG
IRVFSREDDDELPPGVNELVRVYVAQKRK IQPGDKLAGRHGNKGV IGK1LPVEDMPFMEDGTPVD I ILNT
HGVPRRMNIGQILELHLGWLASQGWT IEGDPDWAKNLSAELRDVAPGTNTATPVFDGAKEEELTGLLSAT
KPNRDGERMVKENGKANLFDGRSGEPYPYPVAVGYMY I LKLHHLVDDK IHARSTGPYSMITQQPLGGKAQ
FGGQRFGEMECWAMQAYGAAYTLQELLTIKSDDVVGRVKVYEAIVKGENIPEPGIPESFKVLLKELQSLC
LNVEVLSSDGSS IEMRDSDDEDLERAAANLG INLSRNESPSVDDVVH

>gi | 300782587 ref|YP_003762878.1] DNA-directed RNA polymerase subunit
beta [Amycolatopsis mediterranei U32]
MAVSPANQATAATTSAESRSEATG I PGAPKRVSFAKIREPLNTPNLLDVQ I1QSFQWFTGDEAWFQRRVEE
GEENPVGGLEEVLNE ISP IEDFSGSMSLSFSAPRFDEVKAS IEECKDKDMTYAAPLFVTAEFVNNNTGEL
KSQTVFLGDFPVMTDKGTFV INGTERVVVSQLVRSPGVYYSKD I DKTSDKDVFSVRV I PSRGAWLEFDVD
KRDTVGVR IDRKRRQPVTVLLKALGWTTEAIRERFSFSETLLATLEKDHTAGTDEALLD I YRKLRPGEPP
TKESAQTLLENLFFKAKRYDLAKVGRYKVNKKLGLSTPIENGTLTEEDIVTIIEYLVRLHAGEDKMTAAN
NTEIPVETDDIDHFGNRRIRTVGEL IQNQIRVGLSRTERVVRERMTTQDVEAITPQTLINIRPIGAAIKE
FFGTSQLSQFMQQTNP IDGLTHKRRLNALGPGGLSRERAGMEVRDVHPSHYGRMCPIETPEGPNIGLIGS
LCSYARVNPFGFIETPYRKVVEGRVTDQIDYLTADEEDRFVKAQANAP I SDDGTF IEDRVMARRKGGEVE
LIDPLDIDYMDVSPRQMVSIATAMIPFLEHDDANRALMGANMQRQAVPLLRSQAPYVGTGVELRAAIDSG
DMLVAEQSGVVEELSADL I TVMHDDGTRKSYSLYKFRRSNHGTCFNHRP IVNEGDR IEAGQV IADGPSTE
NGEVALGKNLLVAVMPWEGHNYEDAI ILSERLVQDDVLTSIHIEEHE IDARDTKLGAEE I TWDIPNVSEE
VLADLDERGI IRIGAEVRDGD I LVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGETGKVIG
IRVFSREDDDELPPGVNELVRVYVAQKRK IQSGDKLAGRHGNKGV IGK1LPVEDMPFMEDGTPVD I ILNT
HGVPRRMNIGQILELHLGWLASQGWT I EGDPDWAKNLSAELRDVAPGTNTATPVFDGAKEEELTGLLSAT
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KPNRDGERMVKENGKANLFDGRSGEPYPYPVAVGYMY I LKLHHLVDDK IHARSTGPYSMITQQPLGGKAQ
FGGQRFGEMECWAMQAYGAAYTLQELLT IKSDDVVGRVKVYEAIVKGEN IPEPGIPESFKVLLKELQSLC
LNVEVLSSDGSS IEMRDSDDEDLERAAANLG INLSRNESPSVDDVVH
>gi|379737650]ref]|YP_005331156.1] rpoB gene product [Blastococcus
saxobsidens DD2]

MAGSRPTS INPSTTESGPFGQQNQSPVSGPRTGEADQAK IPGAP IRVSFAKI SEPLAVPDLLALQTASFD
WLVGSPDWRATLSPEEQADAVGGLAEILEE ISP IEDFSGSMSLSFSNPRFEDVKASLEECKDKDMTYAAP
LFVTAEFMNNTTGE IKSQTVFMGDFP IMTNKGTFV INGTERVVVSQLVRSPGVYFDKTLDKTSDKDVFSA
KV IPSRGAWLEFDVDKRDTVGVR IDRKRRQPVTVLLKALGWGEDR IREHFQWSPTVLATLEKDHIAGQDE
ALLDIYRKLRPGEPPTRESAQALLENLFFNPKRYDLAKVGRYKVKKKLGVDVPQSTSTLTEDDIVATIEY
VVRLHAGEPDHGTDD I DHFGNRRLRTVGEL IQNQ IRVGLSRMERVVRERMTTQDVEAITPQTLINIRPVV
ASIKEFFGTSQLSQFMDQTNPLAGLTHKRRLSALGPGGLSRERAGMEVRDVHPSHYGRMCP IETPEGPN I
GLIGSLSSFGRVNPFGFIETPYRKVENGTVTTQIDYLTADEEDRFVVAQANSPLDAQGRLAEERVLVRTK
GGEVDYLAPENVDYMDVSPRQMTSVATAMIPFLEHDDANRALMGANMQRQAVPLLRSEAPLVGTGMELRA
AVDAGDVVVAEKAGVVEDSTADYVTVMADDGTRQTYRLLKFRRSNQGTS INQSPVVDEGQRVEVGQVIAD
GPCTDQGEMALGKNLLVAFMPWEGHNYEDA I ILSQRLVQDDVLSSIHIEEFEVDARDTKLGAEEITRDIP
NVSEDVLADLDERG I IRIGAEVVPGD ILVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVKHGES
GKVIGVRVFSREDGDELPAGVYNEL IRVYVAQMRK I SDGDKLAGRHGNKGV 1 SK1LPQEDMPFLEDGTPVD
I VLNPLGVPGRMNVGQVLETHLGWVAKQGWQVEGNPDWAKNLPEAAKSAGPGTRTATPVFDGAREEEIVG
LLGSTTPNRDGDRMVKETGKARLFDGRSGEPFPEPISVGYVY ILKLLHLVDDK IHARSTGPYSMITQQPL
GGKAQFGGQRFGEMECWAMQAYGAAYALQELLTIKSDDILGRVKVYEAIVKGENIPEPGIPESFKVLLKE
LQSLCLNVEVLSGDGQAIELRDTDDEVFRAAEELG IDLSRREPSSVEDV
>gi]256390126 ] ref|YP_003111690.1] DNA-directed RNA polymerase subunit
beta [Catenulispora acidiphila DSM 44928]

MAASRTAQNITKNAARRI SFAKIKEPLEVPNLLALQTESFDWLVGNATWKGRVSEQQAAGLDVPTTSGLE
EIFEEISPIEDFQGTMSLTFRDHRFEPAKYS IDECKDRDFTYAAPLFVTAEFTNNETGE IKSQTVFMGDF
PLMTNKGTFIINGTERVVVTQLVRSPGLYFSQD I DKTSDKDVFNAK 1 1PSRGAWLEFE I DKRDMVGVRVD
RKRKQHVTVLLKALGWDDAR I LEEFGEYESMRQTLEKDHTAGQDEALLD I'YRKLRPGEPPTREAAQTLLD
NLYFNPKRYDLAKVGRYKIDKKLGQASG IDNTVLTEDD IVNAIKFLVKLHAGETEMDPQAEGMPMVVVEE
DD IDHFGNRRLRSVGEL 1QNQVRTGLARMERVVRERMTTQDVEAITPQTL INIRPVVASIKEFFGTSQLS
QFMDQTNPLSGLTHKRRLNALGPGGLSRERAGFEVRDVHPSHYGRMCP IETPEGPNIGL IGSLASYGRIN
AFGFIETPYRKVEDGRVTDHIDYLTADEEDRYVVAQANAPVRDDGSYTDERVLCRRKGGE IEMMAPAD 1D
YMDVSPRQMVSVATAMIPFLEHDDANRALMGANMMRQAVPLLQSDSPYVGTGMEYRCAVDAADVVTADKG
GVVTEVSADLVTVANDDATTSVYRIAKFRRSNQGTSFNQKVVVAEGERVEVGSVLADGPCTQDGEMALGK
NLLVAFMPWEGHNYEDAI ILSQRLVQDDVLSSIHIEEHEVDARDTKLGPEEITRD IPNVSEEVLADLDER
GIIRIGADVVPGDILVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGEQGK I IGVRIFDRDS
GDELPPGVNQLVRVYVAQKRK I THGDKLAGRHGNKGV IAKILPVEDMPFLEDGTPVDIVLNPLGVPSRMN
PGQVLETHLGWIAATGWDVGEGNAEWQERLRS I GADSAAPKTKVATPVFDGAREDE I TGLLGNTLKTRDG
VRLVDSTGKARMFDGRSGEPFPYP ISVGYMY I LKLHHLVYDDKLHARSTGPYSMITQQPLGGKAQFGGQRF
GEMEVWALEAYGAAYALQELLT IKSDDVLGRVKVYEAIVKGDNIPEPG IPESFKVL IKEMQSLCLNVEVL
SKDGTMIELRDTDEDVFRAAEELG IDLSRREPSSVEEV
>gi]332669509 | ref|YP_004452517.1] DNA-directed RNA polymerase subunit
beta [Cellulomonas fimi ATCC 484]
MAASRTPSAPTADAIANRTASRRISFAKIHEPLEVPDLLGLQTESFDWLLGNERWQARVAAALEAGRQDV
PETAGLEEIFEEISPIEDFGGSMSLSFREHRFEPPKYTAEECKEKDFTYAAPLFVTAEFVNYTTGE 1KSQ
TVFMGDFPLMTERGTFI INGTERVVVSQLVRSPGVYFERMADKTSDKD I LTAKV IPSRGAWLEFE I1DKRD
NVGVRVDRKRKQNATVLLKALGMTEAE IREEFAAYPAVIETLEKDHVQTQDEALLDLYRKIRPGEPPTVE
AGRALIENFYFNPKRYDLAKVGRYKLNKKLGQDAPLADSVLTLADVVATIKYLASLHIDLPTLPGTRAGE
ATEIRVETDD IDHFGNRRIRAVGEL 1QNQVRTGLSRMERVVRERMTTQDVEAITPQTL INIRPVVASIKE
FFGTSQLSQFMDQNNPLAGLTHKRRLSALGPGGLSRDRAGMEVRDVHPSHYGRMCP IETPEGPNIGLIGS
LASFGRINPFGFVETPYRKVVDGRVTDEVHYLTADDEDRHV IAQANAPLLEDGTFEEDRVLVRVKGGEIE
YVTGENIDYMDVSPRQMVSVATAL I PFLEHDDANRALMGANMQRQAVPLVRSEAPLVGTGMERRAAVDAG
DVIVATKPGVVTEVSADLIVTANDDATTSTYRVAKFRRSNQGTSYNQRVLVDTGARVEVGSVLADGPATD
EGELALGRNLLVAFMSWEGHNYEDAI ILSQRLVQDDVLSSIHIEEHEVDARDTKLGPEEITRD IPNVSEE
VLADLDERGI IRIGAEVAAGDILVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGESGTVIE
VRTFSREDGDELPAGVNELVRVY IAQRRK 1 TDGDKLAGRHGNKGV 1 SK1LPVEDMPFLADGTPVDVVLNP
LGVPGRMNVGQVLETHLGWVAKQGWD I ELAEGDVSWREGVPAVAAKSPAGNPVATPVFDGVPEETLTGLL
GSTLPNRDGERTVQQDGKARLFDGRSGEPFPDPVAVGYMY ILKLHHLVDDKIHARSTGPYSMITQQPLGG
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KAQFGGQRFGEMEVWALEAYGAAYTLQELLT IKSDDVPGRVKVYEAITVKGENIPDSGIPESFKVLLKEMQ
SLCLNVEVLSSDGVSI1DMKENDDEVYRAAEELGIDLSRRPNASSIEEI

>gi]296130503]ref]YP_003637753.1] unnamed protein product [Cellulomonas

flavigena DSM 20109]
MAASRIPTAPSADAIANRTASRRISFAKIHEPLEVPDLLGLQTESFDWLLGNERWQARVAAALEVGRNDV
PETAGLEEIFEEISPIEDFGGTMSLSFREHRFEPPKYTAEECKEKDFTFAAPLFVTAEFVNYTTGEIKSQ
TVFMGDFPLMTERGTFI INGTERVVVSQLVRSPGVYFERTADKTSDKDVLTAKV IPSRGAWLEFE IDKRD
NVGVRVDRKRKQNATVLLKALGMTESE IREEFAEYPAV IDTLEKDHVQTQDEALLDLYRKIRPGEPPTVE
AGRALLENFYFNPKRYDLAKVGRYKLNKKLGQDAPLSDSVLALSDVVATIKYLAALHIDKPTLPGTRGGQ
AVEIRVEPDD IDHFGNRR IRAVGEL IQNQVRTGLSRMERVVRERMTTQDVEAITPQTL INIRPVVASIKE
FFGTSQLSQFMDQNNPLAGLTHKRRLSALGPGGLSRDRAGMEVRDVHTSHYGRMCP IETPEGPNIGLIGS
LATYGRINPFGFVETPYRRVVDGKVTDEVDYLTADDEDRHV IAQANAPLNADGSFTESTVLVRTKGGEPD
LVPGANVDYMDVSPRQMVSVATAL I PFLEHDDANRALMGANMQRQAVPLVRSEAPLVGTGMERRAAVDAG
DVVVATKAGVVTEVSADLVTVANDDATTSTYRIAKFRRSNQGTCYNQRVLVEHGARVEPGSVLADGPATD
EGELALGRNLLVAFMSWEGHNYEDAI ILSQRLVQDDVLSSIHIEEHEVDARDTKLGPEE I TRDIPNVSEE
VLGDLDERGI IRIGAEVAAGDILVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGESGTVIE
VRTFSRDDGDELPAGVNELVRVY IAQRRK I TDGDKLAGRHGNKGV I SK1LPVEDMPFLEDGTPVDVVLNP
LGVPGRMNVGQVLETHLGWVAKQGWD I ELAEGEATWRDGVPAVAARSTPGNPVATPVFDGVPEETLTGLL
STTLPNRDGERTVKGDGKARLFDGRSGEPFPEPVSVGYMY ILKLHHLVDDKIHARSTGPYSMITQQPLGG
KAQFGGQRFGEMEVWALEAYGAAYTLQELLT IKSDDVPGRVKVYEATVKGENIPDSGIPESFKVLLKEMQ
SLCLNVEVLSSDGVS IDMKENDDEVYRAAEELG IDLSRRPNASSIEEI
>gi]336319916]ref]|YP_004599884.1] DNA-directed RNA polymerase, beta
subunit [Cellulomonas gilvus ATCC 13127]
MAASRTPSAPTADAIANRTASRRISFAKIYEPLEVPDLLGLQTESMDWLLGNERWQARVAAALEAGRNDV
PQTAGLEEIFEEISPIEDFGGTMSLSFREHRFEPPKYTAEECKEKDFTFAAPLFVTAEFVNYTTGE 1KSQ
TVFMGDFPLMTERGTF I INGTERVVVSQLVRSPGVYFERTADKTSDKDVLTAKV IPSRGAWLEFE IDKRD
NVGVRVDRKRKQNATVLLKALGMTEGE IREEFAAYPAV IDTLEKDHVQTQDEALLDLYRKIRPGEPPTVE
AGRALIENFYFNSKRYDLAKVGRYKVNKKLGQDAPLTDSVLSLSDVVATIKYLAALHIDQAALPGTRNGE
AIEVRVETDD IDHFGNRR IRAVGEL IQNQVRTGLSRMERVVRERMTTQDVEAITPQTL INIRPVVASIKE
FFGTSQLSQFMDQNNPLAGLTHKRRLSALGPGGLSRDRAGMEVRDVHPSHYGRMCPIETPEGPNIGLIGS
LASFGRINPFGFVETPYRKVVKGKVTDEVHYLTADDEDRHV IAQANAPLKANGEFEESRVLVRTKGGE 1D
YVTGETVDYMDVSPRQMVSVATAL I PFLEHDDANRALMGANMQRQAVPLVRSEAPLVGTGMERRAAIDAG
DVIVATKPGVVTEVSADLITVANDDATTTTYRVAKFRRSNQGTSYNQRVLVDHGARVEVGSVLADGPATD
EGELALGRNLLVAFMSWEGHNYEDAI 1LSQRLVQDDVLSSIHIEEHEVDARDTKLGPEEITRD IPNVSEE
VLADLDERGI IRIGAEVGAGDVLVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGESGTVIE
VRTFSRDDGDELPAGVNELVRVY IAQRRK 1 TDGDKLAGRHGNKGV 1 SK1LPVEDMPFLADGTAVDVVLNP
LGVPGRMNVGQVLETHLGWVAKQGWD I QLAEGDVSWRDGVPDVAASSPAGNPVATPVFDGVPEETLAGLL
GTTLPNRDGVRTVGPDGKARLFDGRSGEPFPDPVSVGYMY I LKLHHLVDDKIHARSTGPYSMITQQPLGG
KAQFGGQRFGEMEVWALEAYGAAYTLQELLTIKSDDVPGRVKVYEAIVKGENIPDSGIPESFKVLLKEMQ
SLCLNVEVLSSDGVS IDMKENDDEVYRAAEELG IDLSRRPNASSVEEI

>gi 111220537 | ref|YP_711331.1] rpoB gene product [Frankia alni ACN1l4a]
MAASRSSSRISFAKI IEPLEVPDLLALQTQSFDWL 1 GSDAWAERVQEA IDSGRDDVP I TSGLEEVFEEILS
PIEDFSGSMSLSFRDHRFEPPKYSVEECKDKDMTFSAPLFVTAEFTNNTTGE IKSQTVFMGDFPLMTPKG
TFVINGTERVVVSQLVRSPGVYFERSLDKASDKDLYSCKV IPSRGAWLEFE IDKRDTVGVR IDRKRRQSV
TVLLKALGWDEAR ILERFGDFPSMRITLEKDHTASQDDALLD I YRKLRPGEPPTRESAQTLLENLFFNPK
RYDLAKVGRYKVNKKLTLE IAHDVGVLTEDD IVRTIEYVVKLHAGADPAEYEVDD I DHFGNRRLRTVGEL
1ONQVRLGLARMERVVRERMTTQDVEAITPQTLINIRPVVASIKEFFGTSQLSQFMDQTNPLAGLTHKRR
LSALGPGGLSRERAGFEVRDVHPSHYGRMCPIETPEGPNIGLIGSLSTFARVNPFGFVETPYRKVVNGRYV
TDQIDYLTADEEDRHVKAQANTPLSPDGTFAEDRVLVRRKGGEVEF IPPDEVDYMDVSPRQMVSVATAMI
PFLEHDDANRALMGSNMQRQSVPLLRSEAPLVGTGMEARAAKDAGDVVVCVQAGVVEDLSADY I TVMHDD
GTRRTYRLAKFRRSNQGTCINQKP IVFEGDRVEAGQV IADGPCTDNGEMALGKNLLVAFMPWEGHNYEDA
1 1LSQRLVQDDVLSSIHIEEHEVDARDTKLGPEEITRD IPNVAEEVLADLDERG I IRIGAEVSPGDVLVG
KVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGESGKYV IGVRVFSREDGDELPPGVNELVRVYVA
QKRKITDGDKLAGRHGNKGV I1AKILPQEDMPFLEDGTPVDIVLNPHGVPRRMNIGQ I LETHLGWVAKTGW
QVDAGTEDWKERLRGIGADSSTPGTNVATPVFDGAREEE I TGLLDSTLPNRDGVQL IGSSGKATLFDGRT
GEPYPYPVAVGY 1Y ILKLLHLVDDKIHARSTGPYSMI TQQPLGGKAQFGGQRFGEMEVWALEAYGAAYAL
QELLTIKSDDVVGRVKVYEAIVKGENIPEPG IPESFKVLIKEMQSLCLNVEVLSSDGVQIEMRDTDEDVF
RAAEELGIDLSRREPSSVEEV
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>gi|86739286|ref]YP_479686.1] DNA-directed RNA polymerase subunit beta
[Frankia sp. Ccl3]

MAASRSSSRISFAKI IEPLEVPDLLALQTQSFDWL 1GSDAWAERVQEA IDSGRDDVP I TSGLEEVFKE ISP
I EDFSGSMSLSFRDHRFEPPKYSVEECKDKDMTFSAPLFVTAEFTNNNTGE IKSQTVFMGDFPLMTPKGTF
VINGTERVVVSQLVRSPGVYFERSLDKASDKDLYSCKV IPSRGAWLEFE IDKRDTVGVR IDRKRRQSVTVL
LKALGWDEARILERFGDFPSMRITLEKDHTAGQDDALLD I YRKLRPGEPPTRESAQTLLENLFFNPKRYDL
AKVGRYKVNKKLSLGVAHDVGVLTEND IVRTIEYVVKLHAGADPAEYEVDD IDHFGNRRIRTVGEL IQNQV
RLGLARMERVVRERMTTQDVEAITPQTLINIRPVVASIKEFFGTSQLSQFMDQTNPLAGLTHKRRLNALGP
GGLSRERAGFEVRDVHPSHYGRMCPIETPEGPNIGL IGSLSTFARVNPFGFIETPYRKVENGRVTGQ I DWL
TADEEDRHVKAQANTPLRPDGSFAEDRVLVRRKGGEVEF IPPDEVDYMDVSPRQMVSVATAMIPFLEHDDA
NRALMGSNMQRQSVPLLRSEAPLVGTGMEARAAKDAGDVVVCAQAGVVEDLSADY ITVMHDDGTRRTYRLA
KFRRSNQGTCINQKP IVNEGDRVGAGQV IADGPCTDNGEMALGKNLLVAFMPWEGHNYEDAI 1LSQRLVQD
DVLSSIHIEEHEVDARDTKLGPEE I TRD IPNVAEEVLADLDERGI IRIGAEVSPGDVLVGKVTPKGETELT
PEERLLRAIFGEKAREVRDTSLKVPHGESGKV IGVRVFSREDGDELPPGVNELVRVYVAQKRKITDGDKLA
GRHGNKGV IAK1LPAEDMPFLEDGTPVDVVLNPHGVPRRMN IGQ I LETHLGWVAKTGWQVDSGTEDWKERL
RGIGADAASAGTNVATPVFDGAREEE I TGLLDSTLPNRDGIQL I GSSGKAKLFDGRTGEPYPYPVAVGY 1Y
ILKLLHLVDDKIHARSTGPYSMITQQPLGGKAQFGGQRFGEMEVWALEAYGAAYALQELLT IKSDDVVGRV
KVYEAIVKGENIPEPGIPESFKVLIKEMQSLCLNVEVLSSDGVQIEMRDTDEDVFRAAEELG IDLSRREPS
SVEEV

>g1 358459761 | ref|ZP_09169955.1] DNA-directed RNA polymerase subunit
beta [Frankia sp. CN3]

MAASRSASR I SFAKIVEPLEVPDLLALQTQSFDWL 1GSDTWQERVQES IDAGRDDVPLTSGLEEVFEEIS
P1EDFSGSMSLSFRDHRFEPSKYSVEECKDKDMTYSAPMFVTAEFTNNTTGE IKSQTVFMGDFPLMTPKG
TFVINGTERVVVSQLVRSPGVYFEKSLDKTSDKDLFSCKV IPSRGAWLEFE IDKRDTVGVR IDRKRRQSV
TVLLKALGWDEARILERFGDYPSMRVTLEKDHTAGQDDALLD I'YRKLRPGEPPTRESAQTLLENLFFNPK
RYDLAKVGRYKVNKKLGLHVEGPVGVLTEEDVVRTIEYVVKLHEG IDPAYEVDD I DHFGNRRLRTVGELI
QNQVRLGLARMERVVRERMTTQDVEAITPQTL INIRPVVASIKEFFGTSQLSQFMDQTNPLAGLTHKRRL
SALGPGGLSRERAGMEVRDVHPSHYGRMCP IETPEGPNIGL IGSLSTFARVNPFGFVETPYRKVVAGRVT
DQIDYLTADEEDRHVVAQANAPLTGDGSFAEDRVLVRRKGGEVEF IPPDEVDYMDVSPRQMVSVATAMIP
FLEHDDANRALMGSNMQRQSVPLLRSESPLVGTGMEARAAKDAGDVVVCQQAGVVEDLSADY I TVMHDDG
TRRTYRLAKFRRSNQGTC INQKP I VDEGDRVESGQV IADGPCTDNGEMALGKNLLVAFMPWEGHNYEDA I
ILSQRLVQDDVLSSIHIEEHEVDARDTKLGPEEITRDIPNVAEEVLADLDERGI IR IGAEVNPGDVLVGK
VTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGESGKV IGVRVFSREDGDELPPGVNELVRVYVAQ
KRKITDGDKLAGRHGNKGV IAK IMPQEDMPFLEDGTPVDVVLNPHGVPRRMN1GQ I LETHLGWVAKTGWQ
VDAGKEEWKERLRT I GADAANPGQNVATPVFDGAREEE I TGLLDSTLPNRDGVQL I GASGKAKLFDGRTG
EQYPYPVAVGY 1Y ILKLLHLVDDKIHARSTGPYSMITQQPLGGKAQFGGQRFGEMEVWALEAYGAAYALQ
ELLTIKSDDVHGRVKVYEAIVKGEN IPEPGIPESFKVL IKEMQSLCLNVEVLSSDGVQIEMRDTDEDVFR
AAEELG IDLSRREPSSVEEV

>gi 158317799 ref|YP_001510307.1] rpoB gene product [Frankia sp.
EANlpec]

MAASRSASR I SFAKI IEPLEVPDLLALQTQSFDWL IGND IWAERVQEA IDADRNDVP I TSGLEEVFEEIS
P1EDFSGSMSLSFRDHRFEPPKYSVEECKDKDMTYSAPLFVTAEFTNNTTGE IKSQTVFMGDFPLMTPKG
TFVINGTERVVVSQLVRSPGVYFEKAIDKASDKDLFSCKV IPSRGAWLEFE IDKRDTVGVR IDRKRRQSV
TVLLKALGWDEARILERFGDFPSMRVTLEKDHTSSQDDALLDI'YRKLRPGEPPTRESAQTLLENLFFNPK
RYDLAKVGRYKVNKKLTLEVAHDVGVLTEDDVVRTIEY IVKLHAGQDPDNYEVDD I DHFGNRRLRTVGEL
1QNQVRLGLARMERVVRERMTTQDVEAITPQTL INIRPVVASIKEFFGTSQLSQFMDQTNPLAGLTHKRR
LSALGPGGLSRERAGFEVRDVHPSHYGRMCP IETPEGPNIGL IGSLSTFARVNPFGFVETPYRKVENGRYV
TGQIDYLTADEEDRHVKAQANTPLNADGTFAEDRVLVRRKGGEVEF IPPDEVDYMDVSPRQMVSVATAMI
PFLEHDDANRALMGSNMQRQSVPLLRSEAPLVGTGMEARAAKDAGDVVVCAQSGVVEDLSADY I TVMHDD
GTRRTYRLAKFRRSNQGTC INQKP IVFEGDRVEAGQV IADGPCTDNGEMALGKNLLVAFMPWEGHNYEDA
I ILSQRLVQDDVLSSIHIEEHEVDARDTKLGPEE I TRDIPNVAEEVLADLDERGI IRIGAEVSPGDVLVG
KVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGESGKYV IGVRVFSREDGDELPPGVNELVRVYVA
QKRKI1TDGDKLAGRHGNKGV IAKILPVEDMPFLPDGTAVDVVLNPHGVPRRMN IGQILETHLGWVAKTGW
QVDSGAEGWKERLRG IGADAAPPGTNVATPVFDGAREEE I TGLLDATLPNRDGQQM I GSSGKAELYDGRT
GEPYPYPVAVGY Y ILKLLHLVDDK IHARSTGPYSMITQQPLGGKAQFGGQRFGEMEVWALEAYGAAYAL
QELLTIKSDDVVGRVKVYEAIVKGENIPEPG IPESFKVL IKEMQSLCLNVEVLSSDGVSIEMRDTDEDVF
RAAEELGIDLSRREPSSVEEV
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>gi]288917220 ]| ref|ZP_06411589.1] DNA-directed RNA polymerase, beta
subunit [Frankia sp. EUN1f]

MAASRSASR I SFAKI IEPLEVPDLLALQTQSFDWL I GNDAWAERVQES IDAGRDDVP I TSGLEEVFEEIS
P1EDFSGSMSLSFRDHRFEPPKYSVEECKDKDMTFSAPLFVTAEFTNNTTGE IKSQTVFMGDFPLMTTKG
TFVINGTERVVVSQLVRSPGVYFEKAIDKASDKDLFSCK I IPSRGAWLEFE IDKRDTVGVR IDRKRRQSV
TVLLKALGWDEARILERFGEFPSMRVTLEKDHTSSQDDALLD1YRKLRPGEPPTRESAQTLLENLFFNPK
RYDLAKVGRYKVNKKLELEVAYDVGVLTEDDVVRTIEY IVKLHAGQEPDTYEVDD I DHFGNRRLRTVGEL
1QNQVRLGLARMERVVRERMTTQDVEAITPQTL INIRPVVASIKEFFGTSQLSQFMDQTNPLAGLTHKRR
LSALGPGGLSRERAGFEVRDVHPSHYGRMCP IETPEGPNIGL IGSLSTFARVNPFGFVETPYRKVENGRV
TGQIDYLTADEEDRHVKAQANTPLNADGSFAEERVLVRRKGGEVEF IPPDEVDYMDVSPRQMVSVATAMI
PFLEHDDANRALMGSNMQRQSVPLLRSEAPLVGTGMEARAAKDAGDVVVCAQSGVVEDLSADY I TVMHDD
GTRRTYRLAKFRRSNQGTCINQKP IVFEGDRVEAGQV IADGPCTDNGEMALGKNLLVAFMPWEGHNYEDA
I ILSQRLVQDDVLSSIHIEEHEVDARDTKLGPEE I TRDIPNVAEEVLADLDERGI IRIGAEVSPGDVLVG
KVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGESGKV IGVRVFSREDGDELPPGVNELVRVYVA
QKRKI1TDGDKLAGRHGNKGV IAKILPVEDMPFLSDGTAVDVVLNPHGVPRRMN IGQ I LETHLGWVAKTGW
QVDSGSEDWKERLRG IGADAAPPGTNVATPVFDGAREEE I TGLLDATLPNRDGTQL IGSSGKAELYDGRT
GEPYPYPVAVGY 1Y ILKLLHLVDDK IHARSTGPYSMITQQPLGGKAQFGGQRFGEMEVWALEAYGAAYAL
QELLTIKSDDVVGRVKVYEAIVKGENIPEPG IPESFKVL IKEMQSLCLNVEVLSSDGVSIEMRDTDEDVF
RAAEELGIDLSRREPSSVEEV

>0gi 392944827 ref|ZP_10310469.1] DNA-directed RNA polymerase, beta
subunit [Frankia sp. QA3]

MAASRSSSRISFAKI IEPLEVPDLLALQTQSFDWL 1 GSDAWAERVQEA IDSGRDDVP I TSGLEEVFEEILS
P1EDFSGSMSLSFRDHRFEPPKYSVEECKDKDMTFSAPLFVTAEFTNNTTGE IKSQTVFMGDFPLMTPKG
TFVINGTERVVVSQLVRSPGVYFERSLDKASDKDLYSCKV IPSRGAWLEFE IDKRDTVGVR I DRKRRQSV
TVLLKALGWDEARILERFGDYPSMRITLEKDHTASQDDALLDI'YRKLRPGEPPTRESAQTLLENLFFNPK
RYDLAKVGRYKVNKKLTLE IAHDVGVLTEDD IVRTIEYVVKLHAGADPAEYEVDD I DHFGNRRLRTVGEL
1QNQVRLGLARMERVVRERMTTQDVEAITPQTL INIRPVVASIKEFFGTSQLSQFMDQTNPLAGLTHKRR
LSALGPGGLSRERAGFEVRDVHPSHYGRMCPIETPEGPNIGLIGSLSTFARVNPFGFVETPYRKVVNGRYV
TDQIDYLTADEEDRHVKAQANTPLQPDGAFAEDRVLVRRKGGEVEF IPPDEVDYMDVSPRQMVSVATAMI
PFLEHDDANRALMGSNMQRQSVPLLRSEAPLVGTGMEARAAKDAGDVVVCVQAGVVEDLSADY I TVMHDD
GTRRTYRLAKFRRSNQGTCINQKP IVFEGDRVEAGQV IADGPCTDNGEMALGKNLLVAFMPWEGHNYEDA
1 ILSQRLVQDDVLSSIHIEEHEVDARDTKLGPEEITRDIPNVAEEVLADLDERGI IRIGAEVSPGDVLVG
KVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGESGKV IGVRVFSREDGDELPPGVNELVRVYVA
QKRKITDGDKLAGRHGNKGV IAKILPAEDMPFLEDGTPVDIVLNPHGVPRRMN IGQILETHLGWVAKTGW
QVDTGDEEWKERLRG IGADAAPAGTNVATPVFDGAREEE I TGLLDSTLPNRDGVQL IGSSGKATLFDGRT
GEPYPYPVAVGY 1Y ILKLLHLVDDK IHARSTGPYSMI TQQPLGGKAQFGGQRFGEMEVWALEAYGAAYAL
QELLTIKSDDVVGRVKVYEAIVKGENIPEPG IPESFKVLIKEMQSLCLNVEVLSSDGVQIEMRDTDEDVF
RAAEELGIDLSRREPSSVEEV

>gi 336179792 ref|YP_004585167.1] unnamed protein product [Frankia
symbiont of Datisca glomerata]

MAASPTSSRISFAKI IEPLEVPDLLALQTQSFDWL I GSDAWAERVQEA IDAGRDDVPVTSGLEEVFEEIS
P1EDFSGSMSLSFRDHRFEPPKYSVEECKDKDMTYSAPMFVTAEFTNNTTGE IKSQTVFMGDFPLMTPKG
TFVINGTERVVVSQLVRSPGVYFEKT I DKVSDKDLFSCKV I PSRGAWLEFEVDKRDTVGVR I DRKRRQSV
TVLLKALGWDEARILERFGDFPSMRVTLEKDHTSSQDDALLDI'YRKLRPGEPPTRESAQTLLENLFFNPK
RYDLAKVGRYKVNKKLEVDVPHDVGVLTEDDIVRTIEYVVQLHAGRDSSYDVDD I DHFGNRRLRTVGELI
QNQVRLGLARMERVVRERMTTQDVEAITPQTL INIRPVVASIKEFFGTSQLSQFMDQTNPLAGLTHKRRL
SALGPGGLSRERAGFEVRDVHPSHYGRMCPIETPEGPNIGL IGSLSTFARVNPFGFVETPYRKVVAGRVT
DQIDYLTADEEDRHV IAQANAPLSSDGSFAEHRVLVRRKGGEVEF IPPDEVDYMDVSPRQMVSVATAMIP
FLEHDDANRALMGSNMQRQSVPLLRSEAPLVGTGMEARAAKDAGDVVVCAQAGVVEDLSADY I TVMHDDG
TRRTYRMAKFRRSNQGTC INQKP IVDEGDRVEAGQV IADGPCTDNGEMALGKNLLVAFMPWEGHNYEDA I
ILSQRLVQDDVLSSIHIEEHEVDARDTKLGPEEITRDIPNVAEEVLADLDERGI IRIGAEVSPGDVLVGK
VTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGESGKV IGVRVFSREDGDELPPGVNELVRVYVAQ
KRKITDGDKLAGRHGNKGV IAK1LPAEDMPFLSDGTPVDVVLNPHGVPRRMN1GQ I LETHLGWVAKTGWQ
VDGGAEGWKERLRG IRADQAPPNTNVATPVFDGAREEE I TGLLASTLPNRDGVQL IGASGKAELFDGRTG
EPYPYPVAVGY 1Y ILKLLHLVDDKIHARSTGPYSMITQQPLGGKAQFGGQRFGEMEVWALEAYGAAYALQ
ELLTIKSDDVLGRVKVYEAIVKGENIPEPGIPESFKVL IKEMQSLCLNVEVLSSDGVSIEMRDTDEDVFR
AAEELG IDLSRREPSSVEEV
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>0 ]284992886 ]| ref]|YP_003411440.1] DNA-directed RNA polymerase subunit
beta [Geodermatophilus obscurus DSM 43160]

MAGSRPTS INPRTTDSGPYGQQSQAPQAGPRTGEADQQK IPGAPLRVSFAKISEPLEVPDLLALQTASFD
WLIGSPTWRATLSPEEQADAVGGLAEILEE ISP IEDFSGSMSLSFSNPRFEDVKASLEECKDKDMTYAAP
LFVTAEFMNNTTGE IKSQTVFMGDFP IMTNKGTFV INGTERVVVSQLVRSPGVYFDKTLDKTSDKDVFSA
KV IPSRGAWLEFDVDKRDTVGVRIDRKRRQPVTVLLKALGWTEDRIREHFQWSPTVLATLEKDHIAGQDE
ALLDIYRKLRPGEPPTRESAQALLENLFFNGKRYDLAKVGRYKVNKKLGVDVPQATLTLTEDDIVATIEY
VVRLHAGEPDHGVDD I DHFGNRRLRTVGEL IQNQ IRVGLSRMERVVRERMTTQDVEAITPQTLINIRPVV
ASIKEFFGTSQLSQFMDQTNPLAGLTHKRRLSALGPGGLSRERAGMEVRDVHPSHYGRMCP IETPEGPNI
GLIGSLSAYGRVNAFGFIETPYRRVQNGVVTDT IDYLTADEEDRFVVAQANSPLDAQGRFAEDRVLVRTK
GGEVDYLVPENVDYMDVSPRQMTSVATAMIPFLEHDDANRALMGANMQRQAVPLLRSEAPLVGTGMELRA
AVDAGDVVVAEKAGVVEDSTADYVTVMADDGTRQTYRLLKFRRSNQGTS INQTPVVDEGQRVEVGQVIAD
GPCTDEGEMALGKNLLVAFMPWEGHNYEDA I ILSQRLVQDDVLSSIHIEEFEVDARDTKLGAEEITRDIP
NVSEEVLADLDERGI IRIGAEVVPGD I LVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVKHGES
GKVIGVRVFSREDGDELPAGVNEL IRVYVAQMRK 1 SDGDKLAGRHGNKGV IAK I LPQEDMPFLEDGTPVD
I VLNPLGVPGRMNVGQVLETHLGWVAKSGWQVEGTPEWAVNLPDPARAAGPGTRTATPVFDGAREEEIVG
LLGST IPNRDGNRMVQPTGKARLFDGRSGEPFPEAISVGYVY I LKLLHLVDDKIHARSTGPYSMITQQPL
GGKAQFGGQRFGEMECWAMQAYGAAYALQELLT IKSDDILGRVKVYEAIVKGEN I PEPGIPESFKVLLKE
LQSLCLNVEVLSGDGQAIELRDTDDEVFRAAEELG IDLSRREPSSVEDV

>gi 152964649 ref|YP_001360433.1] DNA-directed RNA polymerase subunit
beta [Kineococcus radiotolerans SRS30216]
MEGPLLAASLPASAPNSTY IGNQSPRTVSGRYSFGK IHEPLEVPDLLALQTDSFDWLLGNKRWQDRVEAS
TNGGLAVPTTSGLEEIFEE ISP IEDFSGSMSLSFRDHRFEPPKYSLDDCKERDLTYSAPLFVTAEFINGN
TGEIKSQTVFMGDFPLMTDRGTFVINGTERVVVSQLVRSPG I YFERVPDKTSDRDTWTAK T IPSRGAWLE
FEI1DKRDTVGVRVDRKRKQSVTVLMKALGWSESQIREEFADYESMISTLEKDHTSGVEDALLDI'YRKLRP
GEPPTQEAARNLLDNLYFNPKRYDLAKVGRYKVNKKLGTEEPLSDSVLSVDDIVRTIKYLVKLHAGEVTM
PGVKNGQPVDVRVEVDD I DHFGNRRLRSVGEL IQNQVRTGLSRMERVVRERMTTQDVEAITPQTLINIRP
VVASIKEFFGTSQLSQFMDQTNPLAGLTHKRRLSALGPGGLSRERAGMEVRDVHPSHYGRMCP IETPEGP
NIGLIGSLSSYGRINPFGFIETPYRKIVDGVVSDEVEYLTADEEDAFV I AQANAPLDADSRFAEARVLVR
AKGGETEFVPRDEVDYMDVAARQMVSVATAMIPFLEHDDANRALMGANMQRQAVPLVKSEAPL IGTGMEF
RAAVDAGDVVVATKAGVATDVSADMITTSNDDGTSTTYKVAKFRRSNHGTAYNQQVV INEGDRVEVGTVL
ADGPSTDGGEMALGRNLMVAFMPWEGHNYEDAI ILSQRLVQDDVLSSIHIEEHEVDARDTKLGPEEITRD
I PNVAEEVLADLDERG I IRIGAEVRDGDLLVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHG
ETGTVIGVKVFDRDEGDELPPGVNQLVRVYVANKRK I TDGDKLAGRHGNKGV I SK1LPVEDMPFLEDGTP
VDVILNPLGVPSRMNVGQVLELHLGWIASRGWK 1 EGQPDWAKL I PEE IREAPAGSRIATPVFDGAREEE I
TGLLSSTIPTRDGDRLVGGDGKARLFDGRSGEPFPDPVAVGYMY I LKLHHLVDDKIHARSTGPYSMITQQ
PLGGKAQFGGQRFGEMEVWALEAYGAAYALQELLTIKSDDVLGRVKVYEAIVKGENIPEPGIPESFKVLI
KEMQSLCLNVEVLSSDGMAIEMRDSDEDVFRAAEELG IDLARREPSSVEEV
>gi|357390126 ] ref|YP_004904966.1] rpoB gene product [Kitasatospora
setae KM-6054]
MAAPRNASNNSASTAPLRVSFAKIKEPLEVPNLLALQTESFDWLLGNAAWKSRVEAALESGQDVPTKSGL
EEIFEEISPIEDFSGSMSLTFRDHRFEPPKNS IDECKDRDFTFAAPLFVTAEFTNNETGE IKSQTVFMGD
FPLMTNKGTFI INGTERVVVSQLVRSPGVYFDSTLDKVSDKD I FSAKT IPSRGAWLEME I DKRDMVGVRI
DRKRKQSVTVLLKALGWTTEMILEEFGEYESMRATLEKDHTQGQDDALLD I YRKLRPGEPPTREAAQTLL
ENLYFNPKRYDLAKVGRYKVNRKLGNAESLDSGVLTEPD I INTIKYLVKLHAGETEWRDDEGRDIVIEVD
DIDHFGNRRLRNVGEL IQNQVRTGLARMERVVRERMTTQDVEAITPQTL INIRPVVASIKEFFGTSQLSQ
FMDQTNPLSGLTHKRRLSALGPGGLSRERAGFEVRDVHPSHYGRMCP IETPEGPNIGL IGSLASYGRVNA
FGFIETPYRKVVDGVVTESVDYLTADEEDRYV IAQANAPLTAELTFAEPRVLVRRRGGEIDY IPGTEIDY
MDVSPRQMVSVATAM I PFLEHDDANRALMGSNMMRQAVPLLRSEAPLVGTGMEYRCAVDAADV I TADKAG
VVQEVSADYVTVANDDGTYNTYRAAKFTRSNQGTAFNQKVLVDEGQRVEVNQVLADGPCTDEGEMALGKN
LLVAFMSWEGHNYEDA I ILSQRLVQDDVLSSIHIEEHEVDARDTKLGPEE I TRDIPNVSEEVLADLDERG
1 IRIGADVVTGD ILVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGESGKV IGVRVFDREEG
DELPPGVNQLVRVYVAQKRKITNGDKLAGRHGNKGV I SK1LPVEDMPFLEDGTPVD I 1 LNPLGVPSRMNP
GQVLE IHLGWLAMQGWDVSGLADEWAQRLQAIGADTVEGGTNLATPVFDGAREDE ITGLLDNTTLTRDGE
RLVNSTGKARLFDGRSGEPFPMPVSVGYMY I LKLHHLVDDKLHARSTGPYSMITQQPLGGKAQFGGQRFG
EMEVWALEAYGAAYALQELLTIKSDDVLGRVKVYEAIVKGEN IPEPGIPESFKVL IKEMQSLCLNVEVLS
SDGQSIEMRDSDEDVFRAAEELG IDLSRREPSSVEEV
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>1cl|KUTG_05840T0 | KUTG_05840 | Kutzneria sp. 744 DNA-directed RNA
polymerase subunit beta (1165 aa)
MEGRILAVSRATKATAATNSTGIPGAPRRVSFAKIREPLAAPNLLELQTHSFEWLTGNEAWFQRRVDAGDE
APTGGLEEVLNE ISP 1EDFSGSMSLSFSDPRFDEVKASVEDCKDKDMTYAAPLFVTAEFTNHTTGEIKSQT
VFMGDFPMMTDKGTF 1 INGTERVVVSQLVRSPGVYYDTAIDKTTDKDVFNVK I IPSRGAWLEFDVDKRDTV
GVRIDRKRRQPVTVLLKALGWTTEQIRERFHFSETLLATLEKDHTAGPDEALLD1'YRKLRPGEPPTKESAQ
ALLENLFFKEKRYDLAKVGRYKVNKKLGLGFPVSTGVLTEDDIVTTIEYLVRLHAGDTEMTAGDTTVPVEV
DD IDHFGNRRLRTVGEL IQNQ IRVGLSRMERVVRERMTTQDVEAITPQTLINIRPVVAAIKEFFGTSQLSQ
FMDQTNPLAGLTHKRRLSALGPGG I SRERASMDVRDVHPSHYGRMCP IETPEGPN IGL 1 GSLSSFARVNPF
GFIESPYRKVVDGRVTDQIDYLTADEEDRYVKAQANTLVDDEGNFLEDRVMVRRKGGETDLADTADVDYMD
VSPRQMVSVATAMVPFLEHDDANRALMGANMQRQAVPLLRSESPLVGTGMELRAAVDAGDVV I AKKSGVVE
ELSADF I TVMADDGSRQTYAMHKFRRSNQGTC INQKP I VNEGDRVEHGQV IADGPCTQNGEMALGKNLLVA
IMPWEGHNYEDAI ILSQRLVQDDVLTSIHIEEHE IDARDTKLGAEE I TRDIPNVSEEVLADLDERGI IRIG
AEVRDGDILVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGETGKV1GIRVFSREDDDELPPG
VNELVRVYVAQKRR 1QDGDKLAGRHGNKGV IGK I LPVEDMPFMPDGTPVD IVLNTHGVPRRMN IGQVLETH
LGWIAKQGWS IDGDPEWASKMPEELYEVPPNTNTATPVFDGAREEE I 1 GLLGSTTPNRDGERMVGQNGKAT
LLDGRSGEPYPFPVAVGYMY I LKLLHLVDDKIHARSTGPYSMITQQPLGGKAQFGGQRFGEMECWAMQAYG
AAYTLQELLTIKSDDKLGRVKVYEAIVKGQNVPEPGVPESFKVLLKELQSLCLNVEVLSSDGAAIEMRDGD
DEDLERAAANLGINLSRNESPSVDDVVN

>g1]302869981 | ref|YP_003838618.1] DNA-directed RNA polymerase subunit
beta [Micromonospora aurantiaca ATCC 27029]
MAASRPAKTSRTSSAFAPRRVSFGRITEHLEVPNLLA IQNESFDWLVGNEAWQGRSADDPHARSGLAEILD
E1SPIEDFSGTMSLSFSAPRFDEVKASIEECKEKDLTYCAPLFVTAEFTNNTTGE IKSQTVFMGDFPMMTP
KGTFI INGTERVVVSQLVRSPGVYFDKQPDKTSDRDLSSVKV IPSRGAWLEFD IDKRDTVGVR IDRKRRQA
VTVLLKAIGWSAER IREKFGWSELMMTTLEKDHIAGQDEALLD1'YRKLRPGEPPTRENAQTLLDNLFFNPK
RYDVAKVGRYKFNKKLELDVPITTGTLTEDD IVATVEYLCRLHAGEEGYEADD I DHFGNRRLRTVGEL QN
QVRVGLSRMERVVRERMTTQDVEAITPQTLINIRPVVAAIKEFFGTSQLSQFMDQTNPLAGLTHRRRLSAL
GPGGLSRERAGFEVRDVHPSHYGRMCP IETPEGPN IGL 1GALSTFARVNPFGFIETPYRKVIDGRVTDQID
YLTADEEDRFVKAQANAPLKSDGTFAEDRVLVRRKGGETEDVAPGAVDYMDVSPRQMTSVATAMIPFLEHD
DANRALMGANMQRQAVPLVKAEAPLVGTGMEYRAAVDAGDVVVAEVGGVVEDLCADY I TVHQDDGHRRTYL
LHKFRRSNAGSCVNQKPVVFEGDRVEAGQV IADGPCTDEGEMALGRNLLVAFMCWEGHNYEDAT ILSQRLYV
QQDVLTSIHIEEHEVDARDTKLGPEEITRD IPNVSEEMLADLDERGI IRIGAEVVPGD ILVGKVTPKGETE
LTPEERLLRAIFGEKAREVRDTSLKVPHGETGTVIGVRTFSREDGDELPPGVNELVRVYVAQKRKIQDGDK
LAGRHGNKGVISKILPIEDMPFLEDGTPVDIVLNPLGVPSRMNIGQVLETHLGWVAKTGWSVDGDDAEWKR
QLRSINAHESEPDTNVATPVFDGAREEE I SGLLASTLPNRDGNQL I GGSGKAQLFDGRSGEPLPDPIAVGY
VY ILKLNHLVDDK IHARSTGPYSMITQQPLGGKAQFGGQRFGEMECWAMQAYGAAYALQELLTIKSDDVLG
RVKVYEAIVKGENIPEPGIPESFKVLLKELQSLCLNVEVLSSDGVALEMRETDDEVFRAAEELGIDLSRRE
PSSVEEV

>0 ]443294185]|ref|ZP_21033279.1] DNA-directed RNA polymerase subunit
beta [Micromonospora lupini str. Lupac 08]
MAASRPAKTSRTSSAFAPRRVSFGRITEHLEVPNLLAIQNESFDWLVGNEAWQGRSADDPHARSGLAEIL
EEISPIEDFSGTMSLSFSAPRFDEVKAS IEECKEKDLTYCAPLFVTAEFTNNTTGE IKSQTVFMGDFPMM
TPKGTFVINGTERVVVSQLVRSPGVYFDKQPDKTSDRDLSSVKV IPSRGAWLEFD IDKRDTVGVR IDRKR
RQAVTVLLKAIGWSAER IREKFGWSELMMTTLEKDHIAGADEALLD 1 YRKLRPGEPPTRENAQTLLDNLF
FNPKRYDVAKVGRYKFNKKLEVDVPITTGTLTEDD IVATVEYLCRLHAGEDGYEADD IDHFGNRRLRTVG
EL IQNQVRVGLSRMERVVRERMTTQDVEAITPQTL INIRPVVAAIKEFFGTSQLSQFMDQTNPLAGLTHR
RRLSALGPGGLSRERAGFEVRDVHPSHYGRMCP IETPEGPNIGL IGALSTFARVNPFGFIETPYRKVVEG
RVTDQIDYLTADEEDRFVKAQANARLKADGTFAEERVLCRRKGGETEDVVPGAVDYMDVSPRQMTSVATA
M1PFLEHDDANRALMGANMQRQAVPLVKAEAPLVGTGMEYRAAVDAGDVVVAEVGGY IEDLCADYVT IHQ
DDGHRRTYLLHKFRRSNAGSCVNQKPVVFEGDRVEAGQV IADGPCTDEGEMALGRNLLVAFMCWEGHNYE
DAIILSQRLVQQDVLTSIHIEEHEVDARDTKLGPEEITRDIPNVSEEMLADLDERGI IRIGAEVVPGDIL
VGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGETGTV IGVRTFSREDGDELPPGVNELVRVY
VAQKRKI1QDGDKLAGRHGNKGV I SK1LP IEDMPFLEDGTPVDIVLNPLGVPSRMNIGQVLETHLGWVAKT
GWKVEGDDTDWKRQLRS IDAHESEGDTNVATPVFDGAREEE I SGLLESTLPNRDGKQL I GRTGKAQLFDG
RSGEPLPDPIAVGYVY ILKLNHLVDDK IHARSTGPYSMITQQPLGGKAQFGGQRFGEMECWAMQAYGAAY
ALQELLTIKSDDVLGRVKVYEAIVKGEN IPEPGIPESFKVLLKELQSLCLNVEVLSSDGVALEMRETDDE
VFRAAEELGIDLSRREPSSVEEV
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>gi]315501442]ref]|YP_004080329.1] DNA-directed RNA polymerase subunit
beta [Micromonospora sp. L5]

MAASRPAKTSRTSSAFAPRRVSFGRITEHLEVPNLLA IQNESFDWLVYGNEAWQGRSADDPHARSGLAEIL
DEISPIEDFSGTMSLSFSAPRFDEVKAS IEECKEKDLTYCAPLFVTAEFTNNTTGE IKSQTVFMGDFPMM
TPKGTFI INGTERVVVSQLVRSPGVYFDKQPDKTSDRDLSSVKV IPSRGAWLEFD IDKRDTVGVR IDRKR
RQAVTVLLKAIGWSAER IREKFGWSELMMTTLEKDHIAGQDEALLD 1 YRKLRPGEPPTRENAQTLLDNLF
FNPKRYDVAKVGRYKFNKKLELDVPITTGTLTEDD IVATVEYLCRLHAGEEGYEADD IDHFGNRRLRTVG
EL IQNQVRVGLSRMERVVRERMTTQDVEAITPQTLINIRPVVAAIKEFFGTSQLSQFMDQTNPLAGLTHR
RRLSALGPGGLSRERAGFEVRDVHPSHYGRMCP IETPEGPNIGL IGALSTFARVNPFGFIETPYRKVIDG
RVTDQIDYLTADEEDRFVKAQANAPLKSDGTFAEDRVLVRRKGGETEDVAPGAVDYMDVSPRQMTSVATA
M1PFLEHDDANRALMGANMQRQAVPLVKAEAPLVGTGMEYRAAVDAGDVVVAEVGGVVEDLCADY ITVHQ
DDGHRRTYLLHKFRRSNAGSCVNQKPVVFEGDRVEAGQV IADGPCTDEGEMALGRNLLVAFMCWEGHNYE
DAIILSQRLVQQDVLTSIHIEEHEVDARDTKLGPEEITRDIPNVSEEMLADLDERGI IRIGAEVVPGDIL
VGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGETGTV IGVRTFSREDGDELPPGVNELVRVY
VAQKRKI1QDGDKLAGRHGNKGV I SKILP IEDMPFLEDGTPVDIVLNPLGVPSRMN 1 GQVLETHLGWVAKT
GWSVDGDDAEWKRQLRSINAHESEPDTNVATPVFDGAREEE I SGLLASTLPNRDGNQL I GGSGKAQLFDG
RSGEPLPDPIAVGYVY ILKLNHLVDDK IHARSTGPYSMI TQQPLGGKAQFGGQRFGEMECWAMQAYGAAY
ALQELLTIKSDDVLGRVKVYEAIVKGENIPEPGIPESFKVLLKELQSLCLNVEVLSSDGVALEMRETDDE
VFRAAEELGIDLSRREPSSVEEV

>g1]238061130| ref|ZP_04605839.1] DNA-directed RNA polymerase, beta
subunit [Micromonospora sp. ATCC 39149]
MAASRPAKTSRTSSAFAPRRVSFGRITEHLEVPNLLA IQNESFDWLVGNEAWQGRSADDPHARSGLAEIL
DEISPIEDFSGTMSLSFSAPRFDEVKAS IEECKEKDLTYCAPLFVTAEFTNNTTGE IKSQTVFMGDFPMM
TPKGTFI INGTERVVVSQLVRSPGVYFDKQPDKTSDRDLSSVKV I PSRGAWLEFD I DKRDTVGVR IDRKR
RQAVTVLLKAIGWSAERIREKFGWSELLMTTLEKDHIAGQDEALLDI'YRKLRPGEPPTRENAQTLLDNLF
FNPKRYDVAKVGRYKFNKKLELSVPITTGTLTEDD IVATVEYLCRLHAGEDGYEADD IDHFGNRRLRTVG
EL IQNQVRVGLSRMERVVRERMTTQDVEAITPQTL INIRPVVAAIKEFFGTSQLSQFMDQTNPLAGLTHR
RRLSALGPGGLSRERAGFEVRDVHPSHYGRMCP IETPEGPNIGL IGALSTFARVNPFGFIETPYRKVVDG
RVTDQIDYLTADEEDRFVKAQANAPLKADGTFVEDRVLVRRKGGETEDVAPGAVDYMDVSPRQMTSVATA
M1PFLEHDDANRALMGANMQRQAVPLVKAESPLVGTGMEYRAAVDAGDVVVAEVGGVIEDLCADY ITIHQ
DDGHRRTYLLHKFRRSNAGSCVNQKPVVFEGDRVEAGQV IADGPCTDEGEMALGRNLLVAFMCWEGHNYE
DAIILSQRLVQQDVLTSIHIEEHEVDARDTKLGPEEITRDIPNVSEEMLADLDERGI IRIGAEVVPGDIL
VGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGETGTV IGVRTFSREDGDELPPGVNELVRVY
VAQKRKIQDGDKLAGRHGNKGV I SKILPIEDMPFLEDGTPVD IVLNPLGVPSRMNIGQVLETHLGWVAKT
GWSVDGDDAEWKRQLRSIEAHESEPDTNVATPVFDGAREEE I SGLLASTLPNRDGKQL I GSSGKAQLFDG
RSGEPLPDPIAVGY 1Y ILKLNHLVDDK IHARSTGPYSMITQQPLGGKAQFGGQRFGEMECWAMQAYGAAY
ALQELLT IKSDDVLGRVKVYEAIVKGENIPEPG IPESFKVLLKELQSLCLNVEVLSSDGVALEMRETDDE
VFRAAEELGIDLSRREPSSVEEV

>0 ]389866528] ref|YP_006368769.1] DNA-directed RNA polymerase subunit
beta [Modestobacter marinus]
MAGSRPTSTTTTDSSTTPVDVQPGPRTGGTDQQKIPGAPLRVSFAKIREPLEVPDLLALQTASFDWLVGS
PQWKATLAPEEQADAVGGLAEILEEISP IEDFSGSMSLSFSNPRFEDVKASLEECKDKDMTYAAPLFVTA
EFMNNTTGE IKSQTVFMGDFP IMTSKGTFVINGTERVVVSQLVRSPGVYFDKTLDKTSDKDVYSAKVIPS
RGAWLEFDVDKRDTVGVRIDRKRRQPVSVLLKALGWTEDRIREHFQWSPTMLATLEKDHIAGQDEALLDI
YRKLRPGEPPTRESAQALLENLFFNPKRYDLAKVGRYKVNKKLGVEVPQGTSTLTEDDIVATIEYVVRLH
AGEPEHGVDD I DHFGNRRLRTVGEL IQNQ IRVGLSRMERVVRERMTTQDVEAITPQTL INIRPVVASIKE
FFGTSQLSQFMDQTNPLAGLTHKRRLSALGPGGLSRERAGMEVRDVHPSHYGRMCPIETPEGPNIGLIGS
LSSFGRVNPFGFIETPYRKVENGQVTDQIDYLTADEEDRFVVAQANSPLDAQGRLAEERVLVRTKGGEVD
YLAPENVDYMDVSPRQMTSVATAM I PFLEHDDANRALMGANMQRQAVPLLRSEAPLVGTGMELRAAVDAG
DVVVAEKAGVVEDSTADYVTVMADDGTRQTYRLLKFRRSNQGTS INQSPVVQEGQRVEVGQVIADGPCTD
EGEMALGKNLLVAFMPWEGHNYEDAI ILSQRLVQDDVLSSIHIEEFEVDARDTKLGAEE I TRDIPNVSEE
VLADLDERGI IRIGAEVVPGDILVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVKHGESGKVIG
VRVFSREDGDELPAGVNEL IRVYVAQMRK I SDGDKLAGRHGNKGV I SK1LPQEDMPFLEDGTPVD IVLNP
LGVPGRMNVGQVLETHLGW I AKQGWEVEGTPEWAAKLPGAARQAAPGTRTATPVFDGAKEDE I IGLLGST
I PNRDGDRMVKETGKARLFDGRSGEPFPEP I1SVGYVY I LKLLHLVDDK IHARSTGPYSMITQQPLGGKAQ
FGGQRFGEMECWAMQAYGAAYALQELLTIKSDDILGRVKVYEAIVKGENIPEPGIPESFKVLLKELQSLC
LNVEVLSGDGQAIELRDTDDEVFRAAEELG IDLSRREPSSVEDV
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>gi]258651304 | ref]YP_003200460.1] DNA-directed RNA polymerase subunit
beta [Nakamurella multipartita DSM 44233]
MAVTSTSRSTASSPNRVSFAKLREPLEVPNLLALQTDSFAWLVGGADWRARQDEPTPSGLDEILEEISPI
EDFSGNLSLSFSDPRFDEVKANEEECRDKDMTYSAPLFVTAEFMNGETGE IKSQTVFMGDFPMMTSKGTF
I INGTERVVVSQLVRSPGVYFDKSLDKTAGKDVFSCKV I PSRGAWLEFDVDKRDT IGVR IDRKRRQPVSV
LLKALGWDTERIREHFSWSPVLLATLEKDH IAGQDEALLD 1 YRKLRPGEPPTKESAQALLDNLFFKDKRY
DLAKVGRYKMNKKLGVNQPTSVGTLTEDDLLSIVEYLLRLHQGDAEWTKNGRVYPVETDD IDHFGNRRLR
TVGELIQNQIRVGLSRMERVVRERMTTQDVEAITPQTLINIRPVVASIKEFFGTSQLSQFMDQTNPLAGL
THKRRLSALGPGGLSRDRASLEVRDVHPSHYGRMCP IETPEGPNIGL 1GSLSTFARVNPFGFIETPYRKV
IDGVATDQIEYLTADEEDRF 1 1 AQASAKLDNDGRFTENRVLVRRKGSGEVDQVPPAEVEYMDVSPRQTVS
VATAMIPFLEHDEANRALMGANMQRQSVPLLRSEAPLVGTGMEARAAKDAGDVL IAEKSGVVEEATADY I
SVMNDDGTHRTYRLNKFRRSNQGTSFNQKP I VDEGARVEAGDV IADGPCTDGGEMALGKNLLVAFMPWEG
HNYEDAI ILSQRI1VQDDVLTSIHIEEHE IDARDTKLGPEE I TRD IPNVSEEVLADLDERG IVRVGAEVQD
GDILVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGETGKV 1GIRVFNRDDDGAELPPGVNE
LVRVYVAQKRK IQDGDKLAGRHGNKGV IGK1LPVEDMPFLPDGTPVD IVLNPHGVPRRMNIGQILETHLG
WVASQGWQVEGEPGWAKNLSEQTREAGPWTKTATPVFSGASEDE IMGLLGSTTPTRDGERLVHTDGKATL
FDGRTGEPFPYPVAVGYMY I IKLLHLVDDKIHARSTGPYSMITQQPLGGKAQFGGQRFGEMECWAMQAYG
AAYTLQELLTIKSDDIVGRVKVYEAIVKGENIPEPGIPESFKVLLKELQALCLNVEVLSSDGVAIEMRDS
DDDDLERAAANLGINLSRNESASVDDLVN

>g1 326333393 | ref|ZP_08199639.1] DNA-directed RNA polymerase, beta
subunit [Nocardioidaceae bacterium Broad-1]
MAARTSSGDSTPRRISFAKISEPLELPQLLALQTESFDWL I GNERWQEQVAAREAAGEDVSHKSGLQEIF
EEISPIEDFSETMSLSFESPVFYDPKYTVEECKEKDFTYSAPLYVSAEFTNNDTGE IKGQTVFMGDFPLM
TDQGTFVINGTERVVVSQLVRSPGVYFERTADKTSDKD 1 YTAKL I PSRGAWLEFE I DKRDLVGVRLDRKR
KONVTVLLKALGWTNEQIREEFGEYESMMLTLEKDSTTAQDDALLDI'YRKLRPGEPPTREAAQTLLNNYY
FNPKRYDTAKVGRYKVNKKLGLTEAFDQQTLTVDD IVATIKYVVALHDGRTQLETPQGT ID IAADD IDHF
GNRRMRTVGEL IQNQLRTGLARMERVVRERMTTQDVEAITPQSL INIRPVVAALKEFFGTSQLSQFMDQN
NPLAGLTHKRRLSALGPGGLSRDRAGMEVRDVHPSHYGRMCP IETPEGPNIGL IGSLASFGRINPFGFVE
TPYRKVVNGVVTDQIDYLTADDEDKYVIAQANAAVDENMKFATERVLVRQRDGEVSELLADEVDY IDVSP
RQMVSVATAL I PFLEHDDANRALMGANMQRQAVPLVRSDSPLVGTG IEYRAAVDAGDVLVAKKAGVVKEV
SADVIETLNDDGTYTTYKLAKFERSNQGNCVNQQPLVDEGARVEVGSPLADGPATQGAEMALGANLLVAF
QSWQGHNYEDAI ILSQRLVQQDYLTSIHIEEHEVDARDTKLGPEE I TRD IPNVSEEMLADLDERGI IRIG
AEVTTGDILVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSMKVPHGEEGTV IGVRVFDREEGDELPP
GVNQLVRVYVAQKRK I SVGDKLAGRHGNKGV I AK1LPVEDMPFMEDGTPVDVLLNPLGVPRRMN IGQVLE
LHLGWLAKQGWDLNLSDDPDDSAWKQRL IKIHADKADPGTKVATPVFDGAREDE I TGLLASTLPNRDGQR
VVGTDGKARLFDGRSGEPFPEPVAVGYMY I LKLHHLVDDK IHARSTGPYSMITQQPLGGKAQFGGQRFGE
MEVWAMEAYGAAYALQELLT IKSDDVPGRVKVYEAIVKGENIPDSG I PESFKVLVKEMQSLCLNVEVLSQ
DGSAIELRDAEEDVFRAAEELG IDLSRREPSSVEEYV

>g1i]402802503|gb|AFR09913.1] DNA-directed RNA polymerase, beta subunit
[Nocardiopsis alba ATCC BAA-2165]
MQTESFDWLLGNDTWKTRVETARNAGRKDVPEQSGLEE IFEE ISP 1EDFSGTMSLSFRDHRFEPPKYSEE
ECKDKDMTFSAPMFVTAEFINNDTGE IKSQTVFMGDFPLMTAKGTF I INGTERVVVSQLVRSPGVYFDKS
VDKTSDKDLFGCKV IPSRGAWLEFEVDKRDFVGVR IDRKRKQGVTVLLKALGWTTDQILERFGQYESIRN
TLEKDPTAGTDDALLDIYRKLRPGEPPTKESAQALLENLYFNPKRYDLAKVGRYKINKKLGLDTDYTQGT
LTEEDIVATIDYLVRLHAGEVEKETVFGLRPIETDD IDHFGNRRLRTVGEL IQNQVRLGLARMERVVRER
MTTQDVEAITPQTLINIRPVVASIKEFFGTSQLSQFMDQTNPLAGLTHKRRLSALGPGGLSRERAGFEVR
DVHPSHYGRMCP IETPEGPNIGLIGSLAAYGRVNSFGFVETPYRKVIDGRISEQIDYLTADEEDLYVIAQ
ANTPLNADGSFAESGVLVRRKGGEFEQVDTSEVDYMDVSPRQMVSVATAMIPFLEHDDANRALMGSNMQR
QAVPLLRAEAPFVGTGMEYRAATDAGEV I LAEKAGVVEDVTADYVTVMADDGTRKTYRMGKFQRSNQGTC
FNQRP I VHEGQRVEVKQVLADGPSTDQGEMSLGKNLLVAYMSWEGHNYEDAI I LSQRLVQDDVLSSIHIE
EHEVDARDTKLGPEEITREIPNVSEEVLADLDDRGI IRIGAEVVDGDILVGKVTPKGETELTPEERLLRA
I FGEKAREVRDTSLKVPHGETGKV IGVRVFSREEGDELAPGVYNEMVRVYVAQKRK I TDGDKLAGRHGNKG
VIAKILPQEDMPFLEDGTPVDI ILNPLGVPGRMNVGQVLEVHLGWLAKNGWVVEGAEEEWQKSLHAIGAS
DVEPNSRVATPVFDGLHGDELSGL IKSVRPNKDGNRL INDDGKARLFDGRTGEPFAEP I SVGYKY ILKLH
HLVDDKIHARSTGPYSMITQQPLGGKAQFGGQRFGEMEVWALEAYGAAYALQELLT IKSDDVVGRVKVYE
AIVKGENIPEPG I PESFKVL IKEMQSLCLNVEVLSSDGMS I EMRDSDEDVFRAAEELG IDLGRREPSSVE
EV
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>gi]297564030] ref]YP_003683003.1] DNA-directed RNA polymerase subunit
beta [Nocardiopsis dassonvillei subsp. dassonvillei DSM 43111]
MAASRNASANALGPHRVSFARIQEPLEVPNLLALQTESFDWLLGNDRWKTRVETARNAGRKDVPEQSGLE
EIFEEISPIEDFSGTMSLSFRDHRFEPPKYSEDECKDRDMTYSAPMFVTAEFINNDTGE IKSQTVFMGDF
PLMTETGTFIINGTERVVVSQLVRSPGVYFDKSVDKTSDKDLYGCKV IPSRGAWLEFEVDKRDFVGVRID
RKRKQGVTVLLKALGWTTDQILERFGQYESIRNTLEKDPTAGTDDALLD I'YRKLRPGEPPTKESAQALLE
NLYFNPKRYDLAKVGRYKINKKLGLDTDYRQGTLTEEDIVATIDYLVRLHAGETEKETVNGPRPIETDDI
DHFGNRRLRTVGEL 1QNQVRLGLARMERVVRERMTTQDVEAITPQTLINIRPVVASIKEFFGTSQLSQFM
GQTNPLEGLTHKRRLSALGPGGLSRERAGFEVRDVHPSHYGRMCP IETPEGPNIGL 1GSLAAYGRVNSFG
FVETPYRRI I1DGKVSDQVDYLTADEEDLHV IAQANTPMNPDGSFAEAGVLVRRKGGEFEQVSTDEVDYMD
VSPRQMVSVATAMIPFLEHDDANRALMGSNMQRQAVPLLMAESPFVGTGMEYRAATDAGEVVLAQKAGVY
EDVTADYVTVMADDGTRKTYRMGKFQRSNQGTCFNQRP I VAEGQRVEERQVLADGPSTDQGEMSLGKNLL
VAYMSWEGHNYEDAI I LSQRLVQDDVLSS IHIEEHEVDARDTKLGPEE I TREIPNVSEEVLADLDDRGI |
RIGAEVVDGDILVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGETGKV IGVRVFSREDGDE
LAPGVNEMVRVYVAQKRK I TDGDKLAGRHGNKGV ISK1LPQEDMPFLEDGTPVDI ILNPLGVPGRMNVGQ
VLEVHLGWLAKNGWLVEGVEEEWQKSLEAIGATDVPPDSRVATPVFDGLRGDELSGL IKSVRPNADGNRL
INEDGKARLFDGRTGEPFAEP ISVGYKY ILKLHHLVDDK IHARSTGPYSMITQQPLGGKAQFGGQRFGEM
EVWALEAYGAAYALQELLT IKSDDVVGRVKVYEAIVKGENIPEPGIPESFKVLIKEMQSLCLNVEVLSSD
GMSI1EMRDSDEDVFRAAEELGIDLGRREPSSVEEV

>gi 119714958 ref|YP_921923.1] rpoB gene product [Nocardioides sp.
JS614]
MQIEERIVEGHLLAARTTPGNTRRISFAKITEPLEVPQLLSLQTDSFDWLVGNDKWNAAVERRRSEGEDV
SSKSGLQEIFEEISPIEDFSETMSLSFENPVFYDPKYTVDECKEKDFTYSAPLYVSAEFTNNDTGE IKGQ
TVFMGDFPLMTDKGTF I INGTERVVVSQLVRSPGVYFERTADKTSDKD 1 YTAKL I PSRGAWLEFE I1DKRD
MVGVRLDRKRKQONVTVLLKALGWTNEQIREEFGEYESMMLTLEKDHTQGQDDALLD I'YRKLRPGEPPTRE
AAQTLLNNYYFNPKRYDLAKVGRYKINKKLGLLEAFDQQTLT IDDVVAAIKY IVALHDGREQIEAPQGTL
DI1SADD IDHFGNRRMRTVGEL 1QNQLRTGLARMERVVRERMTTQDVEAITPQSL INIRPVVAALKEFFGT
SQLSQFMDQTNP IAGLTHKRRLSALGPGGLSRDRAGMEVRDVHPSHYGRMCP IETPEGPNIGL 1GSLASY
GRINPFGFVETPYRKVTKGKVTDQIDYLTADDEDRYVIAQANAALDDKSRFVEERVLVRQRDGEVSEVLA
DEVDYMDVSPRQMVSVATAL IPFLEHDDANRALMGANMQRQAVPL IKSDSPLVGTGIEYRAAVDAGDVVV
ATAAGVVKEVSADVIETMNDDGTYSTYRLAKFKRSNQGTC INQRPLVSEGDRLEIGTP IADGPCTDEAEM
ALGTNLLVAFMPWQGHNYEDAI ILSQRLVQEDILTSIHIEEHEVDARDTKLGPEEITRDIPNVSEEMLAD
LDERGIIRIGAEVTTGDVLVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSMKVPHGESGTVIGVRVF
DREDGDELPPGVNQLVRVYVAQKRKISVGDKLAGRHGNKGV 1AKI1LPI1EDMPFMEDGTPVDVVLNPLGVP
RRMNIGQILELHLGWLAKQGWDLNLNDDKSGADWKQRL IKIHADKAEPGTKVATPVFDGAREDEITGLLG
STIPNRDGVRMIDNTGKASLFDGRSGEPFPEPVAVGYMY I LKLHHLVDDK IHARSTGPYSMITQQPLGGK
AQFGGQRFGEMEVWAMEAYGAAYALQELLT IKSDDVPGRVKVYEAITVKGEN IPDSGIPESFKVLVKEMQS
LCLNVEVLSQDGTAIEMRDAEEDVFRAAEELG IDLSRREPSSVEEV
>gi]331699183|ref]|YP_004335422.1] DNA-directed RNA polymerase subunit
beta [Pseudonocardia dioxanivorans CB1190]
MAVSRATVTTATPGSAVSANPSFPGAPTRVSFAKIREPLEVPDLLDLQIQSFEWLVGSEAWFQRR IDAGD
DNPVGGLEEILAEISPIEDFSGSMSLSFSDPRFDEVKASVEECRDKDMTYGAPLFVTAEFTNNTTGEIKS
QTVFMGDFPVMTDKGTF I INGTERVVVSQLVRSPGVYFDHAIDKTTEKDVYSVKI IPSRGAWLEFDVDKR
DTVGVRIDRKRRQPVTVLLKALGWTNEQ I SERFGFSET IMATLEKDHTAGQDEALLD 1 YRKLRPGEPPTR
ESAQTLLENLFFKDKRYDLAKVGRYKANKKLGLAIDNSVGTLTEEDIATTIEYLVRLHAGETSMAGGGNG
TAGIPGEVVPVETDD IDHFGNRRLRTVGEL IQNQVRVGLSRMERVVRERMTTQDVEAITPQTL INIRPVV
AAITKEFFGTSQLSQFMDQHNPLAGLTHKRRLSALGPGGLSRERAGFEVRDVHPSHYGRMCP IETPEGPNI
GLIGSLSTFAQVNPFGFIQTPYRKVVDGVVTEQIDYLTADEEDRFVIAQANAPLNDDGSFTEDRVLVRRK
GGEVDLIPPTGVEY IDVSPRQMVSVATAL I1PFLEHDDANRALMGANMQRQSVPLLRSEAPLVGTGMELRA
AVDAGDVLVAEKAGVVEELCADY I TVMADEGTRQTYRLNKFRRSNQGTCNNQKP 1VDEGQRVEVGQVLAD
GPCTENGEMALGKNLLVAIMPWEGHNYEDATI ILSQRLVQDDVLTSIHIEEHE IDARDTKLGAEEITRDIP
NVSEEVLADLDERGI IR1GAEVQPGD I LVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGEN
GKVIGIRVFSRDDEDELAPGVNELVRVYVAQKRKIQDGDKLAGRHGNKGV IGKILPAEDMPFLPDGTPVD
I ILNTHGVPRRMNIGQVLETHLGWIAKSGWE IEGTPEWASKMPEELYSVAPNTNTATPVFDGAKEHEITG
LLASTRPNRDGDRMVGPDGKAQLFDGRSGEPYPFPVAVGYMY I LKLAHLVDDK IHARSTGPYSMITQQPL
GGKAQFGGQRFGEMECWAMQAYGAAYTLQELLT IKSDDVVGRVKVYEAIVKGENIPEPGIPESFKVLLKE
LQSLCLNVEVLSSDGAAIEMRDSDDEDLERAAANLG INLSSRPGSDSITVDDVVN
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>0i]418460788]|ref|ZP_13031875.1] DNA-directed RNA polymerase subunit
beta [Saccharomonospora azurea SZMC 14600]
MQIRSFEWFTGSEAWYERAVNEGEENPVGGLEEVLNE ISP 1EDFSGSMSLSFSDPRFDEVKASVEECKDK
DMTYAAPLFVTAEFVNNNTGE IKSQTVFMGDFPVMTDKGTF I INGTERVVVSQLVRSPGVYFDQSVDKST
DKDVFSVKI IPSRGAWLEFDVDKRDTVGVR IDRKRRQPVTVLLKALGWTAEQIRERFSFSETLLATLEKD
STATQDEALLD IHRKLRPGEPPTKESAQALVENLFFKDKRYDLAKVGRYKVNKKLGLSLPYDTGTLTEDD
IVATIEYLVRLHAGEETMRVGDVEVPVETDD IDHFGNRR IRTVGEL IQNQIRVGLSRMERVVRERMTTQD
VEAITPQTLINIRPVTAAIREFFGTSQLSQFMDQNNPLSGLTHKRRLNALGPGGLSRERAGMDVRDVHPS
HYGRMCPIETPEGPNIGLIGSLSSYARVNPFGFIETPYRKVVDGKVTDEVHYLTADEEDRFVKAQANAPL
TEDGHFMEEQVLGRRKGGEVEL IDPMDVDYMDVSPRQMVSVATAM I PFLEHDDANRALMGANMQRQAVPL
LQAESPLVGTGVELAAAVDAGDV IVAEEAGVVEELSADMITVMQDDGTRRTYGLYKFRRTNAGTCFNHRP
VVDEGDRVEKGQVLADGPSTDKGEMALGKNLLVAIMPWEGHNYEDAIVISQRLVQDDVLTSIHIEEHEID
ARDTKLGAEEITRD IPNVSEDVLADLDERGIVRIGAEVRDGD I LVGKVTPKGETELTPEERLLRAIFGEK
AREVRDTSLKVPHGETGKV IGVRVFSREDDDELPPGVNELVRVYVAKKSK IQDGDKLAGRHGNKGVIGKI1
LPVEDMPFLEDGTPVD IVLNTHGVPRRMN1GQ I LELHLGWLASQGWKVEGNPEWAKNLTEELMDVEPGTN
TATPVFDGAREHELTGLLGCAKPNRDGDRLVADDGKATLLDGRTGEPFPYPVAVGYMY I LKLHHMVDDK I
HARSTGPYSMITQQPLGGKAQFGGQRFGEMECWAMQAYGAAYTLQELLTIKSDDVLGRVKVYEAIVKGEN
MPSPGIPESFKVLLKELQSLCLNVEVLSTDGAAIEMRDSDDEDLERAAANLG INLSRNESPSVDDVVQ
>gi]257054452 | ref|YP_003132284.1] DNA-directed RNA polymerase subunit
beta [Saccharomonospora viridis DSM 43017]
MSPEGRILAVSPANQASAATNSNRPSTG IPGAPKRVSFGE IREPLGIPNLLDVQIQSFEWFTGSEAWYERA
VNEGEENPVGGLEEVLNE ISP 1EDFSGSMSLSFSDPRFDEVKASVEECKDKDMTYAAPLFVTAEFVNHNTG
E1KSQTVFMGDFPVMTDKGTF I INGTERVVVSQLVRSPGVYFDQS IDKSTDKDVFSVKI IPSRGAWLEFDV
DKRDTVGVR IDRKRRQPVTVLLKALGWTNEQIRERFSFSETLLATLEKDPTTTQDEALLD IHRKLRPGEPP
TKESAQALVENLFFKEKRYDLAKVGRYKVNKKLGLNIPYDVGTLTEED IVATIEYLVRLHAGEETMKVGDV
EVPVEVDD IDHFGNRRVRTVGEL 1QNQ IRVGLSRMERVVRERMTTQDVEAITPQTLINIRPVVAAIREFFG
TSQLSQFMDQNNPLSGLTHKRRLNALGPGGLSRERAGMDVRDVHPSHYGRMCP IETPEGPNIGL IGSLASH
ARVNPFGF IETPYRKVVNGRVTDEVHYLTADEEDRFVKAQANAPLTEDGYFAEEKVLGRRKGGEVELLDPM
E1DYMDVSPRQMVSVATAMIPFLEHDDANRALMGANMQRQAVPLLRSEAPLVGTGVELPAAVDAGDVVVAE
ESGVVEELSADMITIMQDDGTRRSYGLYKFRRTNAGTCFNHRP IVNEGDRVERGQV IADGPSTDKGEMALG
KNLLVAIMPWEGHNYEDAIVISQRLVQDDVLTSIHIEEYEIDARDTKLGAEE I TRD IPNVSEDVLADLDER
GIVRIGAEVRDGD ILVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGETGKV IGVRVFSREED
DELPPGVNELVRVYVAKKSK IQDGDKLAGRHGNKGV IGK 1 LPVEDMPFLPDGTPVDVVLNTHGVPRRMNI1G
QIMELHLGWLASQGWKVEGNPEWAKNLTEELRDVEPGTNTATPVFDGAREEE I TGLLGCTKPNRDGQRLVG
PDGKATLFDGRTGEPFPYPVAVGYMY I LKLHHMVDEK IHARSTGPYSMI TQQPLGGKAQFGGQRFGEMECW
AMQAYGAAYTLQELLTIKSDDVVGRVKVYEAIVKGENMPSPGIPESFKVLLKELQSLCLNVEVLSSDGASI
EMRDSDDEDLERAAANLG INLSRNESPSVDDVVQ

>0gi]134103282]ref]|YP_001108943.1] DNA-directed RNA polymerase subunit
beta [Saccharopolyspora erythraea NRRL 2338]
MAVSRATKVSAASNMMSG I PGAPKRVSFANIREPLEVPDLLDLQVQSFEWLVGDETWFQRRVDAGDENPYV
GGLEEVLSE ISP I1EDFSGSMSLSFSDPRFDEVKASVEECKDKDMTYAAPLFVTAEFTNHTTGEIKSQTVF
MGDFPVMTDKGTF I INGTERVVVSQLVRSPGVYFDQSVDKTTDKDVYSVK I IPSRGAWLEFDVDKRDTVG
VRIDRKRRQPVTVLLKALGWTAEAIRERFGFSETLMATLEKDHTAGQDEALLD 1'YRKLRPGEPPTKESAQ
TLLENLFFKEKRYDLARVGRYKVNKKLGLDLPFESGVLTEEDIVTTIEYLVRLHAGEAEMPDRGQGGDAT
I1PVEVDD IDHFGNRRLRTVGEL IQNQVRVGLSRMERVVRERMTTQDVEAITPQTL INIRPVVAAIKEFFG
TSQLSQFMDQTNP IAGLTHKRRLSALGPGGLSRERAGMEVRDVHPSHYGRMCP IETPEGPNIGL IGSLAT
FARVNPFGFIETPYRKVVDGRVTDQIDYLTADEEDRFVKAQANTP IDDEGNFLADRVLGRRKGGEVELLA
PTEIDYMDVSPRQMVSAATAM I PFLEHDDANRALMGANMQRQAVPLLRSEAPLVGTGMELRAAVDAGDVV
TAEKAGVIEELCADY I TVMADDGTRRTYRLQKFSRSNHGTCTNQKP IVNEGDRVEAGQV IADGPCTQNGE
MALGKNLRVAIMPWEGHNYEDAI ILSQRLVQDDVLTSIHIEEHEVDARDTKLGAEEITRD IPNVSEDVLA
DLDERGI IRIGAEVQGGDILVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGETGKVIGVRV
FNREDDDELPPGVNELVRVYVAQKRK IQDGDKLAGRHGNKGV IGKILPAEDMPFTEDGTPVDI ILNTHGV
PRRMNIGQILETHLGWIASQGWS I DGDPEWAKRLPEELYDVDPGTNTASPVFDGAREEE ITGLLASTKPN
RDGERMVKANGKAQLFDGRSGEPYPYPVAVGYMY I LKLSHLVDDK IHARSTGPYSMITQQPLGGKAQFGG
QRFGEMECWAMQAYGAAYTLQELLT IKSDDVVGRVKVYEAIVKGENIPEPGIPESFKVLLKELQSLCLNV
EVLSSDGAAIEMRDGDDEDLERAAANLG INLSRNESPSVDDVVQ
>gi]|348176452|ref|zZP_08883346.1] DNA-directed RNA polymerase subunit
beta [Saccharopolyspora spinosa NRRL 18395]
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MAVSRATKVSAASNYTSG I PGAPKRVSFANIREPLNVPNLLDLQ IQSFEWLVGNEAWFQRRVDAGEENPYV
GGLEEVLNE ISP IEDFSGSMSLSFSDPRFDEVKASVEECKDKDMTYAAPLFVTAEFTNHTTGEIKSQTVF
MGDFPMMSNKGTF I INGTERVVVSQLVRSPGVYFDQSVDKTTDKDVFSVK 1 I1PSRGAWLEFDVDKRDTVG
VRIDRKRRQPVTVLLKALGWSAEAIRERFGFSETLMATLEKDHTAGTDEALLD I'YRKLRPGEPPTKESAQ
TLLENLFFKEKRYDLARVGRYKVNKKLGMGEPYEVGVLTEEDIVTTIEYLVRLHAAETEMPARGQGEGAT
VPVEVDD IDHFGNRRIRTVGEL 1QNQVRVGLSRMERVVRERMTTQDVEAITPQTLINIRPITAAIREFFG
TSQLSQFMDQTNP IAGLTHKRRLNALGPGGLSRERAGMEVRDVHPSHYGRMCP IETPEGPNIGL IGSLAT
FARINPFGFIETPYRKVVDGRVTDQIDYLTADEEDRYVKAQANAP IDEDGNF IDERVLGRRKGGEVELLA
PTEIDYMDVSPRQMVSAATAM I PFLEHDDANRALMGANMQRQAVPLLRSESPLVGTGMELRAAVDAGDVI
TAEKAGVVEELCADY I TVYMADDGTRRSYRMQKFSRSNHGTC INQRP IVNEGDRVEVGQV IADGPCTEDGE
MALGKNLLVAIMPWEGHNYEDAT ILSQRLVQDDVLTSIHIEEHEVDARDTKLGAEEITRD IPNVSDDVLA
DLDERGI IRIGAEVQGGDILVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGETGKVIGVRV
FNREDDDELPPGVNQLVRVYVAQKRK IQDGDKLAGRHGNKGV I GK ILPAEDMPFLPDGTPVDI ILNTHGV
PRRMN IGQVLETHLGWIASQGWS INGDAEWAKRLPDDLYEVEPGTNTASPVFDGAREEE ITGLLASTRPN
RDGERMVGADGKAQLFDGRSGEPYPYPIAVGYMY I LKLSHLVDDK IHARSTGPYSMITQQPLGGKAQFGG
QRFGEMECWAMQAYGAAYTLQELLT IKSDDVVGRVKVYEAIVKGENIPEPGIPESFKVLLKELQSLCLNV
EVLSSDGAA I EMRDSEDEDLERAAANLG INLSRNESASVDDLAH

>gi 433609674 ref|YP_007042043.1] DNA-directed RNA polymerase subunit
beta [Saccharothrix espanaensis DSM 44229]
MAISRATKATAATNSTSGIPGAPKRVSFAKIHEPLQTPNLLDLQIQSFEWLTGDEAWFQRRVDEGDETPT
GGLEEVLNEISPIEDFSGSMSLSFSDPRFDEVKASTEECKDKDMTYAAPLFVTAEFTNHTTGEIKSQTVF
MGDFPMMTDKGTF I INGTERVVVSQLVRSPGVYYDTAIDKTTDKDVFSVKI I1PSRGAWLEFDVDKRDTVG
VRIDRKRRQPVTVLLKALGWSTEQIRERFSFSETLLTTLEKDHTAGTDEALLDIYRKLRPGEPPTKESAQ
ALLENLFFKDKRYDLAKVGRYKINKKLGLASPIATGVLTEDDIVTTIEYLVRLHAGETSMKPGETEVPVE
VDD IDHFGNRRLRTVGEL IQNQIRVGLSRMERVVRERMTTQDVEAITPQTL INIRPVVAAIKEFFGTSQL
SQFMDQTNPLAGLTHKRRLSALGPGGLSRERAGMEVRDVHPSHYGRMCP IETPEGPNIGL IGSLSSYGRV
NPFGFIETPYRKVIEGRVTDQIDYLTADEEDRFVKAQANAKIDNEGNFLEAKVLVRKKGGEVEQIDPLDV
DYMDVSPRQMVSAATAM I PFLEHDDANRALMGANMQRQAVPLLRSESPLVGTGMELRAAVDAGDVVVAKK
TGAVEE I SADYVTVMADDGSRQTYGLHKFRRSNQGTC INQKP IVNEGDRVREGQVLADGPCTENGEMALG
KNLLVAIMPWEGHNYEDAI ILSQRLVQDDVLTSIHIEEHE I1DARDTKLGAEE I TRD IPNVSEEVLADLDE
RGIIRIGAEVQPGD ILVGKVTPKGETELTPEERLLRA I FGEKAREVRDTSLKVPHGEYGKV IGIRVFSRE
DDDELPPGVNELVRVYVAQKRK 1QDGDKLAGRHGNKGV IGK1LPVEDMPFLEDGTPVDIVLNTHGVPRRM
NIGQVLETHLGWIAKQGWS INGDPDWAKNLPGELYDVEPGTKTATPVFDGAREDE I TGLLGSTVPNRDGE
RMVKENGKAQLFDGRSGEPYPFPVSVGYMY I LKLLHLVDDKIHARSTGPYSMITQQPLGGKAQFGGQRFG
EMECWAMQAYGAAYTLQELLTIKSDDVLGRVKVYEAIVKGEN IPEPGIPESFKVLLKELQSLCLNVEVLS
SDGAAIEMRDGDDEDLERAAANLG INLSRSESPSVDDVVN
>gi]159039844 | ref|YP_001539097.1] rpoB gene product [Salinispora
arenicola CNS-205]
MAASRPAKTSRTSSAFAPRRVSFGRITEHLEVPNLLAIQTESFDWLVGNEAWQGRSADDPHARSGLAEIL
DEISPIEDFSGTMSLSFSAPRFDEVKAS IEECKEKDLTYCAPLFVTAEFTNNTTGE IKSQTVFMGDFPMM
TPKGTFI INGTERVVTSQLVRSSGVYFDKQPDKTSDRDLSSVKV IPSRGAWLEFD IDKRDTVGVR IDRKR
RQAVTVLLKAIGWSAEQIREKFGWSELMMTTLEKDHIAGQDEALLD 1 YRKLRPGEPPTRENAQTLLDNLF
FNPKRYDVAKVGRYKFNKKLDLDLPIDTGVLTQDD IVATVEYLCRLHAGEEGYEADD IDHFGNRRLRTVG
EL IQNQVRVGLSRMERVVRERMTTQDVEAITPQTL INIRPVVAAIKEFFGTSQLSQFMDQTNPLAGLTHR
RRLNALGPGGLSRERAGFEVRDVHPSHYGRMCP IETPEGPNIGLIGNLSTFARVNPFGFIETPYRKVVDG
RVTDQVDYLTADDEDRFVKAQANAPLNADGSFAEDRVLVRRKGGETEDVAPSAVDYMD I SPRQMVSVGTA
M1PFLEHDDANRALMGANMQRQAVPLVKAEAPLVGTGMEYRAAVDAGDVVVAEVGGV IEDLCADYVT IHQ
DDGHRRTYLLHKFRRSNSGSCVNQKPVVFEGDRVEAGQV IADGPCTDEGEMALGRNLLVAFMTWEGYNYE
DAIILSQRLVQQDVLTSIHIEEHEVDARDTKLGPEEITRDIPNVSEEMLADLDERGI IRIGAEVVPGDVL
VGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGETGTVIGVRTFSREDGDELPPGVNELVRVY
VAQKRKI1QDGDKLAGRHGNKGV I SK1LPVEDMPFLEDGTPVD IVLNPLGVPSRMNIGQVLETHLGWVAKT
GWKVEGDDAEWKRQLQAIGADESEPDSNVATPVFDGAREEE I SGLLASTRSNRDGKQL IGSSGKAQLFDG
RSGEPLPDPIAVGY 1Y ILKLNHLVDDK IHARSTGPYSMITQQPLGGKAQFGGQRFGEMECWAMQAYGAAY
ALQELLTIKSDDVLGRVKVYEAIVKGEN IPEPGIPESFKVLLKELQSLCLNVEVLSSDGVALEMRETDDE
VFRAAEELGIDLSRREPSSVEEV

>0 ]145596444 | ref|YP_001160741.1] rpoB gene product [Salinispora
tropica CNB-440]
MAASRPAKTSRTSSAFAPRRVSFGRITEHLEVPNLLAIQTESFDWLVGNEAWQGRSADDPHARSGLAEIL
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DEISPIEDFSGTMSLSFSAPRFDEVKAS IEECKEKDLTYCAPLFVTAEFTNNTTGE IKSQTVFMGDFPMM
TPKGTFI INGTERVVVSQLVRSPGVYFDKQPDKTSDRDLSSVKV I PSRGAWLEFD IDKRETVGVR IDRKR
RQAVTVLLKAIGWTAEQIRERFGWSELMMTTLEKDHIASQDEALLD I YRKLRPGEPPTRENAQTLLDNLF
FNPKRYDVAKVGRYKFNKKLELDLSIDTGVLTQDD IVATVEYLCRLHAGEEGYEADD IDHFGNRRLRTVG
EL IQNQVRVGLSRMERVVRERMTTQDVEAITPQTLINIRPVVAAIKEFFGTSQLSQFMDQTNPLAGLTHR
RRLSALGPGGLSRERAGFEVRDVHPSHYGRMCP IETPEGPNIGL IGALSTFARVNPFGFIETPYRKVVDG
RVTDQIDYLTADEEDRFVKAQANAPLRADGSFAEERVLVRRKGGETEDVPPAAVDYMDVSPRQMTSVATA
M1PFLEHDDANRALMGANMQRQAVPLVKAEAPLVGTGMEYRAAVDAGDVVVAEFGGVVEDLCADY ITVHQ
DDGHRRTYLLHKFRRSNAGSCVNQKPVVFEGDRVEAGQV IADGPCTDDGEMALGRNLLVAFMTWEGHNYE
DAIILSQRLVQQDVLTSIHIEEHEVDARDTKLGPEEITRDIPNVSEEMLADLDERG I IRIGAEVVPGDVL
VGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGETGTV IGVRTFSREDGDELPPGVNELVRVY
VAQKRKI1QDGDKLAGRHGNKGV I SK1LPVEDMPFLEDGTPVD IVLNPLGVPSRMN1GQVLETHLGWVAKT
GWKVEGDDAEWKRQLQAI SADESEPDSNVATPVFDGAREEE I SGLLASTRANRDGKQL I GSSGKAQLFDG
RSGEPLPDPIAVGY 1Y ILKLNHLVDDKIHARSTGPYSMITQQPLGGKAQFGGQRFGEMECWAMQAYGAAY
ALQELLTIKSDDVLGRVKVYEAIVKGENIPEPGIPESFKVLLKELQSLCLNVEVLSSDGVALEMRETDDE
VFRAAEELGIDLSRREPSSVEEV

>gi]291298701 | ref]YP_003509979.1] DNA-directed RNA polymerase subunit
beta [Stackebrandtia nassauensis DSM 44728]
MAASRPAKTSNQSALAPNRISFGRITEHLEVPNLLALQTDSFDWLVGNDAYRARTEAGATCGLDDILEEI
SPIEDFSGTMSLSFSNPRFDEVKAP IEECKEKDLTYCAPLFVTAEFINHNTGE IKSQTVFMGDFPMMTPK
GTFIINGTERVVVSQLVRSPGVYFDKQPDKTSDRDLSSVKV IPGRGAWLEFD IDKRETAGVRIDRKRRQA
VTVLLKAIGWTNDQ IRERFGWSE IMMATLEKDHVGSQDEALLD 1 YRKLRPGEPPTKENAETLLDNLFFNP
KRYDLAKVGRYQVNKKFGLSTPISTGVLTEADLVSIIEYLCRLQNGEDGYDRDD IDHFGNRRIRTVGELI
QNQVRVGLSRMERVVRERMTTQDVEAITPQTLINIRPVVAAIREFFGTSQLSQFMDQVNP IAGLTHRRRL
NALGPGGLSRDRAAMEVRDVHPSHYGRMCP IETPEGPNIGL IGALAAFARVNPFGFIETPYRRIDNGRVT
DDVKYLTADEEDRCV IAQANTKLNDDGTFAEER I LVRRKGGEMELVGHDAVDYMDVSPRQMTSVATAMVP
FLEHDDANRALMGANMQRQAVPL IKTQSPFVGTGMEYRAAVDAGDVVVNEVAGVAEDVCADY I TVHQDDG
FRRTYLLHKFHRSNAGTCVNQIPVINEGDRVEAGQVMADGPCTDKGEMALGKNLLVAFMPWEGQNYEDAI
ILSSRLVQEDVLTSIHIDEHEVDARDTKLGPEEITREIPNVSEEMLSDLDERGI IRIGAEVRDGD ILVGK
VTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGESGTVIGVRTFSRDDGDELSPGVNELVRVY1AQ
KRK1SDGDKLAGRHGNKGV I SK1VPAEDMPFLPDGTPVDVVLNPLGVPGRMNIGQVLELHLGW I AKSGWQ
LAGDAEGWQKSLKAIGAEEAPPDSTVATPVFDGVHLEE I TGLLESARPNRDGDRMVGTDGKAKLFDGRTG
EPFPGP1SVGYMY I LKLNHLVDDKIHARSTGPYSMI TQQPLGGKAQFGGQRFGEMECWAMQAYGASYALQ
ELLTIKSDDILGRVKVYEAVVKGENIPEPGIPESFKVLLKELQSLCLNVEVLSSDGTAVELRDSDDEVFR
AAEELGIDLSRHEPSSVDLEGA

>g1 121223036 ref|NP_628815.1] DNA-directed RNA polymerase subunit beta
[Streptomyces coelicolor A3(2)]
MAASRNASTANTNNAASTAPLRISFAKIKEPLEVPNLLALQTESFDWLLGNDAWKARVESALESGQDVPT
KSGLEEIFEE ISP I1EDFSGSMSLTFRDHRFEPPKNS I DECKDRDFTYAAPLFVTAEFTNNETGEIKSQTV
FMGDFPLMTNKGTFV INGTERVVVSQLVRSPGVYFDSS IDKTSDKD I FSAKT 1PSRGAWLEME I DKRDMV
GVRIDRKRKQSVTVLLKALGWTTEQILEEFGEYESMRATLEKDHTQGQDDALLDI'YRKLRPGEPPTREAA
QTLLENLYFNPKRYDLAKVGRYKVNKKLGADEPLDAGVLTTDDVIATIKYLVKLHAGETETVGESGREIV
VETDD IDHFGNRR IRNVGEL 1QNQVRTGLARMERVVRERMTTQDVEAITPQTL INIRPVVASIKEFFGTS
QLSQFMDQNNPLSGLTHKRRLNALGPGGLSRERAGFEVRDVHPSHYGRMCPIETPEGPNIGLIGSLASYG
RINPFGFIETPYRKVVEGQVTDDVDYLTADEEDRFV IAQANAALGDDMRFAEARVLVRRRGGEVDYVPGD
DVDYMDVSPRQMVSVATAMIPFLEHDDANRALMGANMMRQAVPL IKSESPLVGTGMEYRSAADAGDVVKA
EKAGVVQEVSADY ITTTNDDGTY ITYRLAKFSRSNQGTSVNQKV IVAEGDR 1 1 EGQVLADGPATENGEMA
LGKNLLVAFMPWEGHNYEDAI ILSQRLVQDDVLSS IHIEEHEVDARDTKLGPEE I TRDIPNVSEEVLADL
DERGIIRIGAEVVAGD I LVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGE IGKVIGVRVFD
REEGDELPPGVNQLVRVYVAQKRKITDGDKLAGRHGNKGV I SKINPIEDMPFLEDGTPVDI ILNPLAVPS
RMNPGQVLE IHLGWLASRGWDVSGLAEEWAQRLQV I GADKVEPGTNVATPVFDGAREDELAGLLQHT IPN
RDGERMVLPSGKARLFDGRSGEPFPEP ISVGYMY I LKLHHLVYDDKLHARSTGPYSMITQQPLGGKAQFGG
QRFGEMEVWALEAYGAAYALQELLTIKSDDVTGRVKVYEAIVKGENIPEPGIPESFKVL IKEMQSLCLNV
EVLSSDGMS IEMRDTDEDVFRAAEELG IDLSRREPSSVEEV
>gi]256814391 | ref|ZP_05539406.1] DNA-directed RNA polymerase subunit
beta [Streptomyces griseoflavus Tu4000]
MAASRNASTANTNNGASTAPLRISFAKIKEPLEVPNLLALQTESFDWLLGNTAWQSRVEEALESGHDVPTK
SGLEEIFEEISPIEDFSGSMSLTFRDHRFEPPKNS IDECKERDFTYAAPLFVTAEFTNNETGE IKSQTVFM
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GDFPLMTNKGTFVINGTERVVVSQLVRSPGVYFDSS IDKTSDKD I FSAK 1 IPSRGAWLEME I DKRDMVGVR
IDRKRKQSVTVLLKALGWTTEQILEEFGEYESMRATLEKDHTQGQDDALLD I'YRKLRPGEPPTREAAQTLL
ENLYFNPKRYDLAKVGRYKVNKKLGGDEPLDAGVLTTDD I IATIKYLVQLHAGETETVGGSGRSI IVETDD
IDHFGNRRIRNVGEL 1QNQVRTGLARMERVVRERMTTQDVEAITPQTL INIRPVVASIKEFFGTSQLSQFM
DONNPLSGLTHKRRLNALGPGGLSRERAGFEVRDVHPSHYGRMCP IETPEGPNIGL IGSLASYGR INPFGF
IETPYRKVVDGQVTDEVDYLTADEEDRFVIAQANAPLNDEMRFVENR I LVRRRGGEVDYVPGDEVDYMDVS
PRQMVSVATAMIPFLEHDDANRALMGANMMRQAVPL IKSESPLVGTGMEYRSAVDAGDVVKAEKDGVVQEV
SADY ITTANDDGTY ITYRLAKFSRSNQGTSVNQKV IVNEGDR I ITGQVLADGPATQNGEMALGKNLLVAFM
PWEGHNYEDAI ILSQRLVQDDVLSSIHIEEHEVDARDTKLGPEEI TRDIPNVSEEVLADLDERGI IRIGAE
VIAGDILVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGETGKV IGVRVFDREEGDELPPGVN
QLVRVYVAQKRK I TDGDKLAGRHGNKGV ISKINP IEDMPFLEDGTPVD I ILNPLGVPSRMNPGQVLEIHLG
WLASRGWDVSGLAEEWAERLQV I GADKVEPGTNVATPVFDGAREDELAGLLQHT IPNRDGERMVLPSGKAR
LYDGRSGEPFPEP1SVGYMY I LKLHHLVDDKLHARSTGPYSMITQQPLGGKAQFGGQRFGEMEVWALEAYG
AAYALQELLTIKSDDVTGRVKVYEAIVKGENIPEPGIPESFKVL IKEMQSLCLNVEVLSSDGMS IEMRDTD
EDVFRAAEELGIDLSRREPSSVEEV

>1cl|SSMG_00351TO | SSMG_00351 | Streptomyces sp_AA4 DNA-directed RNA
polymerase, beta subunit (1168 aa)
MAVSPANQATAATTSAESRAQATGIPGAPKRVSFAKIREPLSTPNLLDVQIQSFQWFTGNEAWFERRVNEG
EENPVGGLEEVLNE ISP 1EDFSGSMSLSFSAPRFDEVKAS IEECKDKDMTYAAPLFVTAEFVNNNTGE IKS
QTVFLGDFPVMTDKGTF I INGTERVVVSQLVRSPGVYFDSSVDKTTDKDVFSVRV IPSRGAWLEFDVDKRD
TVGVRIDRKRRQPVTVLLKALGWTTEAIRERFSFSETLLATLEKDHTAGTDEALLDIYRKLRPGEPPTKES
AQTLLENLFFKPKRYDLAKVGRYKVNKKLGLDTPYETGTLTEEDIVSAIEYLVRLHAGEDKMTSSAGVEVP
VETDD IDHFGNRRLRTVGEL IQNQ IRVGLSRTERVVRERMTTQDVEAITPQTLINIRPIGAAIKEFFGTSQ
LSQFMDQNNPLSGLTHKRRLSALGPGGLSRERAGMEVRDVHPSHYGRMCP IETPEGPNIGL IGSLCSYARV
NPFGFIETPYRKVVEGQVTDQVDYLTADEEDRYVKAQANAPLTDDGHFVEEKVLGRRKGGEVEL IDPLEID
YMDVSPRQMVSVATAMIPFLEHDDANRALMGANMQRQAVPLLRNQAPYVGTGVELRAAVDAGDVLVAEQAG
VVEELSADI I TIMHDDGTRKSYGLYKFRRSNHGTCFNHRP I VNEGDRVEQGQV I ADGPSTENGEMALGKNL
LVAVMPWEGHNYEDAI ILSERLVQDDVLTSIHIEEHE IDARDTKLGAEE I TRDIPNVSEEVLADLDERGI I
RIGAEVRDGD ILVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGETGKV 1GIRVFSREDDDEL
PPGVNELVRVYVAQKRK1QPGDKLAGRHGNKGV IGKILPVEDMPFMEDGTPVDI ILNTHGVPRRMNIGQIL
ELHLGWLASQGWT I EGNPDWAKNLSPELYDVAPGTNTATPVFDGAKEEELTGLLGATKPNRDGERMVKENG
KATLFDGRSGEPYPYPVSVGYMY I LKLHHLVDDK IHARSTGPYSMITQQPLGGKAQFGGQRFGEMECWAMQ
AYGAAYTLQELLTIKSDDVVGRVKVYEAIVKGENIPEPGIPESFKVLLKELQSLCLNVEVLSSDGAAIEMR
DSDDEDLERAAANLG INLSRNESPSVDDVVH

>0 ]345850558] ref|zZP_08803553.1] DNA-directed RNA polymerase subunit
beta [Streptomyces zinciresistens K42]
MAASRTASNANTNNGASTAPLRISFAKIKEPLEVPNLLALQTESFDWLLGNTAWQSRVEAALESGQDVPT
KSGLEEIFEEISP1EDFSGSMSLTFRDHRFEPPKNS I DECKDRDFTYAAPLFVTAEFTNNETGEIKSQTV
FMGDFPLMTHKGTFV INGTERVVVSQLVRSPGVYFDSS IDKTSDKD I FSAKV IPSRGAWLELE 1 DKRDMV
GVRIDRKRKQSVTVLLKALGWTTEQILEEFGEYESMRATLEKDHTQGQDDALLD I'YRKLRPGEPPTREAA
QTLLENLYFNPKRYDLAKVGRYKVNKKLGAEAPLDAGVLTVEDVISTIKYLVKLHAGETETVGDSGNTIV
VETDD IDHFGNRRLRSVGEL IQNQVRTGLARMERVVRERMTTQDVEAITPQTLINIRPVVASIKEFFGTS
QLSQFMDQNNPLSGLTHKRRLSALGPGGLSRERAGFEVRDVHPSHYGRMCP IETPEGPNIGL IGSLASYG
RVNAFGFVETPYRKVVDGRVTDEVDYLTADEEDRFV IAQANATLNDDMRFAENRVLVRRRGGEVDYVAGD
DVDYMDVSPRQMVSVATAMIPFLEHDDANRALMGANMMRQAVPL IKSESPLVGTGMEYRSAVDAGDVVKA
EKAGVVQEVSADY I TTANDDGTY ITYRLAKFARSNQGTSVNQKV IVNEGDR I  EGQVLADGPATENGEMA
LGKNLLVAFMPWEGHNYEDAT ILSQRLVQDDVLSSIHIEEHEVDARDTKLGPEE I TRDIPNVSEEVLADL
DERGI IRIGAEVVAGD ILVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGE IGKVIGVRVFD
REEGDELPPGVNQLVRVYVAQKRKITDGDKLAGRHGNKGV ISKI1LPIEDMPFLEDGTPVDI ILNPLGVPS
RMNPGQVLE IHLGWLASRGWDVSGLADEWAQRLQV IGADQVDPGTNVATPVFDGAREDELAGLLQHTIPN
RDGERMVLPSGKARLFDGRSGEPFPDP ISVGYMY I LKLHHLVYDDKLHARSTGPYSMITQQPLGGKAQFGG
QRFGEMEVWALEAYGAAYALQELLTIKSDDVTGRVKVYEAIVKGEN I PEPGIPESFKVL IKEMQSLCLNV
EVLSSDGMS IEMRDTDEDVFRAAEELG IDLSRREPSSVEEV

>gi 271962625 ref|YP_003336821.1] unnamed protein product
[Streptosporangium roseum DSM 43021]
MAASRNASAVPAGPRRVSFARIQEPLEVPDLLALQTESFDWLLGNEKWKGRVEAARQAGRKDVPAQSGLE
EIFEEISPIEDFSGTMSLSFRDHRFEPPKYSVDECKDKDMTYSAPMFVTAEFINNTTGE IKSQTVFMGDF
PLMTGKGTF I INGTERVVVSQLVRSPGVYFDRSVDKTSDKDLYGCKV IPSRGAWLEFE IDKRDSVGVRID
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RKRKQAVTVLLKALGWTNDQ I LERFGQYESMRATLEKDHTAGQDDALLD I'YRKLRPGEPPTKESAQTLLE
NLYFNHKRYDLAKVGRYKINKKLGVDSEITQGTLTEEDIVATIEY IVKLHAGETSMAGANGE 1VVETDDI
DHFGNRRLRTVGEL IQNQVRLGLARMERVVRERMTTQDVEAITPQTLINIRPVVAS IKEFFGTSQLSQFM
DQTNPLAGLTHKRRLSALGPGGLSRERAGFEVRDVHPSHYGRMCP IETPEGPNIGL IGSLASFGRVNSFG
FVETPYRKVLDGRVTDTVEYLTADEEDRYVIAQANTP IGSDGTFLEDRVLVRRKGGEFESLRANEVDYMD
VSARQMVSVATAMIPFLEHDDANRALMGSNMQRQSVPLLKSEAPLVGTGMEYRAATDAGDV I TADKAGVV
EEVSADYVTVMNDDGTRTTYRVAKFKRSNQGTCFNQKP IVKEGDR I EVNQVVADGPCTDDGEMALGKNLL
VAFMPWEGHNYEDAI I LSQRLVQDDVLSS IHIEEHEVDARDTKLGPEE I TRD IPNVSEEVLADLDERGI I
RIGAEVVPGDILVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGEQGKYV I GVRVFSREEGDE
LPPGVNELVRVYVAQKRK I TDGDKLAGRHGNKGV ISK1LPVEDMPFLEDGTPVDI ILNPLGVPGRMNVGQ
VLETHLGWIAARGWD I SG I EEAWAERLRDKGFAEVDPRTNMATPVFDGANEEE I VGLLDNTLVNRDGGRM
VGANGKAQLFDGRSGEPFPHPISVGY 1Y ILKLLHLVDDKIHARSTGPYSMITQQPLGGKAQFGGQRFGEM
EVWALEAYGAAYALQELLT IKSDDVLGRVKVYEAIVKGENIPEPGIPESFKVLIKEMQSLCLNVEVLSSD
GMSIEMRDTDEDVFRAAEELG IDLSRREPSSVEEV

>gi ]| 72163053 | ref]YP_290710.1] rpoB gene product [Thermobifida fusca YX]
MAASR IASANALGPNRVSFARIKEPLEVPNLLALQTESFDWLLGNERWRARVEAARKAGRKD IPEQSGLE
EIFEEISPIEDFSGTMSLSFRDHRFEPPKYSEEECKDKDMTYSAPMFVTAEFINNDTGE IKSQTVFMGDF
PLMTAKGTFI INGTERVVVSQLVRSPGVYFDSQMDKSSDKELYGCK 1 IPSRGAWLEFE IDKRDFVGVRID
RKRKQAVT ILLKALGWTTDQILERFGEYESIRATLEKDPTAGTDDALLDI'YRKLRPGEPPTKEAAQALLE
NLYFNPKRYDLAKVGRYKINKKLGLEIDITQGTLTEEDIVATVDYLVRLHAGEKELVRPHGTFPIEVDDI
DHFGNRRLRTVGEL IQNQVRLGLARMERVVRERMTTQDVEAITPQTLINIRPVVAS IREFFGTSQLSQFM
DQTNPLAGLTHKRRLSALGPGGLSRERAGFEVRDVHPSHYGRMCP IETPEGPNIGL IGSLAAYARVNSFG
FIETPYRKVVDGRITDEVVYLTADEEDRYVIAQANTPVNPDGTFAESQVLARRKGGEFESVAAEEVHYMD
I SPRQMVSVATAM I PFLEHDDANRALMGSNMQRQAVPLLRAEAPLVGTGMEYRAATDAGDV I LAEKSGVV
EDVTADY I TVLADDGTRKTYRVHKFRRTNQGTCFNQRP I VEEGQRVEEGQVLADGPSTEAGEMALGKNLL
VAYMSWEGHNYEDAIVLSQRLVEEDILSSIHIEEHEVDARETKLGPEE I TREIPNVSEEVLADLDERGI I
RIGAEVVDGD I LVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGESGKV I GVRVFSREEGDE
LPPGVNELVRVYVAQKRK I TDGDKLAGRHGNKGV IAK1LPKEDMPFLEDGTPVDIVLNPLGVPGRMNIGQ
IMEMHLGWLAKHGWKVEGDDAEWKRRLRD I GAHEAPPNSKVATPVFDGAREDE I SGLLSCVLPDQDGDIL
VNKFGKAKLYDGRTGEPFKEPVAVGYAYFLKLHHLVDDKIHARSTGPYSMITQQPLGGKAQFGGQRFGEM
EVWALEAYGAAYALQELLTIKSDDINGRVKVYEAIVKGENIPEPGIPESFKVL IKEMQSLCLNVEVLSRD
GMS1EMRDSEEDVFRAAEELG IDLGRREPSSVEEV

>0 296268531 | ref]|YP_003651163.1] DNA-directed RNA polymerase subunit
beta [Thermobispora bispora DSM 43833]
MAASRNASAAFASPRLSFARIQEPLEVPDLLAVQIESFDWL IGNERWKARVEAARKAGRKD IPMQSGLEE
VFEEISPIEDFSGTMSLSFRDHRFEPPKHT IEECRDKDMTYSASLFVTAEFINNTTGE IKSQTVFMGDFP
LMTPKGTFI INGTERVVVSQLVRSPGVYFDRTVDKTSDKDVYSCK I IPSRGAWLEFE IDKRDSVGVRIDR
KRKQPVTVLLKALGWTNDR ILERFGQYESMRATLEKDHTTGQEDAL 1D 1 YRKLRPGEPPTKESAQALLEN
LYFNPKRYDLAKVGRYKLNKKLGVDADITQGTLTEDDIVATIEYLVRLHAGEETMIGANGREVIVETDDI
DHFGNRRLRTVGEL IQNQVRLGLARMERVVRERMTTQDVEAI TPQTLINVRPVTAS IREFFGTSQLSQFM
DQTNPLAGLTHKRRLNALGPGGLSRERAGFEVRDVHPSHYGRMCP IETPEGPNIGL IGSLATYARVNAFG
FVETPYRKVVDGRVTDQIEYLTADEEDRYVVAQANTVVNPDGTFAEKRVLARRKGGEFEAVDPSEVDYMD
VSPRQMVSVATAMIPFLEHDDANRALMGSNMQRQAVPLLRSEAPLVGTGMEYRAATDAGDV I IAEKSGVV
EEVSADY I TVLNDDGTRTTYRVVKFKRSNQGTCYNQKP I VEEGDRVEQGQV IADGPCTENGEMALGKNLL
VAFMPWEGHNYEDAI I LSQRLVQDDVLTS IHIEEHEVDARDTKLGPEE I TRD IPNVSEEVLADLDERGI I
RIGAEVTTGDILVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGESGKV IGVRVFRREDGDE
LPPGVNELVRVYVAQKRK I TDGDKLAGRHGNKGV I AK1LPVEDMPFLEDGTPVDI I LNPLGVPGRMNLGQ
VLETHLGWAAKQGWD I SGVEEEWAKRLREKGMEKVGPDTKVATPVFDGAREEE 1 VGLLQHTLPNRDGQRL
VGPNGKAILYDGRSGEPFPYPVSVGY 1Y ILKLAHLVDDKIHARSTGPYSMITQQPLGGKAQFGGQRFGEM
EVWALEAYGAAYALQELLTIKSDDVTGRVKVYEAIVKGENIPEAGIPESFKVLIKEMQSLCLNVEVLSSD
GMSI1EMREAEEDVFRAAEELG IDLSRREPSSVEEV

>0g1]269128533 | ref|YP_003301903.1] DNA-directed RNA polymerase subunit
beta [Thermomonospora curvata DSM 43183]
MAASRNASNTVTGPNRVSFARIKEPLEVPDLLALQTDSFDWLLGNERWKARVEAALKAGVRDIPTQSGLE
EIFEEISPIEDFSGTMSLSFRDHRFEPPKYSIEECRDKDMTYSAPMFVTAEFINNSTGE IKSQTVFMGDF
PLMTPKGTFI INGTERVVVSQLVRSPGVYFDRSLDKASDKDIYGCRI IPSRGAWLEFE IDKRDNVGVRID
RKRKQPVTVLLKALGWTEAR IREHFGAYESMNITLEKDHTSGQDDALLD I'YRKLRPGEPPTKESAQALLE
NLYFNPKRYDLAKVGRYKVNKKLGLRLDMNQGTLTEDDIVATIEYLVRLHAGEEEAVLTAAGPEGVSVPI

45



E1DDIDHFGNRRLRTVGEL IQNQVRLGLARMERVVRERMTTQDVEAITPQTLINIRPVVASIKEFFGTSQ
LSQFMDQTNPLAGLTHKRRLSALGPGGLSRERAGFEVRDVHPSHYGRMCP IETPEGPNIGL 1GSLSAYGR
VNPFGFIETPYRKVVDGRVTDE IHYLTADEEDRY IKAQANSPLNPDGTFAEEKVLVRTKGGE IEYLPPEE
VHYMDVSPRQMTSVATAM I PFLEHDDANRALMGSNMQRQAVPLLRSEAPLVGTGMEYRAATDAGDV I LAE
KPGVVEEVSADY I TVLNDDGTRTTYRVAKFKRSNQGTCFNQKP I VDEGQRVEAGQV IADGPCTDQGEMAL
GKNLLVAFMPWEGHNYEDA I ILSQRLVQDDVLSSIHIEEHEVDARDTKLGPEEITRDIPNVSEEVLADLD
ERGI IR1GADVVPGD ILVGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGEQGKV IGVRVFSR
EEGDELPPGVNELVRVYVAQKRKITDGDKLAGRHGNKGV IAKILPVEDMPFLEDGTPVD I ILNPLGVPGR
MNVGQVLETHLGWVASQGWK I EGDDADWKRSLQAI GATEAGPWTKTATPVFDGAREEE ITGLLSCTLPNR
DGMRL IGPNGKAKLYDGRTGEPFKDP IAVGY 1Y I LKLLHLVDDK IHARSTGPYSMITQQPLGGKAQFGGQ
RFGEMEVWALEAYGAAYALQELLTIKSDDVLGRVKVYEAIVKGENIPEPGIPESFKVL IKEMQSLCLNVE
VLSSDGMS IEMRDSDEDVFRAAEELG IDLSRREPSSVEEV

>gi 330470182 ref]|YP_004407925.1] rpoB gene product [Verrucosispora
maris AB-18-032]

MAASRPAKTSRTSSAFAPRRVSFGRITEHLEVPNLLA IQNESFDWLVGNEAWQGRSADDPHARSGLAEIL
DEISPIEDFSGTMSLSFSAPRFDEVKAS IEECKEKDLTYCAPLFVTAEFTNNTTGE IKSQTVFMGDFPMM
TPKGTFI INGTERVVVSQLVRSPGVYFDKQPDKTSDRDLSSVKV I PSRGAWLEFD IDKRDTVGVR IDRKR
RQAVTVLLKAIGWSAERIREKFGWSELMMTTLEKDH IAGQDEALLD 1 YRKLRPGEPPTRENAQTLLDNLF
FNPKRYDVAKVGRYKFNKKLELDVPITTGTLTEDD IVATVEYLCRLHAGEEGYEADD IDHFGNRRLRTVG
EL IQNQVRVGLSRMERVVRERMTTQDVEAITPQTLINIRPVVAAIREFFGTSQLSQFMDQTNPLAGLTHR
RRLSALGPGGLSRERAGFEVRDVHPSHYGRMCP IETPEGPNIGL IGALSTFARVNPFGFIETPYRKVVDG
RVTDQIDYLTADEEDRFVKAQANAPLRADGTFAEDRVLVRRKGGETEDVPPAAVDYMDVSPRQMTSVATA
M1PFLEHDDANRALMGANMQRQAVPLVKAESPLVGTGMEYRAAVDAGDVVVAEVGGVVEDLCADY ITVHQ
DDGHRRTYLLHKFRRSNAGSCVNQKPVVFEGDRVEAGQV IADGPCTDEGEMALGRNLLVAFMCWEGHNYE
DAI1LSQRLVQQDVLTSIHIEEHEVDARDTKLGPEEITRDIPNVSEEMLADLDERGI IRIGAEVVPGDIL
VGKVTPKGETELTPEERLLRAIFGEKAREVRDTSLKVPHGETGTV IGVRTFSREDGDELPPGVNELVRVY
VAQKRKIQDGDKLAGRHGNKGV I SK1LPVEDMPFLEDGTPVD IVLNPLGVPSRMN I1GQVLETHLGWVAKT
GWKVEGDDAEWKRQLQS IGADSSEPDTNVATPVFDGAREEE I SGLLASTLPNRDGKQL I GATGKAQLFDG
RSGEPLPDPIAVGY 1Y ILKLNHLVDDK IHARSTGPYSMITQQPLGGKAQFGGQRFGEMECWAMQAYGAAY
ALQELLT IKSDDVLGRVKVYEAIVKGENIPEPG IPESFKVLLKELQSLCLNVEVLSSDGVALEMRETDDE
VFRAAEELGIDLSRREPSSVEEV
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Supplemental Data file 3. SsgB protein sequences from actinomycetes used as input
for Figure 3.

>gi 117928576 ref|YP_873127.1] sporulation and cell division protein
SsgA [Acidothermus cellulolyticus 11B] (Acel _1369)

MNASVHI 1EVTEFHLLLDGDSRVITARLHYDPADPYVITVHFDTGVTWVLGRDLLADGLH
MEIGDGDVHLRPEGDQLFLTLRSPSGEALLAASRSAIAGFMADTERVVPRGTEHLRVDLD

KELARLLP

>gi 383781699 ref]|YP_005466266.1] unnamed protein product [Actinoplanes
missouriensis 431] SsgB 40% AMIS_ 65300
MSTIRPTTVEVETSLRLVAPDATALPVRASLRYDPADPYAVHVLFHAESAGGEAVSWSFARELLVTGLDE
PAG I GDVRVWPWATPRGDFVALALSSPDGNALFEVPRSVLVRFLRRTYVVVPRGRESDHLDVDAAVNRLL
AGR

>g1]359839220|gb]AEV87661.1] sporulation and cell division protein SsgA
[Actinoplanes sp. SE50/110] ACPL_6779 SC01541 50%
MSTIRPTTVEVETSLRLVAPDATALPVRASLRYDPSDPYAVHVLFHAESAGGEAVSWSFARELLVTGLDE
PAG I GDVRVWPWATPRGDFVALALSSPDGNALFEVPRSVLVRFLRRTYVVVPRGRESEHLDVDAAVNRLL
AGR

>gi|256376149 ] ref|YP_003099809.1] sporulation and cell division protein
SsgA [Actinosynnema mirum DSM 43827] (Amir_2015)

mrndhvtlrstavfdl laprtpavpvqgvelrydtkdpyaviaafrtgragwvewvfardl
ladgliadagdgdvrirpaaddpevvvielsspsghamfeasageladfldrtydvvvpg
nehlwvdvdealthlisndls

>0 ]399539086 ] ref|YP_006551748.1] sporulation and cell division protein
SsgA [Amycolatopsis mediterranei S699]
MRNDHVTLRSTAVFDLLAPRTPAVPVKVELRYDTRDPYAVVAAFRTGRAGWVEWVYARDLLADGLLADAG
DGDVRIRPSVEDPEAVL IELNSPSGHAMFEASAQELADFLDRTYDVVLPGNEHLWVDVDDALTHL I PHDL
A

>gi]300787203 ] ref|YP_003767494.1] sporulation and cell division protein
SsgA [Amycolatopsis mediterranei U32] (Amed_5330)

mrndhvtlrstavfdl laprtpavpvkvelrydtrdpyavvaafrtgragwvewvyardl

ladgl ladagdgdvrirpsvedpeavlielnspsghamfeasaqgeladfldrtydvvipg
nehlwvdvddalthliphdla

>gi|379735734 | ref]|YP_005329240.1] unnamed protein product [Blastococcus
saxobsidens DD2] BLASA 2304 SsgB 40%
MPGHISPITLQLIGPQSWTEVPALLCYDPADPFAVRIAFGDPGEQDPADGDEGIAWLVSRELLQAGLEHP
AGDGDVRVWPAHATADVLFLHLRAPSGEALFELSRGTVAAFLRHTEALVPTGSETGLLHLDQELDALLSN
GGPDAPGR

>gi 256391413 ref|YP_003112977.1] sporulation and cell division protein
SsgA [Catenulispora acidiphila DSM 449281 (Caci_2217)
msssvtcelqglrilvisgdsslpvpaglrydtadpyavhatfhtggqgdtvdwvfarel lae
glrrptgtgdvrvwpsrsrggaivclalsspegeal leaparalesflkrtntavppgle
hrfydldaelvhlfadn

>gi]|332670552 ] ref|YP_004453560.1] sporulation and cell division protein
SsgA [Cellulomonas fimi ATCC 484] Celf_2043

MTQSSYDVVEVVAMQL IGSDASV IPVSAELSFRTSDPYTVRAVFTGPHTMSTWLLGRELLSLGMLASADA
PAGTGDVQVWRDEDPDYTLVSLNGVEGSALLAAPTEP I TRFLASTEALVPLGAESARMESE ITALIAALL
TA

>0 296129627 | ref]|YP_003636877.1] unnamed protein product [Cellulomonas
flavigena DSM 20109] (Cfla_1781)

madtsydvievvamgl igsdatvipvsaemcfrtsdpytvravftgahtmstwligrell
aggvhavadapagtgdvqvwrdddpdytlvslsgvegsal laaptepl lIrflaateslvp
igaesdkmegeitaliaallta

>gi]336320679] ref]|YP_004600647.1] sporulation and cell division protein
SsgA [Cellulomonas gilvus ATCC 13127] Celgi_1568

MTHSSYDVVEVVAMQL IGSDASVIPVSAELSFRTTDPYTVRAVFTGPHTMSTWL I GRELLSMGMHAAADA
PAGSGDVQVWRDEDPDYALVSLSGVEGSALLAAPSEP I LRFLATTESLVPLGSESDRMESE ISAFIAALL
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TA

>gi 111221561 | ref|YP_712355.1] unnamed protein product [Frankia alni
ACN14a] (FRAAL2127)
MPVAATVRYEPADPYAISIGFRTGADEVVEWTFARQLLSDGVRRPAGDGDVQVWPAAQSG
GRIVCLSLSSPSGHALFEMPRSEVLAFLRRTYSAVPLGGESD I IDLDAELALL IWGGPER
>gi]158316914 | ref|YP_001509422_1] sporulation and cell division protein
SsgA [Frankia sp. EANlpec] Franeanl 5158

MT IRHDS I TAELALRLVVPGGAPVPVAATVRYEPADPYAVSIGFRTGADEVVEWTFARQLLSDGVRRPAG
DGDVQVWPAAQSGGR IVCLSLSSPSGHALFEMPRAEVLAFLRRTYSAVPLGGESDV IDLDAELALLIWGG
PER

>gi | 86740065 ref]YP_480465.1] sporulation and cell division protein
SsgA [Frankia sp. Ccl3] Francci3_1359

MT IRHDS I TAELALRLVVPGGAPVPVAATVRYEPADPYAISIGFRTGADEVVEWTFARQLLSDGVRRPAG
DGDVQVWPAAQSGGR IVCLSLSSPSGHALFEMPRSEVLAFLRRTYSAVPLGGESD I IDLDAELALLIWGG
PER

>gi]|358463323|ref|ZP_09173392.1] sporulation and cell division protein
SsgA [Frankia sp. CN3] FrCN3DRAFT_8065

MTIRHDS I TAELALRLVVPGGAPVPVAATVRYEPDDPYAVS IGFRTGADEVVEWTFARQLLSDGVRRPAG
DGDVQVWPAAQSGGR IVCLSLSSPSGHALFEMPRSEVLAFLRRTYAAVPLGSESDV IDLDAELALLIWGG
PDR

>gi]288922741 | ref|ZP_06416912.1] sporulation and cell division protein
SsgA [Frankia sp. EUN1f] FrEUN1fDRAFT_6610

MT IRHDS I TAELALRLVVPGGAPVPVAATVRYEPADPYAVSIGFRTGADEVVEWTFARQLLSDGVRRPAG
DGDVQVWPAAQSGGR IVCLSLSSPSGHALFEMPRAEVLAFLRRTYAAVPLGGESDV IDLDAELALLIWGG
PER

>0 392943918 ref|ZP_10309560.1] sporulation and cell division protein,
SsgA [Frankia sp. QA3]

MT IRHDS I TAELALRLVVPGGAPVPVAATVRYEPADPYAISIGFRTGADEVVEWTFARQLLSDGVRRPAG
DGDVQVWPAAQSGGR IVCLSLSSPSGHALFEMPRSEVLAFLRRTYSAVPLGGESD I IDLDAELALLIWGG
PER

>gi]336178472]ref|YP_004583847.1] sporulation and cell division protein
SsgA [Frankia symbiont of Datisca glomerata] FsymDg 2563

MT IRHDS I TAELALRLVVPGGAPVPVAATMRYEPADPYAVS IGFRTGADEVVEWTFARQLLSDGVRRPAG
DGDVQVWPAAQSGGR IVCLSLSSPSGHALFEMPRSEVLSFLRRTYSVVPLGGESEVVDLDAELALLIWGG
PQT

>gi 284991618 ref|YP_003410172.1] sporulation and cell division protein
SsgA [Geodermatophilus obscurus DSM 43160] (Gobs_3195)
minratpgytcpttlhlvgpgswtevpal lsyeirdpfavritfgdhaeedgiswlvgrd
11hagldgpagegdvriwpsrtsgdviflhlrapsgealfevsrgtvagflgltasvvpf
geessviqvdgelaal Isnggadptgr

>gi 152967013 ref|YP_001362797.1] sporulation and cell division protein
SsgA [Kineococcus radiotolerans SRS30216]
mpalphrktevdvdvslrirttsgpglpvpaslhygaddpyaihavfrggdtdvewvfar
dllreglsapagagdvgvgpcsdspdgrprviirisspdgnaeleadesdvrrflrrada
lvppgretrhldldeliarlvs

>gi|357388405]ref|YP_004903244.1] ssgB gene product [Kitasatospora
setae KM-6054]

mnttvscelhlrlivssesslpvpaglrydtadpyavh

atfhtgadetvewvfardl laeglhrptgtgdvrvwpsrshgqgvvcialsspegealle
aparalesflkrtdaavppgtehrhfdldrelshilaen
>SsgB_Kutzneria_sp744_KUTG_02305 not on GenBank
MRNDHVTLRSTAVFDLLAPRTPAVPVQVELRYDTRDPYAVVAAFRTGRAGWVEWVYARDL

LADGL IAEAGDGDVR IKPATDDPEVVVIELNSPSGHATFEAASEELADFLDRTYDVVVPG
NEHLWVNVDQALTHL I SNDMS

>gi]302866229 ] ref|YP_003834866.1] sporulation and cell division protein
SsgA [Micromonospora aurantiaca ATCC 27029]
MSVIRPTTVEVETSLRLVAPDATALPVRASLRYDPADPYAVHVLFHAESAGGEAVSWSFARELLVTGLDE
PAGIGDVRVWPWATPRGDFVALALSSPDGNALFEVPRSVLVRFLRRTYVVVPRGREAEHLDVDTAVNRLL

48



AGR

>g1 443289776 ref|ZP_21028870.1] Sporulation and cell division protein
SsgA [Micromonospora lupini str. Lupac 08]
MSVIRPTTVEVETSLRLVAPDATALPVRASLRYDPADPYAVHVLFHAESAGGEAVSWSFARELLVTGLDE
PAG I GDVRVWPWATPRGDFVALALSSPDGNALFEVPRSVLVRFLRRTYVVVPRGREAEHLDVDTAVNRLL
AGR

>gi]238063620]ref|ZP_04608329.1] sporulation and cell division protein
ssgA [Micromonospora sp. ATCC 39149] (Mcag_04586)
MSVIRPTTVEVETSLRLVAPDATALPVRASLRYDPADPYAVHVLFHAESAGGEAVSWSFARELLVTGLDE
PAG I GDVRVWPWATPRGDFVALALSSPDGNALFEVPRSVLVRFLRRTYVVVPRGREADHLDVDTAVTRLL
AGR

>gi 315502787 ref|YP_004081674.1] sporulation and cell division protein
ssga [Micromonospora sp. L5]
MSVIRPTTVEVETSLRLVAPDATALPVRASLRYDPADPYAVHVLFHAESAGGEAVSWSFARELLVTGLDE
PAG I GDVRVWPWATPRGDFVALALSSPDGNALFEVPRSVLVRFLRRTYVVVPRGREAEHLDVDTAVNRLL
AGR

>g1i]389865025]ref|YP_006367266.1] sporulation and cell division
protein, SsgA [Modestobacter marinus]
MARSSRSGCTARTTFHLVGPQSWTAVPAALVYDSSDPFAVRVRFGDGATDDVEPALYDDPDDDGGVEWLL
SRDLLRAGLTGPVGEGDVRLWPARGGLDVLFLQLRAPSGEAMFELSGAVVGDFLRETELLVPAGGESDLL
RVDEELSALLRGGTDNPTGR

>0 ]258653633 ] ref|YP_003202789.1] sporulation and cell division protein
SsgA [Nakamurella multipartita DSM 44233] (Namu_3475)
mydfntveyrmtatvtemvlisdptmppvhaelryrsddpfavglllsidgspaitwvfg

rdl lvegvqgapagigdvqvfpvildgtvielrsgeqvasllahtgdlaafldhsieivpsg
sesayfeieadlrdlpihdafea

>0gi 326331443 ref|ZP_08197733.1] sporulation and cell division protein
SsgA [Nocardioidaceae bacterium Broad-1]

MSD IKHPAVQQD I KISCLDPWGRTVEVPTTLGYRENDPYAVSLTFHSGAGDVEWVVSRTLMLQGLSAPAG
EGDVKI1YPS IDEDAKAVAVFDFSSPDGRL IATADSGEVQTFLGKSFSAVPVGSESQHMDLDAL IADLLSS
SFDAE

>gi 119716595 ref|YP_923560.1] unnamed protein product [Nocardioides
sp. JS614] (Noca_2368)

md I patfgydpadpwavwitfrgprdevrwavgrdl 1 1qgltdpagegdiglwpsidehg
raavvmelcspdgrivtglhthelyrfltrtlaivpvgseaidlddlvaeltgisrae

>gi 403507738 ref| YP_006639376.1] putative regulator [Nocardiopsis alba
ATCC BAA-2165]
MNSSDITATAELGLRLVVPERTAVPLVARLDYSADDPYAIRVAFHTGEDSPVEWIFARELLTVGIVRPVG
EGDVRVWPSKSEGGERSVSISLSSPFGQAEFDTQVSPLAEFLHRTYE IVPAGQEGSFVDLDEE 1QQHLHS
>gi]297562209 ] ref|YP_003681183.1] sporulation and cell division protein
SsgA [Nocardiopsis dassonvillei subsp. dassonvillei DSM 43111]
(Ndas_3271)
mnssdttataelglrilvvpertavplvarldysaddpyairvafhtgednpvewifarel
1tvgivrpvgegdvrvwpskddngdrsvsialsspfggaefdtqvsplaeflhrtyeivp
agqgegqgfvnldeeiqghlhs

>gi]|331695878]ref|YP_004332117.1] sporulation and cell division protein
SsgA [Pseudonocardia dioxanivorans CB1190]

MRDVTNI ICKQTVFEL IAPDSTVTVNVELTYSFRDPFAVEASFRTGNSQPVVWVFARDLLADGLTEATGD
GDVTVAP IGHGQVELVLTSPSGHARFHADAAELSSFLEHTYAAVPEGAEYSWLDFDAALTELLDEKARD
>gi 418459703 ref|ZP_13030816.1] sporulation and cell division protein,
SsgA [Saccharomonospora azurea SZMC 14600]
MRNEHVTLRSTAVFDLLAPRTPPVPVKVELRYDTRDPYAVVAAFRTGRAGWVEWVFARDLLADGLLGEAG
DGDVRLKPS I EDPDSVFVELNSPSGHAMFEASAQELADFLDQTYDVVLPGNEHLWVDVDDALTRL IPHDL
G

>gi | 257055521 | ref|YP_003133353.1] sporulation and cell division
protein, SsgA [Saccharomonospora viridis DSM 43017] (Svir_14890)
MRNDHVTLRSTAVFDLLAPRTPPVPVKVELRYDTRDPYAVVAAFRTGRAGWVEWVFARDL
LSDGLLGEAGDGDVR IRPSMEDPDSVFVELNSPSGHAMFEASAQELADFLDQTYDVVLPG
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NEHLWVDVDDALTRL IPHDLG

>gi 134098535 ref|YP_001104196.1] regulator [Saccharopolyspora
erythraea NRRL 2338] (SACE_1961)
MRNDHVTLRSTAVFDLLAPQTPAVPVQVELRYDTRDPYAVVAAFRTGRAGWVEWVFARDL

LADGL I AHAGVGDVT IRPAVDDPEVVV IELSSPSGHAVFEASAQELADFLDRTYDVVVPG
NENLWVNVDDALTRLLPHDLS

>gi]|348170571 | ref|ZP_08877465.1] regulator [Saccharopolyspora spinosa
NRRL 18395]
MTLRSTAVFDLLAPQTPAVPVQVELRYDTRDPYAVVAAFRTGRAGWVEWVFARDLLADGL IAHAGEGDVT
IRPAVDAPEVVAIELSSPSGHAVFEASAQELADFLDRTYDVVVPGNENLWVDVDEALTRLLPHDLG

>gi 433604679 ref|YP_007037048.1] Sporulation and cell division protein
[Saccharothrix espanaensis DSM 44229]
MRNDHVTLRSTAVFDLLAPRTPAVPVQVELRYDTKDPYAVVAAFRTGRAGWVEWVYARDLLADGL IADAG
DGDVR IRPAADDPEVVVIELSSPSGHAMFEASAQELADFLDRTYDVVVPGNEHLWVDVDEALTHL I SNDL
T

>gi 159037194 | ref|YP_001536447.1] sporulation and cell division protein
SsgA [Salinispora arenicola CNS-205] Sare_1560
MSVIRPTTVEVETSLRLVAPDATALPVRASLRYDPADPYAVHVLFHAESAGGEAVSWSFARELLVTGLDE
PAG I GDVRVWPWATPRGDFVALALSSPDGNALFEVPRSVLVRFLRRTYVVVARGREAEHLDVDTAVSRLL
AGR

>gi]145594147 | ref|YP_001158444_.1] unnamed protein product [Salinispora
tropica CNB-440] (Stropl600)
MSVIRPTTVEVETSLRLVAPDATALPVRASLRYDPADPYAVHVLFHAESAGGEAVSWSFA
RELLVTGLDEPAG I GDVRVWPWATPRGDFVALALSSPDGNALFEVPRSVLVRFLRRTYVV
VARGREAEHLDVDTAVNRLLAGR

>gi]291300584 | ref|YP_003511862.1] sporulation and cell division protein
SsgA [Stackebrandtia nassauensis DSM 44728] (Snas_3098)
mattrpatvevdttmrfvatdfttvnvrasmrydaddpyaihvmfhpgnpdaeqvswsfa
rellaaglveptgmgdvrvwpwstprgdaialalsspdgnalfevsrslvsrflrrsyal
vpkgkegdsldmdatvakl ladr

>gi]21220041 | ref|NP_625820.1] regulator [Streptomyces coelicolor A3(2)]
(SC01541)

MNTTVSCELHLRLVVSSESSLPVPAGLRYDTADPYAVH
ATFHTGAEETVEWVFARDLLAEGLHRPTGTGDVRVWPSRSHGQGVVCIALSSPEGEALLE
APARALESFLKRTDAAVPPGTEHRHFDLDQELSHILAES

>gi 345854610 ref|ZP_08807425.1] regulator [Streptomyces zinciresistens
K42]
MNTTVSCELHLRLVVSSESSLPVPAGLRYDTADPYAVHATFHTGAEETVEWVFARDLLAEGLHRPTGTGD
VRVWPSRSHGQGVVCIALSSPEGEALLEAPARALESFLKRTDAAVPPGTEHRHFDLDQELSHILAES
>gi]302527908]| ref|ZP_07280250.1] regulator [Streptomyces sp. AA4]
MRNDHVTLRSTAVFDLLAPRTPAVPVKVELRYDTRDPYAVVAAFRTGRAGWVEWVYARDLLADGLLADAG
DGDVRIRPSVEDPESVL IELNSPSGHAMFEASAQELADFLDRTYDVVLPGNEHLWVDVDDALTHL IPNDL
A

>gi 271967422 ref|YP_003341618.1] unnamed protein product
[Streptosporangium roseum DSM 43021] (Sros_6145)
mnsatvsaelglrilvvpdrttvpl laglsytaddpyairmafhvgndepvewifarellt
vgivrrvgdgdvgvwparadgertlhisltspfggal fevplaplteflhrtyelvpagr
etdfmdldaelsnmlwss

>gi 72162510 ref]YP_290167.1] unnamed protein product [Thermobifida
fusca YX] (Tfus_2111)

MSSSGTSITCEVGLQL IVPDRAPVPLVARLDYSVDDPYAIRAAFHVGDDEPV

EWIFARELLTVGI IRETGEGDVR IWPSQDGKERMVN IALSSPFGQARFHAQV
APLSEFLHRTYELVPAGQESDY IDIDAEIAEHLS

>gi 296270068 ref|YP_003652700.1] sporulation and cell division protein
SsgA [Thermobispora bispora DSM 43833] (Tbis_2095)
mnsitvsaelglrivvpdrttipltasltytatdpyairmafthvgndepvewiftarellt
igmvrrvgegdvgvwpartegeqgslInisltspfgqal fevplapltafinrtyelvpagr
esdfmdldgelsnmlwss
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>0 269126283 ref]|YP_003299653.1] sporulation and cell division protein
SsgA [Thermomonospora curvata DSM 43183] (Tcur_2048)
mdssrtisaelglrivvpdrttvpllaeveyatddpyairmsfyvgndepvewifarell
tvgivrrvgdgdvgvwpaepggdrivhialsspfgdal fevplpplaeflhrtyravpag
reaefidmeaelenllwps

>0 ]330466623]ref|YP_004404366.1] sporulation and cell division protein
ssga [Verrucosispora maris AB-18-032] VAB18032_ 13260
MSVIRPTTVEVETSLRLVAPDATALPVRASLRYDPADPYAVHVLFHAESAGGEAVSWSFARELLVTGLDE
PAG1GDVRVWPWATPRGDFVALALSSPDGNALFEVPRSVLVRFLRRTYVVVPRGREAEHLDVDTAVNRLL
AGR
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Supplemental Data file 4. SsgA protein sequences.

>gi|395772008] ref|ZP_10452523.1] regulator [Streptomyces acidiscabies
84-104]

MNFLVSEELSFRIPVGLEYEPDDPYAVRLTFHLPGDAPVTWTFGRELL IDGVGRPCGEGDVRVAPTDPES
LGEVL IRLQVGADQAVFRSSAAPL IAFLDRTDRVVPLGQEGSFADFDAHLDEALGR ILAEEQSAG
>gi]11066161|gb]AAG28482.1|AF195771 1 SsgA [Streptomyces albus]
MSFLVSEELAFRIPVELRYETVDPYAVRLTFHLPGDAPVTWVFGRELLVEGVLDAAGDGDVRVCPVGQTA
TREVHITLQVGSEQALFRVGKAPLLAFLDRTDQGLSLGSERAHADFDSHLDDALNRSLAEEQSAG
>gi]291452710]ref|ZP_06592100.1] SsgA [Streptomyces albus J1074]
MSFLVSEELAFRIPVELRYETVDPYAVRLTFHLPGDAPVTWVFGRELLVEGVLDAAGDGDVRVCPVGQTA
TREVHITLQVGSEQALFRVGKAPLLAFLDRTDRLVPLGSERAHADFDSHLDDALNR ILAEEQSAG
>gi]|398784277 | ref|ZP_10547541_.1] SsgA protein [Streptomyces auratus
AGR0001]
MSFVVSDELAFRIPVELDFASADPFAVRLTFDLPGDAPVTWAFGRELLLDGLSRPSGEGDVRIEPASP
EHLSDVFISLQVGSERALFRVSAAPLVAFLDRTDRLVPLGKEEVCDTLEAVLDRILTEAPAG
>gi]29830810|ref|NP_825444.1] cell division protein, regulatory protein
[Streptomyces avermitilis MA-4680]
MSFLVSEELSFRIPVELRYETCDPFAVQLTFHLPGDAPVTWTFGRELL IDGVGRPCGDGDVHIAPADREA
FGEVLIRLQVGGDHALFRSGAVPLVTFLDRTDKLVPLGQECSLADFDAHLDEALDRILAEEQSAG
>gi]|374988085]ref]|YP_004963580.1] SsgA protein [Streptomyces
bingchenggensis BCW-1]
MTFLVSQDLSFRIPVELSYDSSDPYAVE I TFHLPGDAPVSWAFARELLLDGLSKPSGEGDVR IAPASPEG
LSDVFIRLQVGAERALFRAGAAPLVAFLDRTDRVVPFGQEQAACDPVGDLDAELDRILAEDRYAG

>gi 418467927 | ref|ZP_13038780.1] regulator [Streptomyces coelicoflavus
ZG0656]

MSFLVSEELSFRIPVELRYETRDPYAVRLTFHLPGDAPVTWAFGRELLVDGVGRPCGDGD
VRIAPVDPEPLAEVL IRLQVGSDQALFRSSAAPLVAFLDRTDKLVPLGQEGALADFDSHLDEALDRILAE
EQSAG

>gi]21222332|ref|NP_628111.1] regulator [Streptomyces coelicolor A3(2)]
MSFLVSEELSFRIPVELRYETRDPYAVRLTFHLPGDAPVTWAFGRELLVDGVGRPCGDGDVRIAPVEPE
PLAEVLIRLQVGSDQALFRSSAAPLVAFLDRTDKLVPLGQEGALADFDSHLDEALDRILAEEQSAG
>gi1]185534933]|gb]ACC77835.1] SsgA [Streptomyces clavuligerus]
MNFLVSEELSFRIPVELRYETDDPYAVRMTFHLPGDAPVTWAFSRDLLVGGVTGPTGDG
DVHIAPTGPGRRADLG IRLQVGQERAYFVVGAPPVVAFLDRTDRLVPLGQERAYGNCAGDLDSALCGILA
EEQNAG

>gi]185534923|gb]ACC77830.1] SsgA [Streptomyces collinus]
MSFLVSEELSFRIPVELRYESSDPYAVRLTFHLPGDAPVTWAFGRELL IDGVGRPCGEGD
VRVTPVEPDALGEVL IRLQVGSDQALFRSSTAPLVAFLDRTDKLVPLGQEGSLADFDAHLDEALDRILAE
QGAG

>g1i]408530778]emb|CCK28952.1] hypothetical protein BN159 4573
[Streptomyces davawensis JCM 4913]
MSFLVSEELSFRIPVELRYATSDPYAVRLTFHLPGDAPVTWAFGRELL IDGVGRACGEGD
VRVSPADPETLGDVL IRLQVGGDHALFRSSSAPL IAFLDRTDKLVPLGQEGALSDFDASLDEALDRILAE
EQSAG

>gi]185534927|gb|ACC77832.1] SsgA [Streptomyces diastatochromogenes]
MSFLVSEELSFRIPVELRYETCDPYAVRLTFHLPGDAPVTWAFGRELL IDGVGRPCGEGD
VHIAPVDAEVLGEVL IRLQVGCDHALFRSSTPPLVAFLDRTDKLVPLGQEGALADFDAHLDEALDRILAE
EQNAG

>gi]185534919]gb|ACC77828.1] SsgA [Streptomyces filamentosus]
MSFLVSEELSFRIPVELRYEVGDPYAIRMTFHLPGDAPVTWAFGRELLLDGLNSPSGDGD
VHIGPTEPEGLGDVH IRLQVGADRALFRAGTAPLVAFLDRTDKLVPLGQEHTLGDFDGNLEDALGRILAE
EQNAG

>gi]185534929|gb]ACC77833.1] SsgA [Streptomyces Filipinensis]
MSFLVSEELSFRIPVELRYETCDPYAVRLTFHLPGDAPVTWAFGRELL IDGVGRPCGEGD
VHIAPADSEVLGEVL IRLQVGCDQALFRASTPPLVAFLDRTDKLVPLGQEGALADFDAHLEEALDRILAE
EQSAG
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>gi|357412337 ] ref|YP_004924073.1] sporulation and cell division protein
SsgA [Streptomyces flavogriseus ATCC 33331]
MSFLVSEELSFRIPVELRYEVSDPYAIRMTFHLPGDAPVTWAFGRELLLDGLNSPSGDGDVHIGP IEPEG
LSDVHIRLQVGADRALFRAGTAPLVAFLDRTDKLVPLGQEHTLGDFDGNLEEALGR ILAKEQNAG
>gi]185534925]|gb|ACC77831.1] SsgA [Streptomyces fradiae]
MSFLVSEELSFRIPVELGYETCDPYAVRLTFHLPGDAPVTWAFGRELLVDGVGRPCGDGD
VRIAPVDPEPLAEVLIRLQVGTDQALFRSSAAPLVAFLDRTDKLVPLGQEGALADFDAHLDEALDRILAE
EQNAG

>0gi 291438568 ref|ZP_06577958.1] regulatory protein [Streptomyces
ghanaensis ATCC 14672]
MSFLVSEELSFRIPVELRYDTCDPYAVRLTFHLPGDAPVTWAFGRELLVDGVGRPCGEGDVRVSPVDPD
TLGEVLIRLQVGSDQALFRSSTAPLVAFLDRTDKLVPLGQEGALADFDAHLDDALDR ILAEQGAG
>gi]411003756]ref|ZP_11380085.1] SsgA protein [Streptomyces globisporus
C-1027]
MSFLVSEELSFRIPVELRYEVGDPYAVRMTFHLPGDAPVTWAFGRELLLDGLNSPSGDGDVH IGPTEPEG
LGDVHIRLQVGADRALFRAGTAPLVAFLDRTDKLVPLGQEHTLGDFDGNLEDALGR ILAEEQNAG
>gi]11066159|gb|AAG28481.1]|AF195770_1 SsgA [Streptomyces goldeniensis]
MSFLVSEELSFRIPVELRYETCDPYAVRLTFHLPGDAPVTWAFGRELL IDGGPRPCGDGDVHIAPADPET
FGEVL IRLQVGSDQAMFRVGTAPLVAFLDRTDK IVPLGQERSLADFDALLDEALDRILAEEQNAG
>gi]185534935]|gb]ACC77836.1] SsgA [Streptomyces granaticolor]
MSFLVSEELSFKIPVELRYETRDPYAVRMTFHLPGDAPVTWAFGRELLLDG INRPSGDGD
VHIAPTDPERLSDVSIRLQVGGDRALFRASAPPLVAFLDRTDKLVPLGQERTLGDFEDHLEAALGRILAE
ENAGPA

>gi]302559712|ref|ZP_07312054.1] conserved hypothetical protein
[Streptomyces griseoflavus Tu4000]
MSFLVSEELSFRIPVELRYDTCDPYAVRLTFHLPGDAPVTWAFGRELL IDGVGRPCGEGD
VRVSPLDPEALGEVL IRLQVGGDQALFRSSTAPLVAFLDRTDKLVPLGQEGALADFDAHLDDALDRILAE
QSAG

>0 ]182437448]ref|YP_001825167.1] SsgA protein [Streptomyces griseus
subsp. griseus NBRC 13350]
MSFLVSEELSFRIPVELRYEVGDPYAIRMTFHLPGDAPVTWAFGRELLLDGLNSPSGDGDVHIGPTEPE
GLGDVHIRLQVGADRALFRAGTAPLVAFLDRTDKLVPLGQEHTLGDFDGNLEDALGRILAEEQNAG
>gi]|326778104 | ref|ZP_08237369.1] sporulation and cell division protein
SsgA [Streptomyces griseus XylebKG-1]
MSFLVSEELSFRIPVELRYEVGDPYAIRMTFHLPGDAPVTWAFGRELLLDGLNSPSGDGDVH IGPTEPEG
LGDVHIRLQVGADRALFRAGTAPLVAFLDRTDKLVPLGQEHTLGDFDGNLEDALGR ILAEEQNAG

>0 ]329938685]ref|ZP_08288081.1] SsgA-like sporulation/cell division
regulator [Streptomyces griseoaurantiacus M045]
MSFLVSEELSFRIPVELRYETCDPFAVRLTFHLPGDAPVTWAFGRELLVDGVGRPCGDGDVHIA
PADPHAIGEVL IRLQVGADRAVFKSGAAPLVAFLDRTDKLVPLGQERSLADFDTLLDEALDRILAEEQSA
G

>gi]386841227 | ref]|YP_006246285.1] regulator [Streptomyces hygroscopicus
subsp. jinggangensis 5008]
MSFLVSEELSFRIPVELRYETCDPYAVRLTFHLPGDAPVTWAFGRELL IDGVGRPCGEGD
VHIAPADSEVLGEVL IRLQVGGDQALFRSSAPPLVAFLDRTDKLVPLGQEGALADFDAHLDEALDRILAE
EQSAG

>0 429201636 ref|ZP_19193088.1] hypothetical protein STRIP9103_04759
[Streptomyces ipomoeae 91-03]
MSFLVSEELSFRIPVELRYETCDPYAVRLTFHLPGDAPVTWAFGRELL IDGVGRPCGDGD
VHITPADPETFGEVL IRLQVGTDQALFRVGTAPLVAFLDRTDKLVPLGQERSLADFDTLLDEALDRILAE
EQSAG

>lividans_TK24
MSFLVSEELSFRIPVELRYETRDPYAVRLTFHLPGDAPVTWAFGRELLVDGVGRPCGDGD
VRIAPVEPEPLAEVL IRLQVGSDQALFRSSAAPLVAFLDRTDKLVPLGQEGALADFDSHLDEALDRILAE
EQSAG

>gi]11066163|ghb|AAG28483.1|AF195772_1 SsgA [Streptomyces netropsis]
MSFLVSEELSFKIPVELRYETRDPYAVRMTFHLPGDAPVTWAFGRELLLDG INRPSGDGD
VHIAPTDPEGLSDVSIRLQVGADRALFRAGAPPLVAFLDRTDKSVPLGQEQTLGDFEDSLEAALGKILAE

53



EQNAG

>gi 297193350 ref|ZP_06910748.1] SsgA protein [Streptomyces
pristinaespiralis ATCC 25486]
MRFLVSEELSFRIPVGLDYETGDPYAVRMTFHLPGDAPVTWAFGRELLLDG INGPSGDG
DVHIAPVGPESLSDV I IRLRVGGDSAMFRAGAAPLVAFLDRTDKLLPMGQELTLGDFELSLEEALGRILA
EENAG

>gi]185534931|gb]ACC77834.1] SsgA [Streptomyces ramocissimus]
MSFLVSKELSFRIPVELSYEAADPYAVRLTFHLPGDAPVTWAFGRELL IDGVGRPCG
AGDVRVEPTDPDTLGEVL ISLQVGTDQALFRVSTAPLVAFLDRTDKLVPLGQEGAFSDFDTHLDQALGRI
LAEEQSAG

>0i 441142623 ref|ZP_20962491.1] SsgA protein [Streptomyces rimosus
subsp. rimosus ATCC 10970]
MSFLVSEELAFRIPVELFFDSADPYAVSFTFDLPGDAPVTWAFSRELLLDGLSKPSGEGDVR IGPASSEH
LSDVFIGLQVGDERALFRAGAPPLVAFLDRTDRLVPIGEEEVCDTLDSTLDRILSEAQKAG
>gi]239989179]ref|ZP_04709843.1] SsgA protein [Streptomyces roseosporus
NRRL 11379]
MSFLVSEELSFRIPVELRYEVGDPYAIRMTFHLPGDAPVTWAFGRELLLDGLNSPSGDGDVHIGPTEPE
GLGDVHIRLQVGADRALFRAGTAPLVAFLDRTDKLVPLGQEHTLGDFDGNLEDALGRILAEEQNAG
>0i]291446185]ref|ZP_06585575.1] ssgA [Streptomyces roseosporus NRRL
15998]
MSFLVSEELSFRIPVELRYEVGDPYAIRMTFHLPGDAPVTWAFGRELLLDGLNSPSGDGDVHIGPTEPE
GLGDVHIRLQVGADRALFRAGTAPLVAFLDRTDKLVPLGQEHTLGDFDGNLEDALGRILAEEQNAG
>gi]290959050] ref|YP_003490232.1] unnamed protein product [Streptomyces
scabiei 87.22]
MSFLVSEELSFRIPVELRYETCDPYAVRLTFHLPGDAPVTWAFGRELL IDGVGRPCGDGD
VHIAPADPETFGEVL IRLQVGTDQAMFRVGTAPLVAFLDRTDKLVPLGQERSLADFDTLLDEALDRILAE
EQSAG

>gi]408825596 ] ref|zZP_11210486.1] sporulation and cell division protein
SsgA [Streptomyces somaliensis DSM 40738]
MSFIVSEELSFRIPVELGYETRDPFAVRMTFHLPGDAPVTWTFGRELLVDG INDATGDGDVRIEPSETEE
LSDVHIRLRVGADQALFRASAPPLVAFLDRTDKLVPLGQECSLGDFDEGLDEVLGRILADENAG
>gi]|302535619|ref|ZP_07287961.1] SsgA protein [Streptomyces sp. C]
MSFLVSEELAFRIPVELRYEARDPYAVRLTFHLPGDAPVTWAFGRELLLDG INKPSGDGD
VHIAPTDPDELSDVHIRLQVGGDRALFRAGAGPLVAFLDRTDRLVPLGQERNLGDFEESLDQALGRILSE
SQHDERKAG

>0gi 185534943 gb]ACC77840.1] SsgA [Streptomyces sp. Che26]
MSFLVSEELSFRIPVELRYEVGDPYAIRMTFHLPGDAPVTWAFGRELLLDGLNSPSGDGD
VHIGPTEPEGLGDVH IRLQVGADRALFRAGTAPLVAFLDRTDKLVPLGQEHTLGDFDGNLEDALGRILAE
EQNAG

>0 ]294630283]|ref|ZP_06708843.1] regulatory protein [Streptomyces sp.
eld]

MSFLVSEELSFRIPVELRYETCDPYAVRLTFHLPGDAPVTWAFGRELL IDGVGAPCGDGD
VRISPADSDSLSEVL IRLQVGPDRALFRSSTAPLVAFLDRTDKLVPLGQEGALADFDAHLDEALDRILAE
EQSAG

>gi]185534941|gb]ACC77839.1] SsgA [Streptomyces sp. Greb4]
MSFLVSEELSFRIPVELRYEVSDPYAIRMTFHLPGDAPVTWAFGRELLLDGLNSPSGDGD
VHIGPTEPEGLSDVH IRLQVGADRALFRAGTAPLVAFLDRTDKLVPLGQEHTLGDFDGNLEEALGRILAK
EQNAG

>g1i1]254384822 ]| ret|ZP_05000159.1] SsgA [Streptomyces sp. Mgl]
MSFLVSEELAFRIPVELGYEARDPYAVRLTFHLPGDAPVTWAFGRELLLDG INKPCGDGDVHIAPTSPEG
LSDVHIRLQVGCDRALFRASAAPLVAFLDRTDRLVPLGQERNLGDFEESLDEALCKILAQSRQNEQNAG
>gi 302520469 ref|zZP_07272811.1] regulator [Streptomyces sp. SPB78]
MSFLVSEELSFRIPVELRYEAADPYAVRLTFHLPGDAPVSWTFGRELLADG IDEACGDGD
VRVSPVEPEPLLDGEGPGELHIRLQVGTDQALFRVGMAP IVAFLDRTDRLVPLGEERACADFESHLDDAL
HRILAEEPSAG

>gi]359150781 | ref|ZP_09183584.1] regulator [Streptomyces sp. S4]
MSFLVSEELAFRIPVELRYETVDPYAVRLTFHLPGDAPVTWVFGRELLVEGVLDAAGDGDVRVCPVGQT
ATREVHITLQVGSEQALFRAGKAPLLAFLDRTDRLVPLGSERAHADFDSHLDDALNR ILAEEQSAG
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>gi]318075542 | ref|zZP_07982874.1] SsgA-like sporulation/cell division
regulator [Streptomyces sp. SA3 actF]
MSFLVSEELSFRIPVELRYEAADPYAVRLTFHLPGDAPVSWTFGRELLADG IDEACGDGD
VRVSPVEPEPLLDGEGPGELHIRLQVGTDQALFRVGMAP IVAFLDRTDRLVPLGEERACADFESHLDDAL
HRILAEEPSAG

>gi 318059016 ref|zZP_07977739.1] SsgA-like sporulation/cell division
regulator [Streptomyces sp. SA3_actG]
MSFLVSEELSFRIPVELRYEAADPYAVRLTFHLPGDAPVSWTFGRELLADG IDEACGDGD
VRVSPVEPEPLLDGEGPGELHIRLQVGTDQALFRVGMAP IVAFLDRTDRLVPLGEERACADFESHLDDAL
HRILAEEPSAG

>gi 345000910 ref|YP_004803764.1] sporulation and cell division protein
SsgA [Streptomyces sp. SirexAA-E]
MSFLVSEELSFRIPVELRYEVSDPYAIRMTFHLPGDAPVTWAFGRELLLDGLNSPSGDGDVHIAPTEPEG
LSDVHIRLQVGADRALFRAGTAPLVAFLDRTDKLVPLGQEHTLGDFDGSLEEALGR ILAKEQNAG

>gi 421740505 ref|zZP_16178755.1] sporulation and cell division protein,
SsgA [Streptomyces sp. SM8]
MSFLVSEELAFRIPVELRYETVDPYAVRLTFHLPGDAPVTWVFGRELLVEGVLDAAGDGD
VRVCPVGQTATREVHI TLQVGSEQALFRAGKAPLLAFLDRTDRLVPLGSERAHADFDSHLDDALNRILAE
EQSAG

>gi 295837801 ref|ZP_06824734.1] regulator [Streptomyces sp. SPB74]
MSFLVSEELSFRIPVELRYEAADPYAVRLTFHLPGDAPVSWTFGRELLADG IDEACGDGD
VRVSPVEPEPLLDGEGPGELHIRLQVGTDQALFRVGMAP IVAFLDRTDRLVPLGEERACADFESHLDDAL
HRILAEEPSAG

>gi]333025765]ref|ZP_08453829.1] putative regulator [Streptomyces sp.
Tu6071]

MSFLVSEELSFRIPVELRYEAADPYAVRLTFHLPGDAPVSWTFGRELLADG IDEACGDGD
VRVSPVEPEPLLDGEGPGELHIRLQVGTDQALFRVGMAP IVAFLDRTDRLVPLGEERACADFESHLDDAL
HRILAEEPSAG

>gi1]|365864743|ref|ZP_09404422_.1] SsgA protein [Streptomyces sp. W0O07]
MSFLVSEELSFRIPVELRYEVGDPYAIRMTFHLPGDAPVTWAFGRELLLDGLNSPSGDGDVHIGPTEPE
GLGDVHIRLQVGADRALFRAGTAPLVAFLDRTDKLVPLGQEHTLGDFDGNLEDALGRILAEEQNAG
>gi]185534939|gb|ACC77838.1] SsgA [Streptomyces sp. Wilb 19]
MSFLVSEELSFRIPVELRYEVGDPYAIRMTFHLPGDAPVTWAFGRELLLDGLNSPSGDGD
VHIGPTEPEGLGDVH IRLQVGADRALFRAGTAPLVAFLDRTDKLVPLGQEHTLGDFDGNLEDALGRILAE
EQNAG

>gi 297200889 ref|ZP_06918286.1] regulator [Streptomyces sviceus ATCC
29083]

MSFLVSEELSFRIPVELRYEACDPYAVRLTFHLPGDAPVTWAFGRELL IDGVGRPCGEGD
VRVSPAGSDLLGDVL IRLQVGGDQALFRSSTAPI IAFLDRTDKLVPLGQEAALADFDTHLDEALDRILAE
EQSAG

>gi 440694368 | ref|ZP_20876991.1] hypothetical protein STRTUCAR8_ 05666
[Streptomyces turgidiscabies Car8]
MSFLVSEELSFRIPVELRYETCDPYAVRLTFHLPGDAPVTWAFGRELL IDGVGRPCGDGD
VRIAPADTDVLGEVL IRLQVGGDQALFRSGAAPLVAFLDRTDKLVPLGQERSLADFDAHLDEALDRILAE
EQSAG

>gi]185534937|gb]ACC77837.1] SsgA [Streptomyces venezuelae]
MSFLVSEELCFKIPVELRYETRDPYAVRMTFHLPGDAPVTWAFGRELLLDG INRPSGDG
DVHIAPTDPEGLSDVSIRLQVGGDRALFRASAPPLVAFLDRTDKLVPLGQERTLGDFEDNLEAALGRILA
EEQSAG

>gi 328883752 emb|CCA56991.1] putative regulator [Streptomyces
venezuelae ATCC 10712]
MSFLVSEELSFKIPVELRYETRDPYAVRMTFHLPGDAPVTWAFGRELLLDG INRPSGDGDVHIAPTDPEG
LSDVSIRLQVGGDRALFRASAPPLVAFLDRTDKLVPLGQERTLGDFEDNLEAALGRILAEESAGPTA
>gi]345016399 ] ref|YP_004818753.1] sporulation and cell division protein
SsgA [Streptomyces violaceusniger Tu 4113]
MTFLVSQDLSFRIPVELSYDSSDPYAVE I TFHLPGDAPVSWAFARELLLDGLSRPTGEGDVRIAPASPEG
LSDVFIRLQVGCERALFRAGAAPLVAFLDRTDRVVPFGQEPAACDPVGDLDAELHRILAEDRFAG
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>gi]302552643]|ref|ZP_07304985.1] conserved hypothetical protein
[Streptomyces viridochromogenes DSM 40736]
MSFLVSDELSFRIPVELRYETSDPYAVRLTFHLPGDAPVTWAFGRELL IDGVGRPCGEGD
VRVTPVEADSLGEVL IRLQVGSDQAVFRSSTAPLVAFLDRTDKLVPLGQEGSLADFDAHLDEALDRILAE
QGAG

>g1i 443626097 | ref|ZP_21110527.1] putative SsgA-like sporulation/cell
division regulator [Streptomyces viridochromogenes Tue57]
MSFLVSEELSFRIPVELRYETCDPYAVRLTFHLPGDAPVTWAFGRELLVDGVGRPCGEGD
VRVSPAGADTLGDVL IRLQVGADQALFRSSVAPLVAFLDRTDKLVPLGQEGALADFDAHLDEALDRILAE
EQSAG

>g1]345849305| ref]zZP_08802318.1] SsgA-like sporulation/cell division
regulator [Streptomyces zinciresistens K42]
MSFLVSEELSFRIPVELRYETCDPYAVRLTFHLPGDAPVTWAFGRELLVDGVGGPCGEGD
VRVSPAGAETLGDVL IRLQVGADQALFRSSVAPLVAFLDRTDKLVPLGQEGALADFDTHLDEALDRILAE
EQSAG
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Supplemental Data file 5. SALP protein sequences from actinomycetes.

>Streptomyces_coelicolor_SsgA (SC03926)
MSFLVSEELSFRIPVELRYETRDPYAVRLTFHLPGDAPVTWAFGRELLYV
DGVGRPCGDGDVRIAPVEPEPLAEVL IRLQVGSDQALFRSSAAPLVAFLDRTDKLVPLGQ
EGALADFDSHLDEALDRILAEEQSAG*

>Streptomyces_coelicolor_SsgB (SC01541)
MNTTVSCELHLRLVVSSESSLPVPAGLRYDTADPYAVHATFHTGAEETVEWVFARDLLAE
GLHRPTGTGDVRVWPSRSHGQGVVCIALSSPEGEALLEAPARALESFLKRTDAAVPPGTE
HRHFDLDQELSHILAES*

>Streptomyces_coelicolor_SsgC (SC07289)
VNTVVHKTLVVQLQAGGTADRFPVLAHLAYDAADPFALTVVFSHDGRVLARWTLDREMVA
EGLTRPVGVGDVRLRPESRGMWDELR IELLGDGRADGERHRAVVFVWAAAVEAFLRETHA
VVRPGREEVRVDDFLAELTAEG*

>Streptomyces_coelicolor_SsgD (SC06722)

LSTVIEQSVEARLVAAAPRMPS IPATLHYDRADPFAVRMTFPAPATLEGVEVCWTFSREL

L IAGMQEPNGHGDVRVRPYAYDRTVLEFHAPEGTAV IHVRSGELRRFLQAAGELVPVGLE
HLQLDLDHDLAELMRGSC*

>Streptomyces_coelicolor_SsgE (SC03158)
MSVVEQYARAHILTDGDLPDQDDGGA I PVVLRYDPQLDPSKVCVALPGRGGRASGSREWT
FSRELLEQGLRAPAGSGEVRVWPCGRVQAVVEFHSPQGCSVVQFENKAL IRFLRRTYAAT
AQPVAH*

>Streptomyces_coelicolor_SsgF (SC07175)
MSGDHHGVQAQHSAAQALLPLSLCLSQMTGALEWEDVPAEFRYDPDHPLLVTIRFAPEGA
PPVTWHVGRDLLHEGLRTTSGLGDVQVWADTPTDRETAWLQVNAHGDIAIFSLPVPELEE
WIDRTYLHVPAGTESSRLGTDAFLSKLFDEPEASSR*
>Streptomyces_coelicolor_SsgG (SC02924)
MHTNPTGPTVVERELELRLVLSPESGIPVPARLGYHTDDPYAVHITFHIDSGHPVHWTFA
RDLLVEGVFRPSGHGDVRVWPSKTEGRSVVLVALSSPDGDALLEAPTPQVSAWLERTLRA
VPPGTEGAQLG IDDGLAELLAR*

>Acidothermus_cellulolyticus_11B Acel 1369

MNASVHI 1EVTEFHLLLDGDSRVITARLHYDPADPYVITVHFDTGVTWVLGRDLLADGLH
MEIGDGDVHLRPEGDQLFLTLRSPSGEALLAASRSAIAGFMADTERVVPRGTEHLRVDLD
KELARLLP

>Actinoplanes_missouriensis_431 AMIS_65300
MSTIRPTTVEVETSLRLVAPDATALPVRASLRYDPADPYAVHVLFHAESAGGEAVSWSFARELLVTGLDE
PAG I GDVRVWPWATPRGDFVALALSSPDGNALFEVPRSVLVRFLRRTYVVVPRGRESDHLDVDAAVNRLL
AGR

>Actinosynnema_mirum_DSM_43827_Amir_2015

mrndhvtlrstavfdl laprtpavpvqgvelrydtkdpyaviaafrtgragwvewvfardl
ladgliadagdgdvrirpaaddpevvvielsspsghamfeasageladfldrtydvvvpg
nehlwvdvdealthlisndls

>Actinosynnema_mirum_DSM 43827 Amir_6524
MSAESITTTTTFHLLVPGAAPAPVEAELHYEPEDPYAVAVLFHTGQGKVEW I FARDLLADGLLTPSGEGD
ILVRPASDDPERVLLELNAPTGFAILSAIAEHIAEFLDLTYDVVQPGEEDLWIDFDRELAKLVSTN
>Amycolatopsis_mediterranei_U32_AMED_ 5330

mrndhvtlrstavfdl laprtpavpvkvelrydtrdpyavvaafrtgragwvewvyardl

ladgl ladagdgdvrirpsvedpeavlielnspsghamfeasageladfldrtydvvipg
nehlwvdvddalthliphdla

>Amycolatopsis_mediterranei_U32_AMED 0264
MHTDAVHQSQFVLLNESTTPVLSRLSYHAHEPFAVTVAFRTERGRWIEWTFARDLLVAGLDEPAGLGDVR
IRPDLSDDEDFLTLEIESPDGYASFELEVEDVRTFLDASTELVPLGEESAHFDVDGL IEEISNV
>Amycolatopsis_mediterranei_U32_AMED_0370

MEL 1'YPADAVVNGRGPVPVALLYDPADPWAVTLL IAGHEWLFARELLATGLSEPAGDGDVVVRPDIGGTF
GHVLLTLTAPAGCADVALPRGTVESLLDAAEALVPRGCEG IDWDREWARLANGPAA
>Amycolatopsis_mediterranei_U32_AMED 6168
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MEL 1'YPADAVVNGRGPVPVALLYDPADPWAITLLIAGHEWLFARELLATGLSEPAGDGDVVVRPDTGGTF
GHLLLTLTTPAGCADVALPRGTVESLLAAAEALVPRGCEGIDWDSEWARLANGPAA
>Amycolatopsis_mediterranei_U32_AMED_ 7500
MADPNTVITARIDFALRTFGAGPRPVPAELEYDTLDPYAVAVVLHAGPSAVRWLFGRDLLADGLLARCGD
GDVRIGPAGDPALVLVELSSPDGAAVLEAPAKE IAAFLDRTYDV IPAGSESDWFDFDEELAKLSYQD
>Blastococcus_saxobsidens DD2 BLASA 2304
MPGHISPITLQLIGPQSWTEVPALLCYDPADPFAVRIAFGDPGEQDPADGDEGIAWLVSRELLQAGLEHP
AGDGDVRVWPAHATADVLFLHLRAPSGEALFELSRGTVAAFLRHTEALVPTGSETGLLHLDQELDALLSN
GGPDAPGR

>Catenulispora_acidiphila_DSM_44928 Caci_2217
msssvtcelqglrlvisgdsslpvpaglrydtadpyavhatfhtggqgdtvdwvfarel lae
glrrptgtgdvrvwpsrsrggaivclalsspegeal leaparalesflkrtntavppgle
hrfydldaelvhlfadn

>Cellulomonas_fimi_ATCC 484 Celf 2043

MTQSSYDVVEVVAMQL IGSDASV IPVSAELSFRTSDPYTVRAVFTGPHTMSTWLLGRELLSLGMLASADA
PAGTGDVQVWRDEDPDYTLVSLNGVEGSALLAAPTEP I TRFLASTEALVPLGAESARMESE ITALIAALL
TA

>Frankia_alni_ACNl14a_FRAAL2127
MPVAATVRYEPADPYAISIGFRTGADEVVEWTFARQLLSDGVRRPAGDGDVQVWPAAQSG
GRIVCLSLSSPSGHALFEMPRSEVLAFLRRTYSAVPLGGESDI IDLDAELALL IWGGPER
>Frankia_alni_ACNl14a_ FRAAL5533

MRDLSADFVTEDGARASVAGTLRYDPADPFAVEL ILRPGRESITWIFARTLLAEGTQSPTGTGDVRIRPT
RSEGRAVVTVTLSSPSGHADLELPRSIVTRFLAE I EEKVPAGRESEG IDWNAELRTLLRTRNP
>Frankia_alni_ACNl14a FRAAL5373
MSQRRPPVANPFESQMSAFLVQPDGTRAPLPAALRFDRADPFAVSLRLRTSTVQTVTWTFARQLL IDGAR
RPTGVGAVEVRPAFHDGTRLLVLSLKSASRHTEVQLRHEQVAAF INDTLAAVPSGAESDQVDWNAELNRF
HDDDS

>Frankia_alni_ACNl14a FRAAL6494
MLGRSVRRRSLGRGMTARLMREGRPPRAVRAVFGYDPADPIAVTLTLGGV IGTGPVVWRFARRLLADGAR
RPVGLGDVRVRPI1VLRGQPALALCLCGTSGTAELELPAREVAAFLWRTYAMVSADAEAAT IDWAGEFRFM
PGRPAGPEGGVAWPSGWGVGRRPSRTDGAGDPRVPAEGPW

>Frankia_alni_ACNl14a_ FRAAL4594
MTVFQICWRACDPLAVSMTLVSRPEHPALPQGSWVAPRDALRAGLEATVGDGDVR IGPDPGEGGVRLDLYV
DGDRHSVVVLATASLRSFLDRTERLVPTGEEHTEQELDTVLANLLQT
>Frankia_sp_EANlpec_ Franeanl 5158

MTIRHDSI TAELALRLVVPGGAPVPVAATVRYEPADPYAVS I GFRTGADEVVEWTFARQLLSDGVRRPAG
DGDVQVWPAAQSGGR IVCLSLSSPSGHALFEMPRAEVLAFLRRTYSAVPLGGESDV IDLDAELALL IWGG
PER

>Frankia_sp_ EANlpec Franeanl 4060

MRGRP IVSNAVTMDVNATYLTGDEAGKRVPVLVTVRFDPLDPVAITLRTRVPDQRVLAWTFARELLAGGD
ERPVGEGTIRIAPVLRERRRLLTVDLPSPGGPVTVELPASRVADFVRRTYERVPASAESAVIDLDLDLDL
GLAALDRG

>Frankia_sp_EANlpec_Franeanl_ 2058
MQVEDVTTEFVVDDAPSRGRITVLQITWRSCDPLAVALVLVSRPDHPALPQGHWVAPRDALRAGLDGPAP
VGDGDVRITPEPTRDGIRLELADGERRSVVVLDAAPVRRFLERTERVVPAGEEHPEVALDAVLDDLLQT
>Frankia_sp_Ccl3 Francci3_ 1359

MTIRHDS I TAELALRLVVPGGAPVPVAATVRYEPADPYAISIGFRTGADEVVEWTFARQLLSDGVRRPAG
DGDVQVWPAAQSGGRIVCLSLSSPSGHALFEMPRSEVLAFLRRTYSAVPLGGESD I IDLDAELALL IWGG
PER

>Frankia_sp_Ccl3 Francci3 3418
MLRHSSTPAHVVARDLSVDYVTEEGEREAIPGTLRYDPADPFAVEL ILRPGEEAITWIFARALLAEGIEV
PAGTGDVRIRPTRSKGQTVITVSLSSPSGHADLELAKSKVTAFLADCHGQVPAGRESNG IDWNNELHMLL
RTRNT

>Frankia_sp_Ccl3_Francci3_1632
MLGKDVTAEFVVDDASSRGR I TVFQICWGARDPLAVSMTLVSRPEHPALPQGSWVAPRDTLRAGLETAVG
DGDVR IGPDADRRGVRLDLVHGDRQSVVVVAASSLRSFLDRTERLVPTGQEHTEQELDAVLADLLRT
>Frankia_QA3_ FraQA3DRAFT_0319
MLGKDVTAEFVVDDAASRGRVTVFQICWRACDPLAVSMTLVSRPEHPALPQGSWVAPRDALRAGLETAVG
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DGDVR IGPDPGQGGVRLDLVDGDRRSVV ILSTSSLRSFLDRTERLVPTGQEHTEQELDTVLANLLQT
>Frankia_QA3_FraQA3DRAFT_2919

MTIRHDSI TAELALRLVVPGGAPVPVAATVRYEPADPYAISIGFRTGADEVVEWTFARQLLSDGVRRPAG
DGDVQVWPAAQSGGR IVCLSLSSPSGHALFEMPRSEVLAFLRRTYSAVPLGGESD I IDLDAELALL IWGG
PER

>Frankia_QA3_FraQA3DRAFT_5229

MLRRSVRRSTLARGMTARLMPEAEPPRPVRVVFGYDPTDP IAVALTVTGAAGADPVVWRFARRLLADGAR
RPVGLGDVRVRP IVLGGQPALALCLCGPSGTAELELPAREVAAFLWRTYAMVSADAEAAV IDWTAEFRFM
PGVGARRSRGLPGVRTPHART

>Frankia_ QA3 FraQA3DRAFT_6034
MLRHSSTPAHVVVRDLSADFVTEDGARASVAGTLRYDPADPFAVEL ILRPGRESITWIFARTLLAEGTQG
PTGTGDVRIRPTRSEGRAVVTVSLSSPSGHADLELPRSIVTRFLAEIEEKVPAGRESEG IDWNAELRTLL
RTRNP

>Frankia_symbiont _of Datisca glomerata FsymDg 2166
MQVEDVTTELVVDDAPSRGRLTVLQVNWRRADPLAVTLEL I SRPDHPALPRGTWVVLRDALRAGLDVPTG
TGDVRITPEPERGC IRLDLTAGELHSAVRLSMDAARAFLDATERVVPRGQERAAEELDAVLANLLEN
>Frankia_symbiont_of _Datisca _glomerata FsymDg_ 2563

MTIRHDSI TAELALRLVVPGGAPVPVAATMRYEPADPYAVSIGFRTGADEVVEWTFARQLLSDGVRRPAG
DGDVQVWPAAQSGGR IVCLSLSSPSGHALFEMPRSEVLSFLRRTYSVVPLGGESEVVDLDAELALL IWGG
PQT

>Geodermatophilus_obscurus DSM 43160 Gobs 3195
minratpgytcpttlhlvgpgswtevpal lsyeirdpfavritfgdhaeedgiswlvgrd
11hagldgpagegdvriwpsrtsgdviflhlrapsgealfevsrgtvagflgltasvvpf
geessviqvdgelaal Isnggadptgr
>Kineococcus_radiotolerans SRS30216 Krad_3069
mpalphrktevdvdvslrirttsgpglpvpaslhygaddpyaihavfrggdtdvewvfar
dllreglsapagagdvqvgpcsdspdgrprviirisspdgnaeleadesdvrrflrrada
lvppgretrhldldeliarlvs

>Kitasatospora_setae_KSE_3977
mhstvqgagmamhlvvsselsfrivvdldydgddpfavrftfhlpgdepvtwvfarel lvd
glsrptgegdvhihpvgddlaevclvirspegdalmraaappllaflartdrivpmggel
sggeldeelasilsttghenag

>Kitasatospora_setae_ KSE_ 12250

mrntvrtrtamhl lvpggpal rtpadldydtadplavritfhppgdgpvewvvartlila
glsgpagegdlIrisplvdaglaevaltlrspegeatlrspappllaflartgrivplgre
qgvtadldrklagilaag

>Kitasatospora_setae KSE 14600
mgwsvrrraiprahterkalalmnttvscelhlrlivssesslpvpaglrydtadpyavh
atfhtgadetvewvfardl laeglhrptgtgdvrvwpsrshgqgvvcialsspegealle
aparalesftlkrtdaavppgtehrhfdldrelshilaen

>Kitasatospora setae KSE 28490
magqgstgvveqgelelnlvlspersvpvaarlsygshdpfavyvtfhldsgtpvtwvfare

1 lvegtfrpcgqgdvriwptrsgrrsvicmalsspagdal leaplptvaawlerahrlvp
pgaeleamdldgslaella

>Kitasatospora setae KSE 01860
mthdpyhdpyrdpaprrvppgrgsttriavhlvvevvvapalhvpvaarlrygadepytv
hldnhvdlpepvtwslsrevlltglthpaglgdmtvtpghgpdhghllltlhgeessall
rilpapalrdflrrtecvvpvgceqgehvdldglverllgedgeedghrdee
>Kitasatospora_setae_KSE_06570
mavatcwstavtlphsphphlaveaglhfdsalpyavrilvfppvgrildavewvfgrdlin
egrlapaghgdvtvrpgaegevivtlrggggeavvnvpaeivtgflvecyalvpagrehe
hldvdglvarltv

>Kitasatospora_setae_ KSE_ 11930
mmespaelridivmdl 1 Ispeevfavparlvycpddpyavhvsthvdsagpigwffardl

Ivqgl lrptglgdvrvwpasvdgrrmvtimlcspegdaflgapaalvaawvrrtlrivpp
ggeaerarvdealdalfaatgptgaagsagvepgc

>Kitasatospora_ setae KSE 28620
mFaapapveqttharlivsthrsallrvtlrynaedplavrmvfpaeyaleavdpdtdpl
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dgpldeafdapaepvepvadgvewvfarqglfaagldlpsgegdvhirpalggrtmvelrs
pegvallgfdrtelrrflwhsylvvpeggelrhldcdralaella
>Kitasatospora_setae_KSE_ 55820

mpcdp Isapsdpptaatptggsrsgavappatveevlelrialdqdlvgevrtrfryaaa
apyevrltfhlgrpdeadwvfsrdllrdglgalsgqgdvklwpagcpchgptihlalgsp
hgsalleasgpgvrawlertyrvvpdgsieel Ipsdeelaellagg
>Kitasatospora_ setae KSE 60010
mnhrntprawmrrngepdcvl il ldvtvapcpglrvavparlryhradpyavhldchvdle
epitwlfarellvdgldgwagigdvtirrstaaeelaialstpgqtavihtpsapvrdfl
althrlvpagtehehldaegImrrmlaeagdvgrfe

>Kitasatospora setae KSE 05120
mpaavfrsfsvtlpesaypdtrvaarlrfdpalpygvelafpphrpggeeitwrfgrdll
aegrltpagegdvrvapgpdgrilitlgalgpgaeralistpdtavaaflaeaytevppg
tetahldlapglarlla

>Kitasatospora_setae_KSE_68960
mgpvteritlhllapdgttvridtdwryrpddpyavslefgpraagarwvlsremllasl
hgpvgdgdihfaplddgmlclalggaggtvviltaecaaiaaflaataelvplgseserid
wdggladllsa

>Micromonospora_aurantiaca ATCC_ 27029 Micau_1735
MSVIRPTTVEVETSLRLVAPDATALPVRASLRYDPADPYAVHVLFHAESAGGEAVSWSFARELLVTGLDE
PAG I GDVRVWPWATPRGDFVALALSSPDGNALFEVPRSVLVRFLRRTYVVVPRGREAEHLDVDTAVNRLL
AGR

>Modestobacter_marinus_MODMU_ 3374
MARSSRSGCTARTTFHLVGPQSWTAVPAALVYDSSDPFAVRVRFGDGATDDVEPALYDDPDDDGGVEWLL
SRDLLRAGLTGPVGEGDVRLWPARGGLDVLFLQLRAPSGEAMFELSGAVVGDFLRETELLVPAGGESDLL
RVDEELSALLRGGTDNPTGR

>Nakamurella_multipartita DSM_ 44233 Namu_3475
mydfntveyrmtatvtemvlisdptmppvhaelryrsddpfavglllsidgspaitwvfg

rdl lvegvgapagigdvqgvfpvildgtvielrsgeqgvasllahtqdlaafldhsieivpsg
sesayfeieadlrdlpihdafea

>Nocardioides_sp_JS614 Noca_2368

md I patfgydpadpwavwitfrgprdevrwavgrdl 1 1qgltdpagegdiglwpsidehg
raavvmelcspdgrivtglhthelyrfltrtlaivpvgseaidlddlvaeltgisrae
>Nocardiopsis_alba_ATCC_BAA2165 B005_0230
MNSSDITATAELGLRLVVPERTAVPLVARLDYSADDPYAIRVAFHTGEDSPVEWIFARELLTVGIVRPVG
EGDVRVWPSKSEGGERSVSISLSSPFGQAEFDTQVSPLAEFLHRTYEIVPAGQEGSFVDLDEE 1QQHLHS
>Pseudonocardia_dioxanivorans CB1190 Psed 2038

MRDVTNI1 1CKQTVFELIAPDSTVTVNVELTYSFRDPFAVEASFRTGNSQPVVWVFARDLLADGLTEATGD
GDVTVAP IGHGQVELVLTSPSGHARFHADAAELSSFLEHTYAAVPEGAEYSWLDFDAALTELLDEKARD
>Pseudonocardia_dioxanivorans CB1190 Psed 2715
MTTDSVQQDMFTVLHGQPAPVVTRWSYDARDPFAVTFAVRTRGDRWVEWLVARDLVVESLEGPAGHGHIR
MSPQIVQGYDIVEIEISSFDGRAILEVDRDLLRSFVDATTELVALGDEPTRMDLDSE IAKLTQGCL
>Pseudonocardia_dioxanivorans_CB1190 Psed_7011
MTLGRISQTITAHYHHLGKDGVSSSAIEIVVAYDTDDPYSVQFHFRSGS IQWFVSRDLYV I SGLEAASGEG
DVRVSTHGTVGGDTTILTLNNHEDPSADFTLDAYELMSFLQRTEQMVPLGAETRRVQRQIEL IDWTRLM
>Saccharomonospora_viridis DSM_43017_Svir_14890
MRNDHVTLRSTAVFDLLAPRTPPVPVKVELRYDTRDPYAVVAAFRTGRAGWVEWVFARDL
LSDGLLGEAGDGDVR IRPSMEDPDSVFVELNSPSGHAMFEASAQELADFLDQTYDVVLPG
NEHLWVDVDDALTRL IPHDLG

>Saccharomonospora_viridis_DSM_43017_Svir_01730
MDNNAVQQSQFVYLSGCETPVLSRLTYVPGAPFTVTMAFKVAPGEWVEWEFARDLL ITGLHAPAGIGDIR
IRPDLPGQSDDMLV IELESPDGYAAVE I SRNDVQRFVDATLARVPLGYESERLDIDTVIACLTTTRP
>Saccharopolyspora_erythraea NRRL_2338 SeryN2 010100001839
MFDLLAPQTPAVPVQVELRYDTRDPYAVVAAFRTGRAGWVEWVFARDLLADGL 1 AHAGVGDVT IRPAVDD
PEVVVIELSSPSGHAVFEASAQELADFLDRTYDVVVPGNENLWVNVDDALTRLLPHDLS
>Saccharopolyspora_erythraea NRRL_ 2338 SACE_1961
MRNDHVTLRSTAVFDLLAPQTPAVPVQVELRYDTRDPYAVVAAFRTGRAGWVEWVFARDLLADGL IAHAG
VGDVT IRPAVDDPEVVV IELSSPSGHAVFEASAQELADFLDRTYDVVVPGNENLWVYNVDDALTRLLPHDL

60



S

>Saccharopolyspora_erythraea NRRL 2338 SACE_ 5535
MKNHRTVLTSMVFKLLAPAGATAPVGVELRFESRNPYEVSLAFSAGSGGHVEWVLARDLLADGLMIDSGE
GDVRVGPDASDPAV IVVSLSSPSGQATFEADAEQLVDFLNRTYDVVPPGKEHQWMS IDEALARMLPHDLY
>Saccharothrix_espanaensis_DSM 44229 BN6 28660
MRNDHVTLRSTAVFDLLAPRTPAVPVQVELRYDTKDPYAVVAAFRTGRAGWVEWVYARDLLADGL I ADAG
DGDVR IRPAADDPEVVVIELSSPSGHAMFEASAQELADFLDRTYDVVVPGNEHLWVDVDEALTHL I SNDL
T

>Saccharopolyspora_spinosa NRRL 18395 SspiN1 010100019986

MTSQNHKT IRSNVVFDLTAPAGVRSPVWVELRYESREPYAVNMSFHAGMTGQ I DWV IARDLLADGL IVAS
GEGDVQI IPQPDNHELV I IALSSPSGQAAFEAHAAELADFLDETYDVVAPGDEHKWMS IDEELSRLLQND
LH

>Saccharopolyspora_spinosa_NRRL_18395_ SspiN1_010100008660
MTLRSTAVFDLLAPQTPAVPVQVELRYDTRDPYAVVAAFRTGRAGWVEWVFARDLLADGL I AHAGEGDVT
IRPAVDAPEVVAIELSSPSGHAVFEASAQELADFLDRTYDVVVPGNENLWVDVDEALTRLLPHDLG
>Saccharopolyspora_spinosa NRRL 18395 SspiN1 010100036409
MMANDHGTVLATMIFNLVAPAGV IAPVGVQLRYDSRNPYE I SMKLNVGTDGQVDWY IARDLLADGL I AEA
GEGDVRIRPRLDDPTLVMIEMSSPSGQATFEVNADQLADFVNDTYDVVAPGDEHRWMNVDEALSRLLSHN
L

>Saccharopolyspora_spinosa NRRL 18395 SspiN1l 010100037964
MMANDHGTVLATMIFNLVAPAGV IAPVGVELRYDSRNPYE I SMKLNVGTDGQVDWY IARDLLADGL IAEA
GEGDVRIRPRLDASGVVV IELSSPSGQASFEVDADQLVDFVNDTYDVVAPGDEHRWMNVDEVLSRLLSHN
L

>Saccharopolyspora_spinosa_NRRL_18395 SspiN1_010100037024
MMANDHGTVLATMIFNLVAPAGV 1APVGVQLRYDSRNPYE I SMKLNVGTDGQVDWY IARDLLADGL IAEA
GEGDVRIRPRLDSSGVVV IELSSPSGQASFEVNADQLADFVNDTYDVVAPGDEHRWMNVDEVLSRLLSHN
L

>Saccharopolyspora_spinosa NRRL_ 18395 SspiN1_010100013985
MMANDHGTVLATMTFENLVAPAGV IAPVGVELRYDSRNPYE IAMKLNVGTDGQVDWY IARGRLADGL I AEA
GEGDVRIRPRLDDPTLVVIELSSPSGQASFEVNADQLADFVNDTYDVVEPDDEHRWMN IDETLSQLLSHN
L

>Saccharopolyspora_spinosa NRRL 18395 SspiN1l 010100035064

MVRNHRL I IRFATVFDLATPPVVSPPIQLELRYETRDPYAVGM I FNPGRNSRAHCMIARDLLAAGLVSRS
GEGNVR I SPRPDNPELVVIALTAPSGQGVFETRTDVLARFLNDTYAI IASGDEHRWLSVDDALSRVLLND
RRNDRSPAEHD

>Saccharopolyspora_spinosa NRRL 18395 SspiN1 010100022770
MMANDHGTVLATMTFNLVAPAGAIAPVGVELRYDSRNPYE IAMKLNVGTDGQVDWY IARDLLADGL IAEA
GEGDVRIRPRLDSSGVVVIELSSPSGQASFEVRPRLDASGVVV IELSSPSGQASFEVDADQLVDFVNDTY
DVVAPGDEHRWMNVDEVLSRLLSHNL

>Saccharopolyspora_spinosa_NRRL_18395 SspiN1_010100038174
MKGDVMADLAFVANDHGTVLATMIFNLVAPAGV IAPVGVELRYDSRNPYE I AMKLNVGADGQVDWV IARD
LLADGL IATPHRRRHTTLSTTHRRPGSTPQIRRTLQTRLPHPHRQLFSTRPRGLTSRLLGQT ISRCPMQR
DRNL IHHQ IKRHPLRRLHTHKHRTSHAHHRQVSVAFRSNCVKTPGRGFLASLTGVVTACGRRQGAWRCVI
SGIVARRVGPWQGPRRRRRWVTSS
>Saccharothrix_espanaensis_DSM 44229 BN6_ 78400
MSAESITASTTFHLLVPGVAPAPVEAELHYEPEDPYAVAVLFHTGQGKVEW I FARDLLADGLLTPSGEGD
I LVRPAADDPERVLLELNAPTGFAILSAQAEDIAEFLDLTYDVVQPGEEDLWIDFDRELAKLVSTN
>Salinispora_arenicola CNS205 Sare_ 1560
MSVIRPTTVEVETSLRLVAPDATALPVRASLRYDPADPYAVHVLFHAESAGGEAVSWSFARELLVTGLDE
PAG I GDVRVWPWATPRGDFVALALSSPDGNALFEVPRSVLVRFLRRTYVVVARGREAEHLDVDTAVSRLL
AGR

>Salinispora_tropica CNB440_ Stropl600
MSVIRPTTVEVETSLRLVAPDATALPVRASLRYDPADPYAVHVLFHAESAGGEAVSWSFA
RELLVTGLDEPAG I GDVRVWPWATPRGDFVALALSSPDGNALFEVPRSVLVRFLRRTYVWV
VARGREAEHLDVDTAVNRLLAGR
>Stackebrandtia_nassauensis DSM 44728 Snas_ 3098
mattrpatvevdttmrfvatdfttvnvrasmrydaddpyaihvmfhpgnpdaeqgvswsfa
rellaaglveptgmgdvrvwpwstprgdaialalsspdgnal fevsrslvsrflrrsyal
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vpkgkegdsldmdatvakl ladr

>Thermobifida_fusca_YX_Tfus_2111

MSSSGTSITCEVGLQL 1VPDRAPVPLVARLDYSVDDPYAIRAAFHVGDDEPYV

EWIFARELLTVGI IRETGEGDVR IWPSQDGKERMVN IALSSPFGQARFHAQV
APLSEFLHRTYELVPAGQESDY IDIDAEIAEHLS

>Thermobispora_bispora DSM_43833_Tbis_2095
mnsitvsaelglrilvvpdrttipltasltytatdpyairmafhvgndepvewifarellt
igmvrrvgegdvgvwpartegeqgslInisltspfgqgal fevplapltafinrtyelvpagr
esdfmdldgelsnmlwss

>Thermomonospora_curvata _DSM_43183_ Tcur_2048
mdssrtisaelglrilvvpdrttvpllaeveyatddpyairmsfyvgndepvewifarell
tvgivrrvgdgdvgvwpaepggdrivhialsspfgdal fevplpplaeflhrtyravpag
reaetidmeaelenllwps

>Verrucosispora_maris_AB18032_VAB18032_ 13260
MSVIRPTTVEVETSLRLVAPDATALPVRASLRYDPADPYAVHVLFHAESAGGEAVSWSFARELLVTGLDE
PAG1GDVRVWPWATPRGDFVALALSSPDGNALFEVPRSVLVRFLRRTYVVVPRGREAEHLDVDTAVNRLL
AGR

>Streptomyces_venezuelae ATCC 10712 SsgB
MNTTVSCELHLRLVVSSESSLPVPAGLRYDTADPYAVHATFHTGAEETVEWVFARDLLAEGLHRPTGTGD
VRVWPSRSHGQGVVCIALSSPEGEALLEAPARALESFLKRTDAAVPPGTEHRHFDLDTELSHILADS
>Streptomyces_venezuelae ATCC 10712 SsgG
MQNTDNTTVERELELKLVLSPERAVPVPARLAYRTDDPYAVHITFHVGTDHPVNWTFARELLVEGVFRAC
GHGDVRIWPTKVDGRNVVLMALSSPDGDALLEAPSAQVSAWLERTLRAVPPGTESDRLG IDDGLAELLAT
TVIADELWLRDPWPSDESQDGEQ

>Streptomyces_venezuelae ATCC 10712 SsgE

MAAAEDPEVEDHARGR 1 1 SDAPLSRPVPVDLRYDPGFSPATVRFVFPGD IEWSFPRVLLETGLRAPTRRG
DIGVWPCGRVQTVVELHKNDGDVTVVQFDTTALTRFLKHTYAAGASMTTS
>Streptomyces_venezuelae ATCC_10712_ SsgA
MSFLVSEELSFKIPVELRYETRDPYAVRMTFHLPGDAPVTWAFGRELLLDGINRPSGDGDVHIAPTDPEG
LSDVSIRLQVGGDRALFRASAPPLVAFLDRTDKLVPLGQERTLGDFEDNLEAALGR ILAEESAGPTA
>Streptomyces_venezuelae ATCC_10712_SsgD
MPAVIEQAVQARLVASAPRMETVPATLRYDRGDPYAVSMAFPPPATLEGVEVSWAFARELLVQGVERPAG
VGDVRLRPYGYDRTVVEFHAPEGVAMVHVRTSELRRFLERSQHLVPAGREHQYLDWEQDLAELLRDRP
SVEN_0129

>Streptomyces_venezuelae ATCC_10712_ SVEN_0129
MSDSSRHETSRPTAAAPVRSWHTTARQVHGGMGLPVPATFHYDPDDPWAVH IVFRLPPGRVVDWVFSRDL
LRSGTRVLSGEGDVRLWPLRDGGREGRVHLRLGQAGAFALVDVDRAGLRSWLAETYEAVPEGTEAARIDW
AAETAQLFARP

>Streptomyces_griseus_subsp_griseus NBRC 13350 SGR 41t
MSLHHDNAMPTADDDEFAALMAASSLRAPHVRALSDP I PNEARSRLRETAEGPDTEQEPTACETQEATAD
AGDGDHSEEEPLATYRAGTWQPPALSRFLTEVYRRLPWT IDRGPHGHHTSALHIRPLLAADLLETTRATD
ILVWLSREPDNDRHYLVTPTGAALAPTLLPCATDRSPTYSSARALLRLALPQWQKEYLLDARPGTGSPDF
RLACTSLGPSASLAWVDSAIRFQTTRDECSAFRWVGDSEKHAPDADSRHRLHTLLSQAYESALVYYAARE
PGGNLRPFDQLVRTPGTADPTDTGAPAPALASLTAGRLTDLLQPVQPPHLEQLHPHPADRWTGCRISTNP
DRFPAGAWRPLLLGALADSPWAPRKTGQRL I TGEAAPGSPTPQDATPMIDVPLTPAHLL IAADSAVSLDQ
AHRHT IPEQVPTPPDLDAYTAQPGSLLLLPATTSTAAGHGDNREAVHWTPRTERDFPSEGGSSGPSKFPD
NDSRTPKLWSTKTEDGVDDLEQRMQLWMRQHDTEDDRGDRILIELVYRTKDPHAVTAVFYTGTEEELEWT
FARELLADGLHTSVGLGDV IVWPGPEGPGDTQRIFIRLRPPGSTALLSLDRDDALEFLEATHPLLHNPRA
TARTAVLPAWEQELRDL ICPGTGE
>Streptomyces_griseus_subsp_griseus NBRC 13350 SGR_ 128
MSLHQDNAMPTAADDDEFTALMAASSLRAPHVRALSDP IPDEAQTRLRESAEGPDAEQEPTARTTQEATT
TDAGDASEDDPLDPCRLGNWPLRTFSWTMNSVLGTPEHHAPALHLRALLAAGPPATTRTTGIHEWLLREP
DNNRHYLLMHTEDPLTPTLLPCTTDPGPTYSSASAFLRMALFRRRLEHVLGARPGTGFPDYRLTSTSAGP
SAESLARTSFDIELNTTCNMYTALRLAGEPESRGSFTSRIRIHALMKQAYESAL IDYAAHELAGNSQRSD
QQVRAPGTADPTRFGAPAPAHS IDRLAAGRLTDLLQPARPPHIEQLHQHPADGRTRCRIAT IPDRVPAGA
WRPLLLSALSGYPWAHGTTPGGHLITGETALPGLTPQDTTAVTNRPLTPAHLLIATDSAVSLDQAHRHTI
PEQAPTPPDLDAYTAQPGSLLLLPAATATAAGHGDSRKTVNRTHDTEDPDKELTSQNSSSDPSELLTDDR
RTTKLWTTRTDDAGDGLEQRMQLWMRQHHTEDDRGDRILTQLAYRTKDPYAVTAVFYAGTEEELEWTFAR
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ELLTDGLHTSVGIGDV I IWPGPQRPGDTQRIFIRLRPPGSTALLSLDHDDALEFLETTQPLPQNPSATAR
TAVLATWEQELRDL ICPSPGE

>Streptomyces_griseus_subsp_griseus _NBRC_13350_SsgD
MSSVIEQSVQARMVASAPRMETLPATLQYDRQYPFAVRMAFPAPATLEGTEVSWEFSRELLTTGVDSPAG
QGDVRVRPFGYERTVLEFHAPEG I AMVHVRTDELRRFLQRAQELVPMGDEHRYLDLDRGLTDLLGGPR
>Streptomyces_griseus_subsp_griseus_NBRC_13350_SsgA
MSFLVSEELSFRIPVELRYEVGDPYAIRMTFHLPGDAPVTWAFGRELLLDGLNSPSGDGDVHIGPTEPE
GLGDVHIRLQVGADRALFRAGTAPLVAFLDRTDKLVPLGQEHTLGDFDGNLEDALGRILAEEQNAG
>Streptomyces_griseus_subsp_griseus NBRC 13350 SsgE

MSPVIEVHARARL I TDGPLTRPVPVDLRYDPADERRTVHIGLPDGTDWSFGRDLLERGLRTP IERGDVRV
WPCGRTQLIVELHSTDGVEVFQFEIRTLIRFLARTRAQTPATAPDTGREAPPRPPSRTTRPERGTPERGA
RTEQRDARAGRGAQTARG

>Streptomyces_griseus_subsp_griseus_NBRC_13350_SsgG
MMSIVERELELKLVLSPERS IPVPARLTYRTDDPYAVHIAFHIGSESPVHWTFARELLVEGVFRPCGHGD
VRIWPTKVAGRSVVCVALTSPDGNALLEMNSAAVAAWVERTLRVVPPGSESDRLGIDEALAELLAPLPAD
DLWLSDPWQSDDAPSQDGEA
>Streptomyces_griseus_subsp_griseus NBRC_ 13350 SsgB
MNTTVSCELHLRLVVSSESSLPVPAGLRYDTADPYAVHATFHTGAEET
VEWVFARDLLAEGLHRPTGTGDVRVWPSRSHGQGVVCIALSSPEGEALLEAPARALESFLKRTDAAVPPG
TEHRHFDLDTELSHILAES

>Streptomyces_bottropensis ATCC 25435 SBD 2172

MTVRKGEPMDHLAATDEEFDALLDASSLGAPHVVATTGD IPATARRRMAHAASRPPKSLGMPDNTSYPQP_

DDEADSRPAAPTDAEEAAQEVQLLRCGILIGATSTGKSAVLAALLAYRHLSLGSRRQLLAPRFWMDPSAA
DLLRSTLRPTGGFDEAVRSGRAQRGIPRGDGTV IFSRRQDTQPWHDMLYSVLRSPSGEPQAIPSFTDACR
QAMQLLAPD 1QMHASPTLHTLGWAWAGRKQQRLQNLRHM I EPWAHPAQPLFSATPTGLLVHPAPAARLHI
ARFTTCAYTAVGGGLLLPKTGAAPQHPRCARDSSRTGRDRRQPAASGGMTLRQTLVGGVHELSAELPMLL
HIEERESLALTSSLHTRLTYRVSDPYAVEARFRADDQGETVWIFARDLLRDGLERRNGLGDVSVWPDVGK
RGRPRVFLRLSSPEGSALLSAEYADVRAFLEAGSNMVAYGAEHAHLLPALNSLETT IGELARPGRCD
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