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<210> 1

<211> 900

<212> ADN

<213> Paenibacillus polymyxa

<400> 1

gcaaaccgat ttgcgaataa cacgtcggcg gctggctcct tgcgggttac cccaccgact 60
tcgggtgttg taaactctcg tggtgtgacg ggcggtgtgt acaagacccg ggaacgtatt 120
caccgcggca tgctgatccg cgattactag caattccgac ttcatgtagg cgagttgcag 180
cctacaatcc gaactgagac cggcttttct aggattggct ccacctcgecg gecttcgettc 240
ccgttgtacc ggccattgta gtacgtgtgt agcccaggtc ataaggggca tgatgatttg 300
acgtcatccc caccttcctc cggtttgtca ccggcagtct gcttagagtg cccagecttga 360
cctgctggca actaagcata agggttgcge tcgttgcggg acttaaccca acatctcacg 420
acacgagctg acgacaacca tgcactacct gtctcctctg tcccgaagga aagccatatc 480
tctacaccgc tcagagggat gtcaagacct ggtaaggttc ttcgcgttge ttcgaattaa 540
accacatact ccactgcttg tgcgggtccc cgtcaattcc tttgagtttc agtcttgcga 600
ccgtactccc caggcggaat gcttaatgtg ttaacttcgg caccaagggt atcgaaaacc 660
ccttaacacc tagcattcat cgttttacgg cgtggactac cagggtatct aatcttgttt 720
gcttccccac getttcgege ctcaacggtc agttaccagc caagagaaga cgcccttcegg 780
caaagggtgt tcggtccaca tcttctacgc aattaccccg gctacacgtt ggagtcgact 840
ctccttcttc gggcactcaa gcttccccag gtttccagtt caacccgaaa gttgatcctc 900
<210> 2

<211> 596



<212>
<213>

ADN
<400> 2

atgtggttta
ctctagagat
ctcgtgtegt
cagcaggtca
atgacgtcaa
acaaagggct
cgcagtctgce
gcggtgaata
acccgaagtc

gggtgaagtc

<210> 3
<211>
<212>
<213>

ADN
<400> 3

ttggagagtt
gagcggagtt
acgtaggcaa
aatttctttt
gcctgeggeg
gacctgagag
cagcagtagg
tgaaggtttt
taccggagtg
aatacgtagg
tttaagtctg

tgagtacaga

1555

attcgaagca
agggctttcc
gagatgttgg
agctgggcac
atcatcatgc
gcgagaccgc
aactcgactg
cgttcccggg
ggtgaggtaa

gtaacaaggt

tgatcctggc
actttgaaag
cctgeccecttc
ttctcctgag
cattagctag
ggtgaacggc
gaatcttccg
cggatcgtaa
acggtacctg
gggcaagcgt
gtgtttaaac

agaggaaagt

Paenibacillus polymyxa?

acgcgaagaa
ttcgggacag
gttaagtccc
tctaaggtga
cccttatgac
aaggtttagc
catgaagctg
tcttgtacac

ccgcaaggga

agccgtatcg

Paenibacillus odorifer?

tcaggacgaa
cttgctttca
agactgggat
agaagaatga
ttggtgggst
cacactggga
caatgggcga
agctctgttg
agaagaaagc
tgtccggaat
cttgggctca

ggaattccac

ccttaccagg
aggagacagg
gcaacgagcg
ctgccggtga
ctgggctaca
caatcccata
gaatcgctag
accgcccgtc
gccagccgcec

gaaggtgegg

cgctggeggc
aagtaactta
aactaccgga
aagacggagc
aacggcccac
ctgagacacg
aagcctgacg
ccagggaaga
cccggctaac
tattgggcgt

acctgaggtc

gtgtagcggt

tcttgacatc
tggtgcatgg
caacccttga
caaaccggag
cacgtactac
aatctgttct
taatcgcgga
acaccacgag

gaaggtgess

ctggatcacc

gtgcctaata
geggeggacyg
aacggtagct
aatctgtcac
caaggcgacg
gcccagactc
gagcaacgcc
acgtccggta
tacgtgccag
aaagcgcgeg
gcactggaaa

gaaatgcgta

cctctgaccg
ttgtcgtcag
tcttagttgce
gaaggtggeg
aatggccaga
cagttcggat
tcagcatgcc
agtttacaac
tagatgattg

tccttt

catgcaagtc
ggtgagtaac
aataccggat
tgagggatgg
atgcgtagcc
ctacgggagg
gcgtgagtga
gagtaactgc
cagccgeggt
caggcggcta

ctgggtggct

gatatgtgga

60

120

180

240

300

360

420

480

540

596

60

120

180

240

300

360

420

480

540

600

660

720



ggaacaccag
ggggagcaaa
ttaggggttt
acggtcgcaa
tggtttaatt
tagagatagc
gtgtcgtgag
caggtaatgc
acgtcaaatc
acgggaagceg
caggctgcaa
ggtgaatacg
ccgaagtcgg
ggtgaagtcg
<210> 4

<211>

<212>
<213>

ADN
<400> 4

ttggagagtt
gagcggagtt
acgtaggcaa
aatttctttt
gcctgeggeg
gacctgagag
cagcagtagg
tgaaggtttt

taccggagtg

1555

tggcgaaggc
caggattaga
cgataccctt
gactgaaact
cgaagcaacg
agcggccttc
atgttgggtt
tgggcactct
atcatgcccc
aagccgcgag
ctcgcctgca
ttcccgggtc
tggggtaacc

taacaaggta

tgatcctggc
actttgaaag
cctgeecttce
ttctcctgag
cattagctag
ggtgaacggc
gaatcttccg
cggatcgtaa

acggtacctg

gactttctgg
taccctggta
ggtgccgaag
caaaggaatt
cgaagaacct
gggacagagg
aagtcccgca
agagtgactg
ttatgacctg
gtggagccaa
tgaagtcgga
ttgtacacac
cgcaagggag

gccgtatcgg

Paenibacillus polymyxa?

tcaggacgaa
cttgctttca
agactgggat
agaagaatga
ttggtggest
cacactggga
caatgggcga
agctctgttg

agaagaaagc

gctgtaactg
gtccacgccg
ttaacacagt
gacggggacc
taccaggtct
agacaggtgg
acgagcgcaa
ccggtgacaa
ggctacacac
tcccatcaaa
attgctagta
cgcccgtcac
ccagccgecg

aaggtgcggc

cgctggeggc
aagtaactta
aactaccgga
aagacggagc
aacggcccac
ctgagacacg
aagcctgacg
ccagggaaga

cccggctaac

acgctgaggc
taaacgatga
aagcactccg
cgcacaagca
tgacatccct
tgcatggttg
cccttaactt
accggaggaa
gtactacaat
gccggtctca
atcgcggatc
accacgagag
aaggtggggt

tggatcacct

gtgcctaata
gcggeggacg
aacggtagct
aatctgtcac
caaggcgacg
gcccagactc
gagcaacgcc
acgtccggta

tacgtgccag

gcgaaagcgt
gtgctaggtg
cctggggagt
gtggagtatg
ctgaatctgc
tcgtcagctc
tagttgccag
ggtggggatg

ggccggtaca

gttcggattg
agcatgccgc
tttacaacac
agatgattgg

ccttt

catgcaagtc
ggtgagtaac
aataccggat
tgagggatgg
atgcgtagcc
ctacgggagg
gcgtgagtga
gagtaactgc

cagccgeggt

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1555

60

120

180

240

300

360

420

480

540



aatacgtagg
tttaagtctg
tgagtacaga
ggaacaccag
ggggagcaaa
ttaggggttt
acggtcgcaa
tggtttaatt
tagagatagc
gtgtcgtgag
caggtaatgc
acgtcaaatc
acgggaagcg
caggctgcaa
ggtgaatacg
ccgaagtcgg
ggtgaagtcg
<210> 5

<211> 767
<212> ADN
<213>

<400> 5
ttggagagtt

gagcggagtt
acgtaggcaa
aatttctttg
gcctgeggeg
gacctgagag

cagcagtagg

gggcaagcgt
gtgtttaaac
agaggaaagt
tggcgaaggc
caggattaga
cgataccctt
gactgaaact
cgaagcaacg
agcggecttc
atgttgggtt
tgggcactct
atcatgcccc
aagccgcgag
ctcgectgea
ttccegggtc
tggggtaacc

taacaaggta

tgatcctggc
tgaatggaag
cctgccctca
ttctcctgaa
cattagctag
ggtgaacggc

gaatcttccg

tgtccggaat
cttgggctca
ggaattccac
gactttctgg
taccctggta
ggtgccgaag
caaaggaatt
cgaagaacct
gggacagagg
aagtcccgca
agagtgactg
ttatgacctg
gtggagccaa
tgaagtcgga
ttgtacacac
cgcaagggag

gccgtatcegg

Paenibacillus borealis?

tcaggacgaa
cttgcttcca
agactgggat
gagagaatga
ttggtggest
cacactggga

caatgggcga

tattgggcgt
acctgaggtc
gtgtagcggt
gctgtaactg
gtccacgecg
ttaacacagt
gacggggacc
taccaggtct
agacaggtgg
acgagcgcaa
ccggtgacaa
ggctacacac
tcccatcaaa
attgctagta
cgceccgtcac
ccagccgecg

aaggtgcggc

cgectggeggc
ttcttgctta
aactaccgga
aaggcggasc
aacggctcac
ctgagacacg

aagcctgacg

aaagcgegeg
gcactggaaa
gaaatgcgta
acgctgaggc
taaacgatga
aagcactccg
cgcacaagca
tgacatccct
tgcatggttg
cccttaactt
accggaggaa
gtactacaat
gccggtctcea
atcgcggatc
accacgagag
aaggtgggst

tggatcacct

gtgcctaata
geggeggacyg
aacggtagct
aatctgccac
caaggcgacg
gcccagactc

gagcaacgcc

caggcggcta
ctgggtggct
gatatgtgga
gcgaaagegt
gtgctaggtg
cctggggagt
gtggagtatg
ctgaatctgc
tcgtcagctc
tagttgccag
ggtgggeatg

ggccggtaca

gttcggattg
agcatgccgc
tttacaacac
agatgattgg

ccttt

catgcaagtc
ggtgagtaac
aataccggat
ttggggatgg
atgcgtagcc
ctacgggagg

gcgtgagtga

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1555

60

120

180

240

300

360

420



tgaaggtttt
taccggagtg
aatacgtagg
tttaagtctg
tgagtacaga
ggaacaccag
<210> 6

<211>

<212>
<213>

ADN
<400> 6

ttggagagtt
gagcggagtt
acgtaggcaa
aatttctttg
gcctgeggeg
gacctgagag
cagcagtagg
tgaaggtttt
taccggagtg
aatacgtagg
tttaagtctg
tgagtacaga
ggaacaccag
ggggagcaaa
ttaggggttt
acggtcgcaa

tggtttaatt

1480

cggatcgtaa
acggtacctg
gggcaagcgt
gtgtttaaac
agaggaaagt

tggcgaaggce

tgatcctggc
tgaatggaag
cctgcectca
ttctcctgaa
cattagctag
ggtgaacggc
gaatcttccg
cggatcgtaa
acggtacctg
gggcaagcgt
gtgtttaaac
agaggaaagt
tggcgaaggc
caggattaga
cgataccctt
gactgaaact

cgaagcaacg

agctctgttg
agaagaaagc
tgtccggaat
cttgggctca
ggaattccac

gactttctgg

Paenibacillus sp.

tcaggacgaa
cttgcttcca
agactgggat
gagagaatga
ttggtgggst
cacactggga
caatgggcga
agctctgttg
agaagaaagc
tgtccggaat
cttgggctca
ggaattccac
gactttctgg
taccctggta
ggtgccgaag
caaaggaatt

cgaagaacct

ccagggaaga

cccggctaac
tattgggcgt
acctggggtc
gtgtagcggt

gctgtaactg

cgctggegec
ttcttgetta
aactaccgga
aaggcggagc
aacggctcac
ctgagacacg
aagcctgacg
ccagggaaga
cccggctaac
tattgggcgt
acctggggtc
gtgtageggt
gctgtaactg
gtccacgecg
ttaacacagt

gacggggacc

taccaggtct

acgtccggta
tacgtgccag
aaagcgcgceg
gcactggaaa
gaaatgcgta

acgctga

gtgcctaata
geggeggacyg
aacggtagct
aatctgccac
caaggcgacg
gcccagactc
gagcaacgcc
acgtccggta
tacgtgccag
aaagcgegeg
gcactggaaa
gaaatgcgta
acgctgaggc
taaacgatga
aagcactccg
cgcacaagca

tgacatccct

gagtaactgc
cagccgeggt
caggcggtca
ctgggtgact

gatatgtgga

catgcaagtc
ggtgagtaac
aataccggat
ttggggatgg
atgcgtagcc
ctacgggagg
gcgtgagtga
gagtaactgc
cagccgeggt
caggcggtca
ctgggtgact
gatatgtgga
gcgaaagcegt
gtgctaggtg
cctggggagt
gtggagtatg

ctgaatccat

480

540

600

660

720

767

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



tagagatagt
gtgtcgtgag
caggtaaagc
acgtcaaatc
acgggaagcg
caggctgcaa

ggtgaatacg

ccgaagtcgg

<210> 7
<211>
<212>
<213>

ADN

<400> 7
ggatgggcct

gtagccgacc
gggaggcagc
gagtgatgaa
aactgctatc
cgcggtaata
cggcgattta
gtcgcttgag
tgtggaggaa
aagcgtgges
taggtgttag
gggagtacgg
agtatgtggt
aagcattaga
cagctcgtgt

tgccagcagg

1321

ggcggecttc
atgttgggtt
tgggcactct
atcatgcccc
aagccgcgag
ctcgectgea
ttccegggtc

tggggtaacc

gcggegceatt
tgagagggtg
agtagggaat
ggttttcgga
ggagtgacgg
cgtaggggsgc
agtctggtgt
tacagaagag
caccagtggc
agcaaacagg
gggtttcgat
tcgcaagact
ttaattcgaa
gatagtgccc
cgtgagatgt

tgaagctggg

gggacagagg

aagtcccgca
agagtgactg
ttatgacctg
gtggagccaa
tgaagtcgga
ttgtacacac

cgcaagggasg

Paenibacillus tritici?

agctagttgg
aacggccaca
cttccgcaat
tcgtaaagct
tacctgagaa
aagcgttgtc
ttaaaccttg
gaaagtggaa
gaaggcgact
attagatacc
acccttggtg
gaaactcaaa
gcaacgcgaa
ctcttcggag
tgggttaagt

cactctagag

agacaggtgg
acgagcgcaa
ccggtgacaa
ggctacacac
tcccagcaaa
attgctagta
cgcccgtcac

ccagccgecg

tgaggtaacg
ctgggactga
gggcgaaagc
ctgttgccag
gaaagccccg
cggaattatt
ggctcaacct
ttccacgtgt
ttctgggctg
ctggtagtcc
ccgaagttaa
ggaattgacg
gaaccttacc
catcggagac
cccgcaacga

tgactgccgg

tgcatggttg
cccttgactt
accggaggaa
gtactacaat
gccggtctcea
atcgcggatc

accacgagag

gctcaccaag
gacacggccc
ctgacggagc
ggaagaacgt
gctaactacg
gggcgtaaag
ggggtcgeac
agcggtgaaa
taactgacgc
acgccgtaaa
cacagtaagc
gggacccgca
aggtcttgac
aggtggtgca
gcgcaaccct

tgacaaaccg

tcgtcagctc
tagttgccag
ggtggggatg

ggccggtaca

gttcggattg
agcatgccgc

tttacaacac

gcgacgatgc
agactcctac
aacgccgegt
ccggtagagt
tgccagcagc
cgcgegeagg
tggaaactgg
tgcgtagaga
tgaggcgcga
cgatgagtgc
actccgcctg
caagcagtgg
atcccgatgt
tggttgtcgt
tgactttagt

gaggaaggtg

1080

1140

1200

1260

1320

1380

1440

1480

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



gggatgacgt
agtacaacgg
ggattgcagg
tgccgeggtg
caacacccga

gattggggtg

t

<210> 8

<211> 482
<212> ADN
<213>

<400> 8
gtcagctcgt

gttgccagcea
geggatgacg
cggtacaacg
cggattgcag
atgccgeggt
acaacacccg

tgattggggt

tt

<210> 9
<211>
<212>
<213>

ADN
<400> 9

tgaagagttt
agcggatgaa
tctgcctggt

ggagaaagca

1198

caaatcatca
gaagcgaagc
ctgcaactcg
aatacgttcc
agtcggtggg

aagtcgtaac

gtcgtgagat
gtaatgttgg
tcaaatcatc
ggaagcgaag
gctgcaactc
gaatacgttc
aagtcggteg

gaagtcgtaa

gatcatggct
gggagcttgc
agtgggggac

ggggaccttc

tgccccttat
cgcgaggtgg
cctgcatgaa
cgggtcttgt

gtaacccgca

aaggtagccg

Paenibacillus polymyxa?

gttgggttaa
gcactctaga
atgcccctta
ccgegaggtg
gcctgeatga
ccgggtcttg
ggtaacccgc

caaggtagcc

Paenibacillus polymyxa?

cagattgaac
tccctgattc

aacgtttcga

gggccttgeg

gacctgggct
agccaatccc
gtcggaattg
acacaccgcc
agggagccag

tatcggaagg

gtcccgcaac
gtgactgccg
tgacctgggc
gagccaatcc
agtcggaatt
tacacaccgc

aagggagcca

gtatcggaag

gctggecggcea
agcggeggac
aaggaacgct

ctatcagatg

acacacgtac
atcaaagctg
ctagtaatcg
cgtcacacca
ccgccgaagg

tgcggctgga

gagcgcaacc
gtgacaaacc
tacacacgta
catcaaagcc
gctagtaatc
ccgtcacacc
gccgecgaag

gtgcggctgg

ggcctaacac
gggtgagtaa
aataccgcat

agcctaggtc

tacaatggcc
gtctcagttc
cggatcagca
cgagagttta
tggggtagat

tcacctcctt

cttaacttta
ggaggaaggc
ctacaatggc
ggtctcagtt
gcggatcagc
acgagagttt
gtggggtaga

atcacctcct

atgcaagtcg
tgcctaggaa
acgtcctacg

ggattagcta

1020

1080

1140

1200

1260

1320

1321

60

120

180

240

300

360

420

480

482

60

120

180

240



gttggtgagg
ccacactgga
acaatggggg
aagcacttta
acagaataag
ttaatcggaa
ccccgggctc
gtggaatttc
gcgaccacct
gataccctgg
ttagtgctgc
ctcaaatgaa
cgcgaagaac
tcgggaacat
ttaagtcccg
aaggtgactg
<210>
<211>

<212>
<213>

10
626
ADN

<400> 10
ttggagagtt
gagcggagtt
acgtaggcaa
aatttctttt
gcctgeggeg
gacctgagag

cagcagtagg

taatggctca
actgagacac
caaccctgat
agttgggagg
caccggctaa
ttactgggcg
aacctgggaa
ctgtgtagcg
ggactgatac
tagtccacgc
agctaacgca
ttgacgggses
cttaccaggc
tgagacaggt
caacgagcgc

ccggtgacaa

tgatcctggc
attttgaaag
cctgeecttce
ttctcctgag
cattagctag
ggtgaacggc

gaatcttccg

ccaaggcgac
ggtccagact
ccagccatgc
aagggttgta
ctctgtgcca
taaagcgcgc
ctgcatccaa
gtgaaatgcg
tgacactgag
cgtaaacgat
ttaagcactc
cccgcacaag
cttgacatcc
ggtgcatggt

aacccttgat

accggaggaa

Paenibacillus polymyxa?

tcaggacgaa
cttgctttca
agactgggat
agaagaatga
ttggtgggst
cacactggga

caatgggcga

gatcagtagc
cctacgggag
cgcgtgagtg
gattaatact
geageegegg
gtaggtggtt
aactggcgag
tagatatagg
gtgcgaaagc
gagtgctaag
cgcctgggga
cggtggagca
aatgaacttt
tgtcgtcagc
cttagttgcc

ggtggggatg

cgctggeggc
aaataactta
aactaccgga
aagacggagc
aacggcccac
ctgagacacg

aagcctgacg

tggtctgaga
gcagcagtgg
aagaaggtct
ctgcaatttt
taatacagag
cgttaagttg
ctagagtatg
aaggaacacc
gtggggagcea
tgttagaggg
gtacggccgc
tgtggtttaa
ccagagatgg
tcgtgtcgtg
agcatttagg

acgtcaaatc

gtgcctaata
geggeggacyg
aacggtagct
aatctgtcac
caaggcgacg
gcccagactc

gagcaacgcc

ggacgaccag

ggaattttgg
tcggattgta
gacgttaccg
ggtgcaagceg
gatgtgaaat
gtagagggtg
agtggcgaag
aacaggatta
tttccgecct
aaggttaaaa
ttcgaagcaa
attggtgcct
agatgttggg
tgggcactct

atcatgcc

catgcaagtc
ggtgagtaac
aataccggat
tgagggatgg
atgcgtagcc
ctacgggagg

gcgtgagtga

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1198

60

120

180

240

300

360

420



tgaaggtttt cggatcgtaa agctctgttg ccagggaaga acgtccggta gagtaactgc

taccggagtg acggtacctg agaagaaagc cccggctaac tacgtgccag cagccgeggt

aatacgtagg gggcaagcgt tgtccggaat tattgggcgt aaagcgcgecg caggeggcta

tttaagtctg gtgtttaaac cttggg

<210>
<211>
<212>
<213>

11
1333
ADN

<400> 11
tctgctacta
aggcgacgat
ccagactcct
gcaacgccgc
gtccggtaga
cgtgccagca
agcgegegea
actggaaact
aatgcgtaga
gctgaggegc
aacgatgagt
gcactccgcc
cacaagcagt
acatcccgat
catggttgtc
cttgacttta
cggaggaags
actacaatgg

cggtctcagt

cgcggatcag

agggatgggc
gcgtagccga
acgggaggea
gtgagtgatg
gtaactgcta
gccgcggtaa
ggcggctatt
gggtggcttg
tatgtggagg
gaaagcgtgg
gctaggtgtt
tggggagtac
ggagtatgtg
gaaagcatta
gtcagctcgt
gttgccagca
tggggatgac
ccggtacaac

tcggattgca

catgccgegg

Paenibacillus tritici?

ctgcggcgca
cctgagaggg
gcagtaggga
aaggttttcg
ccggagtgac
tacgtagggsg
taagtctggt
agtacagaag
aacaccagtg
ggagcaaaca
aggggtttcg
ggtcgcaaga
gtttaattcg
gagatagtgc
gtcgtgagat
ggttaagctg
gtcaaatcat
gggaagcgaa
ggctgcaact

tgaatacgtt

ttagctagtt
tgaacggcca
atcttccgca
gatcgtaaag
ggtacctgag
gcaagcgttg
gtttaaacct
aggaaagtgg
gcgaaggcega
ggattagata
atacccttgg
ctgaaactca
aagcaacgcg
ccctcttecgg
gttgggttaa
ggcactctag
catgcccctt
gccgegaggt
cgcctgcatg

cccgggtcett

ggtggggtaa

cactgggact
atgggcgaaa
ctctgttgcc
aagaaagccc
tccggaatta
tgggctcaac
aattccacgt
ctttctgggc
ccctggtagt
tgccgaagtt
aaggaattga
aagaacctta
agcatcggag
gtcccgcaac
agtgactgcc
atgacctggg
ggagccaatc
aagtcggaat

gtacacaccg

cggcccacca
gagacacggc
gcctgacgga
agggaagaac
cggctaacta
ttgggcgtaa
ctgaggtcgc
gtagcggtga
tgtaactgac
ccacgccgta
aacacagtaa
cggggacccg
ccaggtcttg
acaggtggtg
gagcgcaacc
ggtgacaaac
ctacacacgt
ccagcaaagc
tgctagtaat

cccgtcacac

480

540

600

626

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



cacgagagtt tacaacaccc gaagtcggtg gggtaacccg caagggagcc agccgccgaa

ggtggggtag atgattgggg tgaagtcgta acaaggtagc cgtatcggaa ggtgcggcetg

gatcacctcc

<210>
<211>
<212>
<213>

12
1026
ADN

<400> 12
tagcggcgga

gaaacggtag
gcaatctgcec
accaaggcga
cggcccagac
cggagcaacg
gaacgtccgg
actacgtgcc
gtaaagcgcg
tcgcactgga
gtgaaatgcg
tgacgctgag
cgtaaacgat
gtaagcactc
cccgcacaag
cttgacatcc
ggtgeatggt
aaccct
<210>

<211>
<212>

13
1107
ADN

ttt

cgggtgagta
ctaataccgg
acttggggat
cgatgcgtag
tcctacggga
ccgegtgagt
tagagtaact
agcagccgceg
cgcaggeggt
aactgggtga
tagatatgtg
gcgcgaaagce
gagtgctagg
cgcctgggga
cagtggagta
cgatgaaagc

tgtcgtcagc

Paenibacillus tritici?

acacgtaggc
ataatttctt
gggeetgegg
ccgacctgag
ggcagcagta
gatgaaggtt
gctaccggag
gtaatacgta
catttaagtc
cttgagtaca
gaggaacacc
gtggggagca
tgttaggggt
gtacggtcgc
tgtggtttaa
attagagata

tcgtgtcgtg

aacctgcect
tgttctectg
cgcattagct
agggtgaacg
gggaatcttc
ttcggatcgt
tgacggtacc
gggggcraagce
tggtgtttaa
gaagaggaaa
agtggcgaag
aacaggatta
ttcgataccc
aagactgaaa
ttcgaagcaa

gtgccectct

agatgttggg

caagactggg
aagagagaat
agttggtggg
gccacactgg
cgcaatgggc
aaagctctgt
tgagaagaaa
gttgtccgga
accttgggct
gtggaattcc
gcgactttcet
gataccctgg
ttggtgccga
ctcaaaggaa
cgcgaagaac
tcggagcatc

ttaagtcccg

ataactaccg
gaaaggcgga
gtaacggccc
gactgagaca
gaaagcctga
tgccagggaa
gccceggcta
attattgggc
caacctgggg
acgtgtagcg
gggctgtaac
tagtccacgc
agttaacaca
ttgacgggga
cttaccaggt
ggagacaggt

caacgagcgc

1260

1320

1333

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1026



<213>

<400> 13
ttggagagtt

gagcggagtt
gtaggcaacc
ttcctttacc
ctgcggcgca
cctgagaggg
gcagtaggga
aaggttttcg
ccggagtgac
tacgtagggsg
taagtctggt
agtacagaag
aacaccagtg

ggagcaaaca

aggggtttcg
ggtcgcaaga
gtttaattcg
agatgcatta
cgtgtcgtga
<210>
<211>

<212>
<213>

14
993
ADN

<400> 14

tgatcctggc
atgagggagc
taccctctag
ctcctgggtt
ttagctagtt
tgaacggcca
atcttccgca
gatcgtaaag
ggtacctgag
gcaagcgttg
gtttaaacct
aggaaagtgg
gcgaaggcega
ggattagata
atacccttgg
ctgaaactca
aagcaacgcg
ggtgcccttc

gatgttgggt

Paenibacillus graminis?

tcaggacgaa
ttgctcccga
actgggataa
taggatgaaa
ggtggggtaa
cactgggact
atgggcgaaa
ctctgttgcc
aagaaagccc
tccggaatta
tgggctcaac
aattccacgt
ctttctgggc
ccctggtagt
tgccgaagtt
aaggaattga
aagaacctta

ggggaaagtt

taagtcc

Paenibacillus borealis?

cgectggeggc
ttaacttagc
ctaccggaaa
ggcggageaa
cggcctacca
gagacacggc
gcctgacgga
agggaagaac
cggctaacta
ttgggcgtaa
ctgaggtcgc
gtagcggtga
tgtaactgac
ccacgccgta
aacacagtaa

cggggacccg

ccaggtcttg

gagacaggtg

gtgcctaata
ggcggacegss
cggtagctaa
tctgctacta
aggcgacgat
ccagactcct
gcaacgccgc
gtccggtaga
cgtgccagca
agcgegegea
actggaaact
aatgcgtaga
gctgaggegc
aacgatgagt
gcactccgcc
cacaagcagt
acatccaact

gtgcatggtt

catgcaagtc
tgagtaacac

taccggataa

aaggatgggc
gcgtagccga
acgggaggea
gtgagtgatg
gtaactgcta
gccgcggtaa
ggcggctatt
gggtggcttg
tatgtggagg
gaaagcgtgg
gctaggtgtt
tggggagtac
ggagtatgtg
aacgaagcag

gtcgtcagct

ttggagagtt tgatcctggc tcaggacgaa cgctggegge gtgcctaata catgcaagtc

gagcggagtt gttttggaag cttgcttcca aaacaactta gcggecggacg ggtgagtaac

acgtaggcaa cctgcccctt agactgggat aactaccgga aacggtagct aataccggat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1107

60

120

180



aattcctttc
gcctgeggeg
gacctgagag
cagcagtagg
tgaaggtttt
taccggagtg
aatacgtagg
tttaagtctg
tgagtacaga
ggaacaccag
ggggagcaaa
ttaggggttt
acggtcgcaa
tggtttaatt
<210> 15

<211>

<212>
<213>

ADN

<400> 15
atctgtcact

aaggcgacga
cccagactcc
agcaacgccg
cgtcttgtag
acgtgccagc
aagcgcgcegc
cactggaaac
aaatgcgtag

cgctgaggceg

1334

ttctcctgag
cattagctag
ggtgaacggc
gaatcttccg
cggatcgtaa
acggtacctg
gggcaagcgt
gtgtttaaac
agaggaaagt
tggcgaaggc
caggattaga
cgataccctt
gactgaaact

cgaagcaacg

tgtggatggg
tgcgtagccg
tacgggagsc
cgtgagtgat
agtaactgct
agccgcggta
aggcggctct
tggggagctt
agatgtggag

cgaaagcgtg

ggaaggatga
ttggtggest
cacactggga
caatgggcga
agctctgttg
agaagaaagc
tgtccggaat
cttgggctca
ggaattccac
gactttctgg
taccctggta
ggtgccgaag
caaaggaatt

cgaagaacct

Paenibacillus polymyxa?

cctgeggcegc
acctgagagg
agcagtaggg
gaaggttttc
acaagagtga
atacgtaggg
ttaagtctgg
gagtgcagaa

gaacaccagt

gggagcaaac

aaggcggagc
aacggctcac
ctgagacacg
aagcctgacg
ccagggaaga
cccggctaac
tattgggcegt
acctggggtc
gtgtagcggt
gctgtaactg
gtccacgccg
ttaacacagt

gacggggacc

tac

attagctagt
gtgatcggcc
aatcttccgc
ggatcgtaaa
cggtacctga
ggcaagcgtt
tgtttaatcc
gaggagagtg
ggcgaaggcg

aggattagat

aatctgctac
caaggcgacg
gcccagactc
gagcaacgcc
acgtccggta
tacgtgccag
aaagcgcgeg
gcactggaaa
gaaatgcgta
acgctgaggc
taaacgatga
aagcactccg

cgcacaagca

tggtggggta

acactgggac
aatgggcgaa
gctctgttgc
gaagaaagcc
gtccggaatt
cgaggctcaa
gaattccacg
actctctggg

accctggtag

taagggatgg
atgcgtagcc
ctacgggagg
gcgtgagtga
gagtaactgc
cagccgeggt
caggcggctg
ctgggcagct
gatatgtgga
gcgaaagegt
gtgctaggtg
cctggggagt

gtggagtatg

aaggcctacc
tgagacacgg
agcctgacgg
cagggaagaa
ccggctaact
attgggcgta
cttcgggtcg
tgtagcggtg
ctgtaactga

tccacgccgt

240

300

360

420

480

540

600

660

720

780

840

900

960

993

60

120

180

240

300

360

420

480

540

600



aaacgatgaa
agcattccgc
gcacaagcag
gacatccctc
gcatggttgt
ccttatgctt
ccggaggaag
tactacaatg
ccggtctcag
tcgcggatca
ccacgagagt
aggtggggta

ggatcacctc

<210>
<211>
<212>
<213>

16

ADN

<400> 16
atctgtcact

aaggcgacga
cccagactcc
agcaacgccg
cgtcttgtag
acgtgccagc
aagcgcgegce
cactggaaac
aaatgcgtag

cgctgaggeg

1006

tgctaggtgt
ctggggagta
tggagtatgt
tgaccgctgt
cgtcagctcg
agttgccagc
gtggggatga
gccggtacaa
ttcggattgt
gcatgccgceg
ttacaacacc

gatgattggg

cttt

tgtggatggsg
tgcgtagecg
tacgggaggc
cgtgagtgat
agtaactgct
agccgceggta
aggcggctct
tggggagett
agatgtggag

cgaaagcgtg

taggggtttc
cggtcgcaag
ggtttaattc
agagatatgg
tgtcgtgaga
aggtcaagct
cgtcaaatca
cgggaagcega
aggctgcaac
gtgaatacgt
cgaagtcggt

gtgaagtcgt

Paenibacillus polymyxa

cctgeggegce
acctgagagg
agcagtaggg
gaaggttttc
acaagagtga
atacgtaggg
ttaagtctgg
gagtgcagaa
gaacaccagt

gggagcaaac

gatacccttg
actgaaactc
gaagcaacgc
ctttccttcg
tgttgggtta
gggcactcta
tcatgcccct
agccgcgagg
tcgcctacat
tccecgggtct

ggggtaaccc

aacaaggtag

attagctagt
gtgatcggcc
aatcttccgce
ggatcgtaaa
cggtacctga
ggcaagcgtt
tgtttaatcc
gaggagagtg
ggcgaageceyg

aggattagat

gtgccgaagt
aaaggaattg
gaagaacctt
ggacagagga
agtcccgcaa
agcagactgc
tatgacctgg
tggagccaat
gaagtcggaa
tgtacacacc
gcaagggagc

ccgtatcgga

tggtggegta

acactgggac
aatgggcgaa
gctctgttge
gaagaaagcc
gtccggaatt
cgaggctcaa
gaattccacg
actctctggg

accctggtag

taacacatta

acggggaccc
accaggtctt
gacaggtggt
cgagcgcaac
cggtgacaaa
gctacacacg
cctagaaaag
ttgctagtaa
gcccgtcaca
cagccgccga

aggtgcggct

aaggcctacc
tgagacacgg
agcctgacgg
cagggaagaa
ccggctaact
attgggcgta
cttcgggtcg
tgtagcggtg
ctgtaactga

tccacgecegt

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1334

60

120

180

240

300

360

420

480

540

600



aaacgatgaa
agcattccgc
gcacaagcag
gacatccctc
gcatggttgt
ccttatgett

ccggaggaag

<210>
<211>
<212>
<213>

17

ADN

<400> 17
ctgtcacttg

ggcgacgatg
cagactccta
caacgccgcg
tcttgtagag
gtgccagcag
gcgegegeag
ctggaaactg
atgcgtagag
ctgaggcgcg
acgatgaatg
cattccgcct
acaagcagtg
catccctctg
atggttgtcg
ttatgcttag

ggaggaaggt

1332

tgctaggtgt
ctggggagta
tggagtatgt
tgaccgctgt
cgtcagctcg
agttgccagc

gtggggatga

tggatgggcc
cgtagccgac
cgggaggcag
tgagtgatga
taactgctac
ccgcggtaat
gcggetettt
gggagcttga
atgtggagga
aaagcgtggg
ctaggtgtta
ggggagtacg
gagtatgtgg
accgctgtag
tcagctcgtg
ttgccagcag

ggggatgacg

taggggtttc
cggtcgcaag
ggtttaattc
agagatatgg
tgtcgtgaga
aggtcaagct

cgtcaaatca

Paenibacillus polymyxa?

tgcggcgcat
ctgagagggt
cagtagggaa
aggttttcgg
aagagtgacg
acgtaggggsg
aagtctggtg
gtgcagaaga
acaccagtgg
gagcaaacag
ggggtttcga
gtcgcaagac
tttaattcga
agatatggct
tcgtgagatg
gtcaagctgg

tcaaatcatc

gatacccttg
actgaaactc
gaagcaacgc
ctttcctteg
tgttgggtta
gggcactcta

tcatgcccct

tagctagttg
gatcggccac
tcttccgcaa
atcgtaaagc
gtacctgaga
caagcgttgt
tttaatcccg
ggagagtgga
cgaaggcgac
gattagatac
tacccttggt
tgaaactcaa
agcaacgcga
ttccttcggg
ttgggttaag
gcactctaag

atgcccctta

gtgccgaagt
aaaggaattg
gaagaacctt
ggacagagga
agtcccgcaa
agcagactgc

tatgac

gtggggtaaa
actgggactg
tgggcgaaag
tctgttgcca
agaaagcccc
ccggaattat
aggctcaact
attccacgtg
tctctgggct
cctggtagtc
gccgaagtta
aggaattgac
agaaccttac
acagaggaga
tcccgcaacg
cagactgccg

tgacctgggc

taacacatta

acggggaccc
accaggtctt
gacaggtggt
cgagcgcaac

cggtgacaaa

ggcctaccaa
agacacggcc
cctgacggag
gggaagaacg
ggctaactac
tgggcgtaaa
tcgggtcgca
tagcggtgaa
gtaactgacg
cacgccgtaa
acacattaag
ggggacccgc
caggtcttga
caggtggtgc
agcgcaaccc
gtgacaaacc

tacacacgta

660

720

780

840

900

960

1006

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



ctacaatggc
ggtctcagtt
gcggatcagc
acgagagttt
gtggggtaga
atcacctcct
<210>
<211>

<212>
<213>

18
652
ADN

<400> 18
aatggagagt
cgagcgggsgt
cgtaggcaac
catccttttc
cctgeggegce
acctgagagg
agcagtaggg
gaaggttttc
acaagagtga
atacgtaggg
ttaagtctgg
<210>
<211>

<212>
<213>

19

ADN

<400> 19

1473

cggtacaacg
cggattgtag
atgccgcggt
acaacacccg

tgattggggt

tt

ttgatcctgg
tgtttagaag
ctgcccacaa
ctgcatgggc
attagctagt
gtgatcggcc
aatcttccgc
ggatcgtaaa
cggtacctga
ggcaagcgtt

tgtttaatcc

ggaagcgaag
gctgcaactc
gaatacgttc
aagtcggtgg

gaagtcgtaa

Paenibacillus polymyxa?

ctcaggacga
cttgcttcta
gacagggata
gaaggaggaa
tggtggggta
acactgggac
aatgggcgaa
gctctgttge
gaagaaagcc
gtccggaatt

cgaggctcaa

Paenibacillus polymyxa?

ctggctccct tgecgggttac cccaccgact

ggcggtgtgt acaagacccg ggaacgtatt

caattccgac ttcatgtagg cgagttgcag

ccgcgaggtg
gcctacatga
ccgggtcttg
ggtaacccgc

caaggtagcc

acgctggegg
cacaacctag
actaccggaa
agacggagca
aaggcctacc
tgagacacgg
agcctgacgg
cagggaagaa
ccggctaact
attgggcgta

cttcgggtcg

tcgggtgttg
caccgcggca

cctacaatcc

gagccaatcc
agtcggaatt
tacacaccgc

aagggagcca

gtatcggaag

cgtgcctaat
cggeggacgg
acggtagcta
atctgtcact
aaggcgacga
cccagactcc
agcaacgccg
cgtcttgtag
acgtgccagc
aagcgcgegce

cactggaaac

taaactctcg
tgctgatccg

gaactgagac

tagaaaagcc
gctagtaatc
ccgtcacacc
gccgecgaag

gtgcggctgg

acatgcaagt
gtgagtaaca
atacccgata
tgtggatgge
tgcgtagecg
tacgggaggc
cgtgagtgat
agtaactgct
agccgeggta

aggcggctct

tg

tggtgtgacg
cgattactag

cggecttttct

1080

1140

1200

1260

1320

1332

60

120

180

240

300

360

420

480

540

600

652

60

120

180



aggattggct
agcccaggtc
ccggcagtct
tcgttgeggg
gtctcctctg
ggtaaggttc
cgtcaattcc
ttaacttcgg
ggactaccag
cagcccagag
acacgtggaa
aagttgagcc
aataattccg
cggggctttc
ctggcaacag
gctttcgecc
tcagtcccag
ctttacccca
tctttectcc
agttatccct
gtgtagaagc
cgttcgtcct
<210>
<211>

<212>
<213>

20

ADN

<400> 20

1094

ccacctcgcg
ataaggggca
gcttagagtg
acttaaccca
tcccgaagga
ttcgecgttgc
tttgagtttc
caccaagggt
ggtatctaat
agtcgccttc
ttccactctc
tcgggattaa
gacaacgctt
ttctcaggta
agctttacga
attgcggaag
tgtggccgat
ccaactagct
ttcgcccatg
gtcttgtggg
aagcttctaa

gagccaggat

gcttcgettc
tgatgatttg
cccagcttga
acatctcacg
aaggtctatc
ttcgaattaa
agtcttgcga
atcgaaaccc
cctgtttgcet
gccactggtg
ctcttctgca
acaccagact
gccccctacg
ccgtcactct
tccgaaaacc
attccctact
caccctctca
aatgcgccgc
caggaaaagg
caggttgcct
acaaccccgc

caaactctcc

Paenibacillus polymyxa

ccgttgtacc
acgtcatccc
cctgctggca
acacgagctg
tctacaccgg
accacatact
ccgtactccc
ctaacaccta
ccccacgctt
ttcctccaca
ctcaagctct
taaagagccg
tattaccgcg
tgtagcagtt
ttcatcactc
gctgcctccc
ggtcggctac
aggcccatcc
atgtatcggg
acgtgttact
tcgacttgca

att

ggccattgta
caccttcctc
actaagcata
acgacaacca
tcagagggat
ccactgcttg
caggcggaat
gcattcatcg
tcgcgcctca
tctctacgca
ccagtttcca
cctgecgegeg
gctgcectggca
actctacaag
acgcggegtt
gtaggagtct
gcatcgtcgc
acaagtgaca
tattagctac
cacccgtccg

tgtattaggc

gtacgtgtgt
cggtttgtca
agggttgegc
tgcaccacct
gtcaagacct
tgcgggtccc
gcttaatgtg
tttacggcgt
gcgtcagtta
tttcaccgct
gtgcgacccg
ctttacgccc
cgtagttagc
acgttcttcc
gctccgtcag
gggeegtgtc
cttggtaggc
gattgctccg
cgtttccggt
ccgctaggtt

acgccgccag

tgatcctgge tcaggatgaa cgctggegge gtgcctaata catgcaagtc gagcgaatgg

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1473

60



attgagagct
cccataagac
catggttcga
agctagttgg
atcggccaca
cttccgcaat
tcgtaaaact
gtacctaacc
caagcgttat
tgaaagccca
aggaaagtgg
gcgaaggcga
ggattagata
cgccctttag
ctgaaactca
aagcaacgcg
tctecttegg
gttgggttaa
<210>
<211>

<212>
<213>

21
943
ADN

<400> 21
gtttaatccc

aggagagtgg
gcgaaggcega
ggattagata
atacccttgg

ctgaaactca

tgctctcaag
tgggataact
aattgaaagg
tggggtaaag
ctgggactga
gggcgaaagc
ctgttgttag
agaaagccac
ccggaattat
cggctcaacc
aattccatgt
ctttctggtc
ccctggtagt
tgctgaagtt
aaggaattga
aagaacctta
gagcagagtg

gtcc

gaggctcaac
aattccacgt
ctctctgggc
ccctggtagt
tgccgaagtt

aaggaattga

aagttagcgg
ccgggaaacc
cggctteggce
gcctaccaag
gacacggccc
ctgacggagc
ggaagaacaa
ggctaactac
tgggcgtaaa
gtggagggtc
gtagcggtga
tgtaactgac
ccacgccgta
aacgcattaa

cggggecccsy

ccaggtcttg

acaggtggtg

Paenibacillus polymyxa?

ttcgggtcgc
gtagcggtga
tgtaactgac
ccacgccgta

aacacattaa

cggggacccg

cggacgggteg
ggggctaata
tgtcacttat
gcgacgatgc
agactcctac
aacgccgegt
gtgctagttg
gtgccagcag
gcgegegeag
attggaaact
aatgcgtaga
actgaggcgc
aacgatgagt
gcactccgec
cacaagcggt
acatcctctg

catggttgtc

actggaaact
aatgcgtaga
gctgaggesgc
aacgatgaat
gcattccgcc

cacaagcagt

agtaacacgt
ccggataaca
ggatggaccc
gtagccgacc
gggaggeagc
gagtgatgaa
aataagctgg
ccgcggtaat

gtggtttctt

gggagacttg
gatatggagg
gaaagcgteg
gctaagtgtt
tggggagtac
ggagcatgtg
aaaaccctag

gtcagctcgt

ggggagcttg
gatgtggagg
gaaagcgtgg
gctaggtgtt
tggggagtac

ggagtatgtg

gggtaacctg
ttttgaactg
gcgtcgeatt
tgagagggtg
agtagggaat
ggttttcggg
caccttgacg
acgtaggteg
aagtctgatg
agtgcagaag
aacaccagtg
ggagcaaaca
agagggtttc
ggccgcaagg
gtttaattcg
agatagggct

gtcgtgagat

agtgcagaag
aacaccagtg

ggagcaaaca

aggggtttcg
ggtcgcaaga

gtttaattcg

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1094

60

120

180

240

300

360



aagcaacgcg
tttccttcgg
gttgggttaa
ggcactctaa
catgcccctt
atcgcgaggt
cgcctacatg
cccgggtctt

gggtaacccg

acaaggtagc

<210> 22
<211>
<212>
<213>

ADN

<400> 22
tagcggegga

gaaacggtag
gcaatctgtc
accaaggcga
cggcccagac
cggagcaacg
gaacgtcttg
actacgtgcc
gtaaagcgcg
tcgcactgga
gtgaaatgcg
tgacgctgag

cgtaaacgat

1457

aagaacctta
gacagaggag
gtcccgcaac
gcagactgcc
atgacctggg
ggagccaatc
aagtcggaat
gtacacaccg

caagggagcc

cgtatcggaa

cgggtgagta
ctaatacccg
acttgtggat
cgatgcgtag
tcctacggga
ccgegtgagt
tagagtaact
agcagccgceg
cgcaggceggc
aactggggag
tagagatgtg
gcgcgaaagce

gaatgctagg

ccaggtcttg
acaggtggtg
gagcgcaacc
ggtgacaaac
ctacacacgt
ctagaaaagc
tgctagtaat
cccgtcacac
agccgccgaa

ggtgeggctg

Paenibacillus polymyxa?

acacgtaggc
atacatcctt
gggcctgegg
ccgacctgag
ggcagcagta
gatgaaggtt
gctacaagag
gtaatacgta
tctttaagtc
cttgagtgca
gaggaacacc
gtggggagea

tgttaggggt

acatccctct
catggttgtc
cttatgctta
cggaggaags
actacaatgg
cggtctcagt
cgcggatcag
cacgagagtt
ggtggggtag

gatcacctcc

aacctgccca
ttcctgeatg
cgcattagct
agggtgatcg
gggaatcttc
ttcggatcgt
tgacggtacc
gggggcraagce
tggtgtttaa
gaagaggaga
agtggcgaag
aacaggatta

ttcgataccc

gaccggtcta
gtcagctcgt
gttgccagca
tggggatgac
ccggtacaac
tcggattgta
catgccgecgg
tacaacaccc

atgattgggg

ttt

caagacaggg
ggagagggag
agttggtgeg
gccacactgg
cgcaatgggc
aaagctctgt
tgagaagaaa
gttgtccgga
tcccgaggcet
gtggaattcc
gcgactctcet
gataccctgg

ttggtgccga

gagatagacc
gtcgtgagat
ggtcaagctg
gtcaaatcat
gggaagcgaa
ggctgcaact
tgaatacgtt
gaagtcggtg

tgaagtcgta

ataactaccg
gaaagacgga
gtaaaggcct
gactgagaca
gaaagcctga
tgccagggaa
gcccecggcta
attattgggc
caacttcggg
acgtgtagcg
gggctgtaac
tagtccacgc

agttaacaca

420

480

540

600

660

720

780

840

900

943

60

120

180

240

300

360

420

480

540

600

660

720

780



ttaagcattc
cccgcacaag
cttgacatcc
ggtgcatggt
aacccttatg
aaaccggagg
acgtactaca
aagccggtct
taatcgcgga
acaccacgag
cgaaggtgeg
gctggatcac
<210> 23

<211>

<212>
<213>

ADN
<400> 23

gttatttaga
acctgcccac
tcctgcatgg
gcattagcta
gggtgatcgg
kgaatcttcs
tcsgatcgta
gacggtacct
gggggcaagc
tggtgtttaa
gaagaggaga

agtggcgaag

1383

cgcctgggga
cagtggagta
ctctgaccgc
tgtcgtcagc
cttagttgcc
aaggtgggga
atggccggta
cagttcggat
tcagcatgcc
agtttacaac
gtagatgatt

ctccttt

agcttgcttc

aagacaggga
gcgaaggagg
gttggtggess
ccacactkgg
gcaatgggceg
aagctctgtt
gagaagaaaa
gttgtcygga
tcycgaggct
gtggaattcc

gcgactctct

gtacggtcgc
tgtggtttaa
tgtagagata
tcgtgtcgtg
agcaggtcaa
tgacgtcaaa
caacgggaag
tgtaggctgc
gcggtgaata
acccgaagtc

ggggtgaagt

Paenibacillus polymyxa?

taaataacct
taactaccgg
aaagacggag
taaaggccta
actkrgacac
aaagcctgac
gycagggaag
gmcccggcta
attattgggc
caacttcggg
acgtgtagcg

gggctgtaac

aagactgaaa
ttcgaagcaa
tggctttect
agatgttggg
gctgggcact
tcatcatgcec
cgaagccgceg
aactcgccta
cgttcccggg

ggtggggtaa

cgtaacaagg

agcggeggac
aaacggtagc
caatctgtca
ccaaggcgac
ggcccagact
sgagcaacgc
aacgtcttgt
actacgtgcc
gtaaagcgcg
tcgcactgga
gtgaaatgcg

tgacgctgag

ctcaaaggaa
cgcgaagaac
tcgggacaga
ttaagtcccg
ctaagcagac
ccttatgacc
aggtggagcc
catgaagtcg
tcttgtacac

cccgcaaggg

tagccgtatc

gggtgagtaa
taatacccga
cttgtggatg
gatgcgtagc
cctacgggar
cgcgtgagtg
agagtaactg
agcagccgceg
cgcaggceggc
aactggggag
tagagatgtg

gcgcgaaagc

ttgacgggga
cttaccaggt
ggagacaggt
caacgagcgc
tgccggtgac
tgggctacac
aatcctagaa
gaattgctag
accgcccgtc
agccagccgc

ggaaggtgcg

cacgtaggca
tacatccttt
ggcctgeggc
cgacctgaga
gcagcagtag
atgaaggttt
ctacaagagt
gtaatacgta
tctttaagtc
cttgagtgca
gaggaacacc

gtggggagcea

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1457

60

120

180

240

300

360

420

480

540

600

660

720



aacaggatta
ttcgataccc
aagactgaaa
ttygaagcaa
atgagctttc
cgtgagattk
gtcaagctgg
tcaaatcatc
ggaagcgaaa
ggtgcaactc
gaatacgttc
aag

<210>
<211>

<212>
<213>

24
411
ADN

<400> 24
atgggtgatg

accgatctat
cgcacatccg
aaagcattga
tcgaaggagt
ttatccgatt
ggacaagtgt
<210> 25

<211> 336
<212> ADN

<213>

<400> 25

gataccctgg
ttggtgccga
ctcaaaggaa
cgcgaagaac
cttcgggaca
ttgggttaag
gcactctaag
atgcccctta
tcgegaggtg
gcctacacga

ccgggtcttg

aaatccgcag
ctgccagaca
gcaaccagcg
ttgagaaggg
ctgaagaagc
cacagcttca

ctctaattca

tagtccacgc
agttaacaca
ttgacgggga
cttaccaggt
gaggagacag
tcccgcaacg
cagactgccg
tgacctgggc
gagccaatcc
agtcggaatt

tacacaccgc

Paenibacillus borealis

aaatatggca
aattcgttat
tttgttctca
tgttaatatc
tacggtgatt

ccgtctactt

aggcgagcta

Paenibacillus borealis

cgtaaacgat
ytaagcattc
cccgcacaag
cttgacatcc
gtggtgcatg
agcgcaaccc
gtgacaaacc
tacacacgta
tagaaaagcc
gctagtaatc

ccgtcacacc

ttattcccta
tatgagcagc
tttaatgatg
gccggeatca
acccctgata
aagcaggaac

tcceggtttt

gaatgctagg
cgcctgggga
cagtggagta
ctctgaccgc
gtttgtcgtc
ttatgcttag
ggaggaaggt
ctacaatggc
ggtctcagtt
gcggatcagc

acgagagttt

taggaatcgt
acagcctgat
ttgaacgtct
agcaggtcat
cagaggttag
tggtttccgg

ttaataaata

tgttaggggt
gtacggtcgc
tgtggtttaa
tstagagatt
agctcgtgtt
ttgccagcag
ggggatgacg
cggtacaacg
cggattgtag
atgccgcggt

aCaacacccg

aatgaagtta
cgtacccgeg
gctggagatc
gaaccccgtc
acgtagagaa
taaaagaccg

a

atgggtgatg aaatccgcag aaatatggca ttattcccta taggaatcgt aatgaagtta

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1383

60

120

180

240

300

360

411

60



accgatctat

ctgccagaca

aattcgttat

cgcacatccg gcaaccagcg tttgttctca

aaagcattga ttgagaaggg tgttaatatc

tcgaaggagt
ttatccgatt
<210> 26
<211> 411
<212> ADN
<213>

<400> 26
atgggtgatg

actgatttat
cgtacatctg
aaggccttga
tctaaggaat
ctatcagatt
ggacaggtat
210> 27

<211> 335
<212> ADN

<213>

<400> 27
atgggtgatg

actgatttat
cgtacatctg
aaggccttga
tctaaggaat
ctatcagatt

<210> 28
<211> 468

ctgaagaagc

cacagcttca

aaatccgcag
ctgcaagaca
ggaatcaacg
ttgaaaaggg
ccgaagaagc
cgcagcttca

cgcttattca

aaatccgcag
ctgcaagaca
ggaatcaacg
ttgaaaaggg
ccgaagaagc

cgcagcttca

tacggtgatt

ccgtctactt

Paenibacillus odorifer

aaatatggca
aattcgttat
tttgttctct
tgttaacatt
tactgtgatt
ccgtttgcetg

aggtgagtta

Paenibacillus odorifer

aaatatggca
aattcgttat
tttgttctct
tgttaacatt
tactgtgatt

ccgtttgetg

tatgagcagc
tttaatgatg
gccggcatca
acccctgata

aagtaa

ttatttccta
tatgaacagc
tttaatgatg
gctggeatca
acccctgaca
aagcaagaac

tcceggtttt

ttatttccta
tatgaacagc
tttaatgatg
gctggcatca
acccctgaca

aataa

acagcctgat
ttgaacgtct
agcaggtcat

cagaggttag

ttggaattgt
acagtctaat
ttgagcgecet
agcaagtaat
cagaggttag
tagtttccgg

ttaataaata

ttggaattgt
acagtctaat
ttgagcgcct
agcaagtaat

cagaggttag

cgtacccgceg
gctggagatc
gaaccccgtc

acgtagagaa

aatgaagtta
cgtacctgca
attagaaatt
gaacccagtc
acgtagagag
taaaagaccg

a

aatgaagtta
cgtacctgca
attagaaatt

gaacccagtc

acgtagagag

120

180

240

300

336

60

120

180

240

300

360

411

60

120

180

240

300

335



<212>
<213>

ADN
<400> 28

ttgaacgaag
ctagccaaga
atcacacctg
aggcttgaac
acactgatta
ctggagatgc
cagctcaagc
tgtatcgaag
<210> 29

<211> 393
<212> ADN

<213>

<400> 29
ttgaacgaag

ctagccaaga
atcacacctg
aggcttgaac
acactgatta
ctggagatgc
cagctcaagc
<210> 30

<211> 172
<212> ADN

<213>

<400> 30

agcgcgaggt
cggctggtgt
aagaacgatc
gtattaacca
aatggaactc
acatgcagcg
ccgttcaagc

ctctgaagta

agcgcgaggt
cggctggtgt
aagaacgatc
gtattaacca
aatggaactc
acatgcagcg

ccgttcaagc

Paenibacillus polymyxa

gaagacagat
cagcgaacga
attgaaaaat
aatgaaacaa
ggttgcgges
tctagagegt
gcgcaagttg

tctgctggag

Paenibacillus polymyxa

gaagacagat
cagcgaacga
attgaaaaat
aatgaaacaa
ggttgcgges
tctagagcgt

gcgcaagttg

Paenibacillus polymyxa

ggggatatga

actattgatt
tatcggctct
gagaagtata
gaagagcacg
gaagtcaatg
cttactggtc

catagttcta

ggggatatga

actattgatt
tatcggctct
gagaagtata
gaagagcacg
gaagtcaatg

tag

agctgtatcg
attacacaaa
ataatgatga
gcctagagga
tcactgacaa
aactacaacc
tactaccaca

tgatgtag

agctgtatcg
attacacaaa
ataatgatga
gcctagagga
tcactgacaa

aactacaacc

aattggtgag
gcttggtttg
aaccttaaac
aatcagacag
actaacgagt
tctcttgggg

aagcgccgct

aattggtgag
gcttggtttg
aaccttaaac
aatcagacag
actaacgagt

tctcttgggg

gtgatatctt acctaacgtg aaatttgaca catatgtgaa ttgaggataa atgtcaggga

tttcatggag aagtgaattg actgtatttg tccctgtctc taagatgtaa ttatattcca

gacaaaaaca gagatttatg taaggtaatt taacgtggag aggagggaat ga

60

120

180

240

300

360

420

468

60

120

180

240

300

360

393

60

120

172



<210> 31
<211> 172
<212> ADN
<213> Paenibacillus polymyxa

<400> 31
gtgatatctt acctaacgtg aaatttgaca catatgtgaa ttgaggataa atgtcaggga

tttcatggag aagtgaattg actgtatttg tccctgtctc taagatgtaa ttatattcca

gacaaaaaca gagatttatg taaggtaatt atcgatggag aggagggaat ga

<210> 32
<211> 172
<212> ADN
<213> Paenibacillus polymyxa

<400> 32
atgtaaggta atttaacgtg aaatttgaca catatgtgaa ttgaggataa atgtcaggga

tttcatggag aagtgaattg actgtatttg tccctgtctc taagatgtaa ttatattcca

gacaaaaaca gagatttatg taaggtaatt atcgatggag aggagggaat ga

<210> 33

211> 19

<212> ADN

<213> Artificial

<220>
<223> Consenso del sitio I de unién a GI1nR

<220>

<221> misc_caracteristica
222> (1)..(5)

<223> nesa, c, g, ot

<220>

<221> misc_caracteristica
<222> (7)..(10)

<223> nesa, c, g, 0t

<220>

<221> misc_caracteristica
222> (12)..(13)

<223> nesa c, g, ot

<220>
<221> misc_caracteristica
<222> (15)..(15)

60

120

172

60

120

172



<223>

<220>
<221>
<222>
<223>

<400>

nesa,c, g,

ot

misc_caracteristica

(17)..(19)
nesa,c,g,

33

nnnnnannnn anntnannn

<210>
<211>
<212>
<213>

<400>

34

19

ADN
Paenibacillus

34

acgatatatt acttgacgt

<210>
<211>
<212>
<213>

<400>

35

19

ADN
Paenibacillus

35

gtgatatctt acctaacgt

<210>
<211>
<212>
<213>

<400>

36

19

ADN
Paenibacillus

36

aagttatgta agttaacat

<210>
<211>
<212>
<213>

<400>

37

19

ADN
Paenibacillus

37

aggttatata aactaacat

<210>
<211>
<212>
<213>

<400>

38

19

ADN
Paenibacillus

38

atcatatatt agttgaatg

ot

polymyxa WLY78

polymyxa

borealis

odorifer

borealis

19

19

19

19

19

19



<210>
<211>
<212>
<213>

<400>

39

19

ADN
Paenibacillus

39

aagttagcta agctaacat

<210>
<211>
<212>
<213>

<400>

40

19

ADN
Paenibacillus

40

acgatatatt acttgacgt

<210>
<211>
<212>
<213>

<400>

41

19

ADN
Paenibacillus

41

acgatatatt acttgacgt

<210>
<211>
<212>
<213>

<400>

42

19

ADN
Paenibacillus

42

aggttatata aactaacat

<210>
<211>
<212>
<213>

<400>

43

19

ADN
Paenibacillus

43

aggttatata aactcacat

<210>
<211>
<212>
<213>

<400>

44

19

ADN
Paenibacillus

44

aggttatata aactaacat

graminis

polymyxa

polymyxa

polymyxa

polymyxa

polymyxa

19

19

19

19

19

19



<210>
<211>
<212>
<213>

<400>

45
19
ADN
Paenibacillus polymyxa

45

aggttatata aactaacat

<210>
<211>
<212>
<213>

<400>

46
19
ADN
Paenibacillus tritici

46

atgttatcta atattacat

<210>
<211>
<212>
<213>

<400>

47
19
ADN
Paenibacillus tritici

47

tggtcaggaa agttaacat

<210>
<211>
<212>
<213>

<400>

48
19
ADN
Paenibacillus tritici

48

aagttatata agttaacat

<210>
<211>
<212>
<213>

<400>

49
17
ADN
Paenibacillus sp.

49

cgatatatta cttgacg

<210>
<211>
<212>
<213>

<220>
<223>

50

19

ADN
Artificial

consenso del sitio II de unién a GI1nR

19

19

19

19

17



<220>

<221> misc_caracteristica
222> (1)..(2)

<223> nesa, c, g, ot

<220>

<221> misc_caracteristica
<222> (5)..(5)

<223> nesa, c, g, 0t

<220>

<221> misc_caracteristica
222> (7)..(9)

<223> nesa c, g, ot

<220>

<221> misc_caracteristica
<222> (12)..(13)

<223> nesa, c, g, 0ot

<220>

<221> misc_caracteristica
222> (15)..(15)

<223> nesa c, g, ot

<220>

<221> misc_caracteristica
<222> (18)..(19)

<223> nesa, c, g, 0t

<400> 50
nngtnannna anntnacnn

<210> 51
<211> 19
<212> ADN

<213> Paenibacillus polymyxa WLY78

<400> 51
atgtaaggga atataacgt

<210> 52
<211> 19
<212> ADN

<213> Paenibacillus polymyxa

<400> 52
atgtaaggta atttaacgt

19

19

19



<210>
<211>
<212>
<213>

<400>

53

19

ADN
Paenibacillus

53

gtgttatgaa atataacat

<210>
<211>
<212>
<213>

<400>

54

19

ADN
Paenibacillus

54

gtgttaacta aaattacat

<210>
<211>
<212>
<213>

<400>

55

19

ADN
Paenibacillus

55

aagtgaggaa acataacgt

<210>
<211>
<212>
<213>

<400>

56

19

ADN
Paenibacillus

56

gggtcaggaa acataacat

<210>
<211>
<212>
<213>

<400>

57

19

ADN
Paenibacillus

57

atgtaaggta atataacgt

<210>
<211>
<212>
<213>

<400>

58

19

ADN
Paenibacillus

58

gtgtaaggaa atataacgt

borealis

odorifer

borealis

graminis

polymyxa

polymyxa

19

19

19

19

19

19



<210>
<211>
<212>
<213>

<400>

59

19

ADN
Paenibacillus

59

gtgttaacta aaattacat

<210>
<211>
<212>
<213>

<400>

60

19

ADN
Paenibacillus

60

gtgttaacta aaattacat

<210>
<211>
<212>
<213>

<400>

61

19

ADN
Paenibacillus

61

gtgttagata aaattacat

<210>
<211>
<212>
<213>

<400>

62

19

ADN
Paenibacillus

62

gtgttaacta aaattacat

<210>
<211>
<212>
<213>

<400>

63

19

ADN
Paenibacillus

63

ttgttagtaa atataacac

<210>
<211>
<212>
<213>

<400>

64

19

ADN
Paenibacillus

64

ttgttaggaa acataacac

polymyxa

polymyxa

polymyxa

polymyxa

tritici

tritici

19

19

19

19

19

19



<210> 65

<211> 19

<212> ADN

<213> Paenibacillus tritici

<400> 65
atgttatgaa atataacat 19

<210> 66
211> 17
<212> ADN
<213> Paenibacillus sp.

<400> 66
tgtaagggaa tataacg 17



