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<120>

u, Harmeet

ENZYMES

<130>
<160>
<170>
<210> 1

<211> 1152
<212> DNA
<213>

<400> 1
aaaaaacaaa

19

ccgcgcaata
catggcaccg
ggcggatatg
gtaaatatgc
tgggcttata
tttattgacg
atccaagcgc
gJaaaacagca
gcgaacttcg
tttgaaaacc
gtgccttatc
aaagtataca
gtaacagtag
caatactaca
acgtttaatt
gaaaacatcg
gatgtatctt
gacttgggca
aaatgcagta
<210> 2

<211> 1164
<212> DNA

atgacattcc
ttgaaagaga
tcagcaatat
cccgggaagt
ggctgaagcc
tgatttacgg
atgtaggtga
tggaggaggg
cgttccagct
gcgtgacaaa
aacttcctgg
catttactta
ttgcagattc
aacccggegce
tctccggtaa
accaagccgg
gggatgaacc
taaaccaatg
aagactttac

aa

P14151 pC / P13530

PatentIn version 3.5

Bacillus subtilis

gcagccaatt
ccggcaaaac
gaagttttca
gacagtacgt
aggcgcgatt
aagtgcaaga
aggagacctt
agctgagttc
gacagattgg
agaagagatt
cagtttaaaa
ccgeccttcett
gacaaacttc
catgagagaa
agctagaatg
tgatgtcgga
gcttgtcttt
gcttgccatg

tgatgtgctt

Oxthera Intellectual Property AB

agaggagaca
cctgatatgc
ttctctgata
gaattgccga
cgcgagcttc
gtcacaattg
tggtacttcc
ctgctcgtgt
ctggcccaca
tccaatttgc
gatgatattg
gaacaagagc
aaagtgtcta
ctgcactggc
accgtttttg
tatgtaccat
ttagaaatct
cttcctgaaa

tcaaaagaaa

Page 1

aaggagcaac
tcgtteccgec
ctcataaccg
tttcagaaaa
actggcataa
tagatgaaaa
cgtcaggcct
ttgacgatgg
ctccaaaaga
ctggcaaaga
tggaagggcc
cgatcgaatc
aaaccatcgc
acccgaatac
catctgacgg
ttgcaatggg
tcaaagacga
catttgttca

agcacccagt

PURIFICATION AND ISOLATION OF RECOMBINANT OXALATE DEGRADING
ENZYMES AND SPRAY-DRIED PARTICLES CONTAINING OXALATE DEGRADING

ggtaaaaatc
tgaaaccgat
attagaaaaa
ccttgcatcc
agaagctgaa
agggcgceage
gccgcactcc
atcattctct
agtcattgct
aaaatatata
gaatggcgaa
tgagggagga
atcagcgctc
ccacgaatgg
ccatgccaga
tcattacgtt
ccattatgct
agcgcacctt

agtgaaaaag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1152



<213>

<220>
<223>

<400> 2

100629 P14151 SEQs.txt

Artificial Sequence

catatgaaaa aacagaatga cattccacag

aaaattcctc
acggaccatg
gaaaaaggtg
gcttcggtta
gcggaatggg
cgtagcttta
cattcgattc
ttttctgaaa
attgcggcca
tatatttttg
ggtgaggtgc
ggcggtaaag
gccctggtca
gaatggcagt
gctcgcacgt
tatgtagaaa
tatgccgatg
catctggacc
aagaagaaat
<210> 3

<211>
<212>
<213>

<220>
<223>

DNA

<400> 3
dddadaddcCaaa

ccgcgcaata
catggcaccg
ggcggatatg
gtaaatatgc

tgggcttata

1152

gcaatatcga
gcacggtgtc
gctacgegeg
acatgcgtct
cgtatatgat
tcgatgatgt
aggcgctgga
acagcacgtt
attttgggagt
agaatcagct
cgtatccgtt
tttatatcgc
ccgtggaacc
attatatttc
ttaattatca
atatcggcga
tttcactgaa
tgggtaaaga

gcagtaaagg

atgacattcc
ttgaaagaga
tcagcaatat
cccgggaagt
ggctgaagcec

tgatttacgg

acgcgaccgc
taacatgaaa
cgaggttacc
gaaaccaggt
ttacggttca
tggcgaaggt
agaaggcgct
ccagctgacg
aaccaaagaa
gccgggetct
cacctatcgt
agattccact
gggagcgatg
cggcaaagca
agcgggtgat
tgaaccactg
tcagtggctg
ctttacggat

atcc

Artificial Sequence

gcagccaatt
ccggcaaaac
gaagttttca
gacagtacgt
aggcgcgatt

aagtgcaaga

recombined sequence, originally from

ccgattcgceg
cagaatccgg
ttctctttta
gtccgtgaac
gctatccgtg
gcacgtgtta
gatctgtggt
gaatttctgc
gattggctgg
gaaatttcca
ctgaaggacg
ctgctggagc
aactttaaag
cgcgagctge
cgcatgaccg
gttggctacg
gtgtttctgg
gccatgctgce

gtgctgagca

recombined sequence, originally from

agaggagaca
cctgatatgc
ttctctgata
gaattgccga
cgcgagettc

gtcacaattg

Page 2

Bacillus subtilis

gcgataaagg
atatgctggt
gcgataccca
tgccaattag
agctgcactg
ccatcgtaga
atttcccatc
tggtgttcga
cgcacacgcc
acctgccggg
atattgtaga
aggaaccgat
tctccaagac
actggcatcc
tttttgcctc
ttcetttege
agatctttaa
cggaaacttt

aagaaaaaca

cgcgaccgtc
gccgecggag
caaccgcctg
cgaaaatctg
gcacaaggaa
cgagaaaggt
tggcctgecg
tgatggttcc
gaaagaagtc
caaagaaaag
aggccctaac
tgaaagcgaa
cattgccagc
gaacacgcac
agatggacac
catgggccat
agatgaccac
tgttcaggcg

cccggtagtc

Bacillus subtilis

aaggagcaac
tcgttccgec
ctcataaccg
tttcagaaaa
actggcataa

tagatgaaaa

ggtaaaaatc
tgaaaccgat
attagaaaaa
ccttgcatcc
agaagctgaa

agggcgcagc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1164

60
120
180
240
300
360



tttattgacg
atccaagcgc
gaaaacagca
gcgaacttcg
tttgaaaacc
gtgccttatc
aaagtataca
gtaacagtag
caatactaca
acgtttaatt
gaaaacatcg
gatgtatctt
gacttgggca
aaatctagta
<210> 4

<211>
<212>
<213>

<220>
<223>

<400> 4
aaaaaacaaa

DNA

ccgcgcaata
catggcaccg
ggcggatatg
gtaaatatgc
tgggcttata
tttattgacg
atccaagcgc
gaaaacagca
gcgaacttcg
tttgaaaacc
gtgccttatc
aaagtataca
gtaacagtag

caatactaca

1152

atgtaggtga
tggaggaggg
cgttccagcet
gcgtgacaaa
aacttcctgg
catttactta
ttgcagattc
aacccggegce
tctccggtaa
accaagccgg
gggatgaacc
taaaccaatg
aagactttac

aa

atgacattcc
ttgaaagaga
tcagcaatat
cccgggaagt
ggctgaagcec
tgatttacgg
atgtaggtga
tggaggaggg
cgttccagcet
gcgtgacaaa
aacttcctgg
catttactta
ttgcagattc
aacccggege

tctccggtaa

100629 P14151 SEQs.txt

aggagacctt
agctgagttc
gacagattgg
agaagagatt
cagtttaaaa
ccgecttett
gacaaacttc
catgagagaa
agctagaatg
tgatgtcgga
gcttgtcttt
gcttgccatg

tgatgtgctt

Artificial Sequence

gcagccaatt
ccggcaaaac
gaagttttca
gacagtacgt
aggcgcgatt
aagtgcaaga
aggagacctt
agctgagttc
gacagattgg
agaagagatt
cagtttaaaa
ccgccttett
gacaaacttc
catgagagaa

agctagaatg

tggtacttcc
ctgctcgtgt
ctggcccaca
tccaatttgc
gatgatattg
gaacaagagc
aaagtgtcta
ctgcactggc
accgtttttg
tatgtaccat
ttagaaatct
cttcctgaaa

tcaaaagaaa

recombined sequence, originally from

agaggagaca
cctgatatgce
ttctctgata
gaattgccga
cgcgagcttc
gtcacaattg
tggtacttcc
ctgctcgtgt
ctggcccaca
tccaatttgc
gatgatattg
gaacaagagc
aaagtgtcta
ctgcactggc
accgtttttg

Page 3

cgtcaggcect
ttgacgatgg
ctccaaaaga
ctggcaaaga
tggaagggcc
cgatcgaatc
aaaccatcgc
acccgaatac
catctgacgg
ttgcaatggg
tcaaagacga
catttgttca

agcacccagt

gccgeactcc
atcattctct
agtcattgct
aaaatatata
gaatggcgaa
tgagggagga
atcagcgctc
ccacgaatgg
ccatgccaga
tcattacgtt
ccattatgct
agcgcacctt

agtgaaaaag

Bacillus subtilis

aaggagcaac
tcgtteccgece
ctcataaccg
tttcagaaaa
actggcataa
tagatgaaaa
cgtcaggcct
ttgacgatgg
ctccaaaaga
ctggcaaaga
tggaagggcc
cgatcgaatc
aaaccatcgc
acccgaatac

catctgacgg

ggtaaaaatc
tgaaaccgat
attagaaaaa
ccttgcatcc
agaagctgaa
agggcgcagce
gccgcactcec
atcattctct
agtcattgct
aaaatatata
gaatggcgaa
tgagggagga
atcagcgctc
ccacgaatgg

ccatgccaga

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1152

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900



100629 P14151
acgtttaatt accaagccgg tgatgtcgga tatgtaccat

gaaaacatcg gggatgaacc gcttgtcttt ttagaaatct

gatgtatctt taaaccaatg gcttgccatg cttcctgaaa

gacttgggca aagactttac tgatgtgctt tcaaaagaaa

aaatccagta

<210> 5
<211>
<212>
<213>

<220>
<223>

<400> 5
aaaaaacaaa

DNA

ccgcgcaata
catggcaccg
ggcggatatg
gtaaatatgc
tgggcttata
tttattgacg
atccaagcgc
gaaaacagca
gcgaacttcg
tttgaaaacc
gtgccttatc
aaagtataca
gtaacagtag
caatactaca
acgtttaatt
gaaaacatcg
gatgtatctt
gacttgggca
aaatcaagta
<210> 6

<211>
<212>
<213>

<220>
<223>

DNA

1152

1152

aa

atgacattcc
ttgaaagaga
tcagcaatat
cccgggaagt
ggctgaagcc
tgatttacgg
atgtaggtga
tggaggaggg
cgttccagcet
gcgtgacaaa
aacttcctgg
catttactta
ttgcagattc
aacccggegce
tctccggtaa
accaagccgg
gggatgaacc
taaaccaatg
aagactttac

ad

Artificial Sequence

gcagccaatt
ccggcaaaac
gaagttttca
gacagtacgt
aggcgcgatt
aagtgcaaga
aggagacctt
agctgagttc
gacagattgg
agaagagatt
cagtttaaaa
ccgecttctt
gacaaacttc
catgagagaa
agctagaatg
tgatgtcgga
gcttgtcttt
gcttgccatg

tgatgtgctt

Artificial Sequence

recombined sequence, originally from

agaggagaca
cctgatatgc
ttctctgata
gaattgccga
cgcgagcttc
gtcacaattg
tggtacttcc
ctgctcgtgt
ctggcccaca
tccaatttgc
gatgatattg
gaacaagagc
aaagtgtcta
ctgcactggc
accgtttttg
tatgtaccat
ttagaaatct
cttcctgaaa

tcaaaagaaa

Page 4

SEQs.txt
ttgcaatggg

tcaaagacga
catttgttca

agcacccagt

tcattacgtt
ccattatgct
agcgcacctt

agtgaaaaag

Bacillus subtilis

aaggagcaac
tcgttccgec
ctcataaccg
tttcagaaaa
actggcataa
tagatgaaaa
cgtcaggcct
ttgacgatgg
ctccaaaaga
ctggcaaaga
tggaagggcc
cgatcgaatc
aaaccatcgc
acccgaatac
catctgacgg
ttgcaatggg
tcaaagacga
catttgttca

agcacccagt

ggtaaaaatc
tgaaaccgat
attagaaaaa
ccttgcatcc
agaagctgaa
agggcgcagce
gccgcactcc
atcattctct
agtcattgct
aaaatatata
gaatggcgaa
tgagggagga
atcagcgctc
ccacgaatgg
ccatgccaga
tcattacgtt
ccattatgct
agcgcacctt

agtgaaaaag

recombined sequence, originally from Bacillus subtilis

960
1020
1080
1140
1152

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1152



<400> 6
aaaaaacaaa

ccgcgcaata
catggcaccg
ggcggatatg
gtaaatatgc
tgggcttata
tttattgacg
atccaagcgc
gaaaacagca
gcgaacttcg
tttgaaaacc
gtgccttatc
aaagtataca
gtaacagtag
caatactaca
acgtttaatt
gaaaacatcg
gatgtatctt
gacttgggca
aaatcgagta
<210> 7

<211>
<212>
<213>

<220>
<223>

<400> 7
aaaaaacaaa

DNA

ccgcgcaata
catggcaccg
ggcggatatg
gtaaatatgc
tgggcttata
tttattgacg

atccaagcgc

1152

atgacattcc
ttgaaagaga
tcagcaatat
cccgggaagt
ggctgaagcec
tgatttacgg
atgtaggtga
tggaggaggg
cgttccagcet
gcgtgacaaa
aacttcctgg
catttactta
ttgcagattc
aacccggegce
tctccggtaa
accaagccgg
gggatgaacc
taaaccaatg
aagactttac

daad

atgacattcc
ttgaaagaga
tcagcaatat
cccgggaagt
ggctgaagcc
tgatttacgg
atgtaggtga
tggaggaggg

100629 P14151 SEQs.txt

gcagccaatt
ccggcaaaac
gaagttttca
gacagtacgt
aggcgcgatt
aagtgcaaga
aggagacctt
agctgagttc
gacagattgg
agaagagatt
cagtttaaaa
ccgecttett
gacaaacttc
catgagagaa
agctagaatg
tgatgtcgga
gcttgtcttt
gcttgccatg

tgatgtgctt

Artificial Sequence

gcagccaatt
ccggcaaaac
gaagttttca
gacagtacgt
aggcgcgatt
aagtgcaaga
aggagacctt
agctgagttc

agaggagaca
cctgatatgc
ttctctgata
gaattgccga
cgcgagcettc
gtcacaattg
tggtacttcc
ctgctcgtgt
ctggcccaca
tccaatttgce
gatgatattg
gaacaagagc
aaagtgtcta
ctgcactggc
accgtttttg
tatgtaccat
ttagaaatct
cttcctgaaa

tcaaaagaaa

recombined sequence, originally from

agaggagaca
cctgatatgce
ttctctgata
gaattgccga
cgcgagcettc
gtcacaattg
tggtacttcc
ctgctcgtgt

Page 5

aaggagcaac
tcgttccgec
ctcataaccg
tttcagaaaa
actggcataa
tagatgaaaa
cgtcaggcct
ttgacgatgg
ctccaaaaga
ctggcaaaga
tggaagggcc
cgatcgaatc
aaaccatcgc
acccgaatac
catctgacgg
ttgcaatggg
tcaaagacga
catttgttca

agcacccagt

ggtaaaaatc
tgaaaccgat
attagaaaaa
ccttgcatcc
agaagctgaa
agggcgcage
gccgcactec
atcattctct
agtcattgct
aaaatatata
gaatggcgaa
tgagggagga
atcagcgctc
ccacgaatgg
ccatgccaga
tcattacgtt
ccattatgct
agcgcacctt

agtgaaaaag

Bacillus subtilis

aaggagcaac
tcgttecgec
ctcataaccg
tttcagaaaa
actggcataa
tagatgaaaa
cgtcaggcct

ttgacgatgg

ggtaaaaatc
tgaaaccgat
attagaaaaa
ccttgcatcc
agaagctgaa
agggcgcagce
gccgcactcce

atcattctct

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1152

60
120
180
240
300
360
420
480



gaaaacagca
gcgaacttcg
tttgaaaacc
gtgccttatc
aaagtataca
gtaacagtag
caatactaca
acgtttaatt
gaaaacatcg
gatgtatctt
gacttgggca
aaaagtagta
<210>
<211>
<212>
<213>

<220>
<223>

<400> 8
aaaaaacaaa

DNA

ccgcgcaata
catggcaccg
ggcggatatg
gtaaatatgc
tgggcttata
tttattgacg
atccaagcgc
gaaaacagca
gcgaacttcg
tttgaaaacc
gtgccttatc
aaagtataca
gtaacagtag
caatactaca
acgtttaatt

gaaaacatcg

8
1152

cgttccagct
gcgtgacaaa
aacttcctgg
catttactta
ttgcagattc
aacccggcegce
tctccggtaa
accaagccgg
gggatgaacc
taaaccaatg
aagactttac

daa

atgacattcc
ttgaaagaga
tcagcaatat
cccgggaagt
ggctgaagcc
tgatttacgg
atgtaggtga
tggaggaggg
cgttccagct
gcgtgacaaa
aacttcctgg
catttactta
ttgcagattc
aacccggcegc
tctccggtaa
accaagccgg

gggatgaacc

100629 P14151 SEQs.txt

gacagattgg
agaagagatt
cagtttaaaa
ccgccttett
gacaaacttc
catgagagaa
agctagaatg
tgatgtcgga
gcttgtcttt
gcttgccatg

tgatgtgctt

Artificial Sequence

gcagccaatt
ccggcaaaac
gaagttttca
gacagtacgt
aggcgcgatt
aagtgcaaga
aggagacctt
agctgagttc
gacagattgg
agaagagatt
cagtttaaaa
ccgecttett
gacaaacttc
catgagagaa
agctagaatg
tgatgtcgga
gcttgtcttt

ctggcccaca
tccaatttgce
gatgatattg
gaacaagagc
aaagtgtcta
ctgcactggc
accgtttttg
tatgtaccat
ttagaaatct
cttcctgaaa

tcaaaagaaa

recombined sequence, originally from

agaggagaca
cctgatatgc
ttctctgata
gaattgccga
cgcgagcttc
gtcacaattg
tggtacttcc
ctgctcgtgt
ctggcccaca
tccaatttgc
gatgatattg
gaacaagagc
aaagtgtcta
ctgcactggc
accgtttttg
tatgtaccat

ttagaaatct

Page 6

ctccaaaaga
ctggcaaaga
tggaagggcc
cgatcgaatc
aaaccatcgc
acccgaatac
catctgacgg
ttgcaatggg
tcaaagacga
catttgttca

agcacccagt

agtcattgct
aaaatatata
gaatggcgaa
tgagggagga
atcagcgctc
ccacgaatgg
ccatgccaga
tcattacgtt
ccattatgct
agcgcacctt

agtgaaaaag

Bacillus subtilis

aaggagcaac
tcgttccgec
ctcataaccg
tttcagaaaa
actggcataa
tagatgaaaa
cgtcaggcct
ttgacgatgg
ctccaaaaga
ctggcaaaga
tggaagggcc
cgatcgaatc
aaaccatcgc
acccgaatac
catctgacgg
ttgcaatggg

tcaaagacga

ggtaaaaatc
tgaaaccgat
attagaaaaa
ccttgcatcc
agaagctgaa
agggcgcagce
gccgcactcc
atcattctct
agtcattgct
aaaatatata
gaatggcgaa
tgagggagga
atcagcgctc
ccacgaatgg
ccatgccaga
tcattacgtt

ccattatgct

540
600
660
720
780
840
900
960
1020
1080
1140
1152

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



100629 P14151 SEQs.txt
gatgtatctt taaaccaatg gcttgccatg cttcctgaaa

gacttgggca aagactttac tgatgtgctt tcaaaagaaa

aaaagcagta

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

<220>
<223>

<400> 9
aaaaaacaaa

DNA

ccgcgcaata
catggcaccg
ggcggatatg
gtaaatatgc
tgggcttata
tttattgacg
atccaagcgc
gaaaacagca
gcgaacttcg
tttgaaaacc
gtgccttatc
aaagtataca
gtaacagtag
caatactaca
acgtttaatt
gaaaacatcg
gatgtatctt
gacttgggca
aaacgtagta
<210>
<211>
<212>
<213>

<220>
<223>

<400>

10

DNA

10

1152

1152

ad

atgacattcc
ttgaaagaga
tcagcaatat
cccgggaagt
ggctgaagcc
tgatttacgg
atgtaggtga
tggaggaggg
cgttccagcet
gcgtgacaaa
aacttcctgg
catttactta
ttgcagattc
aacccggcgce
tctccggtaa
accaagccgg
gggatgaacc
taaaccaatg
aagactttac

aa

Artificial Sequence

gcagccaatt
ccggcaaaac
gaagttttca
gacagtacgt
aggcgcgatt
aagtgcaaga
aggagacctt
agctgagttc
gacagattgg
agaagagatt
cagtttaaaa
ccgeettett
gacaaacttc
catgagagaa
agctagaatg
tgatgtcgga
gcttgtcttt
gcttgccatg

tgatgtgctt

Artificial Sequence

recombined sequence, originally from

agaggagaca
cctgatatgce
ttctctgata
gaattgccga
cgcgagcttc
gtcacaattg
tggtacttcc
ctgctcgtgt
ctggcccaca
tccaatttgce
gatgatattg
gaacaagagc
aaagtgtcta
ctgcactggc
accgtttttg
tatgtaccat
ttagaaatct
cttcctgaaa

tcaaaagaaa

recombined sequence, originally from

daaaaacaaa atgacattcc gcagccaatt agaggagaca

Page 7

catttgttca

agcacccagt

agcgcacctt

agtgaaaaag

Bacillus subtilis

aaggagcaac
tcgttccgec
ctcataaccg
tttcagaaaa
actggcataa
tagatgaaaa
cgtcaggcct
ttgacgatgg
ctccaaaaga
ctggcaaaga
tggaagggcc
cgatcgaatc
aaaccatcgc
acccgaatac
catctgacgg
ttgcaatggg
tcaaagacga
catttgttca

agcacccagt

ggtaaaaatc
tgaaaccgat
attagaaaaa
ccttgcatcc
agaagctgaa
agggcgcage
gccgeactcc
atcattctct
agtcattgct
aaaatatata
gaatggcgaa
tgagggagga
atcagcgctc
ccacgaatgg
ccatgccaga
tcattacgtt
ccattatgct
agcgcacctt

agtgaaaaag

Bacillus subtilis

aaggagcaac

ggtaaaaatc

1080
1140
1152

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1152

60



ccgcgcaata
catggcaccg
ggcggatatg
gtaaatatgc
tgggcttata
tttattgacg
atccaagcgc
gaaaacagca
gcgaacttcg
tttgaaaacc
gtgccttatc
aaagtataca
gtaacagtag
caatactaca
acgtttaatt
gaaaacatcg
gatgtatctt
gacttgggca
aaacgcagta
<210>
<211>
<212>
<213>

<220>
<223>

<400> 11
aaaaaacaaa

11

DNA

ccgcgcaata
catggcaccg
ggcggatatg
gtaaatatgc
tgggcttata
tttattgacg
atccaagcgc
gaaaacagca

gcgaacttcg

1152

ttgaaagaga
tcagcaatat
cccgggaagt
ggctgaagcec
tgatttacgg
atgtaggtga
tggaggaggg
cgttccagcet
gcgtgacaaa
aacttcctgg
catttactta
ttgcagattc
aacccggcegce
tctccggtaa
accaagccgg
gggatgaacc
taaaccaatg
aagactttac

aa

atgacattcc
ttgaaagaga
tcagcaatat
cccgggaagt
ggctgaagcec
tgatttacgg
atgtaggtga
tggaggaggg
cgttccagcet

gcgtgacaaa

100629 P14151 SEQs.txt

ccggcaaaac
gaagttttca
gacagtacgt
aggcgcgatt
aagtgcaaga
aggagacctt
agctgagttc
gacagattgg
agaagagatt
cagtttaaaa
ccgeccttcett
gacaaacttc
catgagagaa
agctagaatg
tgatgtcgga
gcttgtcttt
gcttgeccatg

tgatgtgctt

Artificial Sequence

gcagccaatt
ccggcaaaac
gaagttttca
gacagtacgt
aggcgcgatt
aagtgcaaga
aggagacctt
agctgagttc
gacagattgg

agaagagatt

cctgatatgc
ttctctgata

gaattgccga

cgcgagettc

gtcacaattg
tggtacttcc
ctgctcgtgt
ctggcccaca
tccaatttgce
gatgatattg
gaacaagagc
aaagtgtcta
ctgcactggc
accgtttttg
tatgtaccat
ttagaaatct
cttcctgaaa

tcaaaagaaa

recombined sequence, originally from

agaggagaca
cctgatatgc
ttctctgata
gaattgccga
cgcgagcettc
gtcacaattg
tggtacttcc
ctgctcgtgt
ctggcccaca
tccaatttgce

Page 8

tcgttcegec
ctcataaccg
tttcagaaaa
actggcataa
tagatgaaaa
cgtcaggect
ttgacgatgg
ctccaaaaga
ctggcaaaga
tggaagggcc
cgatcgaatc
aaaccatcgc
acccgaatac
catctgacgg
ttgcaatggg
tcaaagacga
catttgttca

agcacccagt

tgaaaccgat
attagaaaaa
ccttgcatcc
agaagctgaa
agggcgcagc
gccgecactcc
atcattctct
agtcattgct
aaaatatata
gaatggcgaa
tgagggagga
atcagcgctc
ccacgaatgg
ccatgccaga
tcattacgtt
ccattatgct
agcgcacctt

agtgaaaaag

Bacillus subtilis

aaggagcaac
tcgttecgcec
ctcataaccg
tttcagaaaa
actggcataa
tagatgaaaa
cgtcaggcct
ttgacgatgg
ctccaaaaga

ctggcaaaga

ggtaaaaatc
tgaaaccgat
attagaaaaa
ccttgcatcc
agaagctgaa
agggcgcage
gccgcactcc
atcattctct
agtcattgct

aaaatatata

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1152

60
120
180
240
300
360
420
480
540
600



tttgaaaacc
gtgccttatc
aaagtataca
gtaacagtag
caatactaca
acgtttaatt
gaaaacatcg
gatgtatctt
gacttgggca
aaacgaagta
<210> 12

<211>
<212>
<213>

<220>
<223>

<400> 12
aaaaaacaaa

DNA

ccgcgcaata
catggcaccg
ggcggatatg
gtaaatatgc
tgggcttata
tttattgacg
atccaagcgc
gaaaacagca
gcgaacttcg
tttgaaaacc
gtgccttatc
aaagtataca
gtaacagtag
caatactaca
acgtttaatt
gaaaacatcg
gatgtatctt

gacttgggca

1152

aacttcctgg
catttactta
ttgcagattc
aacccggcgce
tctccggtaa
accaagccgg
gggatgaacc
taaaccaatg
aagactttac

aa

atgacattcc
ttgaaagaga
tcagcaatat
cccgggaagt
ggctgaagcc
tgatttacgg
atgtaggtga
tggaggaggg
cgttccagct
gcgtgacaaa
aacttcctgg
catttactta
ttgcagattc
aacccggegce
tctccggtaa
accaagccgg
gggatgaacc
taaaccaatg

aagactttac

100629 P14151 SEQs.txt

cagtttaaaa
ccgecttett
gacaaacttc
catgagagaa
agctagaatg
tgatgtcgga
gcttgtcttt
gcttgccatg
tgatgtgctt

Artificial Sequence

gcagccaatt
ccggcaaaac
gaagttttca
gacagtacgt
aggcgcgatt
aagtgcaaga
aggagacctt
agctgagttc
gacagattgg
agaagagatt
cagtttaaaa
ccgecttcett
gacaaacttc
catgagagaa
agctagaatg
tgatgtcgga
gcttgtcttt
gcttgccatg

tgatgtgctt

gatgatattg
gaacaagagc
aaagtgtcta
ctgcactggc
accgtttttg
tatgtaccat
ttagaaatct
cttcctgaaa

tcaaaagaaa

recombined sequence, originally from

agaggagaca
cctgatatgc
ttctctgata
gaattgccga
cgcgagcttc
gtcacaattg
tggtacttcc
ctgctcgtgt
ctggcccaca
tccaatttgc
gatgatattg
gaacaagagc
aaagtgtcta
ctgcactggc
accgtttttg
tatgtaccat
ttagaaatct
cttcctgaaa

tcaaaagaaa

Page 9

tggaagggcc
cgatcgaatc
aaaccatcgc
acccgaatac
catctgacgg
ttgcaatggg
tcaaagacga
catttgttca

agcacccagt

gaatggcgaa
tgagggagga
atcagcgctc
ccacgaatgg
ccatgccaga
tcattacgtt
ccattatgct
agcgcacctt

agtgaaaaag

Bacillus subtilis

aaggagcaac
tcgttecgcec
ctcataaccg
tttcagaaaa
actggcataa
tagatgaaaa
cgtcaggcct
ttgacgatgg
ctccaaaaga
ctggcaaaga
tggaagggcc
cgatcgaatc
aaaccatcgc
acccgaatac
catctgacgg
ttgcaatggg
tcaaagacga
catttgttca

agcacccagt

ggtaaaaatc
tgaaaccgat
attagaaaaa
ccttgcatcc
agaagctgaa
agggcgcagc
gccgcactcc
atcattctct
agtcattgct
adaatatata
gaatggcgaa
tgagggagga
atcagcgctc
ccacgaatgg
ccatgccaga
tcattacgtt
ccattatgct
agcgcacctt

agtgaaaaag

660
720
780
840
900
960
1020
1080
1140
1152

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140



aaacggagta

<210> 13
<211>
<212>
<213>

<220>
<223>

<400> 13
aaaaaacaaa

DNA

ccgcgcaata
catggcaccg
ggcggatatg
gtaaatatgc
tgggcttata
tttattgacg
atccaagcgc
gaaaacagca
gcgaacttcg
tttgaaaacc
gtgccttatc
aaagtataca
gtaacagtag
caatactaca
acgtttaatt
gaaaacatcg
gatgtatctt
gacttgggca
aaaagaagta
<210>
<211>
<212>
<213>

<220>
<223>

<400>

14

DNA

14

1152

1152

aa

atgacattcc
ttgaaagaga
tcagcaatat
cccgggaagt
ggctgaagcc
tgatttacgg
atgtaggtga
tggaggaggg
cgttccagcet
gcgtgacaaa
aacttcctgg
catttactta
ttgcagattc
aacccggegce
tctccggtaa
accaagccgg
gggatgaacc
taaaccaatg
aagactttac

daa

100629 P14151 SEQs.txt

Artificial Sequence

gcagccaatt
ccggcaaaac
gaagttttca
gacagtacgt
aggcgcgatt
aagtgcaaga
aggagacctt
agctgagttc
gacagattgg
agaagagatt
cagtttaaaa
ccgecttett
gacaaacttc
catgagagaa
agctagaatg
tgatgtcgga
gcttgtcttt
gcttgccatg

tgatgtgctt

Artificial Sequence

recombined sequence, originally from

agaggagaca
cctgatatgce
ttctctgata
gaattgccga
cgcgagcettc
gtcacaattg
tggtacttcc
ctgctcgtgt
ctggcccaca
tccaatttgce
gatgatattg
gaacaagagc
aaagtgtcta
ctgcactggc
accgtttttg
tatgtaccat
ttagaaatct
cttcctgaaa

tcaaaagaaa

recombined sequence, originally from

aaaaaacaaa atgacattcc gcagccaatt agaggagaca

ccgcgcaata ttgaaagaga ccggcaaaac cctgatatgce

catggcaccg tcagcaatat gaagttttca ttctctgata

pPage 10

Bacillus subtilis

aaggagcaac
tcgtteccgec
ctcataaccg
tttcagaaaa
actggcataa
tagatgaaaa
cgtcaggect
ttgacgatgg
ctccaaaaga
ctggcaaaga
tggaagggcc
cgatcgaatc
aaaccatcgc
acccgaatac
catctgacgg
ttgcaatggg
tcaaagacga
catttgttca

agcacccagt

ggtaaaaatc
tgaaaccgat
attagaaaaa
ccttgeatcc
agaagctgaa
agggcgcagc
gccgcactcc
atcattctct
agtcattgct
aaaatatata
gaatggcgaa
tgagggagga
atcagcgctc
ccacgaatgg
ccatgccaga
tcattacgtt
ccattatgct
agcgcacctt

agtgaaaaag

Bacillus subtilis

aaggagcaac
tcgttccgec

ctcataaccg

ggtaaaaatc
tgaaaccgat

attagaaaaa

1152

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1152

60
120
180



ggcggatatg
gtaaatatgc
tgggcttata
tttattgacg
atccaagcgc
gaaaacagca
gcgaacttcg
tttgaaaacc
gtgccttatc
aaagtataca
gtaacagtag
caatactaca
acgtttaatt
gaaaacatcg
gatgtatctt
gacttgggca
aaaaggagta
<210>
<211>
<212>
<213>

<220>
<223>

<400> 15
aaaaaacaaa

15

DNA

ccgcgcaata
catggcaccg
ggcggatatg
gtaaatatgc
tgggcttata
tttattgacg
atccaagcgc
gaaaacagca
gcgaacttcg
tttgaaaacc

gtgccttatc

1152

cccgggaagt
ggctgaagcc
tgatttacgg
atgtaggtga
tggaggaggg
cgttccagcet
gcgtgacaaa
aacttcctgg
catttactta
ttgcagattc
aacccggegce
tctccggtaa
accaagccgg
gggatgaacc
taaaccaatg
aagactttac

aa

atgacattcc
ttgaaagaga
tcagcaatat
cccgggaagt
ggctgaagcec
tgatttacgg
atgtaggtga
tggaggaggg
cgttccagcet
gcgtgacaaa
aacttcctgg

catttactta

100629 P14151 SEQs.txt

gacagtacgt
aggcgcgatt
aagtgcaaga
aggagacctt
agctgagttc
gacagattgg
agaagagatt
cagtttaaaa
ccgcecttcett
gacaaacttc
catgagagaa
agctagaatg
tgatgtcgga
gcttgtcttt
gcttgccatg

tgatgtgctt

Artificial sequence

gcagccaatt
ccggcaaaac
gaagttttca
gacagtacgt
aggcgcgatt
aagtgcaaga
aggagacctt
agctgagttc
gacagattgg
agaagagatt
cagtttaaaa

ccgecttctt

gaattgccga
cgcgagcettc
gtcacaattg
tggtacttcc
ctgctcgtgt
ctggcccaca
tccaatttgc
gatgatattg
gaacaagagc
aaagtgtcta
ctgcactggc
accgtttttg
tatgtaccat
ttagaaatct
cttcctgaaa

tcaaaagaaa

recombined sequence, originally from

agaggagaca
cctgatatgc
ttctctgata
gaattgccga
cgcgagcttc
gtcacaattg
tggtacttcc
ctgctcgtgt
ctggcccaca
tccaatttgce
gatgatattg

gaacaagagc

tttcagaaaa
actggcataa
tagatgaaaa
cgtcaggcect
ttgacgatgg
ctccaaaaga
ctggcaaaga
tggaagggcc
cgatcgaatc
aaaccatcgc
acccgaatac
catctgacgg
ttgcaatggg
tcaaagacga
catttgttca

agcacccagt

ccttgcatcc
agaagctgaa
agggcgcagce
gccgecactcc
atcattctct
agtcattgct
aaaatatata
gaatggcgaa
tgagggagga
atcagcgctc
ccacgaatgg
ccatgccaga
tcattacgtt
ccattatgct
agcgcacctt

agtgaaaaag

Bacillus subtilis

aaggagcaac
tcgtteccgec
ctcataaccg
tttcagaaaa
actggcataa
tagatgaaaa
cgtcaggect
ttgacgatgg
ctccaaaaga
ctggcaaaga

tggaagggcc

cgatcgaatc

Page 11

ggtaaaaatc
tgaaaccgat
attagaaaaa
ccttgcatcc
agaagctgaa
agggcgcagce
gccgcactcc
atcattctct
agtcattgct
aaaatatata
gaatggcgaa
tgagggagga

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1152

60
120
180
240
300
360
420
480
540
600
660
720



aaagtataca
gtaacagtag
caatactaca
acgtttaatt
gaaaacatcg
gatgtatctt
gacttgggca
aaagctagta
<210>
<211>
<212>
<213>

<220>
<223>

<400> 16
adaaadcaaad

16

DNA

ccgcgeaata
catggcaccg
ggcggatatg
gtaaatatgc
tgggcttata
tttattgacg
atccaagcgc
gaaaacagca
gcgaacttcg
tttgaaaacc
gtgccttatc
aaagtataca
gtaacagtag
caatactaca
acgtttaatt
gaaaacatcg
gatgtatctt
gacttgggca

aaagccagta

<210> 17

1152

ttgcagattc
aacccggcgce
tctccggtaa
accaagccgg
gggatgaacc
taaaccaatg
aagactttac

aa

atgacattcc
ttgaaagaga
tcagcaatat
cccgggaagt
ggctgaagcc
tgatttacgg
atgtaggtga
tggaggaggg
cgttccagct
gcgtgacaaa
aacttcctgg
catttactta
ttgcagattc
aacccggegce
tctccggtaa
accaagccgg
gggatgaacc
taaaccaatg
aagactttac

aa

100629 P14151 SEQs.txt

gacaaacttc
catgagagaa
agctagaatg
tgatgtcgga
gcttgtcttt
gcttgccatg

tgatgtgctt

Artificial Sequence

gcagccaatt
ccggcaaaac
gaagttttca
gacagtacgt
aggcgcgatt
aagtgcaaga
aggagacctt
agctgagttc
gacagattgg
agaagagatt
cagtttaaaa
ccgccttett
gacaaacttc
catgagagaa
agctagaatg
tgatgtcgga
gcttgtcttt
gcttgecatg

tgatgtgctt

aaagtgtcta
ctgcactggc
accgtttttg
tatgtaccat
ttagaaatct
cttcctgaaa

tcaaaagaaa

recombined sequence, originally from

agaggagaca
cctgatatgc
ttctctgata
gaattgccga
cgcgagcttc
gtcacaattg
tggtacttcc
ctgctcgtgt
ctggcccaca
tccaatttgc
gatgatattg
gaacaagagc
aaagtgtcta
ctgcactggc
accgtttttg
tatgtaccat
ttagaaatct
cttcctgaaa

tcaaaagaaa

Page 12

aaaccatcgc
acccgaatac
catctgacgg
ttgcaatggg
tcaaagacga
catttgttca

agcacccagt

atcagcgctc
ccacgaatgg
ccatgccaga
tcattacgtt
ccattatgct
agcgcacctt

agtgaaaaag

Bacillus subtilis

aaggagcaac
tcgttccgec
ctcataaccg
tttcagaaaa
actggcataa
tagatgaaaa
cgtcaggcct
ttgacgatgg
ctccaaaaga
ctggcaaaga
tggaagggcc
cgatcgaatc
aaaccatcgc
acccgaatac
catctgacgg
ttgcaatggg
tcaaagacga
catttgttca

agcacccagt

ggtaaaaatc
tgaaaccgat
attagaaaaa
ccttgcatcc
agaagctgaa
agggcgcagc
gccgcactcc
atcattctct
agtcattgct
aaaatatata
gaatggcgaa
tgagggagga
atcagcgctc
ccacgaatgg
ccatgccaga
tcattacgtt
ccattatgct
agcgcacctt

agtgaaaaag

780
840
900
960
1020
1080
1140
1152

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1152



<211>
<212>
<213>

<220>
<223>

<400> 17
aaaaaacaaa

DNA

ccgcgcaata
catggcaccg
ggcggatatg
gtaaatatgc
tgggcttata
tttattgacg
atccaagcgc
gaaaacagca
gcgaacttcg
tttgaaaacc
gtgccttatc
aaagtataca
gtaacagtag
caatactaca
acgtttaatt
gaaaacatcg
gatgtatctt
gacttgggca
aaagcaagta
<210>
<211>
<212>
<213>

<220>
<223>

<400> 18
ddaaaacCaaad

18

DNA

1152

1152

atgacattcc
ttgaaagaga
tcagcaatat
cccgggaagt
ggctgaagcc
tgatttacgg
atgtaggtga
tggaggaggg
cgttccagct
gcgtgacaaa
aacttcctgg
catttactta
ttgcagattc
aacccggegce
tctccggtaa
accaagccgg
gggatgaacc
taaaccaatg
aagactttac

da

atgacattcc

100629 P14151

Artificial Sequence

gcagccaatt
ccggcaaaac
gaagttttca
gacagtacgt
aggcgcgatt
aagtgcaaga
aggagacctt
agctgagttc
gacagattgg
agaagagatt
cagtttaaaa
ccgecttcett
gacaaacttc
catgagagaa
agctagaatg
tgatgtcgga
gcttgtcttt
gcttgccatg
tgatgtgctt

Artificial Sequence

gcagccaatt

ccgcgcaata ttgaaagaga ccggcaaaac

catggcaccg

ggcggatatg
gtaaatatgc

tcagcaatat
cccgggaagt

ggctgaagcc

gaagttttca
gacagtacgt

aggcgcgatt

recombined sequence, originally from

agaggagaca
cctgatatgc
ttctctgata
gaattgccga
cgcgagcttc
gtcacaattg
tggtacttcc
ctgctcgtgt
ctggcccaca
tccaatttgce
gatgatattg
gaacaagagc
aaagtgtcta
ctgcactggc
accgtttttg
tatgtaccat
ttagaaatct
cttcctgaaa

tcaaaagaaa

recombined sequence, originally from

agaggagaca
cctgatatgc
ttctctgata
gaattgccga

cgcgagcttc

SEQS. tXt

Bacillus subtilis

aaggagcaac
tcgtteccgec
ctcataaccg
tttcagaaaa
actggcataa
tagatgaaaa
cgtcaggcect
ttgacgatgg
ctccaaaaga
ctggcaaaga
tggaagggcc
cgatcgaatc
aaaccatcgc
acccgaatac
catctgacgg
ttgcaatggg
tcaaagacga
éatttgttca

agcacccagt

ggtaaaaatc
tgaaaccgat
attagaaaaa
ccttgeatcc
agaagctgaa
agggcgcage
gccgceactcec
atcattctct
agtcattgct
aaaatatata
gaatggcgaa
tgagggagga
atcagcgctce
ccacgaatgg
ccatgccaga
tcattacgtt
ccattatgct
agcgcacctt

agtgaaaaag

Bacillus subtilis

aaggagcaac
tcgtteccgec
ctcataaccg
tttcagaaaa

actggcataa

Page 13

ggtaaaaatc
tgaaaccgat
attagaaaaa
ccttgcatcc

agaagctgaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1152

60
120
180
240
300



tgggcttata
tttattgacg
atccaagcgc
gaaaacagca
gcgaacttcg
tttgaaaacc
gtgccttatc
aaagtataca
gtaacagtag
caatactaca
acgtttaatt
gaaaacatcg
gatgtatctt
gacttgggca
aaagcgagta
<210>
<211>
<212>
<213>

<220>
<223>

19
DNA

<400> 19
aaaaaacaaa

ccgcgcaata
catggcaccg
ggcggatatg
gtaaatatgc
tgggcttata
tttattgacg
atccaagcgc
gaaaacagca
gcgaacttcg
tttgaaaacc
gtgccttatc
aaagtataca

gtaacagtag

1152

tgatttacgg
atgtaggtga
tggaggaggg
cgttccaget
gcgtgacaaa
aacttcctgg
catttactta
ttgcagattc
aacccggegce
tctccggtaa
accaagccgg
gggatgaacc
taaaccaatg
aagactttac

ad

atgacattcc
ttgaaagaga
tcagcaatat
cccgggaagt
ggctgaagcc
tgatttacgg
atgtaggtga
tggaggaggg
cgttccagcet
gcgtgacaaa
aacttcctgg
catttactta
ttgcagattc

aacccggcgce

100629 P14151 SEQs.txt

aagtgcaaga
aggagacctt
agctgagttc
gacagattgg
agaagagatt
cagtttaaaa
ccgecttett
gacaaacttc
catgagagaa
agctagaatg
tgatgtcgga
gcttgtcttt
gcttgccatg

tgatgtgctt

Artificial Sequence

gcagccaatt
ccggcaaaac
gaagttttca
gacagtacgt
aggcgcgatt
aagtgcaaga
aggagacctt
agctgagttc
gacagattgg
agaagagatt
cagtttaaaa
ccgecttett
gacaaacttc

catgagagaa

gtcacaattg
tggtacttcc
ctgctcgtgt
ctggcccaca
tccaatttgce
gatgatattg
gaacaagagc
aaagtgtcta
ctgcactggc
accgtttttg
tatgtaccat
ttagaaatct
cttcctgaaa

tcaaaagaaa

recombined sequence, originally from

agaggagaca
cctgatatgc
ttctctgata
gaattgccga
cgcgagcettc
gtcacaattg
tggtacttcc
ctgctcgtgt
ctggcccaca
tccaatttgce
gatgatattg
gaacaagagc
aaagtgtcta

ctgcactggc

Page 14

tagatgaaaa
cgtcaggcct
ttgacgatgg
ctccaaaaga
ctggcaaaga
tggaagggcc
cgatcgaatc
aaaccatcgc
acccgaatac
catctgacgg
ttgcaatggg
tcaaagacga
catttgttca

agcacccagt

agggcgcagc
gccgcactcc
atcattctct
agtcattgct
aaaatatata
gaatggcgaa
tgagggagga
atcagcgctc
ccacgaatgg
ccatgccaga
tcattacgtt
ccattatgct
agcgcacctt

agtgaaaaag

Bacillus subtilis

aaggagcaac
tcgttccgece
ctcataaccg
tttcagaaaa
actggcataa
tagatgaaaa
cgtcaggect
ttgacgatgg
ctccaaaaga
ctggcaaaga
tggaagggcc
cgatcgaatc
aaaccatcgc

acccgaatac

ggtaaaaatc
tgaaaccgat
attagaaaaa
ccttgcatcc
agaagctgaa
agggcgcagce
gccgcactcc
atcattctct
agtcattgct
aaaatatata
gaatggcgaa
tgagggagga
atcagcgctc

ccacgaatgg

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1152

60
120
180
240
300
360
420
480
540
600
660
720
780
840



caatactaca
acgtttaatt
gaaaacatcg
gatgtatctt
gacttgggca

aaaggaagta

tctccggtaa
accaagccgg
gggatgaacc
taaaccaatg
aagactttac

aa

100629 P14151 SEQs.txt

agctagaatg
tgatgtcgga
gcttgtcttt
gcttgccatg
tgatgtgctt

accgtttttg
tatgtaccat
ttagaaatct
cttcctgaaa

tcaaaagaaa

Page 15

catctgacgg
ttgcaatggg
tcaaagacga
catttgttca

agcacccagt

ccatgccaga
tcattacgtt
ccattatgct
agcgcacctt

agtgaaaaag

900
960
1020
1080
1140
1152



