SEQUENCE LISTING

<110> Mitsui Chemicals, Inc.
Meiji Seika Pharma Co., Ltd

<120> Thermostable xylanase, production method and use thereof, and
method for producing lignocellulosic glycation product

<130> MT-F03104-00

<150> JP2011-257389
<151> 2011-11-25

<150> JP2012-099096
<151> 2012-04-24

<160> 75

<170> PatentIn version 3.1

<210> 1

<211> 190

<212> PRT

<213> Trichoderma viride

<400> 1

Gln Thr Ile Gly Pro Gly Thr Gly Phe Asn Asn Gly Tyr Phe Tyr Ser
1 5 10 15

Tyr Trp Asn Asp Gly His Gly Gly Val Thr Tyr Thr Asn Gly Pro Gly
20 25 30

Gly Gln Phe Ser Val Asn Trp Ser Asn Ser Gly Asn Phe Val Gly Gly
35 40 45

Lys Gly Trp Gln Pro Gly Thr Lys Asn Lys Val Ile Asn Phe Ser Gly

Thr Tyr Asn Pro Asn Gly Asn Ser Tyr Leu Ser Val Tyr Gly Trp Ser
65 70 75 80

Arg Asn Pro Leu Ile Glu Tyr Tyr Ile Val Glu Asn Phe Gly Thr Tyr
85 90 95

Asn Pro Ser Thr Gly Ala Thr Lys Leu Gly Glu Val Thr Ser Asp Gly
100 105 110

Ser Val Tyr Asp Ile Tyr Arg Thr Gln Arg Val Asn Gln Pro Ser Ile
115 120 125



Glu

Arg

145

Ser

Glu

Gly

130

Ser

His

Gly

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

<400>

Ala

1

Val

Asn

Ala

Ile

65

Ile

Thr

Val

Ser

Glu

Gln

Thr

Asn

50

Leu

Met

Val

Asn

Ile
130

Thr

Ser

Gly

Tyr

2
243
PRT

Acremonium cellulolyticus

2

Ala

Tyr

Gln

35

Pro

Ala

Glu

Thr

Gln

115

Arg

Ser

Gly

Leu

Phe
180

Ile

Ser

20

Gly

Ile

Val

Val

Ser

100

Pro

Gln

Thr

Ser

Thr

165

Ser

Asn

Pro

Asp

Thr

Tyr

His

85

Asp

Ser

Ser

Phe

Val

150

Leu

Ser

Tyr

Asn

Phe

Tyr

Gly

70

Asp

Gly

Ile

Pro

Tyr

135

Asn

Gly

Gly

Asn

Ile

Val

Ser

55

Trp

Gly

Gly

Leu

Arg
135

Gln

Thr

Thr

Ser

Gln

Ala

Val

40

Gly

Thr

Tyr

Thr

Gly

120

Thr

Tyr

Ala

Met

Ala
185

Asn

Ala

25

Gly

Ser

Thr

Gln

Tyr

105

Thr

Ser

Trp

Asn

Asp

170

Ser

Tyr

Gly

Leu

Phe

Asn

Thr

90

Asp

Ser

Gly

Ser

His

155

Tyr

Ile

Ile

Ser

Gly

Ser

Pro

75

Val

Ile

Thr

Thr

Val

140

Phe

Gln

Thr

Ala

Phe

Trp

Ala

60

Leu

Gly

Trp

Phe

Val
140

Arg

Asn

Ile

Val

Ser

Ser

Gln

45

Ser

Val

Thr

Glu

Asn

125

Thr

Arg

Ala

Val

Ser
190

Gly

Ile

30

Pro

Gly

Glu

His

His

110

Gln

Val

Thr

Trp

Ala
175

Ala

15

Asn

Gly

Val

Tyr

Lys

95

Gln

Tyr

Gln

His

Ala

160

Val

Asn

Tyr

Asp

Gly

Tyr

80

Gly

Gln

Ile

Asn



His Phe Asn

145

Tyr Gln Val

Ile Ser Leu

Thr Gly Pro

195

Ala Ala

210

Gln

Thr
225

Cys Val

Gln Cys Gln

<210> 3

<211> 573
<212> DNA
<213>

<400> 3
cagacgattg

ggccacggcg
aactcgggca
aacttctcgg
cgcaaccccc
ggcgccacca
cagcgcgtca
cgccgcacce
tcgcacggcece

agctctggcet

<210> 4

Ala Trp

Ala

Gln Ala

150

Ala
165

Leu

Ser
180

Lys
Thr Ser
Trp

Gly

Ser Pro

Val

Gly

Thr

Gln

Tyr

Glu Ser

Thr

Gly

Thr
200

Ser

Cys
215

Gly

Thr Cys

230

gtcccggcac

gcgtgacgta

actttgtcgg

gcacctacaa

tgatcgagta

agctgggcga

accagccgtce

accgctccag

tgacgctggg

ctgcttctat

Trichoderma viride

gggcttcaac
caccaatggc
cggcaaggga
ccccaacggce
ctacatcgtc
ggtgacgtcg
catcgagggc
cggctccgtce
caccatggat

taccgtcagc

Asn
155

Gly Leu

Ser
170

Trp Gly

Gly Thr

185

Gly

Ala Pro Ser

Gly Ile Gly

Phe
235

Lys Tyr

aacggctact
cccggcggcece
tggcagcccg
aacagctacc
gagaactttg
gacggcagcg
acctccacct
aacacggcga
taccagattg

taa

Leu Gly Thr

Ser Gly Ser

Thr Thr Thr

190

Ser Gly

205

Gly

Trp Thr

220

Gly

Asn Ala Tyr

tctactcgta
agttctccgt
gcaccaagaa
tctcecgtgta
gcacctacaa
tctacgacat
tttaccagta
accacttcaa

ttgccgtgga

Met Asn

160

Gly Gln

175

Thr Pro

Thr Gly
Thr

Pro

Ser
240

Tyr

ctggaacgac

caactggtcc

caaggtcatc

cggctggtcg

cccgtccacc

ctaccgcacg

ctggtccgtce

cgcgtgggcece

gggctacttt

60

120

180

240

300

360

420

480

540

573



<211>
<212>
<213>

732
DNA

<400> 4

gctgaggcga
cccaacatcg
ggacttggtt
tcgggtgttg
atcatggagg
gacggcggca
acctccacct
accgtgcaga
taccaggtcc
aagggcactg
gctccttcga
accggcccga
cagtgccaat
<210> 5

<211> 25

<212> DNA
<213>

<220>
<223>

<400> 5

tcaactacaa
ctgcgggttce
ggcaaccagg
gtatccttgce
ttcacgacgg
cctatgatat
tcaaccagta
accacttcaa
tggcagtcga
gcggtggcac
gcggaggtac
ctacctgcgt

ag

Acremonium cellulolyticus

ccaaaactac
tttctccatc
tgatgctaac
cgtgtacggc
ataccagact
ctgggagcac
catctcgatc
tgcctgggceg
gagctggagc
caccaccacc
cggtgctgcect

gtccccttat

Artificial Sequence

gtacaccctc ggccccggcg gccag

<210> o
<211> 25
<212> DNA
<213>
<220>
<223>
<400> 6

Artificial Sequence

cggggccgag ggtgtacgtc acgcecc

<210> 7
<211> 25

attgctagtg
aactacaata
cccatcacct
tggaccacca
gtcggcacac
cagcaggtca
cgccaaagcc
caggcgggcet
ggcagcggct
acacccacgg
caatggggac

acttgcaagt

gtgccaatgt

cgcaggggga

acagcggctc

acccgctcegt

acaagggcac

atcagccgtc

cccggacgag

tgaatctcgg

ctggacaaat

gtcccaccag

aatgcggagg

actttaacgc

Oligonucleotide to act as a PCR primer

Oligonucleotide to act as a PCR primer

tcaatactcg
ctttgtggtg
cttctcggcece
ggaatactat
tgtgacgagc
cattctgggc
cggtacggtt
cacaatgaac
ctcgctcagc
cacgagcacc
aattggctgg

ttactacagt

60

120

180

240

300

360

420

480

540

600

660

720

732

25

25



<212> DNA
<213> Artificial Sequence

<220>
<223> Oligonucleotide to act as a PCR primer

<400> 7
caagaacagg gtcatcaact tctcg

<210> 8
<211> 23
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide to act as a PCR primer

<400> 8
gatgaccctg ttcttggtgc cgg

<210> 9

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide to act as a PCR primer

<400> 9
cgtgacgttc accctcggcc ccggce

<210> 10

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> O0Oligonucleotide to act as a PCR primer

<400> 10
cgagggtgaa cgtcacgccg ccgtg

<210> 11

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide to act as a PCR primer

<400> 11
ctcgggcagc tttgtcggcg gcaag

25

23

25

25

25



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

<220>
<223>

<400>

12

26

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

12

cgacaaagct gcccgagttg gaccag

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

<220>
<223>

<400>

13

25

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

13

catcaactac gatacgcagg gggac

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

<220>
<223>

<400>

14

24

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

14

ccctgegtat cgtagttgat ggag

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

<220>
<223>

<400>

15

25

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

15

gatacgcaga gggactttgt ggtgg

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

<220>
<223>

<400>

16

26

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

16

caaagtccct ctgcgtatcg tagttg

26

25

24

25

26



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

<220>
<223>

<400>

17

26

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

17

gataccagtc tgtcggcaca cacaag

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

<220>
<223>

<400>

18

24

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

18

gccgacagac tggtatccgt cgtg

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

<220>
<223>

<400>

19

24

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

19

gatccgccga agcccccgga cgag

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

<220>
<223>

<400>

20

26

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

20

gggggcttcg gcggatcgag atgtac

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

<220>
<223>

21

27

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

26

24

24

26



<400>

21

caggcgggca tgaatctcgg cacaatg

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

<220>
<223>

<400>

22

25

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

22

ccgagattca tgcccgcctg cgccc

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

<220>
<223>

<400>

23

26

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

23

gcagcggcac tggacaaatc tcgctc

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

<220>
<223>

<400>

24

26

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

24

gatttgtcca gtgccgctgc cgctcc

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

<220>
<223>

<400>

25

24

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

25

cacgggtcac accagcacga gcac

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

<220>

26

24

DNA

Artificial Sequence

27

25

26

26

24



<223> Oligonucleotide to act as a PCR primer

<400> 26
gtgctggtgt gacccgtggg tgtg

<210> 27
<211> 25
<212> DNA

<213> Artificial Sequence

<220>
<223> O0Oligonucleotide to act as a PCR primer

<400> 27
gtcacaccaa cacgagcacc gctcc

<210> 28
<211> 25
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide to act as a PCR primer

<400> 28
gtgctcgtgt tggtgtgacc cgtgg

<210> 29
<211> 26
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide to act as a PCR primer

<400> 29
caatgcggag aaattggctg gaccgg

<210> 30
<211> 26
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide to act as a PCR primer

<400> 30
ccagccaatt tctccgcatt gtcccc

<210> 31

<211> 24

<212> DNA

<213> Artificial Sequence

24

25

25

26

26



<220>
<223> Oligonucleotide to act as a PCR primer

<400> 31
ctttctcecgt caactacaat acgce

<210> 32
<211> 23
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide to act as a PCR primer

<400> 32
gtagttgacg gagaaagaac ccg

<210> 33

<211> 28

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide to act as a PCR primer

<400> 33
gtcaactacg atacgcaggg ggactttg

<210> 34
<211> 28
<212> DNA

<213> Artificial Sequence

<220>
<223> O0Oligonucleotide to act as a PCR primer

<400> 34
ccctgegtat cgtagttgac ggagaaag

<210> 35

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide to act as a PCR primer

<400> 35
ctccttcacg gcctcgggte gggtg

<210> 36
<211> 26

24

23

28

28

25



<212> DNA
<213> Artificial Sequence

<220>
<223> Oligonucleotide to act as a PCR primer

<400> 36
ccgaggccgt gaaggagccg ctgtag

<210> 37
<211> 25
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide to act as a PCR primer

<400> 37
cgcttaccac agtcagtgcc aatag

<210> 38

<211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide to act as a PCR primer

<400> 38
cactgactgt ggtaagcgtt aaagtac

<210> 39

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> O0Oligonucleotide to act as a PCR primer

<400> 39
cagtcagagc caatagggat cctc

<210> 40

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide to act as a PCR primer

<400> 40
cctattggct ctgactgtag taagc

26

25

27

24

25



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

<220>
<223>

<400>

41

25

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

41

cgtgacgttc accaatggcc ccggce

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

<220>
<223>

<400>

42

25

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

42

cattggtgaa cgtcacgccg ccgtg

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

<220>
<223>

<400>

43

27

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

43

caacaacggc ttcttctact cgtactg

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

<220>
<223>

<400>

44

27

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

44

cgagtagaag aagccgttgt tgaagcc

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

<220>
<223>

<400>

45

25

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

45

caactttgtc tgcggcaagg gatgg

25

25

27

27

25



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

<220>
<223>

<400>

46

25

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

46

ccatcccttg ccgcagacaa agttg

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

<220>
<223>

<400>

47

22

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

47

ctccgtcagc acggcgaacc ac

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

<220>
<223>

<400>

48

22

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

48

gtggttcgcce gtgctgacgg ag

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

<220>
<223>

<400>

49

25

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

49

gcaactttat cggcggcaag ggatg

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

<220>
<223>

50

25

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

25

22

22

25



<400>

50

cttgccgccg ataaagttgce ccgag

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

<220>
<223>

<400>

51

24

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

51

cactgtgacg tgcgacggcg gcac

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

<220>
<223>

<400>

52

23

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

52

ccgccgtcge acgtcacagt gcc

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

<220>
<223>

<400>

53

25

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

53

ccgtgcagtg ccacttcaat gcc

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

<220>
<223>

<400>

54

25

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

54

cattgaagtg gcactgcacg gtaac

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

<220>

55

29

DNA

Artificial Sequence

25

24

23

23

25



<223> Oligonucleotide to act as a PCR primer

<400> 55
gactagcccg ggtcgagttt atcattatc

<210> 56
<211> 32
<212> DNA

<213> Artificial Sequence

<220>
<223> O0Oligonucleotide to act as a PCR primer

<400> 56
gacgagagat ctccattttg tttatttatg tg

<210> 57
<211> 32
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide to act as a PCR primer

<400> 57
gactagagat ctatgcaact gttcaatttg cc

<210> 58
<211> 29
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide to act as a PCR primer

<400> 58
cagcatgagc tcagcagaaa ccagcaaag

<210> 59
<211> 30
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide to act as a PCR primer

<400> 59
atggtttcct tcacctccct cctcgecgge

<210> 60

<211> 30

<212> DNA

<213> Artificial Sequence

29

32

32

29

30



<220>
<223> Oligonucleotide to act as a PCR primer

<400> 60
ttagctgacg gtaatagaag cagagccaga

<210> o6l
<211> 30
<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide to act as a PCR primer

<400> 61
atgggcatct catctattct tctctctgcet

<210> 62

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide to act as a PCR primer

<400> 62
ctattggcac tgactgtagt aagcgttaaa

<210> 63
<211> 28
<212> DNA

<213> Artificial Sequence

<220>
<223> O0Oligonucleotide to act as a PCR primer

<400> 63
gattaggagc tccagacgat tggtcccg

<210> 64

<211> 29

<212> DNA

<213> Artificial Sequence

<220>
<223> Oligonucleotide to act as a PCR primer

<400> 64
gactagggat ccttagctga cggtaatag

<210> 65
<211> 30

30

30

30

28

29



<212>
<213>

<220>
<223>

<400>

DNA
Artificial Sequence

Oligonucleotide to act as a PCR primer

65

gattatgagc tcgctgaggc gatcaactac

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

<220>
<223>

<400>

66

31

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

66

gattagggat ccctattggc actgactgta g

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

<220>
<223>

<400>

67

40

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

67

cagacgattg gtcccggcac gggcttcaac aacggctact

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

<220>
<223>

<400>

68

35

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

68

cccctcgagt tagctgacgg taatagaagc agagc

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

<220>
<223>

<400>

69

35

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

69

gggaggcctg cgcatcatgg tttccttcac ctccc

30

31

40

35

35



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

<220>
<223>

<400>

70

40

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

70

gtgccgggac caatcgtctg gcgcttttca acgtccacgg

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

<220>
<223>

<400>

71

35

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

71

gggaggcctg cgcatcatgg tttccttcac ctccc

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

<220>
<223>

<400>

72

35

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

72

cccctcgagt tagctgacgg taatagaagc agagc

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

<400>

73

117

DNA

A. cellulolyticus

73

atgggcatct catctattct tctctctgct ctgatcgcgg ggggagcctt ggctctgecc

gctgcagaac ctgtgtcgtt cgatatccgg gatgaaaaca tcaccctggc gcgccgce

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

<400>

74

672

DNA

T. viride

74

atggtttcct tcacctccct cctcgceccgge gtcgccgcca tctccggagt cttggcecgcet

cccgctgcectg aggtcgagtc cgtggacgtt gaaaagcgcc agacgattgg tcccggcacg

ggcttcaaca acggctactt ctactcgtac tggaacgacg gccacggcgg cgtgacgtac

40

35

35

60

117

60

120

180



accaatggcc
ggcaagggat
cccaacggca
tacatcgtcg
gtgacgtcgg
atcgagggca
ggctccgtca
accatggatt
accgtcagcet
<210> 75

<211> 849
<212> DNA

<213> A.

<400> 75
atgggcatct

gctgcagaac
gaggcgatca
aacatcgctg
cttggttggc
ggtgttggta
atggaggttc
ggcggcacct
tccaccttca
gtgcagaacc
caggtcctgg
ggcactggcg
ccttcgagecg
ggcccgacta

tgccaatag

ccggcggcca
ggcagcccgg
acagctacct
agaactttgg
acggcagcgt
cctccacctt
acacggcgaa
accagattgt

aa

catctattct

ctgtgtcgtt

actacaacca

cgggttcttt

aaccaggtga

tccttgeegt

acgacggata

atgatatctg

accagtacat

acttcaatgc

cagtcgagag

gtggcaccac

gaggtaccgg

cctgcgtgtce

gttctcecgtce
caccaagaac
ctccgtgtac
cacctacaac
ctacgacatc
ttaccagtac

ccacttcaac

tgccgtggag

cellulolyticus

tctctectget
cgatatccgg
aaactacatt
ctccatcaac
tgctaacccc
gtacggctgg
ccagactgtc
ggagcaccag
ctcgatccgc
ctgggcgcag
ctggagcggc
caccaccaca
tgctgctcaa

cccttatact

aactggtcca

aaggtcatca

ggctggtege

ccgtccaccg

taccgcacgc

tggtccgtcce

gcgtgggcect

ggctacttta

ctgatcgcgg
gatgaaaaca
gctagtggtg
tacaatacgc
atcacctaca
accaccaacc
ggcacacaca
caggtcaatc
caaagccccc
gcgggcttga
agcggctctg
cccacgggtc
tggggacaat

tgcaagtact

actcgggcaa
acttctcggg
gcaaccccct
gcgccaccaa
agcgcgtcaa
gccgcaccca
cgcacggcct

gctctggctc

ggggagectt

tcaccctggce

ccaatgttca

agggggactt

gcggctcctt

cgctcgtgga

agggcactgt

agccgtccat

ggacgagcgg

atctcggcac

gacaaatctc

ccaccagcac

gcggaggaat

ttaacgctta

ctttgtcggc

cacctacaac

gatcgagtac

gctgggcgag

ccagccgtcce

ccgctccage

gacgctgggc

tgcttctatt

ggctctgccc
gcgccgegcet
atactcgccc
tgtggtggga
ctcggcecctcg
atactatatc
gacgagcgac
tctgggcacc
tacggttacc
aatgaactac
gctcagcaag
gagcaccgct
tggctggacc

ctacagtcag

240

300

360

420

480

540

600

660

672

60

120

180

240

300

360

420

480

540

600

660

720

780

840

849



