SEQUENCE LISTING

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

<1Z0> Thermostable nylanase, production method and use therecf, and
method for producing lignocellulesic glycation product

<130> MT-F03104-00

<150> JP2011-25738%
<151»> 20311-11-2%

<150> Jp2012-093096
<151> 2012-04-24

<160> 75

<170> Patentln versicn 3.1

<210> 1
<211> 190
<212> PRT

<213> Trichoderma viride
<400> 1
Gln Thr Ile $ly 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 25 390

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

Lys Gly Trp &ln 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 Ils Glu Tyr Tyr Ile Val Glu Asn Phe Gly Thr Tyr
85 S0 95

Asn Pro Ser Thr Giy Ala Thr Lys Leu Gly Glu Val Thr Ser Asp Gly
160 105 110

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

73]
o]
4
—
.
o]



Glu Gly
130

Thr

Ser

Thr

Arg Ser Ser Gly Ser

145

Ser His Gly Leu

O]
i
o

Gly

<Z10>
<211
<212>
<213>

<400>
Ala Glu

1

Val Gln

Asn Thr

Lla Asn

50

Ile Leu

65

Ila Met

Thr Val

Val Asn

Ser Ile
130

Tyr

2
243
PRT

Acremonium cellulolyiicus

2

Ala

Gln

35

Pro

Ala

Glu

Thr

Phe
180

Ile

Sar

20

Gly

Ile

Val

Ser

100

Pro

Gin

Thr
165

Ser

Asn

Pro

Asp

Thr

Tyr

Asp

Ser

Ser

Phe

Val

150

Leun

Ser

Tyr

Asn

Phe

Ty

Gly

70

Asp

Gly

Pro

133

Asn

Gly

153
hie]
(2

Asn

Ile

Val

Ser

35

Trp

Gly

Gly

Leu

Arg
135

r Gln

Thr

Thr

Ser

Ala

Val

46

Gly

Thr

Tyr

Gly
120

Thr

Tyr

Ala

Met

Ala
185

Asn

Als

25

Gly

Sex

Thr

Gln

Tyr

105

Thr

Trp

Asn

Bsp

170

Ser

Tyr
10

Gly

Leu

Phe &

Asn

Thr

20

Asp

Ser

Gly

Ser

is

155

Tyr

Ile

Iie

Ser

Gly

Pro

Val

Ile

Thr

Thr

Val
140

Phe

Thr

Ala

Fhe

Tro

Leu

Gly

Phe

Val
140

Arg

Asn

Val

Ser

Ser

W
o
H

Val

Thr

Glu

Asn

125

Thr

Arg

Ala

Val

Ser
130

Tie
30

Pro

His

His

110

Gin

Val

Thr

Ala
175

Ala

15

Asn

Gly

Val

Lys

95

Gln

Tyr

Gin

His

Ala

160

Val

Asn

Tyr

Asp

Tyr
80

Gly

Asn



His Asn

145

Phe

Tyr Gin Val

Ser Leu

Thr Gly Pro

195

Ala Ala

210

Gin

Thr
2258

Val

Gln Cys Gln

<210> 3

<211> 573
212> DNA
<213>

<400> 3
cagacgatty

ggccacggey
aactcgggea
aacttctegg
cgcaaccccco
ggcgeocacca
cagcgegtea
CYgeCgracce
togeacggoe

agotctgget

<210> 4

Ala Trp

Ala

Gln Ala

150

Ala
165

Leu

Ser
180

Thr Ser

Pro

gtccecaggeac
gcgtgacgta
actttgtegy
gcacctacaa
tgatcgagta
agetgggoega
accagccgtc
accgetocaqg
tgacgctagy

ctgcttetat

Val

Thr

Gin

Ser
Thr

Gly

Thr
200

Ser

Cys
215

Gly

Cys

Trichoderma viride

gggcttcaac
caccaatggce
cggcaaggga
cococcaacggce
ctacatcgte
ggtgacgteg
catcgagggo
cggoteogto
caccatggat

taccogteoage

Asn
155

Gly Leu

Ser
170

5]
ot
vl

Gly Thr

185

Ala Pro Ser

Fhe
235

Tyx

aacggctact
cooggeyggee
tggcageoey
aacagcetacco
gagaacttty
gacggcageg
acctecaccet
aacacggcga
taccagattyg

taa

Leu Gly Thr

Ser Gly Ser

Thr Thr Thr

1580

Ser Gly

205

Trp Thr

220

Gly

Asn

Ala Tvr

tctactegta
agttoteogt
geaccaagaa
tcteecgtgta
gcacctacaa
tctacgacat
tttaccagta
accacttcaa

ttgcecgtgga

Met Asn

160

Gln

Thr

Thr Gly

Pro Thr

Ser
240

ctggaacygac
caactggtcc
caaggteatc
cggotggteg
ceegtocace
ctaccgcacy
ctggtcecgte
cgcgtggygcoce

gggetacttt

60

120

180

240

300

360

420

480

540

573



<211> 732
<212> DNA
<213>
<400> 4
gctgaggcega

ceccaacatog
ggacttggtt
tcgggtattyg
atcatggagqg
gacggeggea
acctccacct
accogtgcaga
taccaggtce
aagggcactyg
gctocttega
acoggocooga
cagtgccaat
<210> 5
<211l> 25
<212> DNA

<Z213>

<220>
<223>

<400> 5

tcaactacaa
ctgocgggtto
ggcaaccagyg
Gtatccttge
ticacgacygyg
cctatgatat
tcaaccagta
accacttcaa
tggoagtcga
gcggtggeac
gcggaggtac
ctacctgegt

ag

Acremonium cellulolyticus

ccaaaactac
titcteocate
tgatgctaac
cgtgtacgge
ataccagact
ctgggagcac
catctegatc
tgcctgggeg
gagcetggage
cacgaccaca
cggtgetget

gtocecttat

Artificial Sequence

gtacaccctc ggecceggey gocag

<210> ©
<21i> 25
<212> DNA
<Z213>
<220>
223>
<400> &

Artificial Sequence
g9

Oligonucleotide to act as

cggggoecgay ggtgtacgtc acgcec

<210> 7
<211> 25

attgetagtyg
aactacaata
ccecatecacct
tggaccaccsa
gtoggeacac
cagcagghtca
cgecaaagoa
caggcggget
ggcagogget
acacccacygyg
caatggggac

acttgcaagt

gtgccaatgt
cgcaggggga
ACAGCYYTLC
accegetogt
acaagggcac
atcagceogte
cocggacgagy
tgaatctoygy
ctggacaaat
gtoccaccay
aatgcggagg

actittaacge

Oligonucleotide to act as a PCR primer

a PCR primer

tcaatactog
ctttgtogty
ctteteggeo
ggaatactat
Lgtgacgagc
cattcetggge
cggtacgatt
cacaatgaac
crtegeteage
cacgagcaca
aattggotgg

ttactacagt

60

120

180

240

300

360

480

5440

600

660

720

732

25

25



<Z212> DHNA
<213> Artificial Sequence

<Z220>
<223> Oligonuclectide to act as a PCR primer

<400> 7
caagaacagy gtcatcaact totcg

<21G> 8
<211> 23
<Z212> DNA

<213>» Artificial Sequence

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

<400> 8
gatgaccetyg ttettoggtge cgg

<210> 9
<211l> 25
<212> DHNA

<213> Artificial Segquence

<220>
<223» Oligonucleotide to act as & PCR primer

<400> 9
cgtgacgtic accchtaoggeo cocgga

<2310>» 190
<211> 25
<Z212» DNA

<213>» BArtificial Sequence

<Z20>
<223» {Cligonuclectide Lo act as a PCR primer

<400> 10
cgagggtgaa cgtcacgeog cogty

<210> 11
<211> 2%
<212> DNA

<213>» Artificial Sequence

<z220>
<223> Oligenucleotide to act as a PCR primer

<400> 11
ctcogggecage tttghogycey goaag

25

23

25

25



<210> 12

<21i> 26

<212» DNA

<213» Artificial Seguence

<220>
<223» Oligonucleotide to act ags a PCR primer

<400> 12
cgacaaagct gcoccocgagttyg gaccag

<230> 13
<211>» 25
<Z212> DNA

<213>» Artificial Seguence

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

<400> 13
catcaactac gatacgcagyg gggac

<Z10> 14
<21l»> 24
<21Z>» DNA

<213> Artificial Seguence

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

<400> 14
cecectgegtat cgtagttgat ggag

<2i0> 15
<z2ll> 25
<212> DNA

<213» Artificial Seqguence

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

<400> 15
gatacgeaga gggacltityt ggtgg

<210> 16
<21l1> 26
<212> DNA

<213>» Artificial Seqguence

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

<400> 16
cazagtccoct ctgcegtatcg tagttyg

26

24

26



<210%
<21l
<212>
<213>

<220>
223>

<400

17

26

DNA

Artificial Sequence

Cligonucleoctide tTo act as & PCR primer

17

gataccagtc tgtoggecaca cacaag

<Z10>
<211>
<212
<213>

<220>
<223

<400

18

24

DN&

Artificial Sedquence

Cligonuclieotide to act as a PCR primer

18

gecgacagacs tggtatcegt cghg

<210>
<211>
<212>
213>

<220>
<223>

<400>

19

24

DNA

Artificial Sequence

Cligonucleotide to act as a PCR primer

13

gataecgeoga agooocoogga cgag

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

<220
<223

<400>

20

26

DNA

Artificial Seguence

Cligenucleotide to act as a PCR primer

20

guggggcttcyg goggatouag atgtac

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

<220>
223>

21

27

DA

Arrificial Seguence

Cligonucleotide to act as a PCR primer

26

24

28



<400> 21
caggcgggcea tgaatctogg cacaatg

<210> 22
<211l> 25
<212> DNa

<213>» Artificial Seguence

<220
<Z23» Oligonucleotide to act as a PCR priner

<400> 22
cegagatica tgecocegecty cgooe

<210> 23
<211> 26
<212> DNA

<213» Artificial Secuence

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

<400> 23
gcageggcac tggacaaatc Logete

<210> 24
<211> 28
<212Z2> DNA

<213> Artificial Sequence

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

<400C> 24
gatttgteoca gtgcoccecgctge cgctec

<210> 25

<z211> 24

<212> DHA

<Z13» Artificial Segquence

<220>
<223» Oligonuclectide to act as a PCR primer

<490> 25
cacgggtcac accagcacdga goac

<210> 26

<Z1li> 24

<Z12>» DNA

<213> Artificial Sequence

<220>

27

25

26

26

24



<Z223>»

<400>

Oligonucleoctide to act as a PCR primer

26

gtyctggtgt gacccgtggg tgtg

<210>
<2l1>
<Z1Z>
<213>

<220>
<Z223>

<400>

27

25

DNA

Artificial Seguence

Oligonuclectide to act as a PCR primer

27

gtcacaccaa cacgagcacc gotec

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

<220>
<223>

<400>

28

25

DA

Artificial Sequence

Oligonucleotide to act az a PCR primer

28

gtgctegtet tggtgtgace ogtgg

<21C>
<211>
<Z212>
<Z213>

<220
<223>

<400>

29

26

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

29

caatgcggag aaattggctg gaccgy

<Z210>
<Z211>
<2iZ>
<213

<Z220>
223>

<400>

30

26

B

hrtificial Seguence

Oligeonuclectide to act as a PCR primer

30

ccagecaatt tcetccgcatt gteecce

<210
<211>
<212>
<213>

3%

24

DNA

Artificial Sequence

24

25

26



<220>
<223» Cligonucleotide to act as a PCR primer

<400> 31
ctttcteegt caactacaat acgce

210> 32
<211> 23
<212> DNA

<213> Artificial Sequence

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

<400> 32
gtagttgacy gagaaagaac <cg

<210> 33

<211> 28

<212> DNA

<213> Artificial Sequence

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

<400> 33
gtcaactacy atacgecaggyg ggactttg

<210> 34
<211>» 28
<212Z2> DNA

«213> Artificial Seguence

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

<400> 34
cectgegtat cgtagttgac ggagaaag

<210> 35
<211>» 25
<212> DNA

<213> Artificial Seguence

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

<400> 35
ctcecttecacyg gectcecggate gggtg

<210> 386
<211> 26

23

28

28



<212> DNA
<213» Artificial Sequence

<220>
<Z223> Oligonuclectide to act as a PCR primer

<400> 36
ccgaggecgt gaaguageeg ctotag

«<210> 37
<211> 25
<Z212> DHNA

<213> Artificial Sequence

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

<400> 37
cgcttaccac agteagtgeo aatag

<210> 38
<21l> 27
<212> DNA

<213> BArtificial Sequence

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

<400> 38
cactgactgt ggtaageght aaagtac

<210> 39
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223 ligonucleotide to act as a PCR primer
<400> 39

cagtcagage caatagggat cctc

<210> 40
<211> 25
<212> DNA

<213>» Artificial Segquence

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

<400> 40
cctattgget ctgactgtag taago



<210>
<211
<z212>
<213>

<220
<223>

<400>

41

25

DNA

Artificial Sequence

Oligenucleotide to act as a PCR primer

41

cgtgacgtte accaatggcece coggce

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

220>
<223>

<400>

42

25

DNA

Artificial Seguence

Oligonuclectide to act as a PCR primer

42

cattggtgaa cgtcacgoog cogtyg

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

<220>
<223>

<400>

43

27

WA

Artificial Seguence

Oligonucleotide to act as & PCR primer

43

caacaacgge ttettcetact cgtactg

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

<220>
<223>

<400>

44

27

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

44

cgagtagaay aagcegttgt tgaagece

<210G>
<21i>
<212>
<213>

<220>
<Z23>

<400>

45

25

DNA

Artificial Segquence

Oligonuclecotide to act as a PCR primer

45

caactttgte tgeggcaagy gatgg

25

27

25



<210> 4%

<211» 25

<Z1l2> DNA

<213» Artificial Seguence

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

<400> 46

ccatccectty ccocgeagacaa agttg 25
<210> 47

<211> 22

<212Z2> DNA

<213> Artificial Seguence

<220>
<223»> COligonucleotide to act as a PCR primer

<400> 47

ctcocgtecage acggcecgaace ac 22
<210> 48

<Z1l> 22

<212> DNA

<Z13> Artificial Sequence

<220>
<223» Cligonucleotide to act as a PCR primer

<400> 48

gtggttegee gtgctgacgy ag 22
<Z210> 48

211> 25

<212> DNA

<213>» Artificial Sequence

<220
<2Z3> Oligenuclieotide to act as a PCR primer

<400> 49

gcaactttat cggeoggcaag ggatg 25
<210> 50

<211> 25

<2d1Z2> DNA

<213> Artificial Sequence

<220
<Z223» OQligonuclectide to act as a PCR primer



<400

50

cttgceccgeeyg ataaagttygce cogag

<210
<Z1il>
<zl2>»
<213>

<220>
<223>

<400>

51

24

DMNA

Artificial Sedquence

Cligonucleotide to act as a PCR primer

51

cactgtgacyg tygcgacggeyg geac

<210>
<Z211l>
<21Z>
<Z213>

<220>
<223>

<400>

52

23

DNA

Artificial Seguence

Cligonucleotide to act as a PCR primer

52

cocgecgtoge acgtocacagt goo

<210>
<211>
<212>
<213>»

<220>
<Z23>

<400>

53

25

DNA

Artificial Seguence

Oligonuclectide to act as a PCR primer

53

cecgtgragtg ccacttoaat goco

<210>
<21l>
<212>
<213>

<220>
<223

<400>

54

25

DNa

Artificlial Sequence

Oligonucleotide to act as a PCR primer

54

cattgaagtyg geactgeacg gtaac

<210>
<211>
<212>
<Z213>

<220>

5%

29

DNA

Artificial Seguencs

25

24

23

23

25



<223>

<400>

Cligonucleotide to act as a PCR primer

55

gactageoceg ggtegagttt atcattate

<210>
<211>
<21Z>
<213>

<220>
<223>

<400>

56
32
DHA
Artificial Seqguence

Oligonuclectide to act as a PCR primer

56

gacgagagat ctccattttyg tttatttatg tg

<210>
<2il>
<21Z2>
<213>

<220>
<223

<4G0>

57

32

DNA

Rrtificial Sequence

Oligonucleotide to act as a PCR primexr

59

gactagagat ctatgcaact gttcaatttg cc

<210>
<211
212>
<213>

220>
<223>

<400

58

28

DNA

Artificial Sequence

Oligonucleotide to act as a PCR primer

58

cagcatgage tcagragaaa ccagcaaag

<210>
<211i>
<21l2>
<213>

<220>
<Z223>

<400>

59

30

DNA

Artificial Seguence

Cligenucleotide to act as a PCR primer

38

atggtttcet tcacctceeect coctegeogge

<210>
<211>
<212>
<Z233>

&0

30

DNA

Artificial Seguence

29

32

3z

29

30



<Z20>
<223>

<400>

Oligonuclectide to act as a PCR primer

60

ttagetgacy gtaatagaag cagagccaga

<210>
<211>
<Z212>»
<213>

<220>
<223>

<4G0>

61

30

DNA

Artificial Seguence

Oligonucleotide to act as a PCR primer

61

atgggecatet catctattet teotctcotget

<210>
<211>
<212
<213>

<220
<223>

<400

62

30

DNA

Artificial Sequence

Cligonucleotide to act as a PCR primer

62

ctattggecac tgactgtagt aagegitasa

<210>
<Z1l>
<212>
<Z213>

<220>
<2723

<400

63

28

DNA

Artificial Sequence

Oligonucleétide to act as a PCR primer

63

gattaggage tccagacgat tggtccecg

<210>
<Z211l>
<Z212>
<213>

<220>
223>

<400>

64

29

DNA

Artificial Sequence

Cligonucleotide to act as a PUR primer

64

gactagggat ccttagetga cggtaatag

<210>
<zli>

65
30

30

30

3C

28

29



<212> DNA
<213» Artificial Seguence

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

<400> 65
gattatgage tegetgagge gatcaactac

<210» &6
<211> 31
<212> DHNA

<213> rtificial Segquence

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

<400> 66
gattagggat ccctattgge actgactgta g

<210» &7
<211i> 40
<21Z» DNA

<213> Artificial Sequence

<220>
<2Z3» Oligonucleotide to act as a PCR primer

<400> &7
cagacgattg gtcecggeac gggcettcaac aacggetact

<210> B/B
<Z11> 35
<212> DNA

<213> Artificial Sequence

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

<400> 68
cecectogagt tagctgacgg taatagaage agagce

<210> 69
<211> 35
<212> DNA

<213>» Artificial Sequence

<220>
<223>» COligonucieoctide to act as a PCR primer

<400> €9
gggaggcctg cgeatcatgyg ttitccttcac ctoceoce

30

40

35



<210> 70

<211»> 4C

«<Z21Z>» DNA

<213» Artificial Sequence

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

<4030> 0
gtgcegggac caatcgteto gegettttca acgteocacgyg

<Z10> 71
<211>» 35
<Z212> DNA

<213> Artificial Seguence

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

<400> 71
gyggaggcoetg cgcatcatgg tttecettcac ctooc

<210> 72
211> 35
<212> DNA

<213> Artificial Seguence

<220
<Z223» OCligeonucleotide to agt as a PCR primer

<400> 72
cecectegagt tagetgacgg taatagaage agage

<210> 73
<211> 117
<212> DNA

<213>» A. cellulolyticus

<400> 73
atgggecatct catctattcet tetetotgct ctgatcgegg ggggagectt ggotcotgeco

gctgcagasac ctgtgtoegtit cgatatccgy gatgaaaaca tcacccliygge gogooge

<210> 74
<21i> 672
<21Z2> DHA

<z213> T. viride

<400> 74
atggtttcot tcacctecocct ccotegecgge gtegecgoca totcoceoggagt cttggcoget

ccogetgety aggtcgagtc cgtggacgtt gasszagogec agacgatige Loccggoacy

ggcttcaaca acggctactt ctactegtac tggaacgacy gccacggcgy cgtgacgtac

40

35

35

60

117

60

120

180
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