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<160> 17
<170> BiSSAP 1.3

<210> 1

<211> 327

<212> PRT

<213> Dickeya chrysanthemi

<220>
<223> L-Asparaginase

<400> 1

Ala Asp Lys Leu Pro Asn Ile Val Ile Leu Ala Thr Gly Gly Thr Ile

1 5 10 15

Ala Gly Ser Ala Ala Thr Gly Thr Gln Thr Thr Gly Tyr Lys Ala Gly

20 25 30
Ala Leu Gly Val Asp Thr Leu Ile Asn Ala Val Pro Glu Val Lys Lys
35 40 45
Leu Ala Asn Val Lys Gly Glu Gln Phe Ser Asn Met Ala Ser Glu Asn
50 55 60

Met Thr Gly Asp Val Val Leu Lys Leu Ser Gln Arg Val Asn Glu Leu

65 70 75 80

Leu Ala Arg Asp Asp Val Asp Gly Val Val Ile Thr His Gly Thr Asp
85 90 95

Thr Val Glu Glu Ser Ala Tyr Phe Leu His Leu Thr Val Lys Ser Asp

100 105 110
Lys Pro Val Val Phe Val Ala Ala Met Arg Pro Ala Thr Ala Ile Ser
115 120 125
Ala Asp Gly Pro Met Asn Leu Leu Glu Ala Val Arg Val Ala Gly Asp
130 135 140

Lys Gln Ser Arg Gly Arg Gly Val Met Val Val Leu Asn Asp Arg Ile

145 150 155 160

Gly Ser Ala Arg Tyr Ile Thr Lys Thr Asn Ala Ser Thr Leu Asp Thr
165 170 175

Phe Lys Ala Asn Glu Glu Gly Tyr Leu Gly Val Ile Ile Gly Asn Arg



Ile Tyr Tyr

195

Phe Asp Val

210
Tyr

Gly Gln

225
Gly

Val Lys

Val Arg Gly

Val Ile Arg

275

Glu Leu Pro
290

Ile Leu

305

Gln

Leu

Glu Tyr

<210> 2
<211> 981
<212> DNA

180
Gln Asn

Arg Gly

Asp Asp

Arg
Leu

Pro

Ile Asp
200
Thr Ser
215

Glu Tyr

230

Ile
245
Ala

Gly

Ile
260
Ser Thr

Gly Leu

Met Leu

Val
Gly
Arg
Val

Ala

Tyr Ala

Met Arg

Thr Gly
280
Ser Asp
295

Leu Thr

310

His
325

Phe

Thr

Tyr

<213> Dickeya chrysanthemi

<220>
<223> L-Asp

<400> 2
gcagataaac

gcaaccggca
aatgcagttc
gccagcgaaa
ctggcacgtg
agcgcctatt
atgcgtccgg
gttgccggtg
ggtagcgcac
gaagaaggtt
aaactgcata
gatattctgt

ggtgttaaag

araginase

tgccgaatat
cccaaaccac
cggaagttaa
atatgaccgg
atgatgttga
ttctgcatct
caaccgcaat
ataaacagag
gctatattac
atctgggcegt
ccacccgtag
atggctatca

gtattgtgta

tgttattctg
aggttataaa
aaaactggcc
tgatgttgtt
tggtgtggtt
gaccgtgaaa
tagcgcagat
ccgtggtcgt
caaaaccaat
tattattggc
cgtttttgat
ggatgatccg

tgcaggtatg

185

Lys Leu His

Leu Pro Lys

Leu Tyr Asp
235
Met Gly
250

Ala

Gly

Lys Met

265

Asn Gly Ile

Ser Leu Asn

Thr Ser

315

Arg

gcaaccggtg
gccggtgcac
aatgtgaaag
ctgaaactga
attacccatg
agcgataaac
ggtccgatga
ggtgttatgg
gcaagcaccc
aatcgcattt
gttcgtggtc
gaatatctgt

ggtgcaggta

190

Thr Thr Arg
205

Val Asp

220

Ala

Ile

Ala Ile

Ala Gly Ser

Glu Lys Gly

270

Val Pro Pro

285

Pro Ala His

300

Asp Pro Lys

gcaccattgc
tgggtgttga
gtgaacagtt
gccagecgtgt
gcaccgatac
cggttgtttt
atctgctgga
ttgttctgaa
tggatacctt
attatcagaa
tgaccagcct
atgatgcagc

gcgttagcegt

Ser Val

Leu Tyr
His
240
Ser

Gln
Val

255

Val Vval

Asp Glu
Ala Arg

Val Ile

320

aggtagcgca
taccctgatt
tagcaatatg
taatgaactg
cgttgaagaa
tgttgcagca
agcagttcgt
tgatcgtatt
taaagccaat
tcgcattgat
gccgaaagtt
cattcagcat

tcgtggtatt

60

120

180

240

300

360

420

480

540

600

660

720

780



gcaggtatgc gtaaagcaat ggaaaaaggc gttgttgtta ttcgtagcac ccgtaccggt
aatggtattg ttccgccgga tgaagaactg ccgggtctgg ttagcgatag cctgaatccg

gcacatgcac gtattctgct gatgctggca ctgacccgta ccagcgatcc gaaagtgatt

caggaatatt ttcataccta t

<210> 3
<211> 366
<212> PRT
<213> Dickeya chrysanthemi

<220>

<223> L-Asparaginase with signal peptide

<400> 3
Met Phe Lys Phe

1
Met

Ile
Leu
Thr
65

Ala
Ser
Ser
Val
His
145
Arg
Ala
Val
Asn
Gly
225
Leu

Pro

Tyr

Ser
Val
Ala
50

Thr
Val
Asn
Gln
Ile
130
Leu
Pro
Val
Val
Ala
210
Val
His
Lys

Asp

Ile
Gly
35

Thr
Gly
Pro
Met
Arg
115
Thr
Thr
Ala
Arg
Leu
195
Ser
Ile
Thr
Val

Ala

Ser
20

Arg
Gly
Tyr
Glu
Ala
100
Val
His
Val
Thr
Val
180
Asn
Thr
Ile
Thr
Asp

260
Ala

Lys
5
Leu
Ser
Gly
Lys
Val
85
Ser
Asn
Gly
Lys
Ala
165
Ala
Asp
Leu
Gly
Arg
245
Ile

Ile

Lys
Phe
Ser
Thr
Ala
70

Lys
Glu
Glu
Thr
Ser
150
Ile
Gly
Arg
Asp
Asn
230
Ser

Leu

Gln

Asn Phe Leu

Ser
Ala
Ile
55

Gly
Lys
Asn
Leu
Asp
135
Asp
Ser
Asp
Ile
Thr
215
Arg
Val
Tyr

His

Ala
Ala
40

Ala
Ala
Leu
Met
Leu
120
Thr
Lys
Ala
Lys
Gly
200
Phe
Ile
Phe
Gly

Gly

Thr
25

Asp
Gly
Leu
Ala
Thr
105
Ala
Val
Pro
Asp
Gln
185
Ser
Lys
Tyr
Asp
Tyr

265
Val

Val
10

Ala
Lys
Ser
Gly
Asn
90

Gly
Arg
Glu
Val
Gly
170
Ser
Ala
Ala
Tyr
Val
250
Gln

Lys

Gly
Ser
Leu
Ala
Val
75

Val
Asp
Asp
Glu
Val
155
Pro
Arg
Arg
Asn
Gln
235
Arg

Asp

Gly

Leu
Ala
Pro
Ala
60

Asp
Lys
Val
Asp
Ser
140
Phe
Met
Gly
Tyr
Glu
220
Asn
Gly

Asp

Ile

Ser
Ala
Asn
45

Thr
Thr
Gly
Val
Val
125
Ala
Val
Asn
Arg
Ile
205
Glu
Arg
Leu

Pro

Val

Ala
Arg
30

Ile
Gly
Leu
Glu
Leu
110
Asp
Tyr
Ala
Leu
Gly
190
Thr
Gly
Ile
Thr
Glu

270
Tyr

Ala
15

Arg
Val
Thr
Ile
Gln
95

Lys
Gly
Phe
Ala
Leu
175
Val
Lys
Tyr
Asp
Ser
255
Tyr

Ala

Leu
Ala
Ile
Gln
Asn
80

Phe
Leu
Val
Leu
Met
160
Glu
Met
Thr
Leu
Lys
240
Leu

Leu

Gly

840

900

960

981



275

Met Gly Ala
290

Ala Met

305

Gly

Glu

Ile Vval

Leu Asn Pro

Thr Ser Asp

355

<210> 4
<211> 1147
<212> DNA

Gly Ser

Lys Gly

Val

Val

280
Ser Val
295

Val Val

310

Pro
325
His

Pro

Ala
340

Pro Lys

Asp
Ala

Val

Glu Glu

Arg Ile

Ile Gln

360

<213> Dickeya chrysanthemi

<220>
<223> L-Asp

<400> 4
tctagaaata

aacttcctgg
agcgcagcca
gttattctgg
ggttataaag
aaactggcca
gatgttgttc
ggtgttgtta
accgtgaaaa
agcgcagatg
cgtggtcgtg
aaaaccaatg
attattggca
gtttttgatg
gatgatccgg

gcaggtatgg

gaaaaaggtg

araginase

attttgttta
tgggtctgag
gaagagcgat
caaccggtgg
ccggtgcact
atgttaaagg
tgaaactgag
ttacccatgg
gcgataaacc
gtccgatgaa
gtgttatggt
caagcaccct
atcgtatcta
ttcgtggtct
aatatctgta
gtgcgggtag

ttgttgtgat

actttaagaa
cgcagcactg
tgtaggacgc
caccattgca
gggtgttgat
tgagcagttt
ccagcgtgtt
caccgatacc
ggttgttttt
tctgctggaa
tgtgctgaat
ggataccttt
ttatcagaac
gaccagcctg
tgatgcagca
cgttagcgtt

tcgtagcacc

Arg Gly Ile

Ile Ser
315
Gly

Arg

Pro
330
Leu

Leu

Leu Met

345

Glu Tyr Phe

ggagatatac
atgagcatta
tcttctgecg
ggtagcgcag
accctgatta
agcaatatgg
aatgaactgc
gttgaagaaa
gttgcagcaa
gcagttcgtg
gatcgtattg
aaagcaaatg
cgcatcgaca
ccgaaagtgg
attcagcatg
cgtggtattg

cgtaccggta

285
Ala Gly
300

Thr

Met

Arg Thr

Leu Val Ser

Ala Leu
350

Tyr

Leu

Thr
365

His

atatgttcaa
gcctgtttag
cagataaact
caaccggcac
atgcagttcc
ccagcgaaaa
tggcacgtga
gcgcatattt
tgcgtccggce
ttgccggtga
gtagcgcacg
aagaaggtta
aactgcatac
atattctgta
gtgtgaaagg
ccggtatgcg

atggtattgt

Arg Lys
Gly Asn

320
Asp Ser

335
Thr Arg

attcaaaaaa
cgcaaccgca
gccgaatatt
ccagaccacc
ggaagttaaa
tatgaccggt
tgatgttgat
tctgcatctg
aaccgccatt
taaacagagc
ttatattacc
tctgggcgtc
cacccgtagc
tggttatcag
tattgtttat
taaagcaatg

tccgecctgat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



gaagaactgc ctggtctggt tagcgatagc ctgaatccgg cacatgcacg tattctgctg

atgctggcac tgacccgtac cagcgatccg aaagttattc aagaatattt tcatacctat

taagctt

<210> 5

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> PA(20) peptide

<400> 5

Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala Ala Pro Ala Pro

1 5
Ala Ala Pro Ala
20

<210> 6

<211> 60

<212> DNA

<213> Artificial Sequence

<220>
<223> PA(20) peptide

<400> 6

gccgecgecag cggeeccecgge ccctgeecgeg ccecgetgete ccgececctge tgeccccagec

<210> 7

<211> 201

<212> PRT

<213> Artificial Sequence

<220>
<223> PA(200)-polypeptide

<400> 7
Ala Ala Pro Ala Ala Pro Ala
1 5
Ala Ala Pro Ala Ala Ala Pro
20
Ala Pro Ala Pro Ala Ala Pro
35
Ala Ala Pro Ala Ala Pro Ala
50 55
Ala Pro Ala Pro Ala Ala Pro
65 70
Ala Ala Pro Ala Ala Pro Ala

Pro
Ala
Ala
40

Pro

Ala

Pro

Ala
Ala
25

Ala
Ala
Ala

Ala

10

Ala
10

Pro
Ala
Ala

Pro

Ala

Pro

Ala

Pro

Pro

Ala

75
Pro

Ala
Pro
Ala
Ala
60

Pro

Ala

Ala
Ala
Ala
45

Ala
Ala

Ala

Pro
Ala
30

Pro
Ala
Ala

Pro

15

Ala
15

Pro
Ala
Pro

Pro

Ala

Pro

Ala

Pro

Ala

Ala

80
Pro

1080

1140

1147

60



Ala Ala Pro

Ala Ala
115

Pro

Pro
Ala Ala
130
Ala Pro
145

Ala

Ala

Ala Pro

Ala Ala Pro

Ala Ala

195

Pro

<210> 8
<211> 6063
<212> DNA

85
Ala Ala
100
Pro Ala

Ala Ala

Pro Ala

Ala

Ala

Pro

Ala

Pro Ala

Ala
120
Pro

Pro

Ala
135

Pro Ala

150

Ala Ala
165
Ala Ala
180

Pro Ala

Pro

Ala

Ala

Ala Pro

Pro Ala

Ala
200

Pro

<213> Artificial Sequence

<220>

<223> PA(200)-polypeptide

<400> 8
gccgegecag

gccgctectg
gccgegectg
geggegeecg
gccgeaccgg
gcagcgcctg
gcggetecegg
gcggetecegg

gcggcaccag

gccgcacccg
gcc
<210> 9

<211> 401
<212> PRT

cggcceeggc

cggcacctgc
cagctcctgc
cggcgcectgc
ctgcgcctgc
ccgecccage
cagctccggc
ccgcacctgc
cagcgcctgc

cggctccagc

ccctgeecgeg
gccegeegeg
accggcecggct
acccgcageg
cccageggcc
gcccgeagea
ccctgectgeg
acctgccgeg
tcctgcggceg

ccccgeecgcet

<213> Artificial Sequence

<220>

90
Ala Pro
105

Ala

Ala

Ala Pro

Ala Ala Pro

Ala Ala
155

Pro

Pro
Ala Ala
170
Ala Pro
185

Ala

Ala

cccgectgctc
ccggeagegc
ccagcagccc
cctgcggcac

cccgctgcecc

ccggeggeac
ccggetgcegc
ccggetgctc
cctgcagctc

ccagcagccc

Ala Ala
110

Pro

Pro
Ala Ala
125
Ala Ala
140

Pro

Ala

Ala Ala

Ala Ala Pro

Ala Ala

190

Pro

ccgcccctgc
cggcaccggc
cggegeeggc
cggccccagc
cggcceeggc
cagctccggc
cggctccggc
cggceecggc
cggegeeggc

ccgegecagc

95

Pro Ala

Ala Pro

Pro Ala

Ala
160
Pro

Pro
Ala

175

Pro Ala

tgccccagcec
agctccggeg
cgcacctgecg
agcccctgcec
ggctccagcc
ggcgeeggcg
ggcccctgeg
tgccccagca
agccceggcec

tgcacctgct

60

120

180

240

300

360

420

480

540

600

603



<223> PA(400)-polypeptide

<400> 9

Ala
1
Ala
Ala
Ala
Ala
65
Ala
Ala
Ala
Ala
Ala
145
Ala
Ala
Ala
Ala
Ala
225
Ala
Ala
Ala
Ala
Ala
305
Ala
Ala
Ala
Ala
Ala

385
Ala

Ala
Ala
Pro
Ala
50

Pro
Ala
Ala
Pro
Ala
130
Pro
Ala
Ala
Pro
Ala
210
Pro
Ala
Ala
Pro
Ala
290
Pro
Ala
Ala
Pro
Ala

370
Pro

Pro Ala

Pro Ala
20

Ala Pro

35

Pro Ala

Ala Pro

Pro Ala

Pro Ala
100

Ala Pro

115

Pro Ala

Ala Pro

Pro Ala

Pro Ala
180

Ala Pro

195

Pro Ala

Ala Pro

Pro Ala

Pro Ala
260

Ala Pro

275

Pro Ala

Ala Pro

Pro Ala

Pro Ala
340

Ala Pro

355

Pro Ala

Ala Pro

Ala
5
Ala
Ala
Ala
Ala
Ala
85
Ala
Ala
Ala
Ala
Ala
165
Ala
Ala
Ala
Ala
Ala
245
Ala
Ala
Ala
Ala
Ala
325
Ala
Ala
Ala

Ala

Pro
Ala
Ala
Pro
Ala
70

Pro
Ala
Ala
Pro
Ala
150
Pro
Ala
Ala
Pro
Ala
230
Pro
Ala
Ala
Pro
Ala
310
Pro
Ala
Ala

Pro

Ala
390

Ala
Pro
Pro
Ala
55

Pro
Ala
Pro
Pro
Ala
135
Pro
Ala
Pro
Pro
Ala
215
Pro
Ala
Pro
Pro
Ala
295
Pro
Ala
Pro
Pro
Ala

375
Pro

Pro
Ala
Ala
40

Pro
Ala
Pro
Ala
Ala
120
Pro
Ala
Pro
Ala
Ala
200
Pro
Ala
Pro
Ala
Ala
280
Pro
Ala
Pro
Ala
Ala
360

Pro

Ala

Ala
Ala
25

Ala
Ala
Ala
Ala
Ala
105
Ala
Ala
Ala
Ala
Ala
185
Ala
Ala
Ala
Ala
Ala
265
Ala
Ala
Ala
Ala
Ala
345
Ala
Ala

Ala

Ala
10

Pro
Ala
Ala
Pro
Ala
90

Pro
Ala
Ala
Pro
Ala
170
Pro
Ala
Ala
Pro
Ala
250
Pro
Ala
Ala
Pro
Ala
330
Pro
Ala
Ala

Pro

Pro
Ala
Pro
Pro
Ala
75

Pro
Ala
Pro
Pro
Ala
155
Pro
Ala
Pro
Pro
Ala
235
Pro
Ala
Pro
Pro
Ala
315
Pro
Ala
Pro

Pro

Ala
395

Ala
Pro
Ala
Ala
60

Pro
Ala
Pro
Ala
Ala
140
Pro
Ala
Pro
Ala
Ala
220
Pro
Ala
Pro
Ala
Ala
300
Pro
Ala
Pro
Ala
Ala

380
Pro

Ala
Ala
Ala
45

Ala
Ala
Ala
Ala
Ala
125
Ala
Ala
Ala
Ala
Ala
205
Ala
Ala
Ala
Ala
Ala
285
Ala
Ala
Ala
Ala
Ala
365
Ala

Ala

Pro
Ala
30

Pro
Ala
Ala
Pro
Ala
110
Pro
Ala
Ala
Pro
Ala
190
Pro
Ala
Ala
Pro
Ala
270
Pro
Ala
Ala
Pro
Ala
350
Pro

Ala

Ala

Ala
15

Pro
Ala
Pro
Pro
Ala
95

Pro
Ala
Pro
Pro
Ala
175
Pro
Ala
Pro
Pro
Ala
255
Pro
Ala
Pro
Pro
Ala
335
Pro
Ala

Pro

Pro

Pro
Ala
Pro
Ala
Ala
80

Pro
Ala
Pro
Ala
Ala
160
Pro
Ala
Pro
Ala
Ala
240
Pro
Ala
Pro
Ala
Ala
320
Pro
Ala
Pro

Ala

Ala
400



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

10
1203
DNA

<220>
<223>

<400> 10
gccgegecag

gccgctectg
gccgegectg
geggegeecg
gccgeaccgg
gcagcgcctg
gcggetecegg
gcggetecegg

gcggcaccag

gccgcacccg
gccgctectg

gccgcacctg

gcggcaccag
gcecgegececg
gctgcccectg
gcagctcccg
gctgcccctg
gctgcgeccg
gccgecccectg
gcagccccag

gcc

cggcceeggc

cggcacctgc
cagctcctgc
cggcgcectgc
ctgcgcctgc
ccgecccage
cagctccggc
ccgcacctgc
cagcgcctgc
cggctccagc
ctgcccctgc
ctgccccagc
ctgccccagc
cagctccagc
cggcaccagc
ccgegecagc
ctgctccagc
ctgctccagc
cggctccagc

ccgcacccgc

Artificial Sequence

PA(400)-polypeptide

ccctgeegeg
gccegeegeg
accggcecggct
acccgcageg
cccageggcc
gcccgeagea
ccctgectgeg
acctgccgeg
tcctgcggceg
ccccgeecgcet
tccecgetgcec
tccecgetgcec
tccagcggceg
gcctgetgcea
tcctgetgcec
ccctgcagcect
ccctgcagca
cccagctgeg
acctgctgca

tccagcagct

cccgectgctc
ccggeagegc
ccagcagccc
cctgcggcac

cccgctgcecc

ccggeggeac
ccggetgcegc
ccggetgctc
cctgcagctc
ccagcagccc
ccecgeegecc
ccagccgegc
cctgctgccc
ccggetgctc
ccecgeggeac
cctgctgcac
ccggecgctc
ccagcagctc
ccggecegecc

cccgeagecc

ccgcccctgc

cggcaccggc
cggegeeggc
cggccccagc
cggcceceggc
cagctccggc
cggctccggc
cggceecggc
cggegeeggc
ccgegecagc
ccgccccagc
cggcceccgc
cggcceccgc
cggcacccgc
ctgcacccgc
ctgctcctgc
cagctcctgc
ctgcacctgc
cggegececgc

cagcacccgc

tgccccagcec
agctccggeg
cgcacctgcg
agcccctgcec
ggctccagcc
ggcgeeggcg
ggcccctgeg
tgccccagca
agccceggcec
tgcacctgct
tgcccccgcet
agctccagcc
ggcaccggct
cgcgecagea
tgccccggceg
cgccecctget
cgctcctgcec
tgcccctgcec
tgcccccgcea

agcaccagcc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1203



<210> 11

<211> 528
<212> PRT
<213> Artificial Sequence

<220>
<223> Asparaginase-PA(200)-fusion protein

<400> 11

Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro

1
Ala

Ala
Ala
Ala
65

Ala
Ala
Ala
Ala
Ala
145
Ala
Ala
Ala
Val
Thr
225
Ile
Gln
Lys
Gly
Phe
305
Ala

Leu

Val

Ala
Pro
Ala
50

Pro
Ala
Ala
Pro
Ala
130
Pro
Ala
Ala
Pro
Ile
210
Gln
Asn
Phe
Leu
Val
290
Leu
Met

Glu

Met

Pro
Ala
35

Pro
Ala
Pro
Pro
Ala
115
Pro
Ala
Pro
Pro
Ala
195
Leu
Thr
Ala
Ser
Ser
275
Val
His
Arg
Ala

Val

Ala
20

Pro
Ala
Pro
Ala
Ala
100
Pro
Ala
Pro
Ala
Ala
180
Pro
Ala
Thr
Val
Asn
260
Gln
Ile
Leu
Pro
Val

340
Val

5
Ala

Ala
Ala
Ala
Ala
85

Ala
Ala
Ala
Ala
Ala
165
Ala
Ala
Thr
Gly
Pro
245
Met
Arg
Thr
Thr
Ala
325
Arg

Leu

Ala
Ala
Pro
Ala
70

Pro
Ala
Ala
Pro
Ala
150
Pro
Ala
Ala
Gly
Tyr
230
Glu
Ala
Val
His
Val
310
Thr
Val

Asn

Pro
Pro
Ala
55

Pro
Ala
Pro
Pro
Ala
135
Pro
Ala
Pro
Pro
Gly
215
Lys
Val
Ser
Asn
Gly
295
Lys
Ala
Ala

Asp

Ala
Ala
40

Pro
Ala
Pro
Ala
Ala
120
Pro
Ala
Pro
Ala
Ala
200
Thr
Ala
Lys
Glu
Glu
280
Thr
Ser
Ile
Gly

Arg

Ala
25

Ala
Ala
Ala
Ala
Ala
105
Ala
Ala
Ala
Ala
Ala
185
Ala
Ile
Gly
Lys
Asn
265
Leu
Asp
Asp
Ser
Asp

345
Ile

10
Pro

Ala
Ala
Pro
Ala
90

Pro
Ala
Ala
Pro
Ala
170
Pro
Ala
Ala
Ala
Leu
250
Met
Leu
Thr
Lys
Ala
330
Lys

Gly

Ala
Pro
Pro
Ala
75

Pro
Ala
Pro
Pro
Ala
155
Pro
Ala
Asp
Gly
Leu
235
Ala
Thr
Ala
Val
Pro
315
Asp
Gln

Ser

Ala
Pro
Ala
Ala
60

Pro
Ala
Pro
Ala
Ala
140
Pro
Ala
Pro
Lys
Ser
220
Gly
Asn
Gly
Arg
Glu

300
Val

Ser

Ala

Ala
Ala
Ala
45

Ala
Ala
Ala
Ala
Ala
125
Ala
Ala
Ala
Ala
Leu
205
Ala
Val
Val
Asp
Asp
285
Glu
Val
Pro

Arg

Arg

Pro
Ala
30

Pro
Ala
Ala
Pro
Ala
110
Pro
Ala
Ala
Pro
Ala
190
Pro
Ala
Asp
Lys
Val
270
Asp
Ser
Phe
Met
Gly

350
Tyr

Ala
15

Pro
Ala
Pro
Pro
Ala
95

Pro
Ala
Pro
Pro
Ala
175
Pro
Asn
Thr
Thr
Gly
255
Val
Val
Ala
Val
Asn
335
Arg

Ile

Pro
Ala
Pro
Ala
Ala
80

Pro
Ala
Pro
Ala
Ala
160
Pro
Ala
Ile
Gly
Leu
240
Glu
Leu
Asp
Tyr
Ala
320
Leu

Gly

Thr



355
Thr Asn
370

Leu

Lys

Tyr
385
Asp

Gly

Lys Leu

Ser Leu Pro

Tyr Leu Tyr

435

Ala Gly Met

450
Arg Lys Ala
465
Gly

Asn Gly

Asp Ser Leu

Thr Thr

515

Arg

<210> 12
<211> 1717
<212> DNA

Ala Ser

Val Ile

Thr

Ile

360
Leu Asp
375

Gly Asn

390

Thr
405
Val

His

Lys
420
Asp Ala

Gly Ala

Met Glu

Thr
Asp
Ala
Gly

Lys

Arg Ser

Ile Leu

Ile Gln
440
Ser Val
455

Gly Vval

470

Ile val
485
Asn Pro
500

Ser Asp

Pro

Ala

Pro

Pro Asp

His Ala

Val
520

Lys

<213> Artificial Sequence

<220>

Thr Phe Lys

Arg Ile Tyr

395

Val Phe Asp
410

Tyr Gly

425

His

Tyr

Gly Vval

Ser Val Arg

Val Vval Ile

475

Glu Glu Leu
490

Arg Ile Leu

505

Ile

Gln Glu

<223> Asparaginase-PA(200)-fusion protein

<400> 12
tctagaaata

aacttcctgg
agcgcagcecg
ccagccgecg
ccggeggeceg
cctgeggegsg
cctgeccgecg
ccagccgcag
ccggeggcegs
cctgeggegsg

ccagcagcgg

attttgttta
tgggtctgag
cgccageggc
ctcctgeggc
cgcctgeagc
cgececegeggc
caccggctgc
cgcctgecgc
ctccggcagc
ctccggecgc

caccagcagc

actttaagaa
cgcagcactg
cccggcccct
acctgcgccc
tcctgcaccg
gcctgcaccc
gcctgcccca
cccagegecc
tccggeccect
acctgcacct

gcctgctcect

ggagatatac
atgagcatta
gcegegececg
geegegeegs
gcggctccag
gcagcgcctg
gcggeccccg
gcagcaccgg
gctgegeegg
geegegeegs

gcggegectg

365
Ala Asn
380

Tyr

Glu

Gln Asn

Val Arg Gly

Gln Asp Asp

430

Lys Gly Ile
445

Gly Ile Ala

460

Arg

Ser Thr

Pro Gly Leu

Met Leu
510
His

Leu

Phe
525

Tyr

atatgttcaa
gcctgtttag
ctgctcccgc
cagcgecggc
cagccccggc
cggcaccggc
ctgccccggc
cggcaccagc
ctgcgeccggc
ctgctccggc

cagctccggc

Glu Gly
Ile
400
Thr

Arg

Leu
415
Pro Glu

Val Tyr

Gly Met
Thr
480
Ser

Arg
Val

495

Ala Leu

Thr Tyr

attcaaaaaa
cgcaaccgca
ccctgcectgcec
accggcagct
gcecggecgea
cccagcagcc
cccggeggcet
tceggeggceg
tccggeggcec

cccggcectgcec

gccggcagec

60

120

180

240

300

360

420

480

540

600

660



ccggeegeceg
cctgectgccg
ggtagcgcag
accctgatta
agcaatatgg
aatgaactgc
gttgaagaaa
gttgcagcaa
gcagttcgtg
gatcgtattg
aaagcaaatg
cgcatcgaca
ccgaaagtgg
attcagcatg
cgtggtattg
cgtaccggta
ctgaatccgg
aaagttattc
<210> 13

<211> 728
<212> PRT

cacccgeggc
cagataaact
caaccggcac
atgcagttcc
ccagcgaaaa
tggcacgtga
gcgcatattt
tgcgtccggce
ttgccggtga
gtagcgcacg
aagaaggtta
aactgcatac
atattctgta
gtgtgaaagg
ccggtatgeg
atggtattgt
cacatgcacg

aagaatattt

tccagccccc
gccgaatatt
ccagaccacc
ggaagttaaa
tatgaccggt
tgatgttgat
tctgcatctg
aaccgccatt
taaacagagc
ttatattacc
tctgggcgtc
cacccgtagc
tggttatcag
tattgtttat
taaagcaatg
tccgecctgat
tattctgctg

tcatacctat

<213> Artificial Sequence

<220>

gccgctccag
gttattctgg
ggttataaag
aaactggcca
gatgttgttc
ggtgttgtta
accgtgaaaa
agcgcagatg
cgtggtcgtg
aaaaccaatg
attattggca
gtttttgatg

gatgatccgg

gcaggtatgg
gaaaaaggtg
gaagaactgc
atgctggcac

taagctt

<223> Asparaginase-PA-(400)-fusion protein

<400> 13
Ala
1

Ala

Ala
35
Ala

5

20

Ala Pro Ala Ala Pro Ala Pro Ala

Ala Pro Ala Ala Ala Pro Ala Ala
25
Pro Ala Pro Ala Ala Pro Ala Ala

40

Ala Pro Ala Ala Pro Ala Pro Ala

Ala Pro
10

Pro Ala
Ala Pro

Ala Pro

cagcccccgc
caaccggtgg
ccggtgcact
atgttaaagg
tgaaactgag
ttacccatgg
gcgataaacc
gtccgatgaa
gtgttatggt
caagcaccct
atcgtatcta
ttcgtggtct
aatatctgta
gtgcgggtag
ttgttgtgat
ctggtctggt

tgacccgtac

gccagctgca
caccattgca
gggtgttgat
tgagcagttt
ccagcgtgtt
caccgatacc
ggttgttttt
tctgctggaa
tgtgctgaat
ggataccttt
ttatcagaac
gaccagcctg
tgatgcagca
cgttagcgtt
tcgtagcacc
tagcgatagc

cagcgatccg

Ala Ala
Pro Ala
Ala Ala

45
Ala Ala

Pro Ala Pro
15

Ala Pro Ala

30

Pro Ala Pro

Ala Pro Ala

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1717



Ala
65

Ala
Ala
Ala
Ala
Ala
145
Ala
Ala
Ala
Ala
Ala
225
Ala
Ala
Ala
Ala
Ala
305
Ala
Ala
Ala
Ala
Ala
385
Ala
Ile
Gly
Lys
Asn

465
Leu

50
Pro

Ala
Ala
Pro
Ala
130
Pro
Ala
Ala
Pro
Ala
210
Pro
Ala
Ala
Pro
Ala
290
Pro
Ala
Ala
Pro
Ala
370
Pro
Ala
Ala
Ala
Leu
450

Met

Leu

Ala
Pro
Pro
Ala
115
Pro
Ala
Pro
Pro
Ala
195
Pro
Ala
Pro
Pro
Ala
275
Pro
Ala
Pro
Pro
Ala
355
Pro
Ala
Asp
Gly
Leu
435
Ala
Thr

Ala

Pro
Ala
Ala
100
Pro
Ala
Pro
Ala
Ala
180
Pro
Ala
Pro
Ala
Ala
260
Pro
Ala
Pro
Ala
Ala
340
Pro
Ala
Pro
Lys
Ser
420
Gly
Asn

Gly

Arg

Ala
Ala
85

Ala
Ala
Ala
Ala
Ala
165
Ala
Ala
Ala
Ala
Ala
245
Ala
Ala
Ala
Ala
Ala
325
Ala
Ala
Ala
Ala
Leu
405
Ala
Val
Val
Asp

Asp

Ala
70

Pro
Ala
Ala
Pro
Ala
150
Pro
Ala
Ala
Pro
Ala
230
Pro
Ala
Ala
Pro
Ala
310
Pro
Ala
Ala
Pro
Ala
390
Pro
Ala
Asp
Lys

Val
470
Asp

55
Pro

Ala
Pro
Pro
Ala
135
Pro
Ala
Pro
Pro
Ala
215
Pro
Ala
Pro
Pro
Ala
295
Pro
Ala
Pro
Pro
Ala
375
Pro
Asn
Thr
Thr
Gly
455
Val

Val

Ala
Pro
Ala
Ala
120
Pro
Ala
Pro
Ala
Ala
200
Pro
Ala
Pro
Ala
Ala
280
Pro
Ala
Pro
Ala
Ala
360
Pro
Ala
Ile
Gly
Leu
440
Glu

Leu

Asp

Ala
Ala
Ala
105
Ala
Ala
Ala
Ala
Ala
185
Ala
Ala
Ala
Ala
Ala
265
Ala
Ala
Ala
Ala
Ala
345
Ala
Ala
Ala
Val
Thr
425
Ile
Gln
Lys

Gly

Pro
Ala
90

Pro
Ala
Ala
Pro
Ala
170
Pro
Ala
Ala
Pro
Ala
250
Pro
Ala
Ala
Pro
Ala
330
Pro
Ala
Ala
Pro
Ile
410
Gln
Asn
Phe

Leu

Val

Ala
75

Pro
Ala
Pro
Pro
Ala
155
Pro
Ala
Pro
Pro
Ala
235
Pro
Ala
Pro
Pro
Ala
315
Pro
Ala
Pro
Pro
Ala
395
Leu
Thr
Ala
Ser
Ser

475
Val

60
Pro

Ala
Pro
Ala
Ala
140
Pro
Ala
Pro
Ala
Ala
220
Pro
Ala
Pro
Ala
Ala
300
Pro
Ala
Pro
Ala
Ala
380
Pro
Ala
Thr
Val
Asn
460
Gln

Ile

Ala
Ala
Ala
Ala
125
Ala
Ala
Ala
Ala
Ala
205
Ala
Ala
Ala
Ala
Ala
285
Ala
Ala
Ala
Ala
Ala
365
Ala
Ala
Thr
Gly
Pro
445
Met

Arg

Thr

Ala
Pro
Ala
110
Pro
Ala
Ala
Pro
Ala
190
Pro
Ala
Ala
Pro
Ala
270
Pro
Ala
Ala
Pro
Ala
350
Pro
Ala
Ala
Gly
Tyr
430
Glu
Ala
Val

His

Pro
Ala
95

Pro
Ala
Pro
Pro
Ala
175
Pro
Ala
Pro
Pro
Ala
255
Pro
Ala
Pro
Pro
Ala
335
Pro
Ala
Pro
Pro
Gly
415
Lys
Val
Ser

Asn

Gly

Ala
80

Pro
Ala
Pro
Ala
Ala
160
Pro
Ala
Pro
Ala
Ala
240
Pro
Ala
Pro
Ala
Ala
320
Pro
Ala
Pro
Ala
Ala
400
Thr
Ala
Lys
Glu
Glu

480
Thr



Asp Thr Val
Pro
515

Asp

Asp Lys
Ala
530
Lys

Ser

Asp Gln

545

Ile Gly Ser

Thr Phe Lys

Arg Ile Tyr

595

Val Phe Asp
610

Tyr Gly

625

His

Tyr

Gly Vval

Ser Val Arg

Val val Ile
675
Glu Glu Leu
690
Arg Ile Leu
705
Ile

Gln Glu

<210> 14
<211> 2317
<212> DNA

485
Glu Glu
500
Val val

Gly Pro

Ser Arg

Ser
Phe
Met

Gly

Ala Tyr

Val Ala
520
Asn Leu
535

Arg Gly

550

Ala Arg
565
Ala Asn
580
Tyr Gln

Val Arg

Gln Asp

Tyr
Glu
Asn
Gly

Asp

Ile Thr

Glu Gly
Ile
600
Thr

Arg

Leu
615

Pro Glu

630

Lys Gly
645
Gly Ile
660
Arg Ser

Pro Gly

Leu Met

Ile

Ala

Thr

Leu

Leu

Val Tyr

Gly Met
Thr
680
Ser

Arg

Val
695

Ala Leu

710

Phe
725

Tyr

His

Thr Tyr

<213> Artificial Sequence

<220>

490

Phe Leu His

505
Ala

Met Arg

Leu Glu Ala

Val Met Vval
555
Thr Asn
570

Leu

Lys

Tyr
585
Asp

Gly

Lys Leu

Ser Leu Pro

Tyr Leu Tyr

635

Ala Gly Met

650
Arg Lys Ala
665
Gly

Asn Gly

Asp Ser Leu

Thr Thr

715

Arg

<223> Asparaginase-PA(400)-fusion protein

<400> 14

tctagaaata attttgttta actttaagaa ggagatatac

aacttcctgg
agcgcagcecg
ccagccgecg
ccggeggeceg
cctgeggegsg

cctgeccgecg

tgggtctgag
cgccageggc
ctcctgeggc
cgcctgeagc
cgcecegeggc

caccggctgc

cgcagcactg
cccggcecccct
acctgcgccc
tcctgcaccg
gcctgcaccc

gcctgcccca

atgagcatta
gcecgegececg
geegegeegs
gcggctccag
gcagcgcctg

gcggecccecg

Thr Val
510

Thr

Leu

Ala
525
Arg

Pro

Val
540
Val

Val

Leu Asn

Ala Ser Thr

Val Ile Ile
590
Thr Thr
605

Val

His

Lys
620
Asp

Asp

Ala Ala

Gly Ala Gly

Met Glu Lys

670

Ile Val Pro
685

Asn Pro Ala

700

Ser

Asp Pro

atatgttcaa
gcctgtttag
ctgctcccgc
cagcgeceggc
cagcccceggc

cggcaccggc

ctgccccggc

495
Lys Ser

Ala Ile

Ala Gly

Asp Arg
560
Leu Asp
575
Gly Asn

Arg Ser

Ile Leu

Ile Gln
640
Ser Val
655
Gly Vval

Pro Asp

His Ala

Val
720

Lys

attcaaaaaa
cgcaaccgca
ccctgcectgcec
accggcagct
gcecggecegea

cccagcagcc

cccggeggcet

60

120

180

240

300

360

420



ccagccgcag
ccggeggcegs
cctgeggegsg
ccagcagcgg
ccggeegecg
cctgectgcecg
cccgectgecg
ccagccgegg
ccggetgecg
ccagcagctg
ccggeggeag
cctgctgctg
cctgeccgcectg
cctgeccgecg
cccgcagcag
ccagccgecg
ggtagcgcag
accctgatta
agcaatatgg
aatgaactgc
gttgaagaaa
gttgcagcaa
gcagttcgtg
gatcgtattg
aaagcaaatg

cgcatcgaca

ccgaaagtgg

cgcctgecgc
ctccggcagc
ctccggecgc
caccagcagc
cacccgeggc
ctcctgectgc
cacctgctgc
caccagctgc
cgcccgeagc
cccctgeggc
ctccecgecgc
cccctgetgc
cgccecgetgc
cccctgeggc
ccccagecgc
cagataaact
caaccggcac
atgcagttcc
ccagcgaaaa
tggcacgtga
gcgcatattt
tgcgtccggce
ttgccggtga
gtagcgcacg
aagaaggtta
aactgcatac

atattctgta

cccagegecc
tccggeccect
acctgcacct
gcctgectcect
tccagccccc
ccctgctccc
cccagctccc
cccagctcca
tccagcgect
accagctcct
gccagcccct
tccagcccct
tccagcccca
tccagcacct
acccgctcca
gccgaatatt
ccagaccacc
ggaagttaaa
tatgaccggt
tgatgttgat
tctgcatctg
aaccgccatt
taaacagagc
ttatattacc
tctgggcgtc
cacccgtagc

tggttatcag

gcagcaccgg
gctgegeegg
geegegeegs
gcggegectg
gccgctccag
gctgcccccg
gctgccccag
gcggegectg
gctgcaccgg
gctgcccccg

gcagctcctg

gcagcaccgg
gctgcgccag
gctgcaccgg
gcagctcccg
gttattctgg
ggttataaag
aaactggcca
gatgttgttc
ggtgttgtta
accgtgaaaa
agcgcagatg
cgtggtcgtg
aaaaccaatg
attattggca
gtttttgatg

gatgatccgg

cggcaccagc
ctgcgeccggc
ctgctccggc
cagctccggc
cagcccccgc
ccgeeeccgc
ccgegeeggc
ctgccccggc
ctgctccggc
cggcacctgc
ctgcacctgc
ccgctccagc
cagctcctgc
ccgeeecggc
cagccccagc
caaccggtgg
ccggtgcact
atgttaaagg
tgaaactgag
ttacccatgg
gcgataaacc
gtccgatgaa
gtgttatggt
caagcaccct
atcgtatcta
ttcgtggtct

aatatctgta

tceggeggceg
tccggeggcec
cccggcectgcec
gccggeagec
gccagctgca
cccagctgcc
ccccgcagcect
ccccgeggea
acccgecgeg
acccgctgcc
tcctgecgcec
tcctgeccgcet
acctgctgcc
gcccgcetgcec
acccgcagca
caccattgca
gggtgttgat
tgagcagttt
ccagcgtgtt
caccgatacc
ggttgttttt
tctgctggaa
tgtgctgaat
ggataccttt
ttatcagaac
gaccagcctg

tgatgcagca

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040



attcagcatg gtgtgaaagg tattgtttat gcaggtatgg gtgcgggtag cgttagegtt
cgtggtattg ccggtatgcg taaagcaatg gaaaaaggtg ttgttgtgat tcgtagcacc
cgtaccggta atggtattgt tccgcctgat gaagaactgc ctggtctggt tagcgatagc
ctgaatccgg cacatgcacg tattctgctg atgctggcac tgacccgtac cagcgatccg
aaagttattc aagaatattt tcatacctat taagctt

<210> 15

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> PA(40) peptide

<400> 15
Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala Ala Pro Ala Pro
1 5 10 15
Ala Ala Pro Ala Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala
20 25 30
Ala Pro Ala Pro Ala Ala Pro Ala
35 40
<210> 16
<211> 22
<212> PRT

<213> Artificial Sequence

<220>
<223> modified PA(20) peptide

<220>

<221> VARIANT

<222> 1

<223> Xaa = Pga (pyroglutamic acid)

<220>

<221> VARIANT

<222> 22

<223> Xaa = Ahx (6-aminohexanoic acid)

<400> 16
Xaa Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala Ala Pro Ala
1 5 10 15
Pro Ala Ala Pro Ala Xaa
20
<210> 17

<211> 42

2100

2160

2220

2280

2317



<212> PRT
<213> Artificial Sequence

<220>
<223> modified PA(40)-peptide

<220>

<221> VARIANT

<222> 1

<223> Xaa = Pga (pyroglutamic acid)

<220>

<221> VARIANT

<222> 42

<223> Xaa = Ahx (6-aminohexanoic acid)

<400> 17
Xaa Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala Ala Pro Ala
1 5 10 15
Pro Ala Ala Pro Ala Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro
20 25 30
Ala Ala Pro Ala Pro Ala Ala Pro Ala Xaa
35 40



