eolf-seql
SEQUENCE LISTING

<110> XL-protein GmbH

<120> Nucleic acids encoding repetitive amino acid sequences rich in proline and
alanine residues that have low repetitive nucleotide sequences

<130> Y1730 PCT S3

<150> EP15 20 2093.9
<151> 2015-12-22

<160> 197
<170> BiSSAP 1.3

<210> 1

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid repeat sequence of PAS#1

<400> 1
Ala Ser Pro Ala Ala Pro Ala Pro Ala Ser Pro Ala Ala Pro Ala Pro
1 5 10 15
Ser Ala Pro Ala
20

<210> 2

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid repeat sequence of PA#1

<400> 2
Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala Ala Pro Ala Pro
1 5 10 15
Ala Ala Pro Ala
20

<210> 3

<211> 18

<212> DNA

<213> Artificial Sequence
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eolf-seql

<220>
<223> Sequencing primer XLP-1

<400> 3
ccgecgggge actaggag

<210> 4

<211> 33

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer NdeI-MP-SapI-HindIIIfw

<400> 4
tatgccagcc tgaagagccg gctcttcgge cta

<210> 5

<211> 35

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer NdeI-MP-SapI-HindIIIrv

<400> 5
agcttaggcc gaagagccgg ctcttcagge tggca

<210> 6

<211> 200

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid sequence of the proline/alanine-rich sequence
PAS#1(200)

<400> 6
Ala Ser Pro Ala Ala Pro Ala Pro Ala Ser Pro Ala Ala Pro Ala Pro
1 5 10 15
Ser Ala Pro Ala Ala Ser Pro Ala Ala Pro Ala Pro Ala Ser Pro Ala
20 25 30
Ala Pro Ala Pro Ser Ala Pro Ala Ala Ser Pro Ala Ala Pro Ala Pro
35 40 45
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18

33

35



eolf-seql
Ala Ser Pro Ala Ala Pro Ala Pro Ser Ala Pro Ala Ala Ser Pro Ala
50 55 60
Ala Pro Ala Pro Ala Ser Pro Ala Ala Pro Ala Pro Ser Ala Pro Ala
65 70 75 80
Ala Ser Pro Ala Ala Pro Ala Pro Ala Ser Pro Ala Ala Pro Ala Pro
85 90 95
Ser Ala Pro Ala Ala Ser Pro Ala Ala Pro Ala Pro Ala Ser Pro Ala
100 105 110
Ala Pro Ala Pro Ser Ala Pro Ala Ala Ser Pro Ala Ala Pro Ala Pro
115 120 125
Ala Ser Pro Ala Ala Pro Ala Pro Ser Ala Pro Ala Ala Ser Pro Ala
130 135 140
Ala Pro Ala Pro Ala Ser Pro Ala Ala Pro Ala Pro Ser Ala Pro Ala
145 150 155 160
Ala Ser Pro Ala Ala Pro Ala Pro Ala Ser Pro Ala Ala Pro Ala Pro
165 170 175
Ser Ala Pro Ala Ala Ser Pro Ala Ala Pro Ala Pro Ala Ser Pro Ala
180 185 190
Ala Pro Ala Pro Ser Ala Pro Ala
195 200

<210> 7

<211> 200

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid sequence of proline/alanine-rich sequence PA#1(200)

<400> 7
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 Ala Ala Pro Ala Ala Pro Ala Pro
35 40 45
Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala Ala Ala Pro Ala
50 55 60
Ala Pro Ala Pro Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala
65 70 75 80
Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala Ala Pro Ala Pro
85 90 95
Ala Ala Pro Ala Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala
100 105 110
Ala Pro Ala Pro Ala Ala Pro Ala Ala Ala Pro Ala Ala Pro Ala Pro
115 120 125
Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala Ala Ala Pro Ala
130 135 140
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eolf-seql
Ala Pro Ala Pro Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala

145 150 155 160
Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala Ala Pro Ala Pro
165 170 175
Ala Ala Pro Ala Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala
180 185 190
Ala Pro Ala Pro Ala Ala Pro Ala
195 200
<210> 8
<211> 200
<212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid sequence of proline/alanine-rich sequence PA#3(200)

<400> 8
Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro
1 5 10 15
Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro
20 25 30
Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro
35 40 45
Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro
50 55 60
Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro
65 70 75 80
Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro
85 90 95
Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro
100 105 110
Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro
115 120 125
Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro
130 135 140
Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro
145 150 155 160
Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro
165 170 175
Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro Ala Ala Ala Pro
180 185 190
Ala Ala Ala Pro Ala Ala Ala Pro
195 200

<210> 9
<211> 198
<212> PRT
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eolf-seql
<213> Artificial Sequence

<220>
<223> Amino acid sequence of the proline/alanine-rich sequence
PA#5(198)

<400> 9
Ala Ala Ala Ala Ala Pro Ala Ala Ala Ala Ala Pro Ala Ala Ala Ala
1 5 10 15
Ala Pro Ala Ala Ala Ala Ala Pro Ala Ala Ala Ala Ala Pro Ala Ala
20 25 30
Ala Ala Ala Pro Ala Ala Ala Ala Ala Pro Ala Ala Ala Ala Ala Pro
35 40 45
Ala Ala Ala Ala Ala Pro Ala Ala Ala Ala Ala Pro Ala Ala Ala Ala
50 55 60
Ala Pro Ala Ala Ala Ala Ala Pro Ala Ala Ala Ala Ala Pro Ala Ala
65 70 75 80
Ala Ala Ala Pro Ala Ala Ala Ala Ala Pro Ala Ala Ala Ala Ala Pro
85 90 95
Ala Ala Ala Ala Ala Pro Ala Ala Ala Ala Ala Pro Ala Ala Ala Ala
100 105 110
Ala Pro Ala Ala Ala Ala Ala Pro Ala Ala Ala Ala Ala Pro Ala Ala
115 120 125
Ala Ala Ala Pro Ala Ala Ala Ala Ala Pro Ala Ala Ala Ala Ala Pro
130 135 140
Ala Ala Ala Ala Ala Pro Ala Ala Ala Ala Ala Pro Ala Ala Ala Ala
145 150 155 160
Ala Pro Ala Ala Ala Ala Ala Pro Ala Ala Ala Ala Ala Pro Ala Ala
165 170 175
Ala Ala Ala Pro Ala Ala Ala Ala Ala Pro Ala Ala Ala Ala Ala Pro
180 185 190
Ala Ala Ala Ala Ala Pro
195

<210> 10
<211> 353
<212> PRT
<213> Artificial Sequence

<220>
<223> Amino acid sequence of the proline/alanine-rich sequence PA#1
after seamless fusion with IL1Ra

<400> 10

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
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Ala
Ala
Ala
65

Ala
Ala
Ala
Ala
Ala
145
Ala
Ala
Ala
Ser
Tyr
225
Val
Leu
Ser
Leu
Asp
305
Phe

Met

Glu

<210> 11

Pro
Ala
50

Pro
Ala
Ala
Pro
Ala
130
Pro
Ala
Ala
Pro
Lys
210
Leu
Asn
Phe
Gly
Ser
290
Ser

Leu

Pro

Ala
35

Pro
Ala
Pro
Pro
Ala
115
Pro
Ala
Pro
Pro
Ala
195
Met
Arg
Leu
Leu
Asp
275
Glu
Gly
Cys

Asp

<211> 600
<212> DNA
<213> Artificial Sequence

Pro
Ala
Pro
Ala
Ala
100
Pro
Ala
Pro
Ala
Ala
180
Pro
Gln
Asn
Glu
Gly
260
Glu
Asn
Pro

Thr

Glu
340

Ala
Ala
Ala
Ala
85

Ala
Ala
Ala
Ala
Ala
165
Ala
Ala
Ala
Asn
Glu
245
Ile
Thr
Arg
Thr
Ala

325
Gly

Ala
Pro
Ala
70

Pro
Ala
Ala
Pro
Ala
150
Pro
Ala
Ala
Phe
Gln
230
Lys
His
Arg
Lys
Thr
310

Met

Val

Pro
Ala
55

Pro
Ala
Pro
Pro
Ala
135
Pro
Ala
Pro
Pro
Arg
215
Leu
Ile
Gly
Leu
Gln
295
Ser

Glu

Met

Ala
40

Pro
Ala
Pro
Ala
Ala
120
Pro
Ala
Pro
Ala
Ala
200
Ile
Val
Asp
Gly
Gln
280
Asp
Phe
Ala

Val

Ala
Ala
Ala
Ala
Ala
105
Ala
Ala
Ala
Ala
Ala
185
Ala
Trp
Ala
Val
Lys
265
Leu
Lys
Glu

Asp

Thr
345

eolf-seql

Ala
Ala
Pro
Ala
90

Pro
Ala
Ala
Pro
Ala
170
Pro
Arg
Asp
Gly
Val
250
Met
Glu
Arg
Ser
Gln

330
Lys

Pro
Pro
Ala
75

Pro
Ala
Pro
Pro
Ala
155
Pro
Ala
Pro
Val
Tyr
235
Pro
Cys
Ala
Phe
Ala
315

Pro

Phe

Ala
Ala
60

Pro
Ala
Pro
Ala
Ala
140
Pro
Ala
Pro
Ser
Asn
220
Leu
Ile
Leu
Val
Ala
300
Ala
Val

Tyr
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Ala
45

Ala
Ala
Ala
Ala
Ala
125
Ala
Ala
Ala
Ala
Gly
205
Gln
Gln
Glu
Ser
Asn
285
Phe
Cys

Ser

Phe

Pro
Ala
Ala
Pro
Ala
110
Pro
Ala
Ala
Pro
Ala
190
Arg
Lys
Gly
Pro
Cys
270
Ile
Ile
Pro

Leu

Gln
350

Ala
Pro
Pro
Ala
95

Pro
Ala
Pro
Pro
Ala
175
Pro
Lys
Thr
Pro
His
255
Val
Thr
Arg
Gly
Thr

335
Glu

Pro
Ala
Ala
80

Pro
Ala
Pro
Ala
Ala
160
Pro
Ala
Ser
Phe
Asn
240
Ala
Lys
Asp
Ser
Trp
320

Asn

Asp



<220>

eolf-seql

<223> Nucleotide sequence of PAS#1a(200)

<400> 11
gcctctccag

gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
<210> 12

<211> 1800
<212> DNA

<213>

<220>
<223>

<400> 12
gcctctccag

gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag

gcctctccag

ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc

ctgcacctgc

ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc

ctgcacctgc

tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc

tccagcaagc

Artificial Sequence

tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc

tccagcaagc

cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac

cctgctgcac

Nucleotide sequence of PAS#1a(600)

cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac

cctgctgcac

cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc

cagctccgtc

cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc

cagctccgtc
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tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet

tgctcctgcet

tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet

tgctcctgcet

60

120

180

240

300

360

420

480

540

600

60

120

180

240

300

360

420



gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag

gcctctccag

<210> 13

ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc

ctgcacctgc

tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc

tccagcaagc

eolf-seql

cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac

cctgctgcac

Page

cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc

cagctccgtc

tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet

tgctcctgcet

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



<211>
<212>
<213>

2400
DNA

<220>
<223>

<400> 13
gcctctccag

gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag

gcctctccag

ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc

ctgcacctgc

Artificial Sequence

tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc

tccagcaagc

eolf-seql

Nucleotide sequence of PAS#1a(8090)

cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac

cctgctgcac

cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc

cagctccgtc
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tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet

tgctcctgcet

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
gcctctccag
<210>
<211>

<212>
<213>

14
600
DNA

<220>
<223>

ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc

ctgcacctgc

tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc
tccagcaagc

tccagcaagc

Artificial Sequence

eolf-seql

cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac

cctgctgcac

Nucleotide sequence of PA#1a(200)

cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc
cagctccgtc

cagctccgtc
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tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet

tgctcctgcet

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400



<400> 14
gccgctccag

gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
<210> 15

<211> 600
<212> DNA

<213>

<220>
<223>

<400> 15
gccgctgceac

gccgctgceac
gccgctgceac
gccgctgceac
gccgctgceac
gccgctgceac
gccgctgceac

gccgctgceac

ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc

ctgcacctgc

ctgctgcagc
ctgctgcagc
ctgctgcagc
ctgctgcagc
ctgctgcagc
ctgctgcagc
ctgctgcagc

ctgctgcagc

tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca

tccagcagca

Artificial Sequence

acctgctgca
acctgctgca
acctgctgca
acctgctgca
acctgctgca
acctgctgca
acctgctgca

acctgctgca

eolf-seql

cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac

cctgctgcac

Nucleotide sequence of PA#3a(200)

gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag

gctccagcag

cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc

cagctccggc

ctgctcctgc
ctgctcctgc
ctgctcctgc
ctgctcctgc
ctgctcctgc
ctgctcctgc
ctgctcctgc

ctgctcctgc
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tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet

tgctcctgcet

agcagctcca
agcagctcca
agcagctcca
agcagctcca
agcagctcca
agcagctcca
agcagctcca

agcagctcca

60

120

180

240

300

360

420

480

540

600

60

120

180

240

300

360

420

480



eolf-seql
gccgectgecac ctgectgecage acctgctgca gctccagcag ctgctcctge agcagctcca

gccgectgecac ctgectgecage acctgctgca gctccagecag ctgctcctge agcagctcca

<210> 16

<211> 609
<212> DNA
<213>

<220>
<223>

<400> 16
gctccagcac

gctccagcac
gctccagcac
gctccagcac
gctccagcac
gctccagcac
gctccagcac
gctccagcac
gctccagcac
gctccagcac
gctccagca
<210> 17

<211> 276
<212> DNA

<213>

<220>
<223>

<400> 17

ctgccccagc
ctgccccagc
ctgccccagc
ctgccccagc
ctgccccagc
ctgccccagc
ctgccccagc
ctgccccagc
ctgccccagc

ctgccccagc

Artificial Sequence

ccctgcacca
ccctgcacca
ccctgcacca
ccctgcacca
ccctgcacca
ccctgcacca
ccctgcacca
ccctgcacca
ccctgcacca

ccctgcacca

Artificial Sequence

gctccagcac
gctccagcac
gctccagcac
gctccagcac
gctccagcac
gctccagcac
gctccagcac
gctccagcac
gctccagcac

gctccagcac

Nucleotide sequence of a [(AP)5]n multimer

ctgccccagc
ctgccccagc
ctgccccagc
ctgccccagc
ctgccccagc
ctgccccagc
ctgccccagc
ctgccccagc
ctgccccagc

ctgccccagc

ccctgcacca
ccctgcacca
ccctgcacca
ccctgcacca
ccctgcacca
ccctgcacca
ccctgcacca
ccctgcacca
ccctgcacca

ccctgcacca

gccgctccag cacctgecccc agecccctgeca gectccagecac ctgeccccage ccctgeaget
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540

600

60

120

180

240

300

360
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600

609

Synthetic gene construct encoding the glycomodule [AAPAPAPAP]10AS

60



eolf-seql

ccagcacctg ccccagcccc tgcagctcca gcacctgeccc cagcccctge agctccagca 120

cctgccccag cccctgecage tccagcacct gccccagecc ctgcagectcc agcacctgec 180

ccagcccctg cagctccagec acctgcccca gcccctgecag ctccagcacc tgccccagcec 240

cctgcagctc cagcacctgec cccagcccct gcatcc 276

<210> 18

<211> 225

<212> DNA

<213> Macacine herpesvirus 1

<220>

<223> Nucleotide sequence of a fragment of the very large tegument
protein of Macacine herpesvirus [GeneBank: AAP41454.1, 8844 -
8808]

<400> 18

gcgccacccg cccctgetge ccctgetgec cctgetgece ctgetgecce tgetgeccect 60

gctgcccectg

cctgectgcecc

gcccctgetg cccctgetge ccctgetgec

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

<220>
<223>

<400>

19

600

DNA

Artificial Sequence

ctgcccctge tgcccctget gecccctgetg

ctgctgcccc tgectgecccct getgeccectg

cctgcgceccg

cccctgetge ccctgetgec 120
ctgcccctge tgccecctget 180

cagca 225

Nucleotide sequence of PAS#1b(200), codon-optimized for E. coli

19

gccagccctg ccgcacctge gecccgcatca

gcatctcctg ccgcacccge gecectgeccage

gcatcccctg ccgegectge ccccgectagt

gctagccctg ctgcaccage tcctgecttct

gcctcacctg cggecccecgge accagcatct

cctgcggcac
ccagctgcac
ccagcggcecc
cccgeagecc

ccagcggcac

ctgcaccttc cgccccggcet 60
ctgccccaag tgcgccagca 120
cagctccatc tgcaccagct 180
cagcgccttc tgctcccgcea 240
cagcaccttc ggcccctget 300
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gctagcccag
gcctcecgectg
gcttcaccag
gcatcgcectg
gcctcaccag
<210> 20

<211> 600
<212> DNA

<213>

<220>
<223>

<400> 20
gccagtcctg

gcttctccgg
gctagtccag
gcaagtccgg
gcatctcctg
gcttcaccag
gccagtcctg
gcttcgectg
gcatctccgg
gcatctccgg
<210> 21

<211> 600
<212> DNA

<213>

<220>
<223>

cagcacctgc
ctgctcctgc
cagcacctgc

ccgctcctgc

cggcgcecagc

ctgcaccggc
ctgcccctgc
cagctccagc
ctgcgecctgc
cagcaccagc
ccgcaccagc
cagctcctgc
cagccccagc
cagctccggc

ctgcgccagc

gccagcctca
accagcttcg
tccagcgtcc
tcctgcatcc

acccgccagc

Artificial Sequence

accggcatca
gcctgcatca
tccggecttct
cccagctagt
ccctgcaagt
gccagcaagc
gcctgctagt
accagcttct
accagcaagc

tccagcctct

Artificial Sequence

eolf-seql

ccagctgctc
ccagcggcac
ccagcggcecc
ccagctgctc

ccagcagcgc

ccggctgcac
ccagctgcgc
cctgeggctc
cctgetgctc
ccagcagcgc
cctgectgcecc
ccggcagecc
ccagccgcac
ccggcagcac

cctgcagcgc

ccgctcctag
cggctccttc
ctgctccaag
cagcaccaag

ctgctccatc

cagcacctag
ctgcaccgtc
ctgcaccaag
cggcaccgtc
cagccccatc
cagctcctag
cagctccaag
cggcaccttc
cggcaccatc

cagcaccgag

Page 14

tgccccggceg
ggcgecggct
tgctccggcet

cgcacctgcc

cgcaccggeg

Nucleotide sequence of PAS#1c(200), codon-optimized for E. coli

tgcaccggca
tgcccctgcea
tgcgecctgcea
agctccggca
agcaccagca
cgcaccggca
tgcccctgcec
tgccccagcet
tgcgectgcec

cgcaccagca

Nucleotide sequence of PAS#1d(200), codon-optimized for E. coli

360
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360
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600



<400> 21
gccagcccecg

gcatcacccg
gcatcgccag
gcttcaccgg
gcctcgecegg
gcgtctccag
gcgtcccectg
gcaagccccg

gcgtcaccgg

gcatctcctg

<210> 22
<211> 600
<212> DNA

ccgcccctgc
cggceeecge
ccgctccagc
cagcaccagc
cagctccagc
cagcaccagc
ccgeceeeggce
ctgctccagc

ccgecccagc

cggcegececgc

accggcgtct
acccgcatct
accggcatcc
gcccgcaagt
ccctgcttcc
tcccgectct
acccgcatcg
tcccgccagt
accggcgagc

acctgccagt

<213> Artificial Sequence

<220>

eolf-seql

cccgecgeac
ccagccgcecc
cccgeggcetc
ccagccgegc
ccagctgccc
ccggecagegc
cccgcectgcecc
ccagcagcac
cccgctgcac

ccagctgctc

cagccccttc
ctgctccttc
ccgctcccag
cggctccttc
cggccccttc
cagcgccctc
cagccccatc
ccgccccttc
ccgcccctag

ctgctccgtc

agcgcctgca
cgccccagcec
cgcacctgeg
tgcgectgceg
agccccageg
ggceccecgec
cgccccagct
tgcgccagcc
cgctccggcec

cgcccctgcec

<223> Nucleotide sequence of PAS#1e(200), codon-optimized for
Cricetulus griseus

<400> 22
gcctctectg

gctagtcctg
gcatcaccag
gcttcacccg
gcatctcccg
gctagtccag
gcaagccctg

gcttctcccg

ctgcccctgce
cagctccagc
cagctcccgc
cagcacccgc
cagcccctgc
ccgcccctgce
cagctcctgc

cagctccagc

cccagcttct
tcctgecttct
acccgctagc
tccagcaagt
tcctgccagce
accagcaagt
accagcatct

cccagcctcc

ccagctgctc
cctgccgcac
ccagctgcac
ccagcagccc
cctgeccgctc
cctgectgctc
ccagcagcac

cctgectgctc

ctgcaccttc
cagcacctag
cagctccaag
cagccccttc
ctgctccaag
ccgcacctag
cagcaccatc

cagccccctc
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tgctccagcc
tgcccctget
tgctccagca
agcaccagct
cgctcctget
tgcaccagca
agcccctgcec

tgctcctgca

60

120

180

240

300

360

420

480

540

600

60

120

180

240

300

360

420

480



eolf-seql

gcatctcctg ccgctcccge ccctgcaagt cccgecgetc cagcaccatc cgctccaget

gcttccccag ccgctccage tccagctage cccgecagecc ccgcaccatc tgccccagcea

<210> 23
<211> 600
<212> DNA

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PAS#1f(200), codon-optimized for E. coli

<400> 23
gcctcccctg

gcctcaccag
gcatcgcctg
gcttcccccg
gcatcccctg
gcctccccag
gccagccccg
gcatctcccg

gccageecegg

gcgtctcccg

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

24
600
DNA

<220>
<223>

ccgctccagc
cagccccggc
ctgcccctgce
cagcaccggc
cggcgcecagc
ccgegececge
cagccccggc
cagctcctgc
ccgcacccgc

ctgcgcccgc

Pastoris

<400> 24

ccccgectceg
cccagcatcc
cccagccagt
tcctgcctcc
tcctgectct
tcctgcaagc
gcctgectcet
accggcatct
ccccgegtca

ccctgectca

Artificial Sequence

ccggecgctc
ccggecgeac
ccagcggctc
cctgcagccc
ccagctgcac
ccagcagctc
cctgctgcac
ccagcagccc
ccagctgcac

cctgcagcac

ccgctccgtc
cagctccgtc
cagccccgag
ctgctccatc
cggctccctc
cggctccatc
ctgcaccgtc
ccgeccccgtc
cagcgccatc

ctgcacctag

tgcacctgct
agcacctgcc
tgctccggcec
tgcccctgeg
agctcccgct
cgecccecgec
agcccctgcea
agctcccgca
cgctcctget

cgccccggcet

Nucleotide sequence of PAS#1g(200), codon-optimized for Pichia

gcctctectg ctgcacctge accagecttct cccgetgete ctgectcecctte agectecctget
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gcatcacctg
gcttcacctg
gcttcaccag
gcttcccectg
gcatctccag
gcttctccag
gcttctccag
gcttccccag
gcttctcectg
<210> 25

<211> 600
<212> DNA

<213>

<220>
<223>

ctgcacctgc
cagcacctgc
ccgctccagc
ctgctccagc
cagctccagc
ctgctcctgc
ccgctcctgc
ctgctccagc

ctgcaccagc

tcctgecttct
acctgcttca
accagcttca
tcctgcatca
tcccgcttca
tccagcttct
tcctgectcc
tccagcttct

cccagcatcc

Artificial Sequence

Cricetulus griseus

<400> 25
gcctcaccag

gcttctccag
gcctctccag
gcatctcctg
gcctctccag
gcttcaccag
gcttcacctg
gcctcacctg
gcctcccccg

gcttcccccg

ccgceccage
ccgctcctgce
cagctccagc
ccgcacctgc
ccgeeeccge
ctgcaccagc
ccgcccctgce
ccgceccage
ctgccccagc

cagcccctgc

ccccgectcc
ccccgecttcet
tcccgectct
ccctgectct
ccctgettcet
ccctgectct
acctgcctcc
cccagcttct
tccagcctcc

ccctgecatcc

eolf-seql

ccagctgcac
ccagcagcac
ccagcagctc
ccagctgcac
cctgetgctc
cctgcagcac
cctgctgcac
ccagcagctc

ccagctgctc

ccagccgecc
cccgectgecc
cctgccgcecc
cctgeccgctc
ccggetgecc
cccgecegecc
cctgccgcac
cccgecgeac
cctgccgcecc

cctgeccgctc

cagctccatc
cagctccttc
ctgctccatc
ctgcaccttc
cagcaccatc
ctgctccatc
cagctccttc
ctgcaccatc

ctgcaccttc

ctgctccttc
ccgccccatc
cagctccaag
cagccccatc
ccgcaccttc
ccgcaccctc
ctgcacctag
ccgccccttce
ccgctccatc

cagctccctc

Page 17

tgcaccagct
cgctccagcc
tgctcctgcet
tgctccagcect
cgctcctgcea
cgctccagca
agctccagct
tgctccagcect

cgctcctgct

Nucleotide sequence of PAS#1h(200), codon-optimized for

cgecccecgec
agcccccgcec
cgeccececgec
tgcccctgcec
agcacccgcc
cgcacccgct
cgecccecgec
tgcccctgcea
cgcccctgec

agctcccgcc

120

180

240

300

360

420

480

540

600
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180

240
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360

420

480

540

600



<210> 26

<211> 600
<212> DNA
<213>

<220>
<223>

Artificial Sequence

Cricetulus griseus

<400> 26
gccagcccecg

gccagccecg
gcatccccag
gcaagtccgg
gcaagcccag
gcatctcctg
gcatcacctg
gcctccccag
gcaagccccg
gcaagccctg
<210> 27

<211> 600
<212> DNA

<213>

<220>
<223>

ccgctceccgc
ccgcccctgc
ctgcacccgc
ctgctcctgc
ctgcacctgc
ctgcaccagc
ccgcaccagc
ctgctcctgc
cggcaccagc

cagcacccgc

acctgccagc
tcccgccagce
acccgcctcc
tcctgcatca
accagctagt
accagcatct
tcctgcaagc
cccagcttcc
accagcttca

accagcctca

Artificial Sequence

Cricetulus griseus

<400> 27

eolf-seql

ccagccgctc
cctgcagctc
ccagcagcac
cctgctgcac
ccagccgctc
cctgcagctc
ccagcagctc
cccgcagctc
cccgecgctc

ccagccgcac

ccgctccctc
cagcacctag
ctgcaccatc
cagccccctc
cagcaccttc
ccgccccaag
cagcaccaag
ccgcaccttc
ctgcaccaag

cagcaccctc

Nucleotide sequence of PAS#1i(200), codon-optimized for

cgccceegec
cgccccagcea
tgctccagca
agctcctgca
cgctccagca
tgccccagca
cgctcctgcea
tgccccagcea
cgcccccgcet

cgccccagea

Nucleotide sequence of PAS#1j(200), codon-optimized for

gcctcacccg ccgcaccage cccagcatca cccgecgetec cggectccaag tgeccccagec

gcttctccag ctgcccctge tccagcatca cctgetgetc ctgeccccttec cgectcccgea

gcatctccag ctgcacctgc cccagcaagt ccagccgcac ctgctcctag tgctcctget
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gctagccctg
gcttcccctg
gccagtcccg
gcatccccag
gcttccccag
gccagccccg
gctagcccag
<210> 28

<211> 600
<212> DNA

ctgccccagc
ccgctcccgce
ctgctcctgce
ctgctccagc
cagcaccagc
cagcaccagc

cagctcctgc

acctgcatca
accagcatca
tcccgcaagt
cccagctagt
tcccgctagt
tccagcctca

tccagccagc

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PA#1b(200), codon-optimized for E. coli

<400> 28
gccgctectg

gccgcacctg
gcggcaccag
gcecgegececg
gctgcccctg
gcagctcccg
gctgecccctg
gctgecgeccg
gccgeccctg
gcagccccag

<210> 29
<211> 600

ctgcccctgce
ctgccccagc
ctgccccagc
cagctccagc
cggcaccagc
ccgegecagc
ctgctccagc
ctgctccagc
cggctccagc

ccgcacccgc

tccecgetgec
tccecgetgec
tccagcggceg
gcctgectgea
tcctgectgcec
ccctgecagcect
ccctgcagca
cccagctgceg
acctgctgca

tccagcagct

eolf-seql

cccgcagctc
cccgcagecc
cctgccgcac
ccagcagccc
cctgccgctc
cccgetgctc

ccagccgcac

ccecgeegecc
ccagccgcgc
cctgctgecc
ccggetgctc
cccgeggceac
cctgctgcac
ccggecgctc
ccagcagctc
ccggeegecc

cccgecagecc

ccgctccttce
cagctcctag
ccgcacccag
ctgctccctc
ctgccccaag
ctgcacccag

ctgccccatc

ccgecccage
cggcccececge
cggccceccge
cggcacccgc
ctgcacccgc
ctgctcctgce
cagctcctgc
ctgcacctgc
cggegeecge

cagcacccgc

Page 19

agctccagca
cgcccctgcec
tgcacctgct
tgctcctgcec
tgcacccgct
cgcaccagca

tgcacccgct

tgcccccget
agctccagcc
ggcaccggct
cgcgecagcea
tgccccggeg
cgcccctget
cgctcctgcec
tgcccctgcec
tgcccccgcea

agcaccagcc

240

300

360

420

480

540

600
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180
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360
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480
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600



<212> DNA

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PA#1c(200), codon-optimized for E. coli

<400> 29
gccgegecag

gccgctectg
gccgegectg
geggegeecg
gccgeaccgg
gcagcgcctg
gcggetecgg
gcggetecgg

gcggcaccag

gccgcacccg

<210> 30
<211> 600
<212> DNA

cggcceceggc

cggcacctgc
cagctcctgc
cggecgcectgce
ctgcgectgce
ccgecccage
cagctccggc
ccgcacctgc
cagcgcctgc

cggctccagc

ccctgecegeg
gccegeegeg
accggeggct
acccgcagcg
cccageggcec
gcccgcagea
ccctgetgeg
acctgccgcg
tcctgecggceg

ccccgecgcet

<213> Artificial Sequence

<220>
<223>

<400> 30
gccgeaccgg

gccgectccgg

gcagcaccag
gcagcacccg
gccgcaccag

gccgecccag

ctgccccagc
ccgcaccagc
ccgecgectgce
cagccccagc
ccgceccage

cagccccggc

ccctgecgcea
cccggetgcec
accggcagct
cccagcagceg
accggcagcc

tccggeccgcet

eolf-seql

cccgetgctc
ccggcagcgc
ccagcagccc
cctgcggcac

cccgetgecc

ccggeggeac
ccggetgegc
ccggetgctc
cctgcagctc

ccagcagccc

ccagcagctc
cctgctgecc
cctgcagccc
cctgeccgctc
cccgcagegc

cccgeggctc

ccgcccctgce

cggcaccggc
cggegeceggc
cggccccagc
cggeeeeggc
cagctccggc
cggctccggce
cggeeecggc
cggegeeggc

ccgegecagc

ccgcccctgce
ccgeeecgge
cggcaccggc
cagcaccagc
cggcaccagc

cagcaccagc

Page 20

tgccccagcec
agctccggceg
cgcacctgceg
agcccctgcec
ggctccagcc
ggcgeegecesg
ggcccctgeg
tgccccagca
agccccggcec

tgcacctgct

Nucleotide sequence of PA#1d(200), codon-optimized for E. coli

agcccccgcec
agcacccgct
agcacctgcc
ggcaccggcc
cgctccagcc

agctccagcg

60

120

180

240

300

360

420

480

540

600

60

120

180

240

300

360



gccgectccgg
geggegeeeg
gccgeccctg
gcagctcctg
<210> 31

<211> 600
<212> DNA

cagcgccggc
cagctcccgc
cagcgccagc

cggccccagc

cccagcagca
acctgecggct
tcctgcagca

acctgccgcc

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PA#le(200), codon-optimized for E. coli

<400> 31
gccgeaccgg

gcagcgccag
gcagctccag
gcagcaccgg
geggeaccegsg
gcagcgcctg
gcagctcctg
gccgcaccag
gctgccccag
gcagcaccag
<210> 32
<211> 600
<212> DNA

<213>

<220>
<223>

ctgcaccagc
cagcaccagc
ccgcaccagc
cagcaccagc
ctgctcctgce
cggctccagc
ctgcgectgce
ctgcgectgce
cagctcctgc

ctgcaccggc

griseus

tccggcagct
gcctgetget
accggcagcg
tccagcggca
gccagctgcet
gccagecgca
tccagcagct
ccctgetgeg
cccagctgceg

accagctgct

Artificial Sequence

eolf-seql

cctgcagccc
cccgeagecc
cctgcagctc

cctgccgcac

ctgcaccagc
ctgcacccgc
cagccccggce

cggctccagc

agcgccagcc
ggcgecagcea
cgccccagcet

cgccccagcec

ccagcagcac cggcaccagc agctccgget

ccagctgctc
cctgcagccc
cccgectgecc
ccggcagcecc
ccagcggctc
ccagctgccc
ccagccgcac
cctgectgcegc

ccagcagcac

ctgctcctgce
ctgctccggc
ctgctcctgce

cagcccctgc

cggcaccggc
cagcgcceggc
cggctccggce
cagcaccagc

cagccccagc
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tgcaccagca
agctcctgcc
agcaccggca
agccccagca
agcccctgeg
agctccggct
agcaccagca
agccccagct

cgctccggcea

420

480

540

600

60

120

180

240

300

360

420

480

540

600

Nucleotide sequence of PA#1f(200), codon-optimized for Cricetulus



<400> 32
gccgctectg

gcagctcccg
gctgcccectg
gccgcacccg
gccgcaccag
gcagcaccag
gctgctccag
gctgctcccg
gctgcaccag
gcagctcctg
<210> 33

<211> 600
<212> DNA

<213>

<220>
<223>

ctgctccagc
cagccccagc
ccgcccctgc
cagctccagc
cagcaccagc
ccgctcctgc
cagcaccagc
cagctcctgc
ctgctcccgc

ctgctcctgc

griseus

<400> 33
gccgeaccgg

gccgeccctg
gcagcacctg
gctgcacccg
gctgcgccag
gctgctccag
gccgctccag

gcagcccctg

ctgctcctgce
cagctcctgc
ctgcaccagc
ccgctcccgce
cagcccctgc
ccgctcctgce
ctgcccccgce

ctgctccagc

tcctgctgcec
acccgeccgcea
tccagccgca
tcccgectget
cccagctgct
tcctgccgcec
accagctgct
ccctgctgcea
acctgccgct

accagcagct

Artificial Sequence

tcctgeccgcet
ccccgecgea
tccecgecegcet
tcctgcagcec
tccagctgca
acctgctgca
tccagcggct

cccageccgct

eolf-seql

ccagcagccc
ccagcagctc
cccgctgcac
cctgctgcac
cccgectgctc
ccagcagctc
ccagctgccc
cccgcagcac
cccgcagctc

ccecgeegeac

cctgccgcac
cctgcagctc
ccagcagctc
cccgctgcac
cctgccgcac
cctgectgctc
cctgccgcecc

ccggcagctc

ctgccccagc
cagcccctgc
ccgcaccagc
cagcccctgc
cagcacccgc
ctgctccagc
cagctcctgc
ccgctccagc
ccgctcctgc

cagctccagc

ccgctcccgce
cagcacctgc
ctgccccagc
cggcccctgce
ccgceccage
cagcacctgc
ctgctcccgce

ccgctccagc
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tgctcctgcea
agcaccagct
tgccccagcec
cgctccagca
agcccccgea
agcccctgct
agcacccgcc
agcacctgca
agctccagcc

tgcccctgcet

tgcccctgcec
agcaccagct
tgcaccagcc
cgctcctgcea
tgcccccgcec
ggctcctgct
cgctcctgcea

agcccccgcec

60

120

180

240

300

360

420

480

540

600

Nucleotide sequence of PA#1g(200), codon-optimized for Cricetulus
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eolf-seql

gctgcccctg ctgcaccage ccccgetgec ccagetgecce ctgetecectge tgeccceccgec

gcagcccccg ccgecacccge accagcageca cccgecagetc cagcaccage tgcaccagea

<210> 34
<211> 600
<212> DNA
<213>

<220>
<223>

griseus

<400> 34
gccgcccectg

gctgcacctg
gccgctccecg
gcecgeccecg
gcagcccctg
gcagcacctg
gctgctcccg
gcagctccag
gccgctcccg
gccgctccag
<210> 35

<211> 600
<212> DNA

<213>

<220>
<223>

ctgccccagc
cagccccagc
ccgceccage
cagctcctgc
ctgccccagc
ccgctccagc
cagcccctgc
ccgctcctgc
ccgcacctgc

ccgctceccgc

griseus

<400> 35

Artificial Sequence

cccageccgcec
acctgctgcc
ccccgcectgcec
ccccgectgcec
tccagcagca
tccagccgcec
cccagccgct
ccctgccgcea
tcctgccgcea

acccgctgct

Artificial Sequence

cccgecegctc
ccagccgctc
cccgcagctc
cctgcagccc
cctgcectgcecc
cccgcectgcecc
cccgcagcac
ccagctgctc
cccgecegctc

cctgeccgcecc

ccgceccage
cagcaccagc
cagctcctgc
ctgctcctgc
ccgctceccgc
ctgctccagc
ccgctcctgc
ccgctceccgc
cagcaccagc

ctgcccccgc

tgccccagcec
tgcccctgcea
cgctccagcc
tgcacctgcc
cgcacccgca
cgctccagct
cgccccagcec
tgctcccgcec
agctccagct

agcccctgcet

gccgetccag ccgeecccage ccctgecgec cccgecgeac ctgeccccge cgecccaget

Page 23

540

600

Nucleotide sequence of PA#1h(200), codon-optimized for Cricetulus

60

120

180

240

300

360

420

480

540

600

Nucleotide sequence of PA#1i(200), codon-optimized for Cricetulus

60



gccgecccag
gctgcccccg
gctgctcccg
gccgctccag
gccgctcccg
gctgctcctg
gccgcacctg
gctgecccctg
gctgcccccg
<210> 36

<211> 600
<212> DNA

ccgcccctgce
ctgctcctgce
ccgcacctgc
ccgeeeccge
cagcccccgc
ccgctcccgce
ctgctcccgce
ccgctcctgce

ctgcacccgc

tccecgetgcet
tccecgetgcet
cccagccgca
acccgccgcea
tccecgetgec
ccececgecegcec
cccageccgct
ccctgetgcet

tccecgecegcec

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PA#3b(200), codon-optimized for E. coli

<400> 36
gccgcagcac

gctgcagcegc
gctgcagcac
gcggcectgcecc
gcagcagctc
gecggeagecc
gcagcagccc
gccgcagcac
gcggcetgcecc

gcagcagccc

cggcagcagc
ctgctgetgc
cagccgcagc
ctgcggcagc
cggcagcagc
ctgccgcagc
cagccgctgc
cagcggcagc
ctgcagcggc

ctgcggcagc

ccctgcagca
tcctgcagcet
cccagcagcc
accagcagca
accagcagcg
tccagcagca
gcctgecgea
tccagctgca
tccggctgca

gcctgectgea

eolf-seql

cctgccgcac
cccgectgecc
ccagctgcac
cctgccgcecc
ccagccgcecc
cctgccgecc
ccagctgccc
cctgccgecc

cccgectgecc

ctgcacccgc
cggceeccgc
ctgctccagc
ctgcccctgce
ctgcccccgce
cggcccctgce
ctgccccagc
ccgeeeccge

ccgcccctgce

tgcccctgcet
tgctcccgcec
cgctcccget
agcccccgcec
ggctcccgec
tgcccccgcet
tgcccccget
cgctcctgcec

tgctcctgcet

gctccagectg ccgcaccagec agctgcacca

gcgccageag
gctcctgetg
gegeeagegs
gcaccggcag
gcaccggcag
gcgccageag
gcccctgetg
gcgeetgegg

gccccagcetg

ctgctccggc
cagctcctgc
ctgcaccagc
ctgcgectgce
ctgctccagc
ctgcgectgce
cagcgccagc
cagcacctgc

cagccccagc
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agcggcaccg
ggctgcacca
tgccgcaccg
cgctgegect
ggcagctcct
agcggctcca
agcagcacct
agcggcacca

agcggcacca

120

180

240

300

360

420

480

540

600

60

120

180

240

300

360

420

480

540

600



eolf-seql

<210> 37

<211> 594

<212> DNA

<213> Artificial Sequence

<220>
<223> Nucleotide sequence of PA#5b(198), codon-optimized for E. coli

;i?ZZaZZag cagcaccggc agctgcagca gctccagegg cagcagctge ccctgcagec 60
gcagctgcac cagcagcagc cgcagcgect gcagcagetg ccgectccgge agcagcagcec 120
gcaccagctg ccgcagcagc tcctgeccgeca geccgecagecc cagccgcage ageggctcca 180
gcagcagctg cagcaccagc cgctgcagecc gcaccggcag ctgecggcage accagcagceg 240
gcagcagccc cagcagctge agcagcgecct gcagccgcag cagcgccage tgcagcageg 300
gcaccggcag cggcagegge tccggcagca getgcagecc ctgeccgecage agectgcacct 360
gcagcagccg cagcaccgge tgccgcagecg gcaccagecg cagcagectge cccageggcea 420
gcagcagcac cagcagctgc tgcagcacca gctgcageccg cagcaccagc ggctgecgca 480
gcgccagcag cggcagegge accageggea geggeageac cggcagcage ggeageccct 540
gcagccgctg cagctcctge agcagcggca gcgccagecg cagccgcage tcct 594
<210> 38

<211> 1800

<212> DNA

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PAS#1f/1c/1b(600), codon-optimized for E.
coli

<400> 38

gcctccecctg ccgectccage ccccgecteg ccggecgete ccgetececgte tgcacctget 60

gcctcaccag cagccccgge cccagcatcc ccggecgecac cagctccgtc agcacctgcec 120

gcatcgecctg ctgecccctge cccageccagt ccageggetc cagccccgag tgcteccggec 180

Page 25



gcttcccccg
gcatcccctg
gcctccccag
gccagccccg
gcatctcccg
gccageecgg
gcgtctcccg
gccagtcctg
gcttctccgg
gctagtccag
gcaagtccgg
gcatctcctg
gcttcaccag
gccagtcctg
gcttcgectg
gcatctccgg
gcatctccgg
gccagccctg
gcatctcctg
gcatcccctg
gctagccctg
gcctcacctg
gctagcccag

gcctcecgectg

cagcaccggc
cggcgecagc
ccgegececgc
cagccccggc
cagctcctgc
ccgcacccgc
ctgcgcccgc
ctgcaccggc
ctgcccctgc
cagctccagc
ctgcgecctgc
cagcaccagc
ccgcaccagc
cagctcctgc
cagccccagc
cagctccggc
ctgcgccagc
ccgcacctgc
ccgcacccgc
ccgecgectgc
ctgcaccagc
cggccecggc
cagcacctgc

ctgctcctgc

tcctgectcc
tcctgectct
tcctgcaagc
gcctgectct
accggcatct
ccccgcecgtca
ccctgcctca
accggcatca
gcctgcatca
tccggecttct
cccagctagt
ccctgcaagt
gccagcaagc
gcctgctagt
accagcttct
accagcaagc
tccagcctct
gcccgcatca
gcctgccagc
ccccgctagt
tcctgecttct
accagcatct
gccagcctca

accagcttcg

eolf-seql

cctgcagccc
ccagctgcac
ccagcagctc
cctgctgcac
ccagcagccc
ccagctgcac
cctgcagcac
ccggctgcac
ccagctgcgc
cctgeggctc
cctgetgctc
ccagcagcgc
cctgcectgcecc
ccggcagcecc
ccagccgcac
ccggcagcac
cctgcagcgc
cctgcggcac
ccagctgcac
ccagcggcecc
cccgeagecc
ccagcggcac
ccagctgctc

ccagcggcac

ctgctccatc
cggctccctc
cggctccatc
ctgcaccgtc
ccgccccgtc
cagcgccatc
ctgcacctag
cagcacctag
ctgcaccgtc
ctgcaccaag
cggcaccgtc
cagccccatc
cagctcctag
cagctccaag
cggcaccttc
cggcaccatc
cagcaccgag
ctgcaccttc
ctgccccaag
cagctccatc
cagcgccttc
cagcaccttc
ccgctcctag

cggctccttc
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tgcccctgeg
agctcccgct
cgcccecgec
agcccctgca
agctcccgca
cgctcctgct
cgccececggcet
tgcaccggca
tgcccctgea
tgcgecctgcea
agctccggca
agcaccagca
cgcaccggca
tgcccctgcec
tgccccagcet
tgcgecctgcec
cgcaccagca
cgcceccggcet
tgcgccagca
tgcaccagct
tgctcccgcea
ggcccctgcet
tgccccggceg

ggcgeccggct

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



eolf-seql
gcttcaccag cagcacctgec tccagcgtcc ccagecggeccc ctgctccaag tgcteccgget

gcatcgecctg ccgectcctge tcctgecatcc ccagectgetc cagcaccaag cgcacctgec

gcctcaccag cggegecage acccgecage ccagcagege ctgetccate cgcaccggeg

<210> 39
<211> 2400
<212> DNA

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PAS#1d/1f/1c/1b(800), codon-optimized for

E. coli

<400> 39
gccagcccecg

gcatcacccg
gcatcgccag
gcttcaccgg
gcctcgecegg
gcgtctccag
gcgtcccctg
gcaagccccg
gcgtcaccgg
gcatctcctg
gcctcccctg
gcctcaccag
gcatcgcctg
gcttcccccg
gcatcccctg

gcctccccag

ccgcccctgce
cggcececcge
ccgctccagc
cagcaccagc
cagctccagc
cagcaccagc
ccgeeecgge
ctgctccagc
ccgecccage
cggegeecgce
ccgctccagc
cagccccggc
ctgcccctgce
cagcaccggc
cggcgcecagc

ccgegececgc

accggegtct
acccgcatct
accggcatcc
gcccgcaagt
ccctgettcc
tcccgectct
acccgcatcg
tcccgeccagt
accggcgagc
acctgccagt
ccccgectceg
cccagcatcc
cccagccagt
tcctgcctcc
tcctgectct

tcctgcaagc

cccgecgeac
ccagccgcecc
cccgeggctc
ccagccgegc
ccagctgccc
ccggcagegc
cccgectgecc
ccagcagcac
cccgctgcac
ccagctgctc
ccggecgctc
ccggecgeac
ccagcggctc
cctgcagccc
ccagctgcac

ccagcagctc

cagccccttc
ctgctccttce
ccgctcccag
cggctccttce
cggccccttce
cagcgccctc
cagccccatc
ccgccccttce
ccgcccctag
ctgctccgtc
ccgctccgtc
cagctccgtc
cagccccgag
ctgctccatc
cggctccctc

cggctccatc
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agcgcctgcea
cgccccagcec
cgcacctgceg
tgcgcctgeg
agccccageg
ggccceccgec
cgccccagcet
tgcgccagcc
cgctcecggcec
cgcccctgcec
tgcacctgct
agcacctgcc
tgctccggcec
tgcccctgeg
agctcccgct

cgcccecegcec

1680

1740

1800

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



gccagccccg
gcatctcccg
gccageecegg
gcgtctcccg
gccagtcctg
gcttctccgg
gctagtccag
gcaagtccgg
gcatctcctg
gcttcaccag
gccagtcctg
gcttcgectg
gcatctccgg
gcatctccgg
gccagccctg
gcatctcctg
gcatcccctg
gctagccctg
gcctcacctg
gctagcccag
gcctcgectg
gcttcaccag
gcatcgcctg

gcctcaccag

cagccccggc
cagctcctgc
ccgcacccgc
ctgcgcccgc
ctgcaccggc
ctgcccctgce
cagctccagc
ctgcgectgce
cagcaccagc
ccgcaccagc
cagctcctgc
cagccccagc
cagctccggc
ctgcgccagc
ccgcacctgc
ccgcacccgce
ccgecgectgce
ctgcaccagc
cggceeeggc
cagcacctgc
ctgctcctgce
cagcacctgc

ccgctcctgce

cggcgecagc

gcctgectcet
accggcatct
ccccgegtca
ccctgectca
accggcatca
gcctgcatca
tccggecttct
cccagctagt
ccctgcaagt
gccagcaagc
gcctgctagt
accagcttct
accagcaagc
tccagcctct
gcccgcatca
gcctgccagc
ccccgctagt
tcctgecttct
accagcatct
gccagcctca
accagcttcg
tccagcgtcc
tcctgcatcc

acccgccagc

eolf-seql

cctgctgcac
ccagcagccc
ccagctgcac
cctgcagcac
ccggctgcac
ccagctgcgc
cctgcggctc
cctgetgctc
ccagcagcgc
cctgctgecc
ccggcagccc
ccagccgcac
ccggcagcac
cctgcagcgc
cctgcggcac
ccagctgcac
ccagcggccc
cccgecagecc
ccagcggcac
ccagctgctc
ccagcggcac
ccagcggccc
ccagctgctc

ccagcagcgc

ctgcaccgtc
ccgccccgtc
cagcgccatc
ctgcacctag
cagcacctag
ctgcaccgtc
ctgcaccaag
cggcaccgtc
cagccccatc
cagctcctag
cagctccaag
cggcaccttc
cggcaccatc
cagcaccgag
ctgcaccttc
ctgccccaag
cagctccatc
cagcgccttc
cagcaccttc
ccgctcctag
cggctccttce
ctgctccaag
cagcaccaag

ctgctccatc
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agcccctgcea
agctcccgca
cgctcctget
cgccccggcet
tgcaccggca
tgcccctgcea
tgcgcctgca
agctccggca
agcaccagca
cgcaccggca
tgcccctgcec
tgccccagcet
tgcgcctgcec
cgcaccagca
cgcccecggcet
tgcgccagca
tgcaccagct
tgctcccgcea
ggcccctgcet
tgccccggeg
ggcgeeggcet
tgctccggcet

cgcacctgcc

cgcaccggcg

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400



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

40
1800
DNA

<220>
<223>

Artificial Sequence

Cricetulus griseus

<400> 40
gcctcaccag

gcttctccag
gcctctccag
gcatctcctg
gcctctccag
gcttcaccag
gcttcacctg
gcctcacctg
gcctcccccg
gcttcccccg
gcctctectg
gctagtcctg
gcatcaccag
gcttcacccg
gcatctcccg
gctagtccag
gcaagccctg

gcttctcccg

ccgceccage
ccgctcctgc
cagctccagc
ccgcacctgc
ccgeeeccge
ctgcaccagc
ccgcccctgc
ccgceccage
ctgccccagc
cagcccctgc
ctgcccctgc
cagctccagc
cagctcccgc
cagcacccgc
cagcccctgc
ccgcccctgc
cagctcctgc

cagctccagc

ccccgcectcec
ccccgecttct
tcccgectct
ccctgectct
ccctgettct
ccctgectct
acctgcctcc
cccagcttct
tccagcctcc
ccctgcatcc
cccagcttct
tcctgecttct
acccgctagc
tccagcaagt
tcctgccagc
accagcaagt
accagcatct

cccagcctcc

eolf-seql

ccagccgcecc
cccgcectgcecc
cctgeccgcecc
cctgeccgctc
ccggcectgcecc
cccgecgecc
cctgccgcac
cccgecgeac
cctgccgcecc
cctgeccgctc
ccagctgctc
cctgccgcac
ccagctgcac
ccagcagccc
cctgeccgctc
cctgetgctc
ccagcagcac

cctgectgctc

ctgctccttc
ccgccccatc
cagctccaag
cagccccatc
ccgcaccttc
ccgcaccctc
ctgcacctag
ccgccccttc
ccgctccatc
cagctccctc
ctgcaccttc
cagcacctag
cagctccaag
cagccccttc
ctgctccaag
ccgcacctag
cagcaccatc

cagccccctc
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Nucleotide sequence of PAS#1lh/1le/1i(600), codon-optimized for

cgccceegec
agcccccgec
cgcccecegec
tgcccctgcec
agcacccgcc
cgcacccgct
cgeccceegec
tgcccctgcea
cgcccctgcec
agctcccgcc
tgctccagcc
tgcccctget
tgctccagca
agcaccagct
cgctcctgct
tgcaccagca
agcccctgcec

tgctcctgcea

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



gcatctcctg
gcttccccag
gccagccecg
gccagccecg
gcatccccag
gcaagtccgg
gcaagcccag
gcatctcctg
gcatcacctg
gcctccccag
gcaagccccg
gcaagccctg
<210>
<211>

<212>
<213>

41
2400
DNA

<220>
<223>

ccgctceccgc
ccgctccagc
ccgctceccgc
ccgcccctgc
ctgcacccgc
ctgctcctgc
ctgcacctgc
ctgcaccagc
ccgcaccagc
ctgctcctgc
cggcaccagc

cagcacccgc

ccctgcaagt
tccagctagc
acctgccagc
tcccgccagce
acccgcctcc
tcctgcatca
accagctagt
accagcatct
tcctgcaagc
cccagcttcc
accagcttca

accagcctca

Artificial Sequence

Cricetulus griseus

<400> 41
gcctcacccg

gcttctccag
gcatctccag
gctagccctg
gcttcccctg
gccagtcccg

gcatccccag

ccgcaccagc
ctgcccctgce
ctgcacctgc
ctgccccagc
ccgctcccgce
ctgctcctgce

ctgctccagc

cccagcatca
tccagcatca
cccagcaagt
acctgcatca
accagcatca
tcccgcaagt

cccagctagt

eolf-seql

cccgecegctc
cccgeagecc
ccagccgctc
cctgcagctc
ccagcagcac
cctgctgcac
ccagccgctc
cctgcagctc
ccagcagctc
cccgcagctc
cccgecgctc

ccagccgcac

cccgecgctc
cctgectgctc
ccagccgcac
cccgcagctc
cccgeagecc
cctgccgcac

ccagcagccc

cagcaccatc
ccgcaccatc
ccgctccctc
cagcacctag
ctgcaccatc
cagccccctc
cagcaccttc
ccgccccaag
cagcaccaag
ccgcaccttc
ctgcaccaag

cagcaccctc

cggctccaag
ctgccccttce
ctgctcctag
ccgctccttce
cagctcctag
ccgcacccag

ctgctccctc
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cgctccagct
tgccccagcea
cgeccceegec
cgccccagcea
tgctccagca
agctcctgca
cgctccagca
tgccccagcea
cgctcctgcea
tgccccagcea
cgcccccgcet

cgccccagea

tgccccagcec
cgctcccgcea
tgctcctgcet
agctccagca
cgcccctgcec
tgcacctgct

tgctcctgcec

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

Nucleotide sequence of PAS#1j/1h/1e/1i(800), codon-optimized for

60

120

180

240

300

360

420



gcttccccag
gccagccccg
gctagcccag
gcctcaccag
gcttctccag
gcctctccag
gcatctcctg
gcctctccag
gcttcaccag
gcttcacctg
gcctcacctg
gcctcccccg
gcttcccccg
gcctctectg
gctagtcctg
gcatcaccag
gcttcacccg
gcatctcccg
gctagtccag
gcaagccctg
gcttctcccg
gcatctcctg
gcttccccag

gccagcccecg

cagcaccagc
cagcaccagc
cagctcctgc
ccgceccage
ccgctcctgce
cagctccagc
ccgcacctgc
ccgeeeccge
ctgcaccagc
ccgcccctgce
ccgceccage
ctgccccagc
cagcccctgc
ctgcccctgce
cagctccagc
cagctcccgc
cagcacccgc
cagcccctgc
ccgcccctgce
cagctcctgc
cagctccagc
ccgctcccgce
ccgctccagc

ccgctcccgce

tcccgctagt
tccagcctca
tccagccagc
ccccgectcc
ccccgecttcet
tccecgectct
ccctgectct
ccctgettcet
ccctgectct
acctgcctcc
cccagcttct
tccagcctcc
ccctgecatcc
cccagcttct
tcctgecttct
acccgctagc
tccagcaagt
tcctgccagce
accagcaagt
accagcatct
cccagcctcc
ccctgcaagt
tccagctagc

acctgccagc

eolf-seql

cctgeccgctc
cccgetgctc
ccagccgcac
ccagccgecc
cccgectgecc
cctgccgecc
cctgeccgctc
ccggetgecc
cccgecegecc
cctgccgcac
cccgecgeac
cctgccgcecc
cctgeccgctc
ccagctgctc
cctgccgcac
ccagctgcac
ccagcagccc
cctgeccgctc
cctgectgctc
ccagcagcac
cctgectgctc
cccgecgctc
cccgcagecc

ccagccgctc

ctgccccaag
ctgcacccag
ctgccccatc
ctgctccttc
ccgccccatc
cagctccaag
cagccccatc
ccgcaccttc
ccgcaccctc
ctgcacctag
ccgccccttce
ccgctccatc
cagctccctc
ctgcaccttc
cagcacctag
cagctccaag
cagccccttc
ctgctccaag
ccgcacctag
cagcaccatc
cagccccctc
cagcaccatc
ccgcaccatc

ccgctccctce
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tgcacccgct
cgcaccagca
tgcacccgct
cgecccecgec
agcccccgcec
cgeccececgec
tgcccctgcec
agcacccgcc
cgcacccgct
cgecccecgec
tgcccctgcea
cgcccctgec
agctcccgcc
tgctccagcc
tgcccctgcet
tgctccagca
agcaccagct
cgctcctget
tgcaccagca
agcccctgcec
tgctcctgca
cgctccagct
tgccccagca

cgcccecegcec

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860



gccagccccg
gcatccccag
gcaagtccgg
gcaagcccag
gcatctcctg
gcatcacctg
gcctccccag
gcaagccccg
gcaagccctg
<210> 42

<211> 1800
<212> DNA

ccgcccctgce
ctgcacccgc
ctgctcctgce
ctgcacctgc
ctgcaccagc
ccgcaccagc
ctgctcctgce
cggcaccagc

cagcacccgc

tccecgccagce
acccgcctcc
tcctgcatca
accagctagt
accagcatct
tcctgcaagc
cccagcttcc
accagcttca

accagcctca

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PA#1d/1c/1b(600), codon-optimized for E.

coli

<400> 42
gccgeaccgg

gccgcectceegg

gcagcaccag
gcagcacccg
gccgcaccag

gccgecccag

gccgctceegg
geggegeeeg

gccgecccectg

ctgccccagc
ccgcaccagc
ccgecgectgc
cagccccagc
ccgceccage
cagccccggc
cagcgccggc
cagctcccgc

cagcgccagc

ccctgccgcea
cccggcectgcec
accggcagct
cccagcagceg
accggcagcc
tccggeccgcet
cccagcagcea
acctgcggct

tcctgcagca

eolf-seql

cctgcagctc
ccagcagcac
cctgctgcac
ccagccgctc
cctgcagctc
ccagcagctc
cccgcagctc
cccgecgctc

ccagccgcac

ccagcagctc
cctgcectgcecc
cctgcagccc
cctgeccgctc
cccgeagegce
cccgeggctc
cctgcagccc
cccgeagecc

cctgcagctc

cagcacctag
ctgcaccatc
cagccccctc
cagcaccttc
ccgccccaag
cagcaccaag
ccgcaccttc
ctgcaccaag

cagcaccctc

ccgcccctgc
ccgeceeeggce
cggcaccggc
cagcaccagc
cggcaccagc
cagcaccagc
ctgcaccagc
ctgcacccgc

cagccccggc
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cgccccagcea
tgctccagca
agctcctgca
cgctccagca
tgccccagca
cgctcctgcea
tgccccagca
cgcccccgcet

cgccccagea

agcccccgcec
agcacccgct
agcacctgcc
ggcaccggcc
cgctccagcc
agctccagcg
agcgccagcec
ggcgccagea

cgccccagct

1920

1980

2040

2100

2160

2220

2280

2340

2400

60

120

180

240

300

360

420

480

540



gcagctcctg

gccgegecag
gccgctectg
gccgegectg
geggegeecg
gccgeaccgg
gcagcgcctg
gcggetecegg
gcggeteegg

gcggcaccag

gccgcacccg
gccgctectg

gccgcacctg

gcggcaccag
gcecgegececg
gctgcccectg
gcagctcccg
gctgcccectg
gctgcgeccg
gccgcccectg
gcagccccag
<210> 43

<211> 2400
<212> DNA

cggccccagc
cggceeceggc
cggcacctgc
cagctcctgc
cggcgcectgc
ctgcgecctgc
ccgecccage
cagctccggc
ccgcacctgc
cagcgcctgc
cggctccagc
ctgcccctgc
ctgccccagc
ctgccccagc
cagctccagc
cggcaccagc
ccgegecagc
ctgctccagc
ctgctccagc
cggctccagc

ccgcacccgc

acctgccgcc
ccctgecgeg
gccegeegeg
accggcggct
acccgcageg
cccageggcec
gcccgeagea
ccctgetgeg
acctgccgcg
tcctgecggceg
ccccgecgcet
tcccgectgcec
tcccgectgcec
tccagcggceg
gcctgetgea
tcctgctgcec
ccctgcagct
ccctgcagca
cccagctgeg
acctgctgca

tccagcagct

<213> Artificial Sequence

eolf-seql

cctgccgcac
cccgectgctc
ccggcagegc
ccagcagccc
cctgcggcac

cccgcectgcecc

ccggeggeac
ccggetgegc
ccggetgctc
cctgcagctc
ccagcagccc
ccecgeegecc
ccagccgegc
cctgectgcecc
ccggetgctc
cccgeggeac
cctgctgcac
ccggcecegctc
ccagcagctc
ccggeegecc

ccecgecagecc

cggctccagc

ccgcccctgc

cggcaccggc
cggegeeggc
cggccccage
cggceeceggc
cagctccggc
cggctccggc
cggceeeggc
cggegeeggc
ccgegecagc
ccgecccage
cggcceccgc
cggcceccgc
cggcacccgc
ctgcacccgc
ctgctcctgc
cagctcctgc
ctgcacctgc
cggegececgc

cagcacccgc
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cgccccagcec
tgccccagcec
agctccggeg
cgcacctgeg
agcccctgcec
ggctccagcc
ggcgeeggceg
ggcccctgeg
tgccccagcea
agccccggcec
tgcacctgct
tgcccccget
agctccagcc
ggcaccggct
cgcgccagca
tgccccggceg
cgcccctget
cgctcctgcec
tgcccctgcec
tgcccccgea

agcaccagcc

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



<220>

<223> Nucleotide sequence of PA#1i/1h/1g/1f(800), codon-optimized for

Cricetulus griseus

<400> 43
gccgctccag

gccgecccag
gctgcccccg
gctgctcccg
gccgctccag
gccgctcccg
gctgctcctg
gccgcacctg
gctgecccctg
gctgcccccg
gccgeccctg
gctgcacctg
gccgctcccg
gcecgececccg
gcagcccctg
gcagcacctg
gctgctcccg
gcagctccag
gccgctcccg
gccgctccag

gccgeaccegg

gccgeccctg

ccgceccage
ccgcccctgce
ctgctcctgce
ccgcacctgc
ccgeeeccge
cagcccccgc
ccgctcccgce
ctgctcccgce
ccgctcctgce
ctgcacccgc
ctgccccagc
cagccccagc
ccgceccage
cagctcctgc
ctgccccagc
ccgctccagc
cagcccctgc
ccgctcctgce
ccgcacctgc
ccgctcccgce
ctgctcctgce

cagctcctgc

ccctgecgcec
tccecgetgcet
tccecgetgcet
cccagccgca
acccgccgcea
tccecgetgec
ccececgecegcec
cccageccgct
ccctgetget
tccecgecegcec
cccageccgcec
acctgectgcc
ccccgetgcec
ccccgetgec
tccagcagca
tccagccgcec
cccageccgct
ccctgecgcea
tcctgccgca
acccgctgcect
tcctgeccgcet

cccecgecgea

eolf-seql

cccgecgeac
cctgccgcac
cccgectgecc
ccagctgcac
cctgccgecc
ccagccgcecc
cctgccgcecc
ccagctgccc
cctgccgcecc
cccgectgecc
cccgecgctc
ccagccgctc
cccgcagctc
cctgcagccc
cctgctgecc
cccgetgecc
cccgcagceac
ccagctgctc
cccgecgctc
cctgccgcecc
cctgccgcac

cctgcagctc

ctgcccccgce
ctgcacccgc
cggcecccgc
ctgctccagc
ctgcccctgce
ctgcccccgce
cggcccctgce
ctgccccagc
ccgeeeccge
ccgcccctgce
ccgceccage
cagcaccagc
cagctcctgc
ctgctcctgce
ccgctcccgce
ctgctccagc
ccgctcctgce
ccgctcccgce
cagcaccagc
ctgcccccgce
ccgctcccgce

cagcacctgc
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cgccccagcet
tgcccctgcet
tgctcccgcec
cgctcccgcet
agcccccgcec
ggctcccgcc
tgcccccget
tgcccccget
cgctcctgcec
tgctcctgcet
tgccccagcec
tgcccctgcea
cgctccagcc
tgcacctgcc
cgcacccgca
cgctccagct
cgccccagcec
tgctcccgcec
agctccagct
agcccctget
tgcccctgcec

agcaccagct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



gcagcacctg
gctgcacccg
gctgcgccag
gctgctccag
gccgctccag
gcagcccctg
gctgecccctg
gcagcccccg
gccgctectg
gcagctcccg
gctgecccctg
gccgcacccg
gccgcaccag
gcagcaccag
gctgctccag
gctgctcccg
gctgcaccag
gcagctcctg
<210>
<211>

<212>
<213>

44
2400
DNA

<220>
<223>

ctgcaccagc
ccgctcccgce
cagcccctgc
ccgctcctgce
ctgcccccgce
ctgctccagc
ctgcaccagc
ccgcacccgc
ctgctccagc
cagccccagc
ccgcccctgce
cagctccagc
cagcaccagc
ccgctcctgce
cagcaccagc
cagctcctgc
ctgctcccgce

ctgctcctgce

E. coli

<400> 44

tccecgeegcet
tcctgcagcec
tccagctgca
acctgctgca
tccagcggct
cccageccgct
ccccgetgec
accagcagca
tcctgectgcec
acccgccgcea
tccagccgca
tccecgetgcet
cccagctgcet
tcctgeccgcec
accagctgct
ccctgetgcea
acctgeccgct

accagcagct

Artificial Sequence

eolf-seql

ccagcagctc
cccgctgcac
cctgccgcac
cctgectgctc
cctgccgecc
ccggcagctc
ccagctgccc
cccgcagctc
ccagcagccc
ccagcagctc
cccgctgcac
cctgctgcac
cccgetgctc
ccagcagctc
ccagctgccc
cccgcagceac
cccgcagctc

ccecgeegeac

ctgccccagc
cggcccctgce
ccgceccage
cagcacctgc
ctgctcccgce
ccgctccagc
ctgctcctgce
cagcaccagc
ctgccccagc
cagcccctgc
ccgcaccagc
cagcccctgc
cagcacccgc
ctgctccagc
cagctcctgc
ccgctccagc
ccgctcctgce

cagctccagc
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tgcaccagcc
cgctcctgcea
tgcccccgcec
ggctcctgct
cgctcctgcea
agcccccgcec
tgcccccgcec
tgcaccagca
tgctcctgca
agcaccagct
tgccccagcec
cgctccagca
agcccccgcea
agcccctget
agcacccgcc
agcacctgca
agctccagcc

tgcccctget

Nucleotide sequence of PA#le/1d/1c/1b(800), codon-optimized for

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400



gccgeaccgg
gcagcgccag
gcagctccag
gcagcaccgg
geggeaccegsg
gcagcgcctg
gcagctcctg
gccgcaccag
gctgccccag

gcagcaccag

gccgeaccgg

gccgcectceegg

gcagcaccag
gcagcacccg
gccgcaccag

gccgecccag

gccgcectceegg
geggegeecg
gccgecccectg
gcagctcctg
gccgegecag
gccgctectg
gccgegectg

geggegececeg

ctgcaccagc
cagcaccagc
ccgcaccagc
cagcaccagc
ctgctcctgc
cggctccagc
ctgcgecctgc
ctgcgecctgc
cagctcctgc
ctgcaccggc
ctgccccagc
ccgcaccagc
ccgecgectgc
cagccccagc
ccgecccage
cagccccggc
cagcgeceggc
cagctcccgc
cagcgccagc
cggccccagc
cggceecggc
cggcacctgc

cagctcctgc

cggcgcectgc

tccggcagcect
gcctgetgcet
accggcagcg
tccagcggca
gccagctgct
gccagccgea
tccagcagct
ccctgetgeg
cccagctgeg
accagctgct
ccctgccgcea
cccggcectgcec
accggcagct
cccagcagceg
accggcagcc
tccggeccgcet
cccagcagcea
acctgcggct
tcctgcagca
acctgccgcc
ccctgecgeg
gccegeegeg
accggcggct

acccgcagcg

eolf-seql

ccagcagcac
ccagctgctc
cctgcagccc
cccgcectgcecc
ccggcagcecc
ccagcggctc
ccagctgccc
ccagccgcac
cctgetgegc
ccagcagcac
ccagcagctc
cctgcectgcecc
cctgcagccc
cctgeccgctc
cccgeagegce
cccgeggctc
cctgcagccc
cccgeagecc
cctgcagctc
cctgccgcac
cccgectgctc
ccggecagegc
ccagcagccc

cctgcggcac

cggcaccagc
ctgctcctgc
ctgctccggc
ctgctcctgc

cagcccctgc

cggcaccggc
cagcgeceggc
cggctccggc
cagcaccagc
cagccccagc
ccgcccctgc
ccgeeecggc
cggcaccggc
cagcaccagc
cggcaccagc
cagcaccagc
ctgcaccagc
ctgcacccgc
cagccccggc
cggctccagc

ccgcccctgc

cggcaccggc
cggegeeggc

cggccccagc
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agctccggct
tgcaccagca
agctcctgcc
agcaccggca
agccccagca
agcccctgeg
agctccggct
agcaccagca
agccccagct
cgctccggcea
agcccccgcec
agcacccgct
agcacctgcc
ggcaccggec
cgctccagcc
agctccagcg
agcgccagcec
ggcgccagea
cgccccagct
cgccccagcec
tgccccagcec
agctccggeg
cgcacctgeg

agcccctgcec

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



eolf-seql

gccgcaccgg ctgegectge cccageggec cccgetgecc cggeccecgge ggctccagec 1500
gcagcgcctg ccgececccage gecccgecagca ccggeggecac cagetcecgge ggegecggceg 1560
gcggectccgg cagectccgge ccctgetgeg ccggetgege cggetececgge ggecceccctgeg 1620
gcggetccgg ccgcacctge acctgececgeg ccggetgetec cggecccecgge tgeccccagea 1680
gcggcaccag cagcgectge tcctgeggeg cctgecagetc cggecgecgge agccccggcec 1740
gccgcacccg cggctccage ccccgeecget ccagcagecc ccgegeccage tgcacctget 1800
gccgectectg ctgecccctge tcccgetgec cccgecgecc ccgecccage tgeccceceget 1860
gccgcacctg ctgeccccage tcccgetgec ccagecgege cggecccccge agctccagec 1920
gcggcaccag ctgccccage tccageggeg cctgetgecc cggeccceccge ggcaccgget 1980
gccgegeccg cagctccage gecctgetgeca ccggetgetc cggcacccge cgecgecagea 2040
gctgecccctg cggcaccage tcctgetgec cccgeggecac ctgecacccge tgcceceggceg 2100
gcagctcccg ccgecgeccage ccctgecaget cctgetgecac ctgectcecctge cgecectget 2160
gctgecccctg ctgectccage ccctgecageca ccggecgete cagectcctge cgetectgec 2220
gctgegeeccg ctgectccage cccagetgeg ccagcagetc ctgcacctge tgecccctgec 2280
gccgeccctg cggectccage acctgectgeca ccggecgecc cggegeccge tgecccccgea 2340
gcagccccag ccgcacccge tccagcagect cccgcageccc cagcacccgc agcaccagcec 2400
<210> 45

<211> 4800

<212> DNA

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PA#1i/1h/1g/1f/1le/1d/1c/1b(1600)

<400> 45

gccgctectg ctgecccctge tcccgetgec ccecgecgecc ccgecccage tgeccceceget 60
gccgcacctg ctgeccccage tcccgetgec ccagececgege cggeccccge agctccagec 120
gcggcaccag ctgccccage tccageggeg cctgetgecc cggeccceccge ggcaccgget 180
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gcecgegececg
gctgcccectg
gcagctcccg
gctgcccectg
gctgcgeccg
gccgcccectg
gcagccccag
gccgegecag
gccgctectg
gccgegectg
geggegeecg
gccgeaccgg
gcagcgcctg
gcggeteegg
gcggeteegg
gcggcaccag
gccgcacccg
gccgeaccgg

gccgcectceegg

gcagcaccag
gcagcacccg
gccgcaccag

gccgecccag

gccgctceegg

cagctccagc
cggcaccagc
ccgegecagc
ctgctccagc
ctgctccagc
cggctccagc
ccgcacccgc
cggceecggc
cggcacctgc
cagctcctgc
cggcgectgc
ctgcgecctgc
ccgecccage
cagctccggc
ccgcacctgc
cagcgcctgc
cggctccagc
ctgccccagc
ccgcaccagc
ccgecgectgc
cagccccagc
ccgccccage

cagccccggc

cagcgccggc

gcctgetgea
tcctgctgcec
ccctgcagct
ccctgcagca
cccagctgeg
acctgctgca
tccagcagct
ccctgecgeg
gccegeegeg
accggcggct
acccgcageg
cccageggcec
gcccgeagea
ccctgetgeg
acctgccgcg
tcctgecggceg
ccccgecgcet
ccctgccgcea
cccggcectgcec
accggcagct
cccagcagceg
accggcagcc
tccggecegcet

cccagcagca

eolf-seql

ccggetgctc
ccecgeggeac
cctgctgcac
ccggcecegctc
ccagcagctc
ccggeegecc
ccecgecagecc
cccgectgctc
ccggeagegce
ccagcagccc
cctgcggcac

cccgcectgcecc

ccggeggeac
ccggetgegc
ccggetgctc
cctgcagctc
ccagcagccc
ccagcagctc
cctgectgcecc
cctgcagccc
cctgeccgctc
cccgeagegc
cccgeggcetc

cctgcagccc

cggcacccgc
ctgcacccgc
ctgctcctgc
cagctcctgc
ctgcacctgc
cggegececegce
cagcacccgc

ccgcccctgc

cggcaccggc
cggegeeggc
cggccccagc
cggceecggc
cagctccggc
cggctccggc
cggceeeggc
cggegeeggc
ccgegecagc
ccgcccctgc
ccgeeecggc
cggcaccggc
cagcaccagc
cggcaccagc
cagcaccagc

ctgcaccagc
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cgcgccagea
tgccccggceg
cgcccctgcet
cgctcctgcec
tgcccctgcec
tgcccccgea
agcaccagcc
tgccccagcec
agctccggeg
cgcacctgeg
agcccctgcec
ggctccagcc
ggcgeeggceg
ggcccctgeg
tgccccagcea
agccccggcec
tgcacctgct
agcccccgcec
agcacccgct
agcacctgcc
ggcaccggcc
cgctccagcc
agctccagcg

agcgccagcec

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



geggegeeeg
gccgecccectg

gcagctcctg

gccgeaccgg
gcagcgccag
gcagctccag
gcagcaccgg
geggeaccegsg
gcagcgcctg
gcagctcctg
gccgcaccag
gctgccccag
gcagcaccag
gccgctectg
gcagctcccg
gctgcccectg
gccgcacccg
gccgcaccag
gcagcaccag
gctgctccag
gctgctcccg
gctgcaccag

gcagctcctg

gccgeaccgg

cagctcccgc
cagcgccagc
cggccccage
ctgcaccagc
cagcaccagc
ccgcaccagc
cagcaccagc
ctgctcctgc
cggctccagc
ctgcgecctgc
ctgcgecctgc
cagctcctgc
ctgcaccggc
ctgctccagc
cagccccagc
ccgcccctgc
cagctccagc
cagcaccagc
ccgctcctgc
cagcaccagc
cagctcctgc
ctgctcccgc
ctgctcctgc

ctgctcctgc

acctgcggct
tcctgcagca
acctgccgcc
tccggcagcet
gcctgetgcet
accggcagceg
tccagcggca
gccagctgct
gccagccgcea
tccagcagct
ccctgetgeg
cccagctgeg
accagctgct
tcctgctgcec
acccgeccgcea
tccagccgca
tcccgectget
cccagctgct
tcctgccgcec
accagctgct
ccctgctgcea
acctgccgct
accagcagct

tcctgeccgcet

eolf-seql

cccgeagecc
cctgcagctc
cctgccgcac
ccagcagcac
ccagctgctc
cctgcagccc
cccgcectgcecc
ccggcagcecc
ccagcggctc
ccagctgccc
ccagccgcac
cctgetgegc
ccagcagcac
ccagcagccc
ccagcagctc
cccgctgcac
cctgctgcac
cccgectgctc
ccagcagctc
ccagctgccc
cccgcagceac
cccgcagctc
cccgecgeac

cctgccgcac

ctgcacccgc
cagccccggc
cggctccagc
cggcaccagc
ctgctcctgc
ctgctccggc
ctgctcctgc

cagcccctgc

cggcaccggc
cagcgecggc
cggctccggc
cagcaccagc
cagccccagc
ctgccccagc
cagcccctgc
ccgcaccagc
cagcccctgc
cagcacccgc
ctgctccagc
cagctcctgc
ccgctccagc
ccgctcctgc
cagctccagc

ccgctceccgc
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ggcgccagca
cgccccagct
cgccccagcec
agctccggct
tgcaccagca
agctcctgcc
agcaccggca
agccccagcea
agcccctgeg
agctccggct
agcaccagca
agccccagct
cgctccggcea
tgctcctgca
agcaccagct
tgccccagcec
cgctccagca
agcccccgea
agcccctgct
agcacccgcc
agcacctgca
agctccagcc
tgcccctgcet

tgcccctgcec

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060



gccgecccectg
gcagcacctg
gctgcacccg
gctgcgccag
gctgctccag
gccgctccag
gcagcccctg
gctgcccectg
gcagcccccg
gccgecccectg
gctgcacctg
gccgctcccg
gccgeccccg
gcagcccctg
gcagcacctg
gctgctcccg
gcagctccag
gccgctcccg
gccgctccag
gccgctccag
gccgecccag
gctgcccccg
gctgctcccg

gccgctccag

cagctcctgc
ctgcaccagc
ccgctceccgc
cagcccctgc
ccgctcctgc
ctgcccecgc
ctgctccagc
ctgcaccagc
ccgcacccgce
ctgccccagc
cagccccagc
ccgceccage
cagctcctgc
ctgccccagc
ccgctccagc
cagcccctgc
ccgctcctgc
ccgcacctgc
ccgctceccgc
ccgceccage
ccgcccctgc
ctgctcctgc
ccgcacctgc

ccgececcgc

ccccgecegea
tcccgeeget
tcctgcagcc
tccagctgca
acctgctgca
tccagcggct
cccagccgct
ccccgcectgcec
accagcagca
cccageccgcec
acctgctgcc
ccccgectgcec
ccccgcectgcec
tccagcagca
tccagccgcec
cccagccgct
ccctgccgcea
tcctgccgcea
acccgctgct
ccctgeccgcec
tcccgectget
tcccgectget
cccagccgca

acccgccgea

eolf-seql

cctgcagctc
ccagcagctc
cccgctgcac
cctgccgcac
cctgetgctc
cctgccgcecc
ccggcagctc
ccagctgccc
cccgcagctc
cccgecegctc
ccagccgctc
cccgcagctc
cctgcagccc
cctgectgcecc
cccgcectgcecc
cccgcagceac
ccagctgctc
cccgecegctc
cctgccgcecc
cccgecgeac
cctgccgcac
cccgcectgcecc
ccagctgcac

cctgccgcecc

cagcacctgc
ctgccccagc
cggcccctgc
ccgceccage
cagcacctgc
ctgctcccgc
ccgctccagc
ctgctcctgc
cagcaccagc
ccgceccage
cagcaccagc
cagctcctgc
ctgctcctgc
ccgctceccgc
ctgctccagc
ccgctcctgc
ccgctceccgc
cagcaccagc
ctgcccccgc
ctgcccccgc
ctgcacccgc
cggceeccegce
ctgctccagc

ctgcccctgc
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agcaccagct
tgcaccagcc
cgctcctgcea
tgcccccgcec
ggctcctgcet
cgctcctgcea
agcccccgec
tgcccccgcec
tgcaccagca
tgccccagcec
tgcccctgcea
cgctccagcc
tgcacctgcc
cgcacccgca
cgctccagct
cgccccagcec
tgctcccgcec
agctccagct
agcccctgct
cgccccagct
tgccecctget
tgctcccgcec
cgctcccgcet

agcccccgec

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500



gccgctcccg
gctgctcectg
gccgcacctg
gctgcccectg
gctgcccccg
<210> 46

<211> 571
<212> DNA

cagcccccgc
ccgctceccgc
ctgctcccgc
ccgctcctgc

ctgcacccgc

tcccgetgcec
ccececgeegec
cccagccgct
ccctgetget

tcccgecgcec

<213> Artificial Sequence

<220>

<223> Synthetic gene construct for seamless fusion of a

eolf-seql

ccagccgcecc
cctgccgcecc
ccagctgccc
cctgccgcecc

cccgcectgcecc

ctgcccccgc
cggcccctgc
ctgccccagc
ccgeeeecege

ccgcccctgc

proline/alanine-rich sequence with IL1Ra

<400> 46
tctagataac

ggtttcgcta
agaaaatcca
ctgaggaaca
aagatagatg
atgtgcctgt
atcactgacc
agtggcccca
atggaagctg
aaattctact
<210> 47

<211> 1150
<212> DNA

gagggcaaaa
ccgtagcgca
gcaagatgca
accaactagt
tggtacccat
cctgtgtcaa
tgagcgagaa
ccaccagttt
accagcccgt

tccaggagga

aatgaaaaag
ggccgccaga
agccttcaga
tgccggatac
tgagcctcat
gtctggtgat
cagaaagcag
tgagtctgcc
cagcctcacc

cgagtaagct

<213> Artificial Sequence

<220>

ggctcccgec
tgcccccget
tgcccccgcet
cgctcctgcec

tgctcctgcet

acagctatcg cgattgcagt ggcactggct

agagcgcgct
atctgggatg
ttgcaaggac
gctctgttct
gagaccagac
gacaagcgct
gcctgeccccg
aatatgcctg

t

cttctgcccg
ttaaccagaa
caaatgtcaa
tgggaatcca
tccagctgga
tcgccttcat

gttggttcct

acgaaggcgt
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accctctggg
gaccttctat
tttagaagaa
tggagggaag
ggcagttaac
ccgctcagac
ctgcacagcg

catggtcacc

4560

4620

4680

4740

4800

60

120

180

240

300

360

420

480

540

571



<223> Expression cassette encoding the PA#1b(200) sequence seamless

fused to IL1Ra

<400> 47
tctagataac

ggtttcgcta
gccecegecc
gcgeeggecc
gccecggecc
gctccggcac
gcacctgcac
gcacctgctc
gctccagctc
gctcctgcac
gcceeggegce
gccccageac
gccttcagaa
gccggatact
gagcctcatg
tctggtgatg
agaaagcagg
gagtctgccg
agcctcacca
gagtaagctt
<210> 48

<211> 2662
<212> DNA

gagggcaaaa
ccgtagcgca
cagctgcccc
ccgcagctcc
ccgeggeacc
ccgeegegec
ccgctgeccc
ctgccgeccc
ctgccgctcc
ctgctgcccc
ccgctgeccc
ccgcagcacc
tctgggatgt
tgcaaggacc
ctctgttctt
agaccagact
acaagcgctt
cctgcceccgg

atatgcctga

aatgaaaaag
ggccgecegct
cgctgccgcea
agccgeggcea
ggctgecegeg
agcagctgcc
ggcggeagct
tgctgctgcec
tgccgctgceg
tgccgccgcec
cgcagcagcc
agccgeccga
taaccagaag
aaatgtcaat
gggaatccat
ccagctggag
cgccttcatc
ttggttcctc

cgaaggcgtc

eolf-seql

acagctatcg
cctgectgcecc
cctgectgcecc
ccagctgccc
cccgcagctc
cctgcggcac
cccgeegegce
cctgetgctc
cccgectgctc
cctgecggctc
ccagccgcac
ccctctggga
accttctatc
ttagaagaaa
ggagggaaga
gcagttaaca
cgctcagaca
tgcacagcga

atggtcacca

cgattgcagt
ctgctcccgc
cagctcccgc
cagctccagc
cagcgcctgc
cagctcctgc
cagcccctgc
cagcccctgc
cagccccagc
cagcacctgc
ccgctccagc
gaaaatccag
tgaggaacaa
agatagatgt
tgtgcctgtc
tcactgacct
gtggccccac
tggaagctga

aattctactt
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ggcactggct
tgcccccgcec
tgccccagcec
ggcgectgcet
tgcaccggct
tgcccccgeg
agctcctgct
agcaccggcc
tgcgccagca
tgcaccggcc
agctcccgca
caagatgcaa
ccaactagtt
ggtacccatt
ctgtgtcaag
gagcgagaac
caccagtttt

ccagcccgtc

ccaggaggac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1150



<213> Artificial Sequence

<220>

<223> Nucleotide sequence of pXL2

<400> 48
gcgcccaata

cgacaggttt
cactcattag
tgtgagcgga
ctcttctgcec
accctggcegt
atagcgagga
ggcgcctgat
gcactctcag
cacccgctga
tgaccgtctc
gacgaaaggsg
cttagacgtc
tctaaataca
aatattgaaa
ttgcggcatt
ctgaagatca
tccttgagag
tatgtggcgc
actattctca

gcatgacagt

cgcaaaccgc
cccgactgga
gcaccccagg
taacaatttc
agaagagtag
tacccaactt
ggcccgeacc
gcggtatttt
tacaatctgc
cgcgeccctga
cgggagctgc
cctcgtgata
aggtggcact
ttcaaatatg
aaggacgagt
ttgccttect
gttgggtgca
ttttcgcccc
ggtattatcc
gaatgacttg

aagagaatta

ctctccccgc
aagcgggcag
ctttacactt
acacaggaaa
aattcactgg
aatcgccttg
gatcgccctt
ctccttacgc
tctgatgccg
cgggcttgtc
atgtgtcaga
cgcctatttt
tttcggggaa
tatccgctca
atgagtattc
gtttttgctc
cgagtgggtt
gaagaacgtt
cgtattgacg
gttgagtact

tgcagtgctg

eolf-seql

gcgttggecg
tgagcgcaac
tatgcttccg
cagctatgac
ccgtecgtttt
cagcacatcc
cccaacagtt
atctgtgcgg
catagttaag
tgctcccggce
ggttttcacc
tataggttaa
atgtgcgegg
tgagacaata
aacatttccg
acccagaaac
acatcgaact
ttccaatgat
ccgggcaaga
caccagtcac

ccataaccat

attcattaat
gcaattaatg
gctcgtatgt
catgattacg
acaacgtcgt
ccctttcgcec
gcgcagcectg
tatttcacac
ccagccccga
atccgcttac
gtcatcaccg
tgtcatgata
aacccctatt
accctgataa
tgtcgccctt
gctggtgaaa
ggatctcaac
gagcactttt
gcaactcggt
agaaaagcat

gagtgataac
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gcagctggca
tgagttagct
tgtgtggaat
ccaagcttgg
gactgggaaa
agctggcgta
aatggcgaat
cgcatatggt
cacccgccaa
agacaagctg
aaacgcgcga
ataatggttt
tgtttatttt
atgcttcaat
attccctttt
gtaaaagatg
agcggtaaga
aaagttctgc
cgccgcatac
cttacggatg

actgcggcca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



acttacttct
gggatcatgt
acgagcgtga
gcgaactact
ttgcaggacc
gagccggtga
cccgtatcgt
agatcgctga
catatatact
tcctttttga
cagaccccgt
gctgcttgea
taccaactct
ttctagtgta
tcgctctgcet
ggttggactc
cgtgcacaca
agctatgaga
gcagggtcgg
atagtcctgt
g8888cggag
gctggecttt

ttaccgcctt

cagtgagcga

gacaacgatc
aactcgcctt
caccacgatg
tactctagct
acttctgcgc
gcgtgggtct
agttatctac
gataggtgcc
ttagattgat
taatctcatg
agaaaagatc
aacaaaaaaa
ttttccgaag
gccgtagtta
aatcctgtta
aagacgatag
gcccagcttg
aagcgccacg
aacaggagag
cgggtttcgc
cctatggaaa
tgctcacatg
tgagtgagct

ggaagcggag

ggaggaccga
gatcgttggg
cctgtagcaa
tcccggcaac
tcggcccttc
cgcggtatca
acgacgggga
tcactgatta
ttaaaacttc
accaaaatcc
aaaggatctt
ccaccgctac
gtaactggct
ggccaccact
ccagtggctg
ttaccggata
gagcgaacga
cttcccgaag
cgcacgaggs
cacctctgac
aacgccagca
ttctttcctg
gataccgctc

aa

eolf-seql

aggagctaac
aaccggagct
tggcaacaac
aattaataga
cggctggetg
ttgcagcact
gtcaggcaac
agcattggta
atttttaatt
cttaacgtga
cttgagatcc
cagcggtggt
tcagcagagc
tcaagaactc
ctgccagtgg
aggcgcagceg
cctacaccga
ggagaaaggc
agcttccagg
ttgagcgtcg
acgcggcectt

cgttatcccc

gccgeagecg

cgettttttg
gaatgaagcc
gttgcgcaaa
ctggatggag
gtttattgct
ggggccagat
tatggatgaa
actgtcagac
taaaaggatc
gttttcgttc
tttttttctg
ttgtttgccg
gcagatacca
tgtagcaccg
cgataagtcg
gtcgggctga
actgagatac
ggacaggtat
gggaaacgcc
atttttgtga
tttacggttc
tgattctgtg

aacgaccgag
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cacaacatgg
ataccaaacg
ctattaactg
gcggataaag
gataaatctg
ggtaagccct
cgaaatagac
caagtttact
taggtgaaga
cactgagcgt
cgcgtaatct
gatcaagagc
aatactgttc
cctacatacc
tgtcttaccg
acgggggstt
ctacagcgtg
ccggtaagcg
tggtatcttt
tgctcgtcag
ctggecctttt

gataaccgta

cgcagcgagt

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2662



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

49
3670
DNA

<220>
<223>

<400> 49
acccgacacc

gatagagtta
aaaaatctag
tggctggttt
ctgcccgacc
accagaagac
atgtcaattt
gaatccatgg
agctggaggc
ccttcatccg
ggttcctctg
aaggcgtcat
gaaaaatggc
ggatctccac
cgtgaccgct
tctcgccacg
ccgatttagt
tagtgggcca

taatagtgga

atcgaatggc
ttttaccact
ataacgaggg
cgctaccgta
ctctgggaga
cttctatctg
agaagaaaag
agggaagatg
agttaacatc
ctcagacagt
cacagcgatg
ggtcaccaaa
gcacattgtg
gcgeccctgta
acacttgcca
ttcgccggcet
gctttacggc
tcgccctgat

ctcttgttcc

Artificial Sequence

cagatgatta
ccctatcagt
Caaaaaatga
gcgecaggecg
aaatccagca
aggaacaacc
atagatgtgg
tgcctgtcect
actgacctga
ggccccacca
gaagctgacc
ttctacttcc
cgacattttt
gcggcgceatt
gcgccctagc
ttccccgtca
acctcgaccc
agacggtttt

aaactggaac

eolf-seql

Nucleotide sequence of pASK75-IL1Ra:

attcctaatt
gatagagaaa
aaaagacagc
ctagccatca
agatgcaagc
aactagttgc
tacccattga
gtgtcaagtc
gcgagaacag
ccagttttga
agcccgtcag
aggaggacga
tttgtctgcc
aagcgegecg
gcccgcectcect
agctctaaat
caaaaaactt
tcgececctttg

aacactcaac

tttgttgaca
agtgaaatga
tatcgcgatt
ccatcaccac
cttcagaatc
cggatacttg
gcctcatgcet
tggtgatgag
aaagcaggac
gtctgccgcc
cctcaccaat
gtaagcttga
gtttaccgct
ggtgtggtegg
ttcgectttct
cgggggctcc
gattagggtg
acgttggagt

cctatctcgg
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ctctatcatt
atagttcgac
gcagtggcac
catagctctt
tgggatgtta
caaggaccaa
ctgttcttgg
accagactcc
aagcgcttcg
tgccccggtt
atgcctgacg
cctgtgaagt
actgcgtcac
ttacgcgcag
tcccttectt
ctttagggtt
atggttcacg
ccacgttctt

tctattcttt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



tgatttataa
aaaatttaac
gggaaatgtg
gctcatgaga
tattcaacat
tgctcaccca
gggttacatc
acgttttcca
tgacgccggg
gtactcacca
tgctgccata
accgaaggag
ttgggaaccg
agcaatggca
gcaacaattg
ccttccggcet
tatcattgca
ggggagtcag
gattaagcat
cgcattagag
gaagctaggt
cgacgcctta

ggaaagctgg

tcatcgcgat

gggattttgc
gcgaatttta
cgcggaaccc
caataaccct
ttccgtgtcg
gaaacgctgg
gaactggatc
atgatgagca
caagagcaac
gtcacagaaa
accatgagtg
ctaaccgctt
gagctgaatg
acaacgttgc
atagactgga
ggctggttta
gcactggggc
gcaactatgg
tggtaggaat
ctgcttaatg
gtagagcagc
gccattgaga
caagattttt

ggagcaaaag

cgatttcggc
acaaaatatt
ctatttgttt
gataaatgct
cccttattcc
tgaaagtaaa
tcaacagcgg
cttttaaagt
tcggtcgceceg
agcatcttac
ataacactgc
ttttgcacaa
aagccatacc
gcaaactatt
tggaggcgga
ttgctgataa
cagatggtaa
atgaacgaaa
taatgatgtc
aggtcggaat
ctacattgta
tgttagatag
tacgtaataa

tacatttagg

eolf-seql

ctattggtta
aacgtttaca
atttttctaa
tcaataatat
cttttttgceg
agatgctgaa
taagatcctt
tctgctatgt
catacactat

ggatggcatg

ggccaactta
catgggggat
aaacgacgag
aactggcgaa
taaagttgca
atctggagcc
gccctccecegt
tagacagatc
tcgtttagat
cgaaggttta
ttggcatgta
gcaccatact
cgctaaaagt

tacacggcct

aaaaatgagc
atttcaggtg
atacattcaa
tgaaaaagga
gcattttgcc
gatcagttgg
gagagttttc
ggcgeggtat
tctcagaatg
acagtaagag
cttctgacaa
catgtaactc
cgtgacacca
ctacttactc
ggaccacttc
ggtgagcegtg
atcgtagtta
gctgagatag
aaaagtaaag
acaacccgta
aaaaataagc
cacttttgcc
tttagatgtg

aCagaaaaac
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tgatttaaca
gcacttttcg
atatgtatcc
agagtatgag
ttcctgtttt
gtgcacgagt
gccccgaaga
tatcccgtat
acttggttga
aattatgcag
cgatcggagg
gccttgatcg
cgatgcctgt
tagcttcccg
tgcgctcggce
gctctcgegg
tctacacgac
gtgcctcact
tgattaacag
aactcgccca
gggetttgcet
ctttagaagg
ctttactaag

agtatgaaac

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580



tctcgaaaat
tgcactcagc
agtcgctaaa
agctatcgaa
gatcatatgc
cctttttccg
taatctcatg
agaaaagatc
aacaaaaaaa
ttttccgaag
gccgtagtta
aatcctgtta
aagacgatag
gcccagcettg
aagcgccacg
aacaggagag
cgggtttcgc
cctatggaaa
tgctcacatg
<210>
<211>

<212>
<213>

50
5470
DNA

<220>

<223>

<400> 50

caattagcct
gcagtggggc
gaagaaaggsg
ttatttgatc
ggattagaaa
tgatggtaac
accaaaatcc
aaaggatctt
ccaccgctac
gtaactggct
ggccaccact
ccagtggctg
ttaccggata
gagcgaacga
cttcccgaag
cgcacgaggg
cacctctgac

aacgccagca

ttttatgcca
attttacttt
aaacacctac
accaaggtgc
aacaacttaa
ttcactagtt
cttaacgtga
cttgagatcc
cagcggtggt
tcagcagagc
tcaagaactc
ctgccagtgg
aggcgcagceg
cctacaccga
ggagaaaggc
agcttccagg
ttgagcgtcg

acgcggcectt

Artificial Sequence

eolf-seql

acaaggtttt
aggttgcgta
tactgatagt
agagccagcc
atgtgaaagt
taaaaggatc
gttttcgttc
tttttttctg
ttgtttgcecg
gcagatacca
tgtagcaccg
cgataagtcg
gtcgggctga
actgagatac
ggacaggtat
gggaaacgcc
atttttgtga

tttacggttc

tcactagaga
ttggaagatc
atgccgccat
ttcttattcg
gggtcttaaa
taggtgaaga
cactgagcgt
cgcgtaatct
gatcaagagc
aatactgtcc
cctacatacc
tgtcttaccg
acgggggstt
ctacagcgtg
ccggtaagcg
tggtatcttt
tgctcgtcag

ctggectttt
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atgcattata
aagagcatca
tattacgaca
gccttgaatt
agcagcataa
tcctttttga
cagaccccgt
gctgcttgca
taccaactct
ttctagtgta
tcgctctget
ggttggactc
cgtgcacaca
agctatgaga
gcagggtcgg

atagtcctgt

ggggeceegasg

gctggecttt

Nucleotide sequence of pASK75-PAS#1f/1c/1b(600)-IL1Ra:

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3670



acccgacacc
gatagagtta
aaaaatctag
tggctggttt
ctgcctcccc
ctgcctcacc
ccgcatcgcc
ccgcttcccc
cggcatcccc
ctgcctcccc
ccgccagecc
cagcatctcc
cagccagccc
ctgecgtctcc
ctgccagtcc
cagcttctcc
cagctagtcc
cagcaagtcc
cagcatctcc
cagcttcacc
cagccagtcc
ccgcttcgcec
ctgcatctcc

ccgcatctcc

atcgaatggc
ttttaccact
ataacgaggg
cgctaccgta
tgccgctcca
agcagccccg
tgctgcccct
cgcagcaccg
tgcggegcca
agccgegecc
cgcagccccg
cgcagctcct
ggccgeaccc
cgctgcgcecc
tgctgcaccg
ggctgcccct
agcagctcca
ggctgecgcect
tgcagcacca
agccgcacca
tgcagctcct

tgcagcccca

ggcagctccg

ggctgcgcca

cagatgatta
ccctatcagt
Caaaaaatga
gcgecaggecg
gcccccgcect
gccccagcat
gccccageca
gctcctgect
gctcctgect
gctcctgcaa
gcgectgect
gcaccggcat
gcccccgegt
gcccctgect
gcaccggcat
gcgecctgceat
gctccggcett
gccccagcta
gcccctgcaa
gcgccagcaa
gcgectgcta
gcaccagctt
gcaccagcaa

gctccagcect

eolf-seql

attcctaatt
gatagagaaa
aaaagacagc
ctagccatca
cgeceggecgce
ccececggecgce
gtccagcggc
cccctgceagc
ctccagctgc
gcccagcagce
ctcctgetgc
ctccagcagc
caccagctgc
cacctgcagc
caccggctgc
caccagctgc
ctcctgeggc
gtcctgctgc
gtccagcagc
gccctgetgce
gtccggcagc
ctccagccgc
gcceggeagce

ctcctgcagc

tttgttgaca
agtgaaatga
tatcgcgatt
ccatcaccac
tcccgctcecg
accagctccg
tccagccccg
ccctgctcca
accggctccc
tccggctcca
acctgcaccg
ccccgececg
accagcgcca
acctgcacct
accagcacct
gcctgecaccg
tcctgcacca
tccggcaccg
gccagcccca
cccagctcct
cccagctcca
accggcacct
accggcacca

gccagcaccg
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ctctatcatt
atagttcgac
gcagtggcac
catagctctt
tctgcacctg
tcagcacctg
agtgctccgg
tctgcccctg
tcagctcccg
tccgeccccg
tcagcccctg
tcagctcccg
tccgectectg
agcgccccgg
agtgcaccgg
tctgcccctg
agtgcgcctg
tcagctccgg
tcagcaccag
agcgcaccgg
agtgcccctg
tctgccccag
tctgcgectg

agcgcaccag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



cagccagccc
ctgcatctcc
cagcatcccc
ctgctagccc
cagcctcacc
ctgctagccc
cggcctcgcec
ctgcttcacc
ctgcatcgcc
ccgcctcacc
cggcccgacc
accagaagac
atgtcaattt
gaatccatgg
agctggaggc
ccttcatccg
ggttcctctg
aaggcgtcat
gaaaaatggc
ggatctccac
cgtgaccgct
tctcgccacg
ccgatttagt

tagtgggcca

tgccgcacct
tgccgcaccc
tgccgegect
tgctgcacca
tgcggccccg
agcagcacct
tgctgctcect
agcagcacct
tgccgctcect
agcggegceca
ctctgggaga
cttctatctg
agaagaaaag
agggaagatg
agttaacatc
ctcagacagt
cacagcgatg
ggtcaccaaa
gcacattgtg
gcgeccctgta
acacttgcca
ttcgccggcet
gctttacggc

tcgccctgat

gcgcccgceat
gcgectgceca
gcccccgcta
gctcctgett
gcaccagcat
gcgccagcect
gcaccagctt
gctccagcegt
gctcctgcat
gcacccgcca
aaatccagca
aggaacaacc
atagatgtgg
tgcctgtcect
actgacctga
ggccccacca
gaagctgacc
ttctacttcc
cgacattttt
gcggcgceatt
gcgccctagc
ttccccgtca
acctcgaccc

agacggtttt

eolf-seql

cacctgcggc
gcccagcetgc
gtccagcggc
ctcccgcagc
ctccagcggc
caccagctgc
cgccageggc
ccccageggc
ccccagctgc
gcccagcagce
agatgcaagc
aactagttgc
tacccattga
gtgtcaagtc
gcgagaacag
ccagttttga
agcccgtcag
aggaggacga
tttgtctgcc
aagcgegecg
gcccgcectect
agctctaaat
caaaaaactt

tcgececctttg

acctgcacct
acctgcccca
cccagctcca
cccagcgcct
accagcacct
tcccgetcect
accggctcct
ccctgctcca
tccagcacca
gcctgctcca
cttcagaatc
cggatacttg
gcctcatgcet
tggtgatgag
aaagcaggac
gtctgccgcc
cctcaccaat
gtaagcttga
gtttaccgct
ggtgtggteg
ttcgectttct
cgggggctcc

gattagggtg

acgttggagt

Page 49

tccgecccegg
agtgcgccag
tctgcaccag
tctgctcccg
tcggcccctg
agtgccccgg
tcggegecegg
agtgctccgg
agcgcacctg
tccgcaccgg
tgggatgtta
caaggaccaa
ctgttcttgg
accagactcc
aagcgcttcg
tgccccggtt
atgcctgacg
cctgtgaagt
actgcgtcac
ttacgcgcag
tcccttectt
ctttagggtt
atggttcacg

ccacgttctt

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880



taatagtgga
tgatttataa
aaaatttaac
gggaaatgtg
gctcatgaga
tattcaacat
tgctcaccca
gggttacatc
acgttttcca
tgacgccggg
gtactcacca
tgctgccata
accgaaggag
ttgggaaccg
agcaatggca
gcaacaattg
ccttccggcet
tatcattgca
ggggagtcag
gattaagcat
cgcattagag
gaagctaggt
cgacgcctta

ggaaagctgg

ctcttgttcc
gggattttgc
gcgaatttta
cgcggaaccc
caataaccct
ttccgtgtcg
gaaacgctgg
gaactggatc
atgatgagca
caagagcaac
gtcacagaaa
accatgagtg
ctaaccgctt
gagctgaatg
acaacgttgc
atagactgga
ggctggttta
gcactggggc
gcaactatgg
tggtaggaat
ctgcttaatg
gtagagcagc
gccattgaga

caagattttt

aaactggaac
cgatttcggc
acaaaatatt
ctatttgttt
gataaatgct
cccttattcc
tgaaagtaaa
tcaacagcgg
cttttaaagt
tcggtcgceceg
agcatcttac
ataacactgc
ttttgcacaa
aagccatacc
gcaaactatt
tggaggcgga
ttgctgataa
cagatggtaa
atgaacgaaa
taatgatgtc
aggtcggaat
ctacattgta
tgttagatag

tacgtaataa

eolf-seql

aacactcaac
ctattggtta
aacgtttaca
atttttctaa
tcaataatat
cttttttgceg
agatgctgaa
taagatcctt
tctgctatgt
catacactat

ggatggcatg

ggccaactta
catgggggat
aaacgacgag
aactggcgaa
taaagttgca
atctggagcc
gccctccecegt
tagacagatc
tcgtttagat
cgaaggttta
ttggcatgta
gcaccatact

cgctaaaagt

cctatctcgg
aaaaatgagc
atttcaggtg
atacattcaa
tgaaaaagga
gcattttgcc
gatcagttgg
gagagttttc
ggcgeggtat
tctcagaatg
acagtaagag
cttctgacaa
catgtaactc
cgtgacacca
ctacttactc
ggaccacttc
ggtgagcegtg
atcgtagtta
gctgagatag
aaaagtaaag
acaacccgta
aaaaataagc
cacttttgcc

tttagatgtg
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tctattcttt
tgatttaaca
gcacttttcg
atatgtatcc
agagtatgag
ttcctgtttt
gtgcacgagt
gccccgaaga
tatcccgtat
acttggttga
aattatgcag
cgatcggagg
gccttgatcg
cgatgcctgt
tagcttcccg
tgcgctcggc
gctctcgegg
tctacacgac
gtgcctcact
tgattaacag
aactcgccca
gggetttgcet
ctttagaagg

ctttactaag

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320



tcatcgcgat
tctcgaaaat
tgcactcagc
agtcgctaaa
agctatcgaa
gatcatatgc
cctttttccg
taatctcatg
agaaaagatc
aacaaaaaaa
ttttccgaag
gccgtagtta
aatcctgtta
aagacgatag
gcccagcettg
aagcgccacg
aacaggagag
cgggtttcgc
cctatggaaa
tgctcacatg
<210>
<211>

<212>
<213>

51
5470
DNA

<220>
<223>

ggagcaaaag
caattagcct
gcagtggggc
gaagaaaggsg
ttatttgatc
ggattagaaa
tgatggtaac
accaaaatcc
aaaggatctt
ccaccgctac
gtaactggct
ggccaccact
ccagtggctg
ttaccggata
gagcgaacga
cttcccgaag
cgcacgaggsg
cacctctgac

aacgccagca

tacatttagg
ttttatgcca
attttacttt
aaacacctac
accaaggtgc
aacaacttaa
ttcactagtt
cttaacgtga
cttgagatcc
cagcggtggt
tcagcagagc
tcaagaactc
ctgccagtgg
aggcgcagceg
cctacaccga
ggagaaaggc
agcttccagg
ttgagcgtcg

acgcggcectt

Artificial Sequence

eolf-seql

tacacggcct
acaaggtttt
aggttgcgta
tactgatagt
agagccagcc
atgtgaaagt
taaaaggatc
gttttcgttc
tttttttctg
ttgtttgccg
gcagatacca
tgtagcaccg
cgataagtcg
gtcgggctga
actgagatac
ggacaggtat
gggaaacgcc
atttttgtga

tttacggttc

acagaaaaac
tcactagaga
ttggaagatc
atgccgccat
ttcttattcg
gggtcttaaa
taggtgaaga
cactgagcgt
cgcgtaatct
gatcaagagc
aatactgtcc
cctacatacc
tgtcttaccg
acgggggstt
ctacagcgtg
ccggtaagcg
tggtatcttt
tgctcgtcag

ctggectttt

Nucleotide sequence of pASK75-PAS#1a(600)-IL1Ra:

Page 51

agtatgaaac
atgcattata
aagagcatca
tattacgaca
gccttgaatt
agcagcataa
tcctttttga
cagaccccgt
gctgcttgca
taccaactct
ttctagtgta
tcgctctget
ggttggactc
cgtgcacaca
agctatgaga
gcagggtcgg

atagtcctgt

ggggeceegasg

gctggecttt

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5470



<400> 51
acccgacacc

gatagagtta
aaaaatctag
tggctggttt
ctgcctctcec
ctgcctctcec
ctgcctctcec
ctgcctctcec
ctgcctctcec
ctgcctctcec
ctgcctctcc
ctgcctctcec
ctgcctctcec
ctgcctctcec
ctgcctctcec
ctgcctctcc
ctgcctctcec
ctgcctctcc
ctgcctctcc
ctgcctctcec
ctgcctctcec
ctgcctctcc

ctgcctctcc

atcgaatggc
ttttaccact
ataacgaggg
cgctaccgta
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct

agctgcacct

cagatgatta
ccctatcagt
Caaaaaatga
gcgecaggecg
gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa

gctccagcaa

eolf-seql

attcctaatt
gatagagaaa
aaaagacagc
ctagccatca
gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce

gccctgetgce

tttgttgaca
agtgaaatga
tatcgcgatt
ccatcaccac
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg

accagctccg
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ctctatcatt
atagttcgac
gcagtggcac
catagctctt
tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg

tctgctcctg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



ctgcctctcc
ctgcctctcc
ctgcctctcec
ctgcctctcc
ctgcctctcc
ctgcctctcec
ctgcctctcec
ctgcctctcec
ctgcctctcec
ctgcctctcec
ctgcctctcec
ctgcccgacc
accagaagac
atgtcaattt
gaatccatgg
agctggaggc
ccttcatccg
ggttcctctg
aaggcgtcat
gaaaaatggc
ggatctccac
cgtgaccgct
tctcgccacg

ccgatttagt

agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
ctctgggaga
cttctatctg
agaagaaaag
agggaagatg
agttaacatc
ctcagacagt
cacagcgatg
ggtcaccaaa
gcacattgtg
gcgeccctgta
acacttgcca
ttcgccggcet

gctttacggc

gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa
gctccagcaa
aaatccagca
aggaacaacc
atagatgtgg
tgcctgtcect
actgacctga
ggccccacca
gaagctgacc
ttctacttcc
cgacattttt
gcggcgceatt
gcgccctagc
ttccccgtca

acctcgaccc

eolf-seql

gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce
gccctgetgce
agatgcaagc
aactagttgc
tacccattga
gtgtcaagtc
gcgagaacag
ccagttttga
agcccgtcag
aggaggacga
tttgtctgcc
aagcgegegceg
gcccgcectcect
agctctaaat

Ccaaaaaactt

accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
cttcagaatc
cggatacttg
gcctcatgcet
tggtgatgag
aaagcaggac
gtctgccgcc
cctcaccaat
gtaagcttga
gtttaccgct
ggtgtggteg
ttcgectttct
cgggggctcc

gattagggtg
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tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg
tctgctcctg
tgggatgtta
caaggaccaa
ctgttcttgg
accagactcc
aagcgcttcg
tgccccggtt
atgcctgacg
cctgtgaagt
actgcgtcac
ttacgcgcag
tcccttectt
ctttagggtt

atggttcacg

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820



tagtgggcca
taatagtgga
tgatttataa
aaaatttaac
gggaaatgtg
gctcatgaga
tattcaacat
tgctcaccca
gggttacatc
acgttttcca
tgacgccggg
gtactcacca
tgctgccata
accgaaggag
ttgggaaccg
agcaatggca
gcaacaattg
ccttccggcet
tatcattgca
ggggagtcag
gattaagcat
cgcattagag
gaagctaggt

cgacgcctta

tcgccctgat
ctcttgttcc
gggattttgc
gcgaatttta
cgcggaaccc
caataaccct
ttccgtgtcg
gaaacgctgg
gaactggatc
atgatgagca
caagagcaac
gtcacagaaa
accatgagtg
ctaaccgctt
gagctgaatg
acaacgttgc
atagactgga
ggctggttta
gcactggggc
gcaactatgg
tggtaggaat
ctgcttaatg
gtagagcagc

gccattgaga

agacggtttt
aaactggaac
cgatttcggc
acaaaatatt
ctatttgttt
gataaatgct
cccttattcc
tgaaagtaaa
tcaacagcgg
cttttaaagt
tcggtcgceceg
agcatcttac
ataacactgc
ttttgcacaa
aagccatacc
gcaaactatt
tggaggcgga
ttgctgataa
cagatggtaa
atgaacgaaa
taatgatgtc
aggtcggaat
ctacattgta

tgttagatag

eolf-seql

tcgececctttg
aacactcaac
ctattggtta
aacgtttaca
atttttctaa
tcaataatat
cttttttgceg
agatgctgaa
taagatcctt
tctgctatgt
catacactat

ggatggcatg

ggccaactta
catgggggat
aaacgacgag
aactggcgaa
taaagttgca
atctggagcc
gccctccecegt
tagacagatc
tcgtttagat
cgaaggttta
ttggcatgta

gcaccatact

acgttggagt
cctatctcgg
aaaaatgagc
atttcaggtg
atacattcaa
tgaaaaagga
gcattttgcc
gatcagttgg
gagagttttc
ggcgeggtat
tctcagaatg
acagtaagag
cttctgacaa
catgtaactc
cgtgacacca
ctacttactc
ggaccacttc
ggtgagcegtg
atcgtagtta
gctgagatag
aaaagtaaag
acaacccgta
aaaaataagc

cacttttgcc
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ccacgttctt
tctattcttt
tgatttaaca
gcacttttcg
atatgtatcc
agagtatgag
ttcctgtttt
gtgcacgagt
gccccgaaga
tatcccgtat
acttggttga
aattatgcag
cgatcggagg
gccttgatcg
cgatgcctgt
tagcttcccg
tgcgctcggce
gctctcgegg
tctacacgac
gtgcctcact
tgattaacag
aactcgccca
gggetttgcet

ctttagaagg

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260



ggaaagctgg

tcatcgcgat
tctcgaaaat
tgcactcagc
agtcgctaaa
agctatcgaa
gatcatatgc
cctttttccg
taatctcatg
agaaaagatc
aacaaaaaaa
ttttccgaag
gccgtagtta
aatcctgtta
aagacgatag
gcccagcettg
aagcgccacg
aacaggagag
cgggtttcgc
cctatggaaa
tgctcacatg
<210> 52

<211> 3862
<212> DNA

caagattttt

ggagcaaaag
caattagcct
gcagtggggc
gaagaaaggsg
ttatttgatc
ggattagaaa
tgatggtaac
accaaaatcc
aaaggatctt
ccaccgctac
gtaactggct
ggccaccact
ccagtggctg
ttaccggata
gagcgaacga
cttcccgaag
cgcacgaggg
cacctctgac

aacgccagca

tacgtaataa
tacatttagg
ttttatgcca
attttacttt
aaacacctac
accaaggtgc
aacaacttaa
ttcactagtt
cttaacgtga
cttgagatcc
cagcggtggt
tcagcagagc
tcaagaactc
ctgccagtgg
aggcgcagceg
cctacaccga
ggagaaaggc
agcttccagg
ttgagcgtcg

acgcggcectt

<213> Artificial Sequence

eolf-seql

cgctaaaagt
tacacggcct
acaaggtttt
aggttgcgta
tactgatagt
agagccagcc
atgtgaaagt
taaaaggatc
gttttcgttc
tttttttctg
ttgtttgcecg
gcagatacca
tgtagcaccg
cgataagtcg
gtcgggctga
actgagatac
ggacaggtat
gggaaacgcc
atttttgtga

tttacggttc

tttagatgtg
acagaaaaac
tcactagaga
ttggaagatc
atgccgccat
ttcttattcg
gggtcttaaa
taggtgaaga
cactgagcgt
cgcgtaatct
gatcaagagc
aatactgtcc
cctacatacc
tgtcttaccg
acggggggtt
ctacagcgtg
ccggtaagcg
tggtatcttt
tgctcgtcag

ctggectttt
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ctttactaag
agtatgaaac
atgcattata
aagagcatca
tattacgaca
gccttgaatt
agcagcataa
tcctttttga
cagaccccgt
gctgcttgca
taccaactct
ttctagtgta
tcgctctget
ggttggactc
cgtgcacaca
agctatgaga
gcagggtcgg

atagtcctgt

ggggeceegasg

gctggecttt

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5470



<220>

eolf-seql

<223> Nucleotide sequence of pXL2-PAS#lc/1b(400):

<400> 52
gcgcccaata

cgacaggttt
cactcattag
tgtgagcgga
ctcttctgcec
accggcagct
ccctgcagcet
gcctgcagcea
tccggcagca
accagcagct
accggcagcc
ccctgecget
cccagctgca
gcctgecgea
accagcagcc
cccggctgcea
gccagcagca
accagctgct
tcccgcagcec
ccctgetget

ccecggeggcec

gccggetget

cgcaaaccgc
cccgactgga
gcaccccagg
taacaatttc
agtcctgctg
tctccggetg
agtccagcag
agtccggctg
tctcctgcag
tcaccagccg
agtcctgcag
tcgcctgcag
tctccggcag
tctccggetg
agccctgceccg
tctcctgeceg
tcccctgeceg
agccctgcectg
tcacctgcgg
agcccagcag
tcgcctgetg

tcaccagcag

ctctccccgc
aagcgggcag
ctttacactt
acacaggaaa
caccggcacc
cccctgegcec
ctccagctcc
cgcctgeccc
caccagcccc
caccagcgcc
ctcctgcgcec
ccccagcacc
ctccggcacc
cgccagctcc
cacctgcgcc
cacccgegcec
cgcctgeccc
caccagctcc
ccccggeacc
cacctgcgcc
ctcctgcacc

cacctgctcc

gcgttggecg
tgagcgcaac
tatgcttccg
cagctatgac
ggcatcaccg
tgcatcacca
ggcttctcect
agctagtcct
tgcaagtcca
agcaagccct
tgctagtccg
agcttctcca
agcaagcccg
agcctctcect
cgcatcacct
tgccagccca
cgctagtcca
tgcttctccc
agcatctcca
agcctcacca
agcttcgcca

agcgtcccca

attcattaat
gcaattaatg
gctcgtatgt
catgattacg
gctgcaccag
gctgecgectg
gcggctectg
gctgctcegg
gcagcgccag
gctgccccag

gcagccccag

gccgcaccgg
gcagcaccgg
gcagcgccag
gcggcacctg

gctgcacctg

gcggecccag

gcagccccag

gcggcaccag
gctgctcccg
gcggeaccgg

gcggeccctg
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gcagctggca
tgagttagct
tgtgtggaat
ccaagcttgg
cacctagtgc
caccgtctgc
caccaagtgc
caccgtcagc
ccccatcagc
ctcctagcgc
ctccaagtgc
caccttctgc
caccatctgc
caccgagcgc
caccttccgc
ccccaagtgc
ctccatctgc
cgccttctgc
caccttcggc
ctcctagtgc
ctccttcggc

ctccaagtgc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



tccggctgcea
acctgccgcc
accggeggcc
accctggcegt
atagcgagga
ggcgcctgat
gcactctcag
cacccgctga
tgaccgtctc
gacgaaaggsg
cttagacgtc
tctaaataca
aatattgaaa
ttgcggcatt
ctgaagatca
tccttgagag
tatgtggcgc
actattctca
gcatgacagt
acttacttct
gggatcatgt
acgagcgtga
gcgaactact

ttgcaggacc

tcgcctgeceg
tcaccagcgg
agaagagtag
tacccaactt
ggcccgeacc
gcggtatttt
tacaatctgc
cgcgeccctga
cgggagctgc
cctcgtgata
aggtggcact
ttcaaatatg
aaggacgagt
ttgccttect
gttgggtgca
ttttcgcccc
ggtattatcc
gaatgacttg
aagagaatta
gacaacgatc
aactcgcctt
caccacgatg
tactctagct

acttctgcgc

ctcctgctcc
cgccagcacc
aattcactgg
aatcgccttg
gatcgccctt
ctccttacgc
tctgatgccg
cgggcttgtc
atgtgtcaga
cgcctatttt
tttcggggaa
tatccgctca
atgagtattc
gtttttgctc
cgagtgggtt
gaagaacgtt
cgtattgacg
gttgagtact
tgcagtgctg
ggaggaccga
gatcgttggg
cctgtagcaa
tcccggcaac

tcggcccttc

eolf-seql

tgcatcccca
cgccagccca
ccgtecgtttt
cagcacatcc
cccaacagtt
atctgtgcgg
catagttaag
tgctcccggce
ggttttcacc
tataggttaa
atgtgcgegg
tgagacaata
aacatttccg
acccagaaac
acatcgaact
ttccaatgat
ccgggcaaga
caccagtcac
ccataaccat
aggagctaac
aaccggagct
tggcaacaac

aattaataga

cggctggcetg

gctgctccag
gcagcgcctg
acaacgtcgt
ccctttcgcec
gcgcagectg
tatttcacac
ccagccccga
atccgcttac
gtcatcaccg
tgtcatgata
aacccctatt
accctgataa
tgtcgccctt
gctggtgaaa
ggatctcaac
gagcactttt
gcaactcggt
agaaaagcat
gagtgataac
cgettttttg
gaatgaagcc
gttgcgcaaa
ctggatggag

gtttattgct
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caccaagcgc
ctccatccgc
gactgggaaa
agctggcgta
aatggcgaat
cgcatatggt
cacccgccaa
agacaagctg
aaacgcgega
ataatggttt
tgtttatttt
atgcttcaat
attccctttt
gtaaaagatg
agcggtaaga
aaagttctgc
cgccgcatac
cttacggatg
actgcggcca
cacaacatgg
ataccaaacg
ctattaactg

gcggataaag

gataaatctg

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



gagccggtga
cccgtatcgt
agatcgctga
catatatact
tcctttttga
cagaccccgt
gctgcttgea
taccaactct
ttctagtgta
tcgctctgcet
ggttggactc
cgtgcacaca
agctatgaga
gcagggtcgg
atagtcctgt
g8888cggag
gctggecttt

ttaccgcctt

cagtgagcga

<210> 53

<211> 5520
<212> DNA
<213>

<220>
<223>

<400> 53

gcgtgggtct
agttatctac
gataggtgcc
ttagattgat
taatctcatg
agaaaagatc
aacaaaaaaa
ttttccgaag
gccgtagtta
aatcctgtta
aagacgatag
gcccagcttg
aagcgccacg
aacaggagag
cgggtttcgc
cctatggaaa
tgctcacatg
tgagtgagct

ggaagcggag

cgcggtatca
acgacgggga
tcactgatta
ttaaaacttc
accaaaatcc
aaaggatctt
ccaccgctac
gtaactggct
ggccaccact
ccagtggctg
ttaccggata
gagcgaacga
cttcccgaag
cgcacgaggs
cacctctgac
aacgccagca
ttctttcctg
gataccgctc

aa

Artificial Sequence

eolf-seql

ttgcagcact
gtcaggcaac
agcattggta
atttttaatt
cttaacgtga
cttgagatcc
cagcggtggt
tcagcagagc
tcaagaactc
ctgccagtgg
aggcgcagceg
cctacaccga
ggagaaaggc
agcttccagg
ttgagcgtcg
acgcggcectt

cgttatcccc

gccgeagecg

ggggccagat

tatggatgaa
actgtcagac
taaaaggatc
gttttcgttc
tttttttctg
ttgtttgccg
gcagatacca
tgtagcaccg
cgataagtcg
gtcgggctga
actgagatac
ggacaggtat
gggaaacgcc
atttttgtga
tttacggttc
tgattctgtg

aacgaccgag

Nucleotide sequence of pASK37-MP-PA#1d/1c/1b(600)
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ggtaagccct
cgaaatagac
caagtttact
taggtgaaga
cactgagcgt
cgcgtaatct
gatcaagagc
aatactgttc
cctacatacc
tgtcttaccg
acgggggsett
ctacagcgtg
ccggtaagcg
tggtatcttt
tgctcgtcag
ctggecctttt

gataaccgta

cgcagcgagt

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3862



acccgacacc
gagtcaattc
cggtgtctct
aacgcgggaa
acaacaactg
gcacgcgecg
cgtggtggtg
tcttctcgceg
cattgctgtg
gacacccatc
tctggtcgca
ggcgegtctg
agcggaacgg
gaatgagggc
aatgcgcgcc
cgacgatacc
tcgcctgcetg
gaagggcaat
tacgcaaacc
ttcccgactg
aggcacccca
gataacaatt
aaataatttt

tgctcccgcet

atcgaatggc

agggtggtga
tatcagaccg
aaagtggaag
gcgggcaaac
tcgcaaattg
tcgatggtag
caacgcgtca
gaagctgcct
aacagtatta
ttgggtcacc
cgtctggctg
gaaggcgact
atcgttccca
attaccgagt
gaagacagct
gggcaaacca
cagctgttgc
gcctctcccc
gaaagcggsc
ggctttacac
tcacacagga
gtttaacttt

gccecccgecg

gcaaaacctt
atgtgaaacc
tttcccgegt
cggcgatggc
agtcgttgct
tcgcggecgat
aacgaagcgg
gtgggctgat
gcactaatgt
ttttctccca
agcaaatcgc
gctggcataa
ggagtgccat
ctgcgatgct
ccgggetgeg
catgttatat
gcgtggaccg
ccgtctcact
gcgegttggc
agtgagcgca
tttatgcttc
aacagctatg
aagaaggaga

cccecgeccc

eolf-seql

tcgcggtatg
agtaacgtta
ggtgaaccag
ggagctgaat
gattggcgtt
taaatctcgc
cgtcgaagcc
cattaactat
tccggcgtta
tgaagacggt
gctgttageg
atatctcact
gtccggtttt
ggttgccaac
cgttggtgeg
cccgecgtta
cttgctgcaa
ggtgaaaaga
cgattcatta
acgcaattaa
cggctcgtat
accatgatta
tatacatatg

agctgccccc

gcatgatagc
tacgatgtcg
gccagccacg
tacattccca
gccacctcca
gccgatcaac
tgtaaagcgg
ccgctggatg
tttcttgatg
acgcgactgg
ggcccattaa
cgcaatcaaa
caacaaacca
gatcagatgg
gatatctcgg
accaccatca
ctctctcagg
aaaaccaccc
atgcagctgg
tgtgagttag
aatgtgtgga
cggattcact
ccagccgctc

gctgccgcac
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gcccggaaga
cagagtatgc
tttctgcgaa
accgcgtggc
gtctggccct
tgggtgcecag
cggtgcacaa
accaggatgc
tctctgacca
gcgtggagca
gttctgtctc
ttcagccgat
tgcaaatgct
cgctgggcegc
tagtgggata
aacaggattt
gccaggeggt
tggcgcccaa
cacgacaggt
ctcactcatt
attgtgagcg
ggaactctag
ctgctgcccc

ctgctgcccc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



agctcccgct
agctccagcg
agcgcctgcet
agctcctgcet
agcccctgcea
agcccctgcea
agccccagct
agcacctgct
cgctccagca
ggcccctgec
tgcgcccgcec
tgcaccggcg
tgcacccgca
tgccccagceg
agcgcccgea
ggcccctget
tgcacctgcc
tgctcctgceg
agcccecgcec
agcccctgcec
agccccggcet
tgcaccggca
agccccagcea

agcaccggca

gccccagecg
gcgectgetg
gcaccggctg
gccecegegg
gctcctgetg
gcaccggecg
gcgccagceag
gcaccggecg
gctcccgcag
gcgececcgcetg
gegeeggeag
gctccagcag
gcgectgegg
gcccccgetg
gcaccggegs
gcgeeggetg
gcgeeggetg
gcgecctgceag
gctccagcag
gcaccagcag
gcccctgetg
gctcctgcag
gcgectgecg

gccecccgeag

cgccggececc
cccecggececc
ctccggcacc
cacctgcacc
cacctgctcc
ctccagctcc
ctcctgcacc
cccecggegec
ccccagcacc
ctcccgeccc
cgccggceacc
cccecggegec
caccggcccc
ccccggececc
caccagctcc
cgcecggctcc
ctccggeccc
ctccggegcec
ccceccgegec
ctcccgeccc
ccceccgececc
ccccggeacc
ctccagcacc

cgceggeacc

eolf-seql

cgcagctcca
cgcggeaccg
cgccgegeca
cgctgccccg
tgccgcccect
tgccgctcect
tgctgcccct
cgctgccccc
cgcagcacca
tgctgcccca
ggcagctccg
ggccgcacct

agcagcccct

ggcggctcca
ggcggegecg
ggcggcececct
ggctgcccca
ggcagccccg
agctgcacct
tgcagccccc
ggcagcaccc
ggcagcacct
agcggcaccg

agccgctcca

gcegeggeac
gctgccgcegc
gcagctgccc
gcggcagctc
gctgctgcecc
gccgetgcegc
gcegeegecc
gcagcagccc
gcegeegegc
gccgecgctc
geggeegegc
gcggeggcsc
gcegeegeac
gccgeagegc
gcggeggcetc
gcggeggcetc
gcagcggcac
gcegeegeac
gctgccgcac
gccgecgctc
gctgcagcac
gccgcagcac
gcecgeegeac

gcecgecgecc
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cagctgcccc
ccgcagctcc
ctgcggcacc
ccgeegegec
ctgctgctcc
ccgctgctcc
ctgecggctcc
cagccgcacc
cagcggceccc
ctgcggcacc
ctgcagctcc
ccgeggegcec
cggctgegcec
ctgccgeccc
cggcagctcc
cggccgeacc
cagcagcgcc
ccgeggcetcc
cggctgcccc
cggccgeacc
cagccgegcec
ccgeagceccc
cagccgceccc

cagcagcccc

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880



ggctccggcec

ggccccagea
cgcacctgeg
agctcctgca
agcacctgcc
gaagtgaaaa
gtcacggatc
cgcagcgtga
tcctttctceg
gggttccgat
tcacgtagtg
ttctttaata
tcttttgatt
taacaaaaat
tttcggggaa
tatccgctca
atgagtattc
gtttttgctc
cgagtgggtt
gaagaacgtt
cgtattgacg
gttgagtact
tgcagtgctg

ggaggaccga

gctcccgegg

gcacctgcag
gctcccgceag
gcacctgcag
gcccctgecg
atggcgcaca
cccacgcegcc
ccgctacact
ccacgttcgc
ttagtgcttt
ggccatcgcc
gtggactctt
tataagggat
ttaacgcgaa
atgtgcgegg
tgagacaata
aacatttccg
acccagaaac
acatcgaact
ttccaatgat
ccgggcaaga
caccagtcac
ccataaccat

aggagctaac

ctccagcacc
cccctgcacc
cccctgcacc
ctccagcccc
caccggctcc
ttgtgcgaca
ctgtagcggc
tgccagcgcc
cggctttccc
acggcacctc
ctgatagacg
gttccaaact
tttgccgatt
ttttaacaaa
aacccctatt
accctgataa
tgtcgccctt
gctggtgaaa
ggatctcaac
gagcactttt
gcaactcggt
agaaaagcat
gagtgataac

cgettttttg

eolf-seql

agcagctcca
agcagcgcca
cgcggegeca
ggccgececca
agccgcccca
ttttttttgt
gcattaagcg
ctagcgcccg
cgtcaagctc
gaccccaaaa
gtttttcgcc
ggaacaacac
tcggcctatt
atattaacgt
tgtttatttt
atgcttcaat
attccctttt
gtaaaagatg
agcggtaaga
aaagttctgc
cgccgcatac
cttacggatg
actgcggcca

cacaacatgg

gcggecgctc
geegegegegce
gcagccgecc
gctgcagctc
gccgcctaag
ctgccgttta
cggegggtgt
ctcctttcgc
taaatcgggg
aacttgatta
ctttgacgtt
tcaaccctat
ggttaaaaaa
ttacaatttc
tctaaataca
aatattgaaa
ttgcggcatt
ctgaagatca
tccttgagag
tatgtggcgc
actattctca
gcatgacagt
acttacttct

gggatcatgt
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cggcagcgcec
ccgcagctcc
ctgcagcgcc
ctgcggcccc
cttgacctgt
ccgctactgc
ggtggttacg
tttcttccct
catcccttta
gggtgatggt
ggagtccacg
ctcggtctat
tgagctgatt
aggtggcact
ttcaaatatg
aaggaagagt
ttgccttcect
gttgggtgca
ttttcgcccc
ggtattatcc
gaatgacttg
aagagaatta
gacaacgatc

aactcgcctt

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320



gatcgttggg

cctgtagcaa
tcccggcaac
tcggcccttc
cgcggtatca
acgacgggsga
tcactgatta
ttaaaacttc
accaaaatcc
aaaggatctt
ccaccgctac
gtaactggct
ggccaccact
ccagtggctg
ttaccggata
gagcgaacga
cttcccgaag
cgcacgaggg
cacctctgac
aacgccagca
<210> 54

<211> 3262
<212> DNA

aaccggagct
tggcaacaac
aattaataga
cggctggetg
ttgcagcact
gtcaggcaac
agcattggta
atttttaatt
cttaacgtga
cttgagatcc
cagcggtggt
tcagcagagc
tcaagaactc
ctgccagtgg
aggcgcagceg
cctacaccga
ggagaaaggc
agcttccagg
ttgagcgtcg

acgcggectt

gaatgaagcc
gttgcgcaaa
ctggatggag
gtttattgct
ggggccagat
tatggatgaa
actgtcagac
taaaaggatc
gttttcgttc
tttttttctg
ttgtttgccg
gcagatacca
tgtagcaccg
cgataagtcg
gtcgggctga
actgagatac
ggacaggtat
gggaaacgcc
atttttgtga

tttacggttc

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of pXL2-PA#1b(200)

eolf-seql

ataccaaacg
ctattaactg
gcggataaag
gataaatctg
ggtaagccct
cgaaatagac
caagtttact
taggtgaaga
cactgagcgt
cgcgtaatct
gatcaagagc
aatactgtcc
cctacatacc
tgtcttaccg
acgggggstt
ctacagcgtg
ccggtaagceg
tggtatcttt
tgctcgtcag

ctggecctttt

acgagcgtga
gcgaactact
ttgcaggacc
gagccggtga
cccgtatcgt
agatcgctga
catatatact
tcctttttga
cagaccccgt
gctgcttgea
taccaactct
ttctagtgta
tcgctctgcet
ggttggactc
cgtgcacaca
agctatgaga
gcagggtcgg

atagtcctgt

gggegecegeasg

gctggecttt
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caccacgatg
tactctagct
acttctgcgc
gcgtgggtct
agttatctac
gataggtgcc
ttagattgat
taatctcatg
agaaaagatc
aacaaaaaaa
ttttccgaag
gccgtagtta
aatcctgtta
aagacgatag
gcccagcecttg
aagcgccacg
aacaggagag
cgggtttcgc
cctatggaaa

tgctcacatg

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520



<400> 54
gcgcccaata

cgacaggttt
cactcattag
tgtgagcgga
ctcttctgcec
ccccgcectgec
tccagccgceg
accggctgcc
gccagcagct
cccggeggcea
ccctgetget
tcctgeccgcet
ccctgecgcec
ccccgeagea
accagccgcc
accctggcegt
atagcgagga
ggcgcctgat
gcactctcag
cacccgctga
tgaccgtctc

gacgaaaggsg

cttagacgtc

cgcaaaccgc
cccgactgga
gcaccccagg
taacaatttc
gctcctgetg
gcacctgctg
gcaccagctg
gcgeccgeag
gcccctgegg
gctcccgecg
gcccctgetg
gcgececcgetg
gcccctgegg
gccccagecg
agaagagtag
tacccaactt
ggcccgeacc
gcggtatttt
tacaatctgc
cgcgeccctga
cgggagctgc
cctcgtgata

aggtggcact

ctctccccgc
aagcgggcag
ctttacactt
acacaggaaa
cccctgctcc
ccccagctcc
ccccagctcc
ctccagcgcc
caccagctcc
cgccageccc
ctccagcccc
ctccagcccc
ctccagcacc
cacccgctcc
aattcactgg
aatcgccttg
gatcgccctt
ctccttacgc
tctgatgccg
cgggcttgtc
atgtgtcaga
cgcctatttt

tttcggggaa

eolf-seql

gcgttggecg
tgagcgcaac
tatgcttccg
cagctatgac
cgctgccccc
cgctgcccca
agcggcgcect
tgctgcaccg
tgctgccccc
tgcagctcct
tgcagcaccg
agctgcgcca
tgctgcaccg
agcagctccc
ccgtecgtttt
cagcacatcc
cccaacagtt
atctgtgcgg
catagttaag
tgctcccggce
ggttttcacc

tataggttaa

atgtgcgegg

attcattaat
gcaattaatg
gctcgtatgt
catgattacg
gccgececcecg
geegegeegs
gctgccccgg
gctgctcegg
gcggcacctg
gctgcacctg
gccgctccag
gcagctcctg
gccgeeccegg
gcagccccag
acaacgtcgt
ccctttcgcec
gcgcagcectg
tatttcacac
ccagccccga
atccgcttac
gtcatcaccg
tgtcatgata

aacccctatt
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gcagctggca
tgagttagct
tgtgtggaat
ccaagcttgg
ccccagcetgc
ccceccgeagc
cccecegeggc
cacccgecgc
cacccgctgc
ctcctgecgc
ctcctgecgc
cacctgctgc
cgceccgetgc
cacccgcagc
gactgggaaa
agctggcgta
aatggcgaat
cgcatatggt
cacccgccaa
agacaagctg
aaacgcgcga
ataatggttt

tgtttatttt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



tctaaataca
aatattgaaa
ttgcggcatt
ctgaagatca
tccttgagag
tatgtggcgc
actattctca
gcatgacagt
acttacttct
gggatcatgt
acgagcgtga
gcgaactact
ttgcaggacc
gagccggtga
cccgtatcgt
agatcgctga
catatatact
tcctttttga
cagaccccgt
gctgcttgea
taccaactct
ttctagtgta
tcgctctgcet

ggttggactc

ttcaaatatg

aaggacgagt
ttgccttect
gttgggtgca
ttttcgcccc
ggtattatcc
gaatgacttg
aagagaatta
gacaacgatc
aactcgcctt
caccacgatg
tactctagct
acttctgcgc
gcgtgggtct
agttatctac
gataggtgcc
ttagattgat
taatctcatg
agaaaagatc
aacaaaaaaa
ttttccgaag
gccgtagtta
aatcctgtta

aagacgatag

tatccgctca
atgagtattc
gtttttgctc
cgagtgggtt
gaagaacgtt
cgtattgacg
gttgagtact
tgcagtgctg
ggaggaccga
gatcgttggg
cctgtagcaa
tcccggcaac
tcggcccttc
cgcggtatca
acgacgggga
tcactgatta
ttaaaacttc
accaaaatcc
aaaggatctt
ccaccgctac
gtaactggct
ggccaccact
ccagtggctg

ttaccggata

eolf-seql

tgagacaata
aacatttccg
acccagaaac
acatcgaact
ttccaatgat
ccgggcaaga
caccagtcac
ccataaccat
aggagctaac
aaccggagct
tggcaacaac
aattaataga
cggctggetg
ttgcagcact
gtcaggcaac
agcattggta
atttttaatt
cttaacgtga
cttgagatcc
cagcggtggt
tcagcagagc
tcaagaactc
ctgccagtgg

aggcgeagesg

accctgataa
tgtcgccctt
gctggtgaaa
ggatctcaac
gagcactttt
gcaactcggt
agaaaagcat
gagtgataac
cgettttttg
gaatgaagcc
gttgcgcaaa
ctggatggag
gtttattgct
ggggccagat
tatggatgaa
actgtcagac
taaaaggatc
gttttcgttc
tttttttctg
ttgtttgccg
gcagatacca
tgtagcaccg
cgataagtcg

gtcgggctga
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atgcttcaat
attccctttt
gtaaaagatg
agcggtaaga
aaagttctgc
cgccgcatac
cttacggatg
actgcggcca
cacaacatgg
ataccaaacg
ctattaactg
gcggataaag
gataaatctg
ggtaagccct
cgaaatagac
caagtttact
taggtgaaga
cactgagcgt
cgcgtaatct
gatcaagagc
aatactgttc
cctacatacc

tgtcttaccg

acgggggsett

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820



cgtgcacaca
agctatgaga
gcagggtcgg
atagtcctgt
g8888cggag
gctggecttt

ttaccgcctt

cagtgagcga

<210> 55
<211> 2662
<212> DNA

gcccagcttg
aagcgccacg
aacaggagag
cgggtttcgc
cctatggaaa
tgctcacatg
tgagtgagct

ggaagcggag

gagcgaacga
cttcccgaag
cgcacgaggs
cacctctgac
aacgccagca
ttctttcctg
gataccgctc

aa

<213> Artificial Sequence

<220>

eolf-seql

cctacaccga
ggagaaaggc
agcttccagg
ttgagcgtcg
acgcggectt

cgttatcccc

gccgeagecg

<223> Nucleotide sequence of plasmid pXL1

<400> 55
gcgcccaata

cgacaggttt
cactcattag
tgtgagcgga
ctcttcaggc
accctggcegt
atagcgaaga
ggcgcctgat
gcactctcag
cacccgctga

tgaccgtctc

cgcaaaccgc
cccgactgga
gcaccccagg
taacaatttc
agaagagcag
tacccaactt
ggcccgeacc
gcggtatttt
tacaatctgc
cgcgeccctga

cgggagctgc

ctctccccgc
aagcgggcag
ctttacactt
acacaggaaa
aattcactgg
aatcgccttg
gatcgccctt
ctccttacgc
tctgatgccg
cgggcttgtc

atgtgtcaga

gcgttggecg
tgagcgcaac
tatgcttccg
cagctatgac
ccgtecgtttt
cagcacatcc
cccaacagtt
atctgtgcgg
catagttaag
tgctcccggce

ggttttcacc

actgagatac
ggacaggtat
gggaaacgcc
atttttgtga
tttacggttc
tgattctgtg

aacgaccgag

attcattaat
gcaattaatg
gctcgtatgt
catgattacg
acaacgtcgt
ccctttcgcec
gcgcagectg
tatttcacac
ccagccccga
atccgcttac

gtcatcaccg
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ctacagcgtg
ccggtaagcg
tggtatcttt
tgctcgtcag
ctggecctttt

gataaccgta

cgcagcgagt

gcagctggca
tgagttagct
tgtgtggaat
ccaagcttgg
gactgggaaa
agctggcgta
aatggcgaat
cgcatatggt
cacccgccaa
agacaagctg

aaacgcgcga

2880

2940

3000

3060

3120

3180

3240

3262

60

120

180

240

300

360

420

480

540

600

660



gacgaaaggsg

cttagacgtc
tctaaataca
aatattgaaa
ttgcggcatt
ctgaagatca
tccttgagag
tatgtggcgc
actattctca
gcatgacagt
acttacttct
gggatcatgt
acgagcgtga
gcgaactact
ttgcaggacc
gagccggtga
cccgtatcgt
agatcgctga
catatatact
tcctttttga
cagaccccgt
gctgcttgea
taccaactct

ttctagtgta

cctcgtgata
aggtggcact
ttcaaatatg
aaggaagagt
ttgccttect
gttgggtgca
ttttcgcccc
ggtattatcc
gaatgacttg
aagagaatta
gacaacgatc
aactcgcctt
caccacgatg
tactctagct
acttctgcgc
gcgtgggtct
agttatctac
gataggtgcc
ttagattgat
taatctcatg
agaaaagatc
aacaaaaaaa
ttttccgaag

gccgtagtta

cgcctatttt
tttcggggaa
tatccgctca
atgagtattc
gtttttgctc
cgagtgggtt
gaagaacgtt
cgtattgacg
gttgagtact
tgcagtgctg
ggaggaccga
gatcgttggg
cctgtagcaa
tcccggcaac
tcggcccttc
cgcggtatca
acgacgggsga
tcactgatta
ttaaaacttc
accaaaatcc
aaaggatctt
ccaccgctac
gtaactggct

ggccaccact

eolf-seql

tataggttaa
atgtgcgegg
tgagacaata
aacatttccg
acccagaaac
acatcgaact
ttccaatgat
ccgggcaaga
caccagtcac
ccataaccat
aggagctaac
aaccggagct
tggcaacaac
aattaataga
cggctggetg
ttgcagcact
gtcaggcaac
agcattggta
atttttaatt
cttaacgtga
cttgagatcc
cagcggtggt
tcagcagagc

tcaagaactc

tgtcatgata
aacccctatt
accctgataa
tgtcgccctt
gctggtgaaa
ggatctcaac
gagcactttt
gcaactcggt
agaaaagcat
gagtgataac
cgettttttg
gaatgaagcc
gttgcgcaaa
ctggatggag
gtttattgct
ggggccagat
tatggatgaa
actgtcagac
taaaaggatc
gttttcgttc
tttttttctg
ttgtttgccg
gcagatacca

tgtagcaccg
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ataatggttt
tgtttatttt
atgcttcaat
attccctttt
gtaaaagatg
agcggtaaga
aaagttctgc
cgccgcatac
cttacggatg
actgcggcca
cacaacatgg
ataccaaacg
ctattaactg
gcggataaag
gataaatctg
ggtaagccct
cgaaatagac
caagtttact
taggtgaaga
cactgagcgt
cgcgtaatct
gatcaagagc
aatactgttc

cctacatacc

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100



eolf-seql
tcgctctget aatcctgtta ccagtggectg ctgccagtgg cgataagtcg

ggttggactc aagacgatag ttaccggata aggcgcagcg gtcgggectga
cgtgcacaca gcccagcttg gagcgaacga cctacaccga actgagatac
agctatgaga aagcgccacg cttcccgaag ggagaaaggc ggacaggtat
gcagggtcgg aacaggagag cgcacgaggg agcttccagg gggaaacgcec
atagtcctgt cgggtttcgc cacctctgac ttgagcgtcg atttttgtga
gggggcggag cctatggaaa aacgccagca acgcggectt tttacggttc
gctggecttt tgctcacatg ttctttcctg cgttatcccc tgattctgtg
ttaccgcctt tgagtgagct gataccgctc gccgcagccg aacgaccgag
cagtgagcga ggaagcggag aa

<210> 56

<211> 4240

<212> DNA

<213> Artificial Sequence

<220>

tgtcttaccg
acgggggsett
ctacagcgtg
ccggtaagcg
tggtatcttt
tgctcgtcag
ctggecctttt

gataaccgta

cgcagcgagt

<223> Nucleotide sequence of pASK75-PA#1b(200)-IL1RA encoding the

proline/alanine-rich sequence PA#l seamless fused with IL1Ra

<400> 56
acccgacacc atcgaatggc cagatgatta attcctaatt tttgttgaca

gatagagtta ttttaccact ccctatcagt gatagagaaa agtgaaatga
aaaaatctag ataacgaggg caaaaaatga aaaagacagc tatcgcgatt
tggctggttt cgctaccgta gcgcaggeccg ccgeecgetce tgetgeccect
ccceccgecge ccccgeccca getgecceccg ctgecgecacc tgetgeccca
ccccagecge geceggecccc geagetccag ccgeggeacc agcetgeccca
cgecctgetge ccecggecccec geggecaccgg ctgececgegec cgecagcetcca
caccggctge tccggcaccc geccgegeccag cagectgeccc tgecggcacca

ccceccgegge acctgecacce getgeccegg cggecagetcc cgecgegeca
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ctctatcatt
atagttcgac
gcagtggcac
gctcccgetg
gctcccgetg
gctccagegg
gcgectgetg
gctcctgetg

gcccctgecag

2160

2220

2280

2340

2400

2460

2520

2580

2640

2662

60

120

180

240

300

360

420

480

540



ctcctgetgc
caccggccgc
cgccagcagc
caccggccgc
ctcccgcagc
agatgcaagc
aactagttgc
tacccattga
gtgtcaagtc
gcgagaacag
ccagttttga
agcccgtcag
aggaggacga
tttgtctgcc
aagcgegeces
gcccgctcect
agctctaaat
caaaaaactt
tcgeccctttg
aacactcaac
ctattggtta
aacgtttaca
atttttctaa

tcaataatat

acctgctcct
tccagctcct
tcctgcacct
ccecggegecc
cccagcaccc
cttcagaatc
cggatacttg
gcctcatget
tggtgatgag
aaagcaggac
gtctgccgcec
cctcaccaat
gtaagcttga
gtttaccgct
ggtgtggteg
ttcgetttct
cgggggctcc
gattagggtg
acgttggagt
cctatctcgg
aaaaatgagc
atttcaggtg
atacattcaa

tgaaaaagga

gccgeccctg
gccgctcctg
gctgecccctg
gctgecccccg
gcagcaccag
tgggatgtta
caaggaccaa
ctgttcttgg
accagactcc
aagcgcttcg
tgccccggtt
atgcctgacg
cctgtgaagt
actgcgtcac
ttacgcgcag
tcccttectt
ctttagggtt
atggttcacg
ccacgttctt
tctattcttt
tgatttaaca
gcacttttcg
atatgtatcc

agagtatgag

eolf-seql

ctgctgcccc
ccgectgegcc
ccgeegececc
cagcagcccc
ccgcccgacc
accagaagac
atgtcaattt
gaatccatgg
agctggaggc
ccttcatccg
ggttcctctg
aaggcgtcat
gaaaaatggc
ggatctccac
cgtgaccgct
tctcgccacg
ccgatttagt
tagtgggcca
taatagtgga
tgatttataa
aaaatttaac
gggaaatgtg
gctcatgaga

tattcaacat

tgctgctcca
cgctgctcca
tgcggctcca
agccgcaccc
ctctgggaga
cttctatctg
agaagaaaag
agggaagatg
agttaacatc
ctcagacagt
cacagcgatg
ggtcaccaaa
gcacattgtg
gcgccctgta
acacttgcca
ttcgccggct
gctttacggc
tcgccctgat
ctcttgttcc
gggattttgc
gcgaatttta
cgcggaaccc
caataaccct

ttccgtgtcg
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gcccctgecag
gccccagctg
gcacctgctg
gctccagcag
aaatccagca
aggaacaacc
atagatgtgg
tgcctgtcect
actgacctga
ggccccacca
gaagctgacc
ttctacttcc
cgacattttt
gcggegcatt
gcgccctagc
ttccccgtca
acctcgaccc
agacggtttt
aaactggaac
cgatttcggc
acaaaatatt
ctatttgttt
gataaatgct

cccttattcc

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



cttttttgcg
agatgctgaa
taagatcctt
tctgctatgt
catacactat

ggatggcatg

ggccaactta
catgggggat
aaacgacgag
aactggcgaa
taaagttgca
atctggagcc
gccctceccecegt
tagacagatc
tcgtttagat
cgaaggttta
ttggcatgta
gcaccatact
cgctaaaagt
tacacggcct
acaaggtttt
aggttgcgta
tactgatagt

agagccagcc

gcattttgcc
gatcagttgg
gagagttttc
ggcgeggtat
tctcagaatg
acagtaagag
cttctgacaa
catgtaactc
cgtgacacca
ctacttactc
ggaccacttc
ggtgagcgtg
atcgtagtta
gctgagatag
aaaagtaaag
acaacccgta
aaaaataagc
cacttttgcc
tttagatgtg
acagaaaaac
tcactagaga
ttggaagatc
atgccgccat

ttcttattcg

ttcctgtttt
gtgcacgagt
gccccgaaga
tatcccgtat
acttggttga
aattatgcag
cgatcggagg
gccttgatcg
cgatgcctgt
tagcttcccg
tgcgctcggce
gctctcgegg
tctacacgac
gtgcctcact
tgattaacag
aactcgccca
gggctttgcet
ctttagaagg
ctttactaag
agtatgaaac
atgcattata
aagagcatca
tattacgaca

gccttgaatt

eolf-seql

tgctcaccca
gggttacatc
acgttttcca
tgacgccggg
gtactcacca
tgctgccata
accgaaggag
ttgggaaccg
agcaatggca
gcaacaattg
ccttccggct
tatcattgca
ggggagtcag
gattaagcat
cgcattagag
gaagctaggt
cgacgcctta
ggaaagctgg
tcatcgcgat
tctcgaaaat
tgcactcagc
agtcgctaaa
agctatcgaa

gatcatatgc

gaaacgctgg

gaactggatc
atgatgagca
caagagcaac
gtcacagaaa
accatgagtg
ctaaccgctt
gagctgaatg
acaacgttgc
atagactgga
ggctggttta
gcactggggc
gcaactatgg
tggtaggaat
ctgcttaatg
gtagagcagc
gccattgaga
caagattttt
ggagcaaaag
caattagcct
gcagtggggc
gaagaaaggg
ttatttgatc

ggattagaaa
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tgaaagtaaa
tcaacagcgg
cttttaaagt
tcggtcgecg
agcatcttac
ataacactgc
ttttgcacaa
aagccatacc
gcaaactatt
tggaggcgga
ttgctgataa
cagatggtaa
atgaacgaaa
taatgatgtc
aggtcggaat
ctacattgta
tgttagatag
tacgtaataa
tacatttagg
ttttatgcca
attttacttt
aaacacctac
accaaggtgc

aacaacttaa

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420



atgtgaaagt
taaaaggatc
gttttcgttc
tttttttctg
ttgtttgccg
gcagatacca
tgtagcaccg
cgataagtcg
gtcgggctga
actgagatac
ggacaggtat
gggaaacgcc
atttttgtga
tttacggttc
<210> 57

<211> 20
<212> PRT

gggtcttaaa
taggtgaaga
cactgagcgt
cgcgtaatct
gatcaagagc
aatactgtcc
cctacatacc
tgtcttaccg
acggggesgtt
ctacagcgtg
ccggtaagcg
tggtatcttt
tgctcgtcag

ctggecctttt

agcagcataa
tcctttttga
cagaccccgt
gctgecttgea
taccaactct
ttctagtgta
tcgctctgcet
ggttggactc
cgtgcacaca
agctatgaga
gcagggtcgg

atagtcctgt

g8gggceeag

gctggecttt

<213> Artificial Sequence

<220>

eolf-seql

cctttttccg
taatctcatg
agaaaagatc
aacaaaaaaa
ttttccgaag
gccgtagtta
aatcctgtta
aagacgatag
gcccagcttg
aagcgccacg
aacaggagag
cgggtttcgc
cctatggaaa

tgctcacatg

<223> Amino acid sequence of a PA#3

<400> 57

tgatggtaac
accaaaatcc
aaaggatctt
ccaccgctac
gtaactggct
ggccaccact
ccagtggctg
ttaccggata
gagcgaacga
cttcccgaag
cgcacgaggs
cacctctgac

aacgccagca

ttcactagtt
cttaacgtga
cttgagatcc
cagcggtggt
tcagcagagc
tcaagaactc
ctgccagtgg
aggcgcagceg
cctacaccga
ggagaaaggc
agcttccagg
ttgagcgtcg

acgcggcectt

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

1

5

Ala Ala Ala Pro

<210> 58
<211> 18
<212> PRT

20

<213> Artificial Sequence

10

Page 70

15

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4240



eolf-seql

<220>
<223> Amino acid sequence of a PA#5

<400> 58

Ala Ala Ala Ala Ala Pro Ala Ala Ala Ala Ala Pro Ala Ala Ala Ala
1 5 10 15

Ala Pro

<210> 59

<211> 46

<212> DNA

<213> Artificial Sequence

<220>
<223> Upper nucleotide strand depicted in Figure 1C

<400> 59
tacgccaagc ttggctcttc tgccagaaga gtagaattca ctggcc

<210> 60

<211> 46

<212> DNA

<213> Artificial Sequence

<220>
<223> Lower nucleotide strand depicted in Figure 1C

<400> 60
ggccagtgaa ttctactctt ctggcagaag agccaagctt ggcgta

<210> 61

<211> 646

<212> DNA

<213> Artificial Sequence

<220>
<223> Upper nucleotide strand depicted in Figure 1D

<400> 61
tacgccaagc ttggctcttc tgccagccct geccgecacctg cgeccgecatc acctgeggea

cctgcacctt ccgecccecgge tgcatctcct geccgcacccg cgectgeccag cccagetgcea

cctgccccaa gtgcgeccage agcatcccct geccgegectg cccccgetag tccageggcec

Page 71

46

46

60

120

180



ccagctccat
ccagcgectt
ccagcacctt
cccgctccta
ccggctectt
cctgctccaa
ccagcaccaa
cctgctccat
<210>

<211>
<212>

62
646
DNA

ctgcaccagc
ctgctcccgce
cggcccctgce
gtgccccggc
cggegeeggc
gtgctccggc
gcgcacctgc

ccgcaccggc

tgctagccct
agcctcacct
tgctagccca
ggcctcgect
tgcttcacca
tgcatcgcect

cgcctcacca

ggccagaaga

<213> Artificial Sequence

<220>
<223>

<400> 62
ggccagtgaa

cgggtecteg
caggagcagsg
ctggagcagg
ctggtgeage
ctggegeagg
ctggtgecgg
caggagctgg
cggggecage
caggcgegeg

cgggcgeagsg

ttctactctt
cgccgectggt
agcggcaggc
tgctgctggt
agcagcaggc
tgctgctggg
ggccgeaggt
tgcagcaggg
cgeggeagsg
tgcggcagga

tgcggeaggg

ctggccgecg
gaggcggceag
gatgcagccg
gaagcagccg
gaggcegecg
ctagcagcag
gaggctgegg
ctagcagctg
gatgctgctg
gatgcagccg

ctggcagaag

eolf-seql

gctgcaccag
geggeececegsg
gcagcacctg
gctgctcctg
gcagcacctg
gccgctcectg
geggegeceag

gtagaattca

gtgcggatgg
gtgcgettgg
gagcacttgg
gcgecgaagg
gggcactagg
gggccgaagsg
gagcagaagg
gtgcagatgg
gcgcacttgg

gggcggaagsg

agccaagctt

ctcctgettc
caccagcatc
cgccagcctc
caccagcttc
ctccagcgtc
ctcctgcatc
cacccgccag

ctggcc

Lower nucleotide strand depicted in Figure 1D

agcaggcgct
tgctggagca
agcaggggcc
agccggtgcc
agcgggagcea
tgctggtgcc
cgctggggct
agctggggcc
ggcaggtgca
tgcaggtgcc

ggcgta
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tccecgcagcec
tccagcggca
accagctgct
gccageggea
cccageggcec
cccagctgct

cccagcageg

gctgggetgg
gctggggatg
gctggggacg
gctggegaag
gctggtgagg
gctggagatg
gcgggagaag
gctggactag
gctgggetgg

gcaggtgatg

240

300

360

420

480

540

600

646

60

120

180

240

300

360

420

480

540

600

646



<210> 63

<211> 201
<212> PRT
<213> Artificial Sequence

<220>
<223> Amino acid sequence depicted in Figure 1D

<400> 63

Ala
1
Ser
Ala
Ala
Ala
65
Ala
Ser
Ala
Ala
Ala
145
Ala

Ser

Ala

Ser
Ala
Pro
Ser
50

Pro
Ser
Ala
Pro
Ser
130
Pro
Ser

Ala

Pro

Pro
Pro
Ala
35

Pro
Ala
Pro
Pro
Ala
115
Pro
Ala
Pro

Pro

Ala
195

<210> 64

<211> 30

<212> DNA
<213> Artificial Sequence

<220>
<223> Nucleic acid section depicted in Figure 6A

<400> 64

gccgccagaa gagcgegete ttctgecccga

Ala
Ala
20

Pro
Ala
Pro
Ala
Ala
100
Pro
Ala
Pro
Ala
Ala

180
Pro

Ala
5
Ala
Ser
Ala
Ala
Ala
85
Ala
Ser
Ala
Ala
Ala
165
Ala

Ser

Pro
Ser
Ala
Pro
Ser
70

Pro
Ser
Ala
Pro
Ser
150
Pro

Ser

Ala

Ala
Pro
Pro
Ala
55

Pro
Ala
Pro
Pro
Ala
135
Pro
Ala

Pro

Pro

Pro
Ala
Ala
40

Pro
Ala
Pro
Ala
Ala
120
Pro
Ala
Pro

Ala

Ala
200

Ala
Ala
25

Ala
Ser
Ala
Ala
Ala
105
Ala
Ser
Ala
Ala
Ala

185
Ala

eolf-seql

Ser
10

Pro
Ser
Ala
Pro
Ser
90

Pro
Ser
Ala
Pro
Ser

170
Pro

Pro Ala

Ala Pro

Pro Ala

Pro Ala
60

Ala Pro

75

Pro Ala

Ala Pro

Pro Ala

Pro Ala
140

Ala Pro

155

Pro Ala

Ala Pro

Page 73

Ala
Ala
Ala
45

Ala
Ser
Ala
Ala
Ala
125
Ala
Ser

Ala

Ala

Pro
Ser
30

Pro
Ser
Ala
Pro
Ser
110
Pro
Ser
Ala

Pro

Ser
190

Ala
15
Pro

Ala
Pro
Pro
Ala
95

Pro
Ala
Pro
Pro
Ala

175
Pro

Pro
Ala
Pro
Ala
Ala
80

Pro
Ala
Pro
Ala
Ala
160

Pro

Ala



eolf-seql

<210> 65

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Nucleic acid section depicted in Figure 6A

<400> 65
tcgggcagaa gagcgcgctc ttctggeggce

<210> 66

<211> 10

<212> DNA

<213> Artificial Sequence

<220>
<223> Nucleic acid section depicted in Figure 6

<400> 66
gagtaagctt

<210> 67

<211> 10

<212> DNA

<213> Artificial Sequence

<220>
<223> Nucleic acid section depicted in Figure 6

<400> 67
aagcttactc

<210> 68

<211> 12

<212> DNA

<213> Artificial Sequence

<220>
<223> Nucleic acid section of the PA#1b(200) cassette depicted in
Figure 6C

<400> 68

Page 74



eolf-seql
gccgctectg ct

<210> 69

<211> 12

<212> DNA

<213> Artificial Sequence

<220>
<223> Nucleic acid section of the PA#1b(200) cassette depicted in
Figure 6C

<400> 69
ggcggetggt gc

<210> 70

<211> 12

<212> DNA

<213> Artificial Sequence

<220>
<223> Nucleic acid section depicted in Figure 6C

<400> 70
gccgctcctg ct

<210> 71

<211> 12

<212> DNA

<213> Artificial Sequence

<220>
<223> Nucleic acid section depicted in Figure 6C

<400> 71
agcaggagcg gc

<210> 72

<211> 14

<212> DNA

<213> Artificial Sequence

<220>
<223> Nucleic acid section depicted in Figure 6C
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eolf-seql
<400> 72
gcaccaccgc ccga

<210> 73

<211> 15

<212> DNA

<213> Artificial Sequence

<220>
<223> Nucleic acid section depicted in Figure 6C

<400> 73
tcgggegget ggteg

<210> 74

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid strech depicted in Figure 6C

<400> 74
Ala Pro Ala Ala
1

<210> 75

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid strech depicted in Figure 6C

<400> 75
Ala Ala Pro Ala
1

<210> 76

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid strech depicted in Figure 6C
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<400> 76

Ala Pro Ala Ala Arg

1

<210> 77
<211> 5470
<212> DNA

5

<213> Artificial Sequence

<220>

eolf-seql

<223> Nucleotide sequence of pASK75-PA#1d/1c/1b(600)-IL1Ra

<400> 77
acccgacacc

gatagagtta
aaaaatctag
tggctggttt
ctgccgcacc
ccgeccgctcc
ctgcagcacc
ccgcagcacc
ccgeegeacc
ccgeegececc
cggccgctcc
ccgeggegec
cagccgcccc
ctgcagctcc
ccgeegegec
ccgeccgctcc
cggecegegec

cggeggegec

atcgaatggc
ttttaccact
ataacgaggg
cgctaccgta
ggctgcccca
ggccgcacca
agccgcgcect
cgcagcccca
agccgceccca
agcagccccg
ggcagegeceg
cgcagctccc
tgcagcgcca
tgcggcccca
agcggecccg
tgcggcacct

tgcagctcct

cgecggegect

cagatgatta
ccctatcagt
Ccaaaaaatga
gcgcaggecg
gcccctgeceg
gcccecggetg
gcaccggcag
gccccagceag
gcaccggcag
gctccggecg
gccccagceag
gcacctgecgg
gctcctgcag
gcacctgccg
gcccctgecg
gcgeecgecg
geaccggegs

gcacccgcag

attcctaatt tttgttgaca ctctatcatt

gatagagaaa
aaaagacagc
ctagccatca
caccagcagc
cccctgetgce
ctcctgcagc
cgcctgecgc
cccccgeagce
ctcccgeggc
cacctgcagc
ctcccgcagc
cacctgcagc
cccctgecgc
cgcccgetgce
cgccggeagce
ctccagcagc

cgcctgeggce

agtgaaatga
tatcgcgatt
ccatcaccac
tcccgceccect
ccccgecccg
cccggcaccg
tccagcacca
gccggcacca
tccagcacca
ccctgcacca
ccctgcaccc
tccagccccg
accggctcca

tcccgeccect

gccggcaccg
cccggegeceg

accggcccca

Page 77

atagttcgac
gcagtggcac
catagctctt
gcagcccccg
gcagcacccg
gcagcacctg
geggeaccgsg
gccgctccag
gcagctccag
gcagcgccag
geggegeceag
gccgecccag
gccgecccag
gctgccccag
gcagctccgg
gccgcacctg

gcagcccctg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



ccgecgeacc
ccgcagcegcec
cggecggctcc

cggecggctcc

cagcggcacc
ccgeegeacc
ctgccgctcc
ctgccgcacc
ccgeggcacc
ctgccgegcec
cagctgcccc
cggcagctcc
ctgctgcccc
ccgectgegcec
ccgeegececc
cagcagcccc
ccgececgacc
accagaagac
atgtcaattt
gaatccatgg
agctggaggc
ccttcatccg
ggttcctctg

aaggcgtcat

ggctgegect
tgccgcccca
ggcagctccg
ggccgcacct
agcagcgcct
cgcggctcca
tgctgcccct
tgctgcccca
agctgcccca
cgcagctcca
tgcggcacca
cgccgegeca
tgctgctcca
cgctgctcca
tgcggctcca
agccgcaccc
ctctgggaga
cttctatctg
agaagaaaag
agggaagatg
agttaacatc
ctcagacagt
cacagcgatg

ggtcaccaaa

gccccagegg
gecgeccgeag
gcccctgetg
gcacctgccg
gctcctgegg
gcceecgecg
gctcccgetg
gctcccgetg
gctccagegg
gcgectgetg
gctcctgetg
gcccctgecag
gcccctgecag
gccccagetg
gcacctgctg
gctccagcag
aaatccagca
aggaacaacc
atagatgtgg
tgcctgtcect
actgacctga
ggccccacca
gaagctgacc

ttctacttcc

eolf-seql

cccccgetgce

caccggeggc
cgcecggetgce
cgcecggetgce
cgcctgcagc
ctccagcagc
cceccegecge
ccccagecgce
cgcctgetgce
caccggctgc
ccccegeggc
ctcctgectgc
caccggccgc
cgccagcagc
caccggccgc
ctcccgcagc
agatgcaagc
aactagttgc
tacccattga
gtgtcaagtc
gcgagaacag
ccagttttga
agcccgtcag

aggaggacga

cccggecccg
accagctccg
gccggcetccg
tccggccccg
tccggcgecg
ccccgegeca
ccccgeccca
gececggeeccc
cccggececcc
tccggcaccc
acctgcaccc
acctgctcct
tccagctcct
tcctgcacct
cccggegecc
cccagcaccc
cttcagaatc
cggatacttg
gcctcatget
tggtgatgag
aaagcaggac
gtctgccgcec
cctcaccaat

gtaagcttga
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gcggctccag
geggegecegs
gcggeccctg
gctgccccag
gcagccccgg
gctgcacctg
gctgecccccg

gcagctccag

geggeaccegsg
gccgegecag
gctgeccccgg
gccgeccctg
gccgctcctg
gctgecccctg
gctgecccccg
gcagcaccag
tgggatgtta
caaggaccaa
ctgttcttgg
accagactcc
aagcgcttcg
tgccccggtt
atgcctgacg

cctgtgaagt

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520



gaaaaatggc
ggatctccac
cgtgaccgct
tctcgccacg
ccgatttagt
tagtgggcca
taatagtgga
tgatttataa
aaaatttaac
gggaaatgtg
gctcatgaga
tattcaacat
tgctcaccca
gggttacatc
acgttttcca
tgacgccggg
gtactcacca
tgctgccata
accgaaggag
ttgggaaccg
agcaatggca
gcaacaattg
ccttcecggcet

tatcattgca

gcacattgtg
gcgccctgta
acacttgcca
ttcgccggct
gctttacggc
tcgccctgat
ctcttgttcc
gggattttgc
gcgaatttta
cgcggaaccc
caataaccct
ttccgtgtcg
gaaacgctgg
gaactggatc
atgatgagca
caagagcaac
gtcacagaaa
accatgagtg
ctaaccgctt
gagctgaatg
acaacgttgc
atagactgga

ggctggttta

gcactggggc

cgacattttt
gcggegceatt
gcgccctagc
ttccccgtca
acctcgaccc
agacggtttt
aaactggaac
cgatttcggc
acaaaatatt
ctatttgttt
gataaatgct
cccttattcc
tgaaagtaaa
tcaacagcgg
cttttaaagt
tcggtcgccg
agcatcttac
ataacactgc
ttttgcacaa
aagccatacc
gcaaactatt
tggaggcgga
ttgctgataa

cagatggtaa

eolf-seql

tttgtctgcc
aagcgegeces
gcccgctcect
agctctaaat
caaaaaactt
tcgcectttg
aacactcaac
ctattggtta
aacgtttaca
atttttctaa
tcaataatat
cttttttgceg
agatgctgaa
taagatcctt
tctgctatgt
catacactat

ggatggcatg

ggccaactta
catgggggat
aaacgacgag
aactggcgaa
taaagttgca
atctggagcc

gccctcececegt

gtttaccgct
ggtgtggteg
ttcgetttct
cgggggctcc
gattagggtg
acgttggagt
cctatctcgg
aaaaatgagc
atttcaggtg
atacattcaa
tgaaaaagga
gcattttgcc
gatcagttgg
gagagttttc
ggcgeggtat
tctcagaatg
acagtaagag
cttctgacaa
catgtaactc
cgtgacacca
ctacttactc
ggaccacttc
ggtgagcegtg

atcgtagtta
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actgcgtcac
ttacgcgcag
tcccttectt
ctttagggtt
atggttcacg
ccacgttctt
tctattcttt
tgatttaaca
gcacttttcg
atatgtatcc
agagtatgag
ttcctgtttt
gtgcacgagt
gccccgaaga
tatcccgtat
acttggttga
aattatgcag
cgatcggagg
gccttgatcg
cgatgcctgt
tagcttcccg
tgcgctcggce
gctctcgegg

tctacacgac

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960



ggggagtcag

gattaagcat
cgcattagag
gaagctaggt
cgacgcctta
ggaaagctgg
tcatcgcgat
tctcgaaaat
tgcactcagc
agtcgctaaa
agctatcgaa
gatcatatgc
cctttttccg
taatctcatg
agaaaagatc
aacaaaaaaa
ttttccgaag
gccgtagtta
aatcctgtta
aagacgatag
gcccagcecttg
aagcgccacg
aacaggagag

cgggtttcgc

gcaactatgg
tggtaggaat
ctgcttaatg
gtagagcagc
gccattgaga
caagattttt
ggagcaaaag
caattagcct
gcagtggggc
gaagaaaggsg
ttatttgatc
ggattagaaa
tgatggtaac
accaaaatcc
aaaggatctt
ccaccgctac
gtaactggct
ggccaccact
ccagtggctg
ttaccggata
gagcgaacga
cttcccgaag
cgcacgaggg

cacctctgac

atgaacgaaa
taatgatgtc
aggtcggaat
ctacattgta
tgttagatag
tacgtaataa
tacatttagg
ttttatgcca
attttacttt
aaacacctac
accaaggtgc
aacaacttaa
ttcactagtt
cttaacgtga
cttgagatcc
cagcggtggt
tcagcagagc
tcaagaactc
ctgccagtgg
aggcgeagesg
cctacaccga
ggagaaaggc
agcttccagg

ttgagcgtcg

eolf-seql

tagacagatc
tcgtttagat
cgaaggttta
ttggcatgta
gcaccatact
cgctaaaagt
tacacggcct
acaaggtttt
aggttgcgta
tactgatagt
agagccagcc
atgtgaaagt
taaaaggatc
gttttcgttc
tttttttctg
ttgtttgccg
gcagatacca
tgtagcaccg
cgataagtcg
gtcgggctga
actgagatac
ggacaggtat

gggaaacgcc

atttttgtga

gctgagatag
aaaagtaaag
acaacccgta
aaaaataagc
cacttttgcc
tttagatgtg
acagaaaaac
tcactagaga
ttggaagatc
atgccgccat
ttcttattcg
gggtcttaaa
taggtgaaga
cactgagcgt
cgcgtaatct
gatcaagagc
aatactgtcc
cctacatacc
tgtcttaccg
acggggggtt
ctacagcgtg
ccggtaagcg
tggtatcttt

tgctcgtcag
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gtgcctcact
tgattaacag
aactcgccca
gggctttgct
ctttagaagg
ctttactaag
agtatgaaac
atgcattata
aagagcatca
tattacgaca
gccttgaatt
agcagcataa
tcctttttga
cagaccccgt
gctgecttgca
taccaactct
ttctagtgta
tcgctctgcet
ggttggactc
cgtgcacaca
agctatgaga
gcagggtcgg

atagtcctgt

g8g8g8g8cgeasg

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400



eolf-seql

cctatggaaa aacgccagca acgcggecctt tttacggttc ctggecctttt gectggecttt

tgctcacatg

<210> 78
<211> 5470
<212> DNA

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of pASK75-PA#la(600)-IL1Ra

<400> 78
acccgacacc

gatagagtta
aaaaatctag
tggctggttt
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc

ctgccgctcc

atcgaatggc
ttttaccact
ataacgaggg
cgctaccgta
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct

agctgcacct

cagatgatta
ccctatcagt
Ccaaaaaatga
gcgcaggecg
gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag

gctccagcag

attcctaatt
gatagagaaa
aaaagacagc
ctagccatca
cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc

cacctgctgc

tttgttgaca
agtgaaatga
tatcgcgatt
ccatcaccac
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg

accagctccg
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ctctatcatt
atagttcgac
gcagtggcac
catagctctt
gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg

gctgctcctg

5460

5470

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgccgctcc
ctgcccgacc
accagaagac
atgtcaattt
gaatccatgg
agctggaggc
ccttcatccg

ggttcctctg

agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
agctgcacct
ctctgggaga
cttctatctg
agaagaaaag
agggaagatg
agttaacatc
ctcagacagt

cacagcgatg

gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag
gctccagcag
aaatccagca
aggaacaacc
atagatgtgg
tgcctgtcect
actgacctga
ggccccacca

gaagctgacc

eolf-seql

cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc
cacctgctgc
agatgcaagc
aactagttgc
tacccattga
gtgtcaagtc
gcgagaacag
ccagttttga

agcccgtcag

accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
accagctccg
cttcagaatc
cggatacttg
gcctcatget
tggtgatgag
aaagcaggac
gtctgccgcec

cctcaccaat
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gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg
gctgctcctg
tgggatgtta
caaggaccaa
ctgttcttgg
accagactcc
aagcgcttcg
tgccccggtt

atgcctgacg

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460



aaggcgtcat
gaaaaatggc
ggatctccac
cgtgaccgct
tctcgccacg
ccgatttagt
tagtgggcca
taatagtgga
tgatttataa
aaaatttaac
gggaaatgtg
gctcatgaga
tattcaacat
tgctcaccca
gggttacatc
acgttttcca
tgacgccggg
gtactcacca
tgctgccata
accgaaggag
ttgggaaccg
agcaatggca
gcaacaattg

ccttcecggcet

ggtcaccaaa
gcacattgtg
gcgccctgta
acacttgcca
ttcgccggct
gctttacggc
tcgccctgat
ctcttgttcc
gggattttgc
gcgaatttta
cgcggaaccc
caataaccct
ttccgtgtcg
gaaacgctgg
gaactggatc
atgatgagca
caagagcaac
gtcacagaaa
accatgagtg
ctaaccgctt
gagctgaatg
acaacgttgc
atagactgga

ggctggttta

ttctacttcc
cgacattttt
gcggegceatt
gcgccctagc
ttccccgtca
acctcgaccc
agacggtttt
aaactggaac
cgatttcggc
acaaaatatt
ctatttgttt
gataaatgct
cccttattcc
tgaaagtaaa
tcaacagcgg
cttttaaagt
tcggtcgccg
agcatcttac
ataacactgc
ttttgcacaa
aagccatacc
gcaaactatt
tggaggcgga

ttgctgataa

eolf-seql

aggaggacga
tttgtctgcc
aagcgegeces
gcccgctcect
agctctaaat
caaaaaactt
tcgcectttg
aacactcaac
ctattggtta
aacgtttaca
atttttctaa
tcaataatat
cttttttgceg
agatgctgaa
taagatcctt
tctgctatgt
catacactat

ggatggcatg

ggccaactta
catgggggat
aaacgacgag
aactggcgaa
taaagttgca

atctggagcc

gtaagcttga
gtttaccgct
ggtgtggteg
ttcgetttct
cgggggctcc
gattagggtg
acgttggagt
cctatctcgg
aaaaatgagc
atttcaggtg
atacattcaa
tgaaaaagga
gcattttgcc
gatcagttgg
gagagttttc
ggcgeggtat
tctcagaatg
acagtaagag
cttctgacaa
catgtaactc
cgtgacacca
ctacttactc

ggaccacttc

ggtgagcegtg
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cctgtgaagt
actgcgtcac
ttacgcgcag
tcccttectt
ctttagggtt
atggttcacg
ccacgttctt
tctattcttt
tgatttaaca
gcacttttcg
atatgtatcc
agagtatgag
ttcctgtttt
gtgcacgagt
gccccgaaga
tatcccgtat
acttggttga
aattatgcag
cgatcggagg
gccttgatcg
cgatgcctgt
tagcttcccg
tgcgctcggce

gctctcgegg

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900



tatcattgca
ggggagtcag
gattaagcat
cgcattagag
gaagctaggt
cgacgcctta
ggaaagctgg
tcatcgcgat
tctcgaaaat
tgcactcagc
agtcgctaaa
agctatcgaa
gatcatatgc
cctttttccg
taatctcatg
agaaaagatc
aacaaaaaaa
ttttccgaag
gccgtagtta
aatcctgtta
aagacgatag
gcccagcecttg
aagcgccacg

aacaggagag

gcactggggc

gcaactatgg
tggtaggaat
ctgcttaatg
gtagagcagc
gccattgaga
caagattttt
ggagcaaaag
caattagcct
gcagtggggc
gaagaaaggsg
ttatttgatc
ggattagaaa
tgatggtaac
accaaaatcc
aaaggatctt
ccaccgctac
gtaactggct
ggccaccact
ccagtggctg
ttaccggata
gagcgaacga

cttcccgaag

cgCacgagsgsg

cagatggtaa
atgaacgaaa
taatgatgtc
aggtcggaat
ctacattgta
tgttagatag
tacgtaataa
tacatttagg
ttttatgcca
attttacttt
aaacacctac
accaaggtgc
aacaacttaa
ttcactagtt
cttaacgtga
cttgagatcc
cagcggtggt
tcagcagagc
tcaagaactc
ctgccagtgg
aggcgeagesg
cctacaccga
ggagaaaggc

agcttccagg

eolf-seql

gccctceceegt
tagacagatc
tcgtttagat
cgaaggttta
ttggcatgta
gcaccatact
cgctaaaagt
tacacggcct
acaaggtttt
aggttgcgta
tactgatagt
agagccagcc
atgtgaaagt
taaaaggatc
gttttcgttc
tttttttctg
ttgtttgccg
gcagatacca
tgtagcaccg
cgataagtcg
gtcgggctga
actgagatac

ggacaggtat

gggaaacgcc

atcgtagtta
gctgagatag
aaaagtaaag
acaacccgta
aaaaataagc
cacttttgcc
tttagatgtg
acagaaaaac
tcactagaga
ttggaagatc
atgccgccat
ttcttattcg
gggtcttaaa
taggtgaaga
cactgagcgt
cgcgtaatct
gatcaagagc
aatactgtcc
cctacatacc
tgtcttaccg
acggggggtt
ctacagcgtg
ccggtaagcg

tggtatcttt
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tctacacgac
gtgcctcact
tgattaacag
aactcgccca
gggctttgct
ctttagaagg
ctttactaag
agtatgaaac
atgcattata
aagagcatca
tattacgaca
gccttgaatt
agcagcataa
tcctttttga
cagaccccgt
gctgecttgca
taccaactct
ttctagtgta
tcgctctgcet
ggttggactc
cgtgcacaca
agctatgaga
gcagggtcgg

atagtcctgt

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340



eolf-seql

cgggtttcge cacctctgac ttgagcgtcg atttttgtga tgctcgtcag gggggcggag

cctatggaaa aacgccagca acgcggecctt tttacggttc ctggecctttt gectggecttt

tgctcacatg

<210> 79

<211> 4462
<212> DNA
<213>

<220>
<223>

<400> 79
gcgcccaata

cgacaggttt
cactcattag
tgtgagcgga
ctcttcaggc
gggctgcetge
gggcgecesc
gegeageggce
gggcagcagce
gagctgccgc
gggcagctgc
gcgeggeagce
gtgccgceggc
gtgcggcagc
gagcggcagc

gtgcggeggc

cgcaaaccgc
cccgactgga
gcaccccagg
taacaatttc
tggtgctgceg
gggggcages
aggggcagea
aggagcggca
aggggcegscea
cggggcageg
tggcgeggeg
cggtgeccgceg
tggagctgcg
gggggcragct
aggtgcagct

cggggctgcec

Artificial Sequence

ctctccccge
aagcgggcag
ctttacactt

acacaggaaa

ggtgctgggg
ggcgecgess
ggtgcaggag
ggagctggag
ggagcaggtg
ggtgcaggtg
ggtgceggag
g888g8ccgess
ggggrcgscy
8888cgL88L
g88cgcgesss

ggcgecggag

gcgttggecg
tgagcgcaac
tatgcttccg
cagctatgac
ctgcgggagc
cggeeggtgc
ctgctggcgc
cggeeggtgc
cagcaggagc
ccgegeggesc
cagccggtgc
cagcaggcgc
cggctgggsc
cggcgeeesc
ctgctggagc

ctgcaggcgc

Nucleotide sequence of pXL1-PA#1d/1c/1b(600)

attcattaat
gcaattaatg
gctcgtatgt
catgattacg
tgctggagceg
agcaggtgct
agctggggct
tgcaggggct
tgcaggggct
agcaggagct
agcaggcgct
cgctggagct
agcgggagct
agcgggagca
ggcggeesct

cgcaggagca
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gcagctggca
tgagttagct
tgtgtggaat
ccaagcttgg
ggtgeggetg
ggagccgceag
ggagcagegsg
ggagcagcag
ggcgeeeces
ggtgccgcag
ggagctgegg
ggggcragctg
ggggcagceag
ggggcageag
ggageegegs

ggcgectgctg

5400

5460

5470

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



gtgccgctgc
gagccgecgce
gagccgecegce
gecgetgegge
gtgcggeggc
gecgeegecegce
gegeggeegce
gagecggegsce
gegegegegsce
gagctgcagc
gggcggcrtgce
gegeegegsce
gagcggeegce
gggcgecesc
gtgcggeggc
gtgctgeggce
gtgctgcagc
gagecggegsce
gtgcggeggc
accctggcegt
atagcgaaga
ggcgecctgat
gcactctcag

cacccgctga

tggggcagcc
aggggeegcec
cggegecegcec
tggagccgcc
aggggctgct
aggtgcggcc
cggagctgcc
tggggcagca
tggggceggct
tggggcrggcc
tggcgecegeg
tggcgectgcet
tggagctgct
tggagcggct
cggtgeccgcet
aggtgctgcc
gggtgcetgec
gggggctgcea
agaagagcag
tacccaactt
ggcccgeacc
gcggtatttt
tacaatctgc

cgcgccctga

ggggccgegag
ggagccgsgcg
ggagctggtg
g888g8ccgess
ggggeceggtg
ggcgecgess
ggtgceggeg
g8ggcgesag
ggagccggtg
ggggctggag
ggtgcagggsg
ggtgcagggsg
ggtgctggag
ggtgceggeg
ggtgctggag
ggtgcegggsg
8888cgL88L

g8ggcgesag

aattcactgg
aatcgccttg
gatcgccctt
ctccttacgc
tctgatgccg

cgggecttgtc

eolf-seql

cagccggcgc
cagccggcgc
ccgeceggtgce
cagcgggesc
ccgcaggcgc
ctgctggagc
ctgccggegc
cagcgggcgc
cggcagggsc
ctgcaggtgc
ctgcgggagc
ctgcaggtgc
ccgegggagce
ctgcggggsc
cggcaggcgc
ctgcaggagc
cagcagggsc
ctgctggtgc
ccgtcgtttt
cagcacatcc
cccaacagtt
atctgtgcgg
catagttaag

tgctccecggce

ggcaggtgca
agcaggggcc
tgcgggegcet
cgctggggca
tgcgggtgcea
cgccggtgcea
ggcggegegea
ggcagggecc
ggcaggtgct
tgcaggagct
cgcaggtgceg
tgctggggcec
ggccggagec
tgccggtgcet
tgctggggct
tgccggtgca
agccggggct

ggcaggggct

acaacgtcgt
ccctttcgcec
gcgcagcectg
tatttcacac
ccagccccga

atccgcttac
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ggtgeggecg
ggagctgecg
ggggceegcag
ggcgeagecg
ggegeegegs
ggagctgcag
ggtgccegceag
ggggeegcetg
ggggeegeag
ggcgcetgeag
ggagctgegg
ggcgetgecg
ggggctgetg
ggggeggctg
ggggctgegg
ggcgeggetg
ggtgeggecg
ggggeagecg
gactgggaaa
agctggcgta
aatggcgaat
cgcatatggt
cacccgccaa

agacaagctg

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400



tgaccgtctc
gacgaaaggsg
cttagacgtc
tctaaataca
aatattgaaa
ttgcggcatt
ctgaagatca
tccttgagag
tatgtggcgc
actattctca
gcatgacagt
acttacttct
gggatcatgt
acgagcgtga
gcgaactact
ttgcaggacc
gagccggtga
cccgtatcgt
agatcgctga
catatatact
tcctttttga
cagaccccgt
gctgecttgcea

taccaactct

cgggagctgc
cctcgtgata
aggtggcact
ttcaaatatg
aaggaagagt
ttgccttect
gttgggtgca
ttttcgcccc
ggtattatcc
gaatgacttg
aagagaatta
gacaacgatc
aactcgcctt
caccacgatg
tactctagct
acttctgcgc
gcgtgggtct
agttatctac
gataggtgcc
ttagattgat
taatctcatg
agaaaagatc
aacaaaaaaa

ttttccgaag

atgtgtcaga
cgcctatttt
tttcggggaa
tatccgctca
atgagtattc
gtttttgctc
cgagtgggtt
gaagaacgtt
cgtattgacg
gttgagtact
tgcagtgctg
ggaggaccga
gatcgttggg
cctgtagcaa
tccecggcaac
tcggcccttc
cgcggtatca
acgacgggsga
tcactgatta
ttaaaacttc
accaaaatcc
aaaggatctt
ccaccgctac

gtaactggct

eolf-seql

ggttttcacc
tataggttaa
atgtgcgegg
tgagacaata
aacatttccg
acccagaaac
acatcgaact
ttccaatgat
ccgggcaaga
caccagtcac
ccataaccat
aggagctaac
aaccggagct
tggcaacaac
aattaataga
cggetggetg
ttgcagcact
gtcaggcaac
agcattggta
atttttaatt
cttaacgtga
cttgagatcc
cagcggtggt

tcagcagagc

gtcatcaccg
tgtcatgata
aacccctatt
accctgataa
tgtcgccctt
gctggtgaaa
ggatctcaac
gagcactttt
gcaactcggt
agaaaagcat
gagtgataac
cgecttttttg
gaatgaagcc
gttgcgcaaa
ctggatggag
gtttattgct
ggggccagat
tatggatgaa
actgtcagac
taaaaggatc
gttttcgttc
tttttttctg
ttgtttgecg

gcagatacca
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aaacgcgcga
ataatggttt
tgtttatttt
atgcttcaat
attccctttt
gtaaaagatg
agcggtaaga
aaagttctgc
cgccgecatac
cttacggatg
actgcggcca
cacaacatgg
ataccaaacg
ctattaactg
gcggataaag
gataaatctg
ggtaagccct
cgaaatagac
caagtttact
taggtgaaga
cactgagcgt
cgcgtaatct
gatcaagagc

aatactgttc

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840



ttctagtgta
tcgctctgcet
ggttggactc
cgtgcacaca
agctatgaga
gcagggtcgg
atagtcctgt
g8888c8Lag
gctggecttt

ttaccgcctt

cagtgagcga

<210> 80
<211> 1800
<212> DNA

gccgtagtta
aatcctgtta
aagacgatag
gcccagcecttg
aagcgccacg
aacaggagag
cgggtttcgc
cctatggaaa
tgctcacatg
tgagtgagct

ggaagcggag

ggccaccact
ccagtggctg
ttaccggata
gagcgaacga
cttcccgaag
cgcacgagsgs
cacctctgac
aacgccagca
ttctttcctg
gataccgctc

aa

<213> Artificial Sequence

<220>

eolf-seql

tcaagaactc
ctgccagtgg
aggcgcagceg
cctacaccga
ggagaaaggc
agcttccagg
ttgagcgtcg
acgcggectt

cgttatcccc

gccgeagecg

<223> Nucleotide sequence of PA#1a(600)

<400> 80
gccgctccag

gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag

gccgctccag

ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc

ctgcacctgc

tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca

tccagcagca

cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac

cctgctgcac

tgtagcaccg
cgataagtcg
gtcgggctga
actgagatac
ggacaggtat
gggaaacgcc
atttttgtga
tttacggttc
tgattctgtg

aacgaccgag

cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc

cagctccggc
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cctacatacc
tgtcttaccg
acggggestt
ctacagcgtg
ccggtaagcg
tggtatcttt
tgctcgtcag
ctggectttt

gataaccgta

cgcagcgagt

tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet

tgctcctgcet

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4462

60

120

180

240

300

360

420

480



gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag
gccgctccag

<210> 81
<211> 4179

ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc
ctgcacctgc

ctgcacctgc

tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca
tccagcagca

tccagcagca

eolf-seql

cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac
cctgctgcac

cctgctgcac

cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc
cagctccggc

cagctccggc
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tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet
tgctcctgcet

tgctcctgcet

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



<212> DNA

<213> Artificial Sequence

<220>

eolf-seql

<223> Nucleotide sequence of pASK37-MP-huLeptin

<400> 81
acccgacacc

gagtcaattc
cggtgtctct
aacgcgggaa
acaacaactg
gcacgcgecg
cgtggtggtg
tcttctcgceg
cattgctgtg
gacacccatc
tctggtcgca
ggcgegtcetg
agcggaacgg
gaatgagggc
aatgcgcgcc
cgacgatacc
tcgecctgetg
gaagggcaat
tacgcaaacc
ttcccgactg

aggcacccca

atcgaatggc
agggtggtga
tatcagaccg
aaagtggaag
gcgggcaaac
tcgcaaattg
tcgatggtag
caacgcgtca
gaagctgcct
aacagtatta
ttgggtcacc
cgtctggctg
gaaggcgact
atcgttccca
attaccgagt
gaagacagct
gggcaaacca
cagctgttgc
gcctctcccc
gaaagcggsc

ggctttacac

gcaaaacctt
atgtgaaacc
tttcccgegt
cggcgatggc
agtcgttgct
tcgecggcegat
aacgaagcgg
gtgggctgat
gcactaatgt
ttttctccca
agcaaatcgc
gctggcataa
ggagtgccat
ctgcgatgct
ccgggetgeg
catgttatat
gcgtggaccg
ccgtctcact
gcgegttggc
agtgagcgca

tttatgcttc

tcgcggtatg
agtaacgtta
ggtgaaccag
ggagctgaat
gattggcgtt
taaatctcgc
cgtcgaagcc
cattaactat
tccggcgtta
tgaagacggt
gctgttageg
atatctcact
gtccggtttt
ggttgccaac
cgttggtgcg
cccgeccgtta
cttgctgcaa
ggtgaaaaga
cgattcatta
acgcaattaa

cggctcgtat

gcatgatagc
tacgatgtcg
gccagccacg
tacattccca
gccacctcca
gccgatcaac
tgtaaagcgg
ccgctggatg
tttcttgatg
acgcgactgg
ggcccattaa
cgcaatcaaa
caacaaacca
gatcagatgg
gatatctcgg
accaccatca
ctctctcagg
aaaaccaccc
atgcagctgg
tgtgagttag

aatgtgtgga
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gcccggaaga
cagagtatgc
tttctgcgaa
accgecgtggc
gtctggccct
tgggtgccag
cggtgcacaa
accaggatgc
tctctgacca
gcgtggagca
gttctgtctc
ttcagccgat
tgcaaatgct
cgectgggcegc
tagtgggata
aacaggattt
gccaggeggt
tggcgcccaa
cacgacaggt
ctcactcatt

attgtgagcg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



gataacaatt
aaataatttt
ttctgccgtg
gacccgcatt
tctggatttt
ggcagtttat
tgatctggaa
gccgtgggcea
ttatagcacc
gcagctggat
tgtgcgacat
tgtagcggcg
gccagcgecc
ggctttcccc
cggcacctcg
tgatagacgg
ttccaaactg
ttgccgattt
tttaacaaaa
acccctattt
ccctgataaa
gtcgccctta
ctggtgaaag

gatctcaaca

tcacacagga
gtttaacttt
ccgattcaga
aacgatatca
attccgggtc
cagcagattc
aacctgcgtg
agcggtctgg
gaagttgttg
ctgagtccgg
tttttttgtc
cattaagcgc
tagcgcccgc
gtcaagctct
accccaaaaa
tttttcgccc
gaacaacact
cggcctattg
tattaacgtt
gtttattttt
tgcttcaata
ttcccttttt
taaaagatgc

gcggtaagat

aacagctatg
aagaaggaga
aagttcagga
gccataccca
tgcatccgat
tgacaagcat
atctgctgca
aaaccctgga
cactgagccg
gttgttaagc
tgccgtttac
ggcgggtgtg
tcctttegcet
aaatcggggc
acttgattag
tttgacgttg
caaccctatc
gttaaaaaat
tacaatttca
ctaaatacat
atattgaaaa
tgcggcattt
tgaagatcag

ccttgagagt

eolf-seql

accatgatta
tatacatatg
tgataccaaa
gagcgttagc
tctgaccctg
gccgagecgt
tgttctggca
tagcctgggt
tctgcaaggt
ttgacctgtg
cgctactgceg
gtggttacgc
ttcttccctt
atccctttag
ggtgatggtt
gagtccacgt
tcggtctatt
gagctgattt
ggtggcactt
tcaaatatgt
aggaagagta
tgccttectg
ttgggtgcac

tttcgccccg

cggattcact
ccagccagaa
accctgatta
agcaaacaga
agcaaaatgg
aatgttattc
tttagcaaaa
ggtgttctgg
agtctgcaag
aagtgaaaaa
tcacggatcc
gcagcgtgac
cctttctcgce
ggttccgatt
cacgtagtgg
tctttaatag
cttttgattt
aacaaaaatt
ttcggggaaa
atccgctcat
tgagtattca
tttttgctca
gagtgggtta

aagaacgttt
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ggaactctag
gagcgcgctc
aaaccattgt
aagttaccgg
atcagaccct
agattagcaa
gctgtcatct
aagcaagcgg
atatgctgtg
tggcgcacat
ccacgcgcecc
cgctacactt
cacgttcgcc
tagtgcttta
gccatcgccc
tggactcttg
ataagggatt
taacgcgaat
tgtgcgcgga
gagacaataa
acatttccgt
cccagaaacg
catcgaactg

tccaatgatg

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



agcactttta
caactcggtc
gaaaagcatc
agtgataaca
gettttttgc
aatgaagcca
ttgcgcaaac
tggatggagg
tttattgctg
gggccagatg
atggatgaac
ctgtcagacc
aaaaggatct
ttttcgttcc
ttttttctgce
tgtttgccgg
cagataccaa
gtagcaccgc
gataagtcgt
tcgggctgaa
ctgagatacc
gacaggtatc
ggaaacgcct

tttttgtgat

aagttctgct
gccgcataca
ttacggatgg
ctgcggccaa
acaacatggg
taccaaacga
tattaactgg
cggataaagt
ataaatctgg
gtaagccctc
gaaatagaca
aagtttactc
aggtgaagat
actgagcgtc
gcgtaatctg
atcaagagct
atactgtcct
ctacatacct
gtcttaccgg
cggggggttc
tacagcgtga
cggtaagcegg
ggtatcttta

gctcgtcagg

atgtggcgceg
ctattctcag
catgacagta
cttacttctg
ggatcatgta
cgagcgtgac
cgaactactt
tgcaggacca
agccggtgag
ccgtatcgta
gatcgctgag
atatatactt
cctttttgat
agaccccgta
ctgcttgcaa
accaactctt
tctagtgtag
cgctctgcta
gttggactca
gtgcacacag
gctatgagaa
cagggtcgga

tagtcctgtc

ggggcgeagc

eolf-seql

gtattatccc
aatgacttgg
agagaattat
acaacgatcg
actcgccttg
accacgatgc
actctagctt
cttctgecgct
cgtgggtctc
gttatctaca
ataggtgcct
tagattgatt
aatctcatga
gaaaagatca
acaaaaaaac
tttccgaagg
ccgtagttag
atcctgttac
agacgatagt
cccagcttgg
agcgccacgc
acaggagagc
gggtttcgcc

ctatggaaaa

gtattgacgc
ttgagtactc
gcagtgctgc
gaggaccgaa
atcgttggga
ctgtagcaat
cccggcaaca
cggcccttcec
gcggtatcat
cgacggggas
cactgattaa
taaaacttca
ccaaaatccc
aaggatcttc
caccgctacc
taactggctt
gccaccactt
cagtggctgc
taccggataa
agcgaacgac
ttcccgaagg
gcacgaggsga
acctctgact

acgccagcaa
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cgggcaagag
accagtcaca
cataaccatg
ggagctaacc
accggagctg
ggcaacaacg
attaatagac
ggctggetgg
tgcagcactg
tcaggcaact
gcattggtaa
tttttaattt
ttaacgtgag
ttgagatcct
agcggtggtt
cagcagagcg
caagaactct
tgccagtggc
ggcgeagegs
ctacaccgaa
gagaaaggcg
gcttccaggg
tgagcgtcga

cgecggecttt

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140



eolf-seql

ttacggttcc tggccttttg ctggecctttt gctcacatg

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

82
5958
DNA

<220>
<223>

<400> 82
acccgacacc

gagtcaattc
cggtgtctct
aacgcgggaa
acaacaactg
gcacgcgecg
cgtggtggtg
tcttctcgeg
cattgctgtg
gacacccatc
tctggtcgca
ggcgegtcetg
agcggaacgg
gaatgagggc
aatgcgcgcc
cgacgatacc
tcgecctgetg

gaagggcaat

atcgaatggc
agggtggtga
tatcagaccg
aaagtggaag
gcgggcaaac
tcgcaaattg
tcgatggtag
caacgcgtca
gaagctgcct
aacagtatta
ttgggtcacc
cgtctggctg
gaaggcgact
atcgttccca
attaccgagt
gaagacagct
gggcaaacca

cagctgttgc

Artificial Sequence

gcaaaacctt
atgtgaaacc
tttcccgegt
cggcgatggc
agtcgttgct
tcgecggcegat
aacgaagcgg
gtgggctgat
gcactaatgt
ttttctccca
agcaaatcgc
gctggcataa
ggagtgccat
ctgcgatgct
ccgggetgeg
catgttatat
gcgtggaccg

ccgtctcact

Nucleotide sequence of pASK37-MP-huLeptin-PA#1d/1c/1b(600)

tcgcggtatg gcatgatagc gcccggaaga

agtaacgtta
ggtgaaccag
ggagctgaat
gattggcgtt
taaatctcgc
cgtcgaagcc
cattaactat
tccggegtta
tgaagacggt
gctgttageg
atatctcact
gtccggtttt
ggttgccaac
cgttggtgcg
cccgeccgtta

cttgctgcaa

ggtgaaaaga

tacgatgtcg
gccagccacg
tacattccca
gccacctcca
gccgatcaac
tgtaaagcgg
ccgctggatg
tttcttgatg
acgcgactgg
ggcccattaa
cgcaatcaaa
caacaaacca
gatcagatgg
gatatctcgg
accaccatca
ctctctcagg

adaaccaccc
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cagagtatgc
tttctgcgaa
accgecgtggc
gtctggccct
tgggtgccag
cggtgcacaa
accaggatgc
tctctgacca
gcgtggagca
gttctgtctc
ttcagccgat
tgcaaatgct
cgectgggcegc
tagtgggata
aacaggattt
gccaggeggt

tggcgcccaa

4179

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



tacgcaaacc
ttcccgactg
aggcacccca
gataacaatt
aaataatttt
agcccctgcec
agccccggcet
tgcaccggca
agccccagca
agcaccggca
ggctccggcec
ggccccagcea
cgcacctgceg
agctcctgca
agcacctgcc
ggcccctgcec
tgcgcccgcec
tgcaccggceg
tgcacccgca
tgccccageg
agcgcccgcea
ggcccctget
tgcacctgcc

tgctcctgceg

gcctctcccc
gaaagcggsc
ggctttacac
tcacacagga
gtttaacttt
gcaccagcag
gcccctgetg
gctcctgcag
gcgecctgecg
gcccccgeag
gctcccgegg
gcacctgcag
gctcccgcag
gcacctgcag
gcccctgecg
gcgecccgetg
gegeeggeag
gctccagcag
gcgectgegg
gcccccgetg
geaccggegs
gcgeeggetg
gcgeeggetg

gcgcctgcag

gcgegttggc
agtgagcgca
tttatgcttc
aacagctatg
aagaaggaga
ctcccgeccc
ccececegececc
ccccggeacc
ctccagcacc
cgeccggeacc
ctccagcacc
cccctgcacc
cccctgcacc
ctccagcccc
caccggctcc
ctcccgeccc
cgeccggeacc
ccececggegcec
caccggcccc
ccececggeccc
caccagctcc
cgeccggctcc
ctccggceccc

ctccggegcec

eolf-seql

cgattcatta
acgcaattaa
cggctcgtat
accatgatta
tatacatatg
tgcagccccc
ggcagcaccc
ggcagcacct
agcggcaccg
agccgctcca
agcagctcca
agcagcgcca
cgcggegeca
ggccgeccca
agccgcccca
tgctgcccca
ggcagctccg
ggccgcacct

agcagcccct

ggcggctcca
ggeggegeeg
ggcggceccct

ggctgcccca

ggcagccccg

atgcagctgg
tgtgagttag
aatgtgtgga
cggattcact
ccagccgcac
gccgecgctc
gctgcagcac
gccgcagcac
gcecgecgeac
gcegeegecc
gcggecgctc
geegeggesc
gcagccgccc
gctgcagctc
gcegeegege
gccgecgctc
geggeegesgc
geggegeesc
gcecgecgeac
gcecgeagegc
gcggeggctc
gcggeggcetc
gcagcggcac

gcecgecgeac
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cacgacaggt
ctcactcatt
attgtgagcg
ggaactctag
cggctgceccc
cggccgeacc
cagccgcegcec
ccgcagcccc
cagccgceccc
cagcagcccc
cggcagcgcec
ccgcagctcc
ctgcagcgcc
ctgcggcccc
cagcggceccc
ctgcggcacc
ctgcagctcc
ccgeggegcec
cggctgegcec
ctgccgcccc
cggcagctcc
cggccgeacc
cagcagcgcc

ccgeggcetcc

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520



agcccccgcec
tgctcccgcet
agctcccgct
agctccagcg
agcgcctgcet
agctcctgcect
agcccctgcea
agcccctgcea
agccccagct
agcacctgct
cgctccagca
agttcaggat
ccatacccag
gcatccgatt
gacaagcatg
tctgctgcat
aaccctggat
actgagccgt
ttgttaagct
gccgtttacc
gcgggtgtegg
cctttcgcett

aatcggggca

cttgattagg

gctccagcag
gccecccgecg
gccccagecg
gcgectgetg
gcaccggctg
gcceeccgegg
gctcctgetg
gcaccggecg
gcgccagceag
gcaccggecg
gctcccgcag
gataccaaaa
agcgttagca
ctgaccctga
ccgagccgta
gttctggcat
agcctgggtg
ctgcaaggta
tgacctgtga
gctactgcegt
tggttacgcg
tcttececttc
tccctttagg

gtgatggttc

ccececegegcec
ccececegececc
cgececggeccc
ccececggeccc
ctccggcacc
cacctgcacc
cacctgctcc
ctccagctcc
ctcctgcacc
ccececggegcec
ccccagcacc
ccctgattaa
gcaaacagaa
gcaaaatgga
atgttattca
ttagcaaaag
gtgttctgga
gtctgcaaga
agtgaaaaat
cacggatccc
cagcgtgacc
ctttctcgcc

gttccgattt

acgtagtggg

eolf-seql

agctgcacct
agctgccccc
cgcagctcca
cgcggcaccg
cgccgegeca
cgctgccccg
tgccgcccct
tgccgctcect
tgctgcccect
cgctgccccc
cgcagcacca
aaccattgtg
agttaccggt
tcagaccctg
gattagcaat
ctgtcatctg
agcaagcggt
tatgctgtgg
ggcgcacatt
cacgcgccct
gctacacttg
acgttcgccg
agtgctttac

ccatcgccct

gctgeccgctc
gctgccgcac
gcegeggeac
gctgeccgcegc
gcagctgccc
gcggcagctc
gctgectgcecc
gccgetgegc
gcecgeegecc
gcagcagccc
gccgeegtgce
acccgcatta
ctggatttta
gcagtttatc
gatctggaaa
ccgtgggcaa
tatagcaccg
cagctggatc
gtgcgacatt
gtagcggcegce
ccagcgccct
gctttccccg
ggcacctcga

gatagacggt
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ctgctgcccc
ctgctgcccc
cagctgcccc
ccgcagctcc
ctgcggcacc
ccgeegegcec
ctgctgctcc
ccgectgctcc
ctgcggctcc
cagccgcacc
cgattcagaa
acgatatcag
ttccgggtct
agcagattct
acctgecgtga
gcggtctgga
aagttgttgc
tgagtccggg
ttttttgtct
attaagcgcg
agcgcccgct
tcaagctcta
ccccaaaaaa

ttttcgccect

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960



ttgacgttgg
aaccctatct
ttaaaaaatg
acaatttcag
taaatacatt
tattgaaaaa
gcggecatttt
gaagatcagt
cttgagagtt
tgtggcgegg
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gccggtgagc
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccgtag

tgcttgcaaa

agtccacgtt
cggtctattc
agctgattta
gtggcacttt
caaatatgta
ggaagagtat
gccttectgt
tgggtgcacg
ttcgccccga
tattatcccg
atgacttggt
gagaattatg
caacgatcgg
ctcgccttga
ccacgatgcc
ctctagcttc
ttctgcgctc
gtgggtctcg
ttatctacac
taggtgcctc
agattgattt
atctcatgac
aaaagatcaa

Caaaaaaacc

ctttaatagt
ttttgattta
acaaaaattt
tcggggaaat
tccgctcatg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tattgacgcc
tgagtactca
cagtgctgcc
aggaccgaag
tcgttgggaa
tgtagcaatg
ccggcaacaa
ggcccttccg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttct

accgctacca

eolf-seql

ggactcttgt
taagggattt
aacgcgaatt
gtgcgeggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagc
ccagtcacag
ataaccatga
gagctaaccg
ccggagctga
gcaacaacgt
ttaatagact
gctggetggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt

gcggtggttt

tccaaactgg
tgccgatttc
ttaacaaaat
cccctatttg
cctgataaat
tcgcccttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgca
atgaagccat
tgcgcaaact
ggatggaggc
ttattgctga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttcca
tttttctgceg

gtttgccgga
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aacaacactc
ggcctattgg
attaacgttt
tttatttttc
gcttcaataa
tccctttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgcatacac
tacggatggc
tgcggccaac
caacatgggg
accaaacgac
attaactggc
ggataaagtt
taaatctgga
taagccctcc
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatctgc

tcaagagcta

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400



ccaactcttt
ctagtgtagc
gctctgctaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtcg
gggcggagec
tggecttttg
<210>
<211>

<212>
<213>

83
5958
DNA

<220>
<223>

<400> 83
acccgacacc

gagtcaattc
cggtgtctct
aacgcgggaa
acaacaactg
gcacgcgecg
cgtggtggtg
tcttctcgeg

cattgctgtg

ttccgaaggt
cgtagttagg
tcctgttacc
gacgatagtt
ccagcttgga
gcgccacgcet
caggagagcg
ggtttcgcca
tatggaaaaa

ctcacatg

atcgaatggc
agggtggtga
tatcagaccg
aaagtggaag
gcgggcaaac
tcgcaaattg
tcgatggtag
caacgcgtca

gaagctgcct

aactggcttc
ccaccacttc
agtggctgct
accggataag
gcgaacgacc
tcccgaaggg
cacgagggag
cctctgactt

cgccagcaac

Artificial Sequence

gcaaaacctt
atgtgaaacc
tttcccgegt
cggcgatggc
agtcgttgct
tcgecggcegat
aacgaagcgg
gtgggctgat

gcactaatgt

eolf-seql

agcagagcgc
aagaactctg
gccagtggeg
gcgcageggt
tacaccgaac
agaaaggegg
cttccagggg
gagcgtcgat

gcggectttt

agataccaaa
tagcaccgcc
ataagtcgtg
cgggctgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg

tacggttcct

tactgtcctt
tacatacctc

tcttaccggg

ggggegttcg
acagcgtgag
ggtaagcggc
gtatctttat
ctcgtcaggg

ggccttttgc

Nucleotide sequence of pASK37-MP-huLeptin-PAS#1f/1c/1b(600)

tcgcggtatg gcatgatagc gcccggaaga

agtaacgtta
ggtgaaccag
ggagctgaat
gattggcgtt
taaatctcgc
cgtcgaagcc
cattaactat

tccggegtta

tacgatgtcg
gccagccacg
tacattccca
gccacctcca
gccgatcaac
tgtaaagcgg
ccgctggatg

tttcttgatg
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cagagtatgc
tttctgcgaa
accgecgtggc
gtctggccct
tgggtgccag
cggtgcacaa
accaggatgc

tctctgacca

5460

5520

5580

5640

5700

5760

5820

5880

5940

5958

60

120

180

240

300

360

420

480

540



gacacccatc
tctggtcgca
ggcgegtcetg
agcggaacgg
gaatgagggc
aatgcgcgcc
cgacgatacc
tcgecctgetg
gaagggcaat
tacgcaaacc
ttcccgactg
aggcacccca
gataacaatt
aaataatttt
agcccccgcec
ggccccagea
tgccccagcec
ggctcctgcec
agctcctgcc
cgctcctgcea
ggcgecctgcec
tgcaccggca
cgccceccgeg

cgcccctgec

aacagtatta
ttgggtcacc
cgtctggctg
gaaggcgact
atcgttccca
attaccgagt
gaagacagct
gggcaaacca
cagctgttgc
gcctctcccc
gaaagcggsc
ggctttacac
tcacacagga
gtttaacttt
tcgccggecg
tcccecggecg
agtccagcgg
tcccctgecag
tctccagctg
agcccagcag
tctcctgetg
tctccagcag
tcaccagctg

tcacctgcag

ttttctccca
agcaaatcgc
gctggcataa
ggagtgccat
ctgcgatgct
ccgggetgeg
catgttatat
gcgtggaccg
ccgtctcact
gcgegttggc
agtgagcgca
tttatgcttc
aacagctatg
aagaaggaga
ctcccgctcc
caccagctcc
ctccagcccc
cccctgctcc
caccggctcc
ctccggctcc
cacctgcacc
ccececegececc
caccagcgcc

cacctgcacc

eolf-seql

tgaagacggt
gctgttageg
atatctcact
gtccggtttt
ggttgccaac
cgttggtgcg
cccgeccgtta
cttgctgcaa
ggtgaaaaga
cgattcatta
acgcaattaa
cggctcgtat
accatgatta
tatacatatg
gtctgcacct
gtcagcacct
gagtgctccg
atctgcccct
ctcagctccc
atccgccccc
gtcagcccct
gtcagctccc
atccgctcct

tagcgccccg

acgcgactgg
ggcccattaa
cgcaatcaaa
caacaaacca
gatcagatgg
gatatctcgg
accaccatca
ctctctcagg
aaaaccaccc
atgcagctgg
tgtgagttag
aatgtgtgga
cggattcact
ccagcctccc
gctgcctcac
gccgcatcgc
gccgcttccc
gcggcatccc
gctgcctccc
gcecgecagcec
gcagcatctc
gcagccagcc
gctgegtctc

gctgccagtc
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gcgtggagca
gttctgtctc
ttcagccgat
tgcaaatgct
cgectgggcegc
tagtgggata
aacaggattt
gccaggeggt
tggcgcccaa
cacgacaggt
ctcactcatt
attgtgagcg
ggaactctag
ctgccgctcc
cagcagcccc
ctgctgcccc
ccgcagcacc
ctgcggcegcec
cagccgcegcec
ccgcagcccc
ccgcagctcc
cggccgeacc
ccgectgegcec

ctgctgcacc

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



ggcaccggca
tgcgcctgca
agctccggcet
tgccccagcet
agcccctgca
agcgccagca
tgcgecctgcet
agcaccagct
ggcaccagca
agctccagcc
tgcgcccgca
cgecgectgec
tgcccccgcet
agctcctgcect
ggcaccagca
tgcgccagcc
tgcaccagct
tgctccagceg
tgctcctgca
agcacccgcc
agttcaggat
ccatacccag
gcatccgatt

gacaagcatg

tcaccggctg
tcaccagctg
tctcctgegg
agtcctgctg
agtccagcag
agccctgctg
agtccggcag
tctccagccg
agcccggcag
tctcctgcag
tcacctgecgg
agcccagctg
agtccagcgg
tctcccgecag
tctccagegg
tcaccagctg
tcgccagegg
tccccagegg
tccccagetg
agcccagcag
gataccaaaa
agcgttagca
ctgaccctga

ccgagccgta

caccagcacc
cgcctgcacc
ctcctgcacc
ctccggcacc
cgccagceccc
ccccagctcc
ccccagctcc
caccggcacc
caccggcacc
cgccagcacc
cacctgcacc
cacctgcccc
ccccagctcc
ccccagegcec
caccagcacc
ctcccgctcc
caccggctcc
cccctgctcc
ctccagcacc
cgecctgctcc
ccctgattaa
gcaaacagaa
gcaaaatgga

atgttattca

eolf-seql

tagtgcaccg
gtctgcccct
aagtgcgcct
gtcagctccg
atcagcacca
tagcgcaccg
aagtgcccct
ttctgcccca
atctgcgcect
gagcgcacca
ttccgccccg
aagtgcgcca
atctgcacca
ttctgctccc
ttcggcccct
tagtgccccg
ttcggcgecg
aagtgctccg
aagcgcacct
atccgcaccg
aaccattgtg
agttaccggt
tcagaccctg

gattagcaat

gcagcttctc
gcagctagtc
gcagcaagtc
gcagcatctc
gcagcttcac
gcagccagtc
gccgettcegc
gctgcatctc
gccgcatctc
gcagccagcc
gctgcatctc
gcagcatccc
gctgctagcc
gcagcctcac
gctgctagcc
gcggectcgc
gctgcttcac
gctgcatcgc
gccgcctcac
gcggeegtge
acccgcatta
ctggatttta
gcagtttatc

gatctggaaa
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cggctgcccc
cagcagctcc
cggctgegcec
ctgcagcacc
cagccgcacc
ctgcagctcc
ctgcagcccc
cggcagctcc
cggctgegcec
ctgccgcacc
ctgccgcacc
ctgccgegcec
ctgctgcacc
ctgcggcccc
cagcagcacc
ctgctgctcc
cagcagcacc
ctgccgctcc
cagcggcgcec
cgattcagaa
acgatatcag
ttccgggtct
agcagattct

acctgecgtga

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420



tctgctgcat
aaccctggat
actgagccgt
ttgttaagct
gccgtttacc
gcgggtgtgg
cctttegett
aatcggggca
cttgattagg
ttgacgttgg
aaccctatct
ttaaaaaatg
acaatttcag
taaatacatt
tattgaaaaa
gcggecatttt
gaagatcagt
cttgagagtt
tgtggcgegg
tattctcaga
atgacagtaa
ttacttctga

gatcatgtaa

gagcgtgaca

gttctggcat
agcctgggtg
ctgcaaggta
tgacctgtga
gctactgcegt
tggttacgcg
tcttececttc
tccctttagg
gtgatggttc
agtccacgtt
cggtctattc
agctgattta
gtggcacttt
caaatatgta
ggaagagtat
gccttectgt
tgggtgcacg
ttcgccccga
tattatcccg
atgacttggt
gagaattatg
caacgatcgg
ctcgccttga

ccacgatgcc

ttagcaaaag
gtgttctgga
gtctgcaaga
agtgaaaaat
cacggatccc
cagcgtgacc
ctttctcgcc
gttccgattt
acgtagtggg
ctttaatagt
ttttgattta
acaaaaattt
tcggggaaat
tccgctcatg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tattgacgcc
tgagtactca
cagtgctgcc
aggaccgaag
tcgttgggaa

tgtagcaatg

eolf-seql

ctgtcatctg
agcaagcggt
tatgctgtgg
ggcgcacatt
cacgcgccct
gctacacttg
acgttcgccg
agtgctttac
ccatcgccct
ggactcttgt
taagggattt
aacgcgaatt
gtgcgcggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagc
ccagtcacag
ataaccatga
gagctaaccg
ccggagctga

gcaacaacgt

ccgtgggcaa
tatagcaccg
cagctggatc
gtgcgacatt
gtagcggcegce
ccagcgccct
gctttccccg
ggcacctcga
gatagacggt
tccaaactgg
tgccgatttc
ttaacaaaat
cccctatttg
cctgataaat
tcgcccttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgca
atgaagccat

tgcgcaaact
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gcggtctgga
aagttgttgc
tgagtccggg
ttttttgtct
attaagcgcg
agcgcccgct
tcaagctcta
ccccaaaaaa
ttttcgccct
aacaacactc
ggcctattgg
attaacgttt
tttatttttc
gcttcaataa
tccctttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgcatacac
tacggatggc
tgcggccaac
caacatgggg
accaaacgac

attaactggc

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860



gaactactta
gcaggaccac
gccggtgagce
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccgtag
tgcttgcaaa
ccaactcttt
ctagtgtagc
gctctgctaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtcg
gggcggagec
tggccttttg
<210> 84

<211> 4454
<212> DNA

ctctagcttc
ttctgcgctc
gtgggtctcg
ttatctacac
taggtgcctc
agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc
ttccgaaggt
cgtagttagg
tcctgttacc
gacgatagtt
ccagcttgga
gcgccacgcet
caggagagcsg
ggtttcgcca
tatggaaaaa

ctcacatg

ccggcaacaa
ggcccttccg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttct
accgctacca
aactggcttc
ccaccacttc
agtggctgct
accggataag
gcgaacgacc
tcccgaaggg
cacgagggasg
cctctgactt

cgccagcaac

<213> Artificial Sequence

<220>

eolf-seql

ttaatagact
gctggetggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt
gcggtggttt
agcagagcgc
aagaactctg
gccagtggeg
gcgcageggt
tacaccgaac
agaaaggcegg
cttccagggg
gagcgtcgat

gcggectttt

ggatggaggc
ttattgctga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttcca
tttttctgceg
gtttgccgga
agataccaaa
tagcaccgcc
ataagtcgtg
cgggctgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg

tacggttcct

<223> Nucleotide sequence of pXL1-PAS#1f/1c/1b(600)
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ggataaagtt
taaatctgga
taagccctcc
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatctgc
tcaagagcta
tactgtcctt
tacatacctc

tcttaccggg

ggggegttcg
acagcgtgag
ggtaagcggc
gtatctttat
ctcgtcaggg

ggccttttgc

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

5958



<400> 84
gcgcccaata

cgacaggttt
cactcattag
tgtgagcgga
ccgeccecggtgce
cggcaggtgc
cagccggagc
cagccggcgc
ccgeeggesc
cagcagggsc
ctgcgggagce
cagctggtgc
ctgctggcegc
cagecegggsc
ctgctggtgc
cggcaggcesc
cagctggggc
cggcaggesc
ctgccggtgce
ctgctggtgc
ctgccggagc
ctgcaggcgc
ctgcaggggc

ctgccggtgc

cgcaaaccgc
cccgactgga
gcaccccagg
taacaatttc
ggatggagca
gcttggtgcet
acttggagca
cgaaggagcc
actaggagcg
cgaaggtgct
agaaggcgct
agatggagct
acttggggca
ggaaggtgca
gctcggtgcet
agatggtgcc
agaaggtgcc
acttggagct
gctaggagct
tgatggggct
tgacggtgcc
acttggtgca
agacggtgca

actaggtgct

ctctccccge
aagcgggeag
ctttacactt
acacaggaaa
ggcgectgectg
ggagcagctg
ggggeegetg
ggtgccgctg
ggagcagctg
ggtgccgctg
ggggctgegg
ggggeegcetg
ggtgcagctg
ggtgccgcag
ggcgctgcag
ggtgctgecg
ggtgeggetg
ggggctgecg
ggggcagceag
ggcgectgctg
ggagcagcag
ggagccgcag
ggcgcagctg

ggtgcagccg

eolf-seql

gcgttggeceg
tgagcgcaac
tatgcttccg

cagctatgac

ggctggeggsg
gggatgcagg
gggacgctgg
gcgaagctgg
gtgaggctgg
gagatgctgg
gagaagcagg
gactagcggg
ggctggceagg
gtgatgcggg
gagaggctgg
ggcttgetgg
gagaagctgg
gactagcagg

ggcttgectgg

gacttgcagg
gactagctgg
gagaagccgg
gtgatgcagg

gtgatgccgg

attcattaat
gcaattaatg
gctcgtatgt
catgattacg
tgctggcgcc
agcaggagcg
agcaggtgct
tgcaggagca
cgcaggtgct
tgccggggcc
agctggtgca
ggcaggegesg
cgegggtgceg
cgcaggtgceg
agctggcgca
tgccggagct
tgctggggct
cgcaggagct
cgctggtgceg
ggctggtgct
ggcaggcegea
agctggagct
cgcaggggca

tgccggtgca
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gcagctggca
tgagttagct
tgtgtggaat
ccaagcttgg
gctggtgagg
gcaggcgatg
gctggtgaag
gcaggegags
gctgggctag
gcaggtgagg
gcagggctag
gcaggggatg
gcaggagatg
gcagggctgg
gccggagatg
gccggagatg
gcaggegaag
gcaggactgg
gctggtgaag
gcaggagatg
gccggacttg
gctggactag
gccggagaag

gcaggactgg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



cagecegggsc
cagcaggagc
ctgcgggagce
ctgcaggggc
cggegegesc
cagcgggasc
ccgeaggesc
cggeeggasgc
cggcaggtgc
cagcaggtgc
caagaagagc
gttacccaac
gaggcccgca
atgcggtatt
agtacaatct
gacgcgccct
tccgggagct
ggcctcgtga
tcaggtggca
cattcaaata
aaaaggaaga
ttttgeccttc
cagttgggtg

agttttcgcc

gctaggtgca
ggatggegct
tgacgggscg
tgacggtgca
ggatggagcc
tgagggagcc
agatggagca
actcggggct
tgacggagct
agacggageg
agaattcact
ttaatcgcct
ccgatcgccc
ttctecttac
gctctgatgc
gacgggcttg
gcatgtgtca
tacgcctatt
cttttcgggg
tgtatccgct
gtatgagtat
ctgtttttgc
cacgagtggg

ccgaagaacg

ggtgctgcag
ggtgcagctg
ggggctgetg
ggtgcagcag
ggagctgctg
ggtgcagctg
ggggctgcag
ggagccgctg
ggtgeggecg
ggageggcecsg
ggccgtcgtt
tgcagcacat
ttcccaacag
gcatctgtgc
cgcatagtta
tctgctcccg
gaggttttca
tttataggtt
aaatgtgcgc
catgagacaa
tcaacatttc
tcacccagaa
ttacatcgaa

ttttccaatg

eolf-seql

gtgaggcagg
gtgacgcggg
gagatgccgg
gagaggcagsg
ggcttgcagg
gagaggcagsg
gggaggcags
gactggctgg
gggatgctgg
gcgageeges
ttacaacgtc
ccccctttceg
ttgcgcagcc
ggtatttcac
agccagcccc
gcatccgctt
ccgtcatcac
aatgtcatga
ggaaccccta
taaccctgat
cgtgtcgccc
acgctggtga
ctggatctca

atgagcactt

ggcggegegea
ggcgggtgcg
tgcaggagct
cgccggggct
agcggseeeceg
agctggcgcc
agccggtgcet
ggcaggggca
ggccggggct
ggctggageg
gtgactggga
ccagctggceg
tgaatggcga
accgcatatg
gacacccgcc
acagacaagc
cgaaacgcgc
taataatggt
tttgtttatt
aaatgcttca
ttattccctt
aagtaaaaga
acagcggtaa

ttaaagttct
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gcgggagacg
gcegggetgg
gcgggagatg
gcggegetgg
gctggggage
gcaggggatg
gcggegeegaag
gcaggcgatg
gctggtgagg
gcaggeegags
aaaccctggc
taatagcgaa
atggcgcctg
gtgcactctc
aacacccgct
tgtgaccgtc
gagacgaaag
ttcttagacg
tttctaaata
ataatattga
ttttgcggca
tgctgaagat
gatccttgag

gctatgtggc

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880



gcggtattat
cagaatgact
gtaagagaat
ctgacaacga
gtaactcgcc
gacaccacga
cttactctag
ccacttctgc
gagcgtgggt
gtagttatct
gagataggtg
ctttagattg
gataatctca
gtagaaaaga
caaacaaaaa
ctttttccga
tagccgtagt
ctaatcctgt
tcaagacgat
cagcccagct
gaaagcgcca
ggaacaggasg
gtcgggtttc

agcctatgga

cccgtattga
tggttgagta
tatgcagtgc
tcggaggacc
ttgatcgttg
tgcctgtagc
cttcccggca
gctcggccct
ctcgcggtat
acacgacggg
cctcactgat
atttaaaact
tgaccaaaat
tcaaaggatc
aaccaccgct
aggtaactgg
taggccacca
taccagtggc
agttaccgga
tggagcgaac
cgcttcccga
agcgcacgag
gccacctctg

aaaacgccag

cgccgggcaa

ctcaccagtc
tgccataacc
gaaggagcta
ggaaccggasg
aatggcaaca
acaattaata
tccggectggce
cattgcagca
gagtcaggca
taagcattgg
tcatttttaa
cccttaacgt
ttcttgagat
accagcggtg
cttcagcaga
cttcaagaac
tgctgccagt
taaggcgcag
gacctacacc
agggagaaag
ggagcttcca
acttgagcgt

caacgcggcc

eolf-seql

gagcaactcg
acagaaaagc
atgagtgata
accgcttttt
ctgaatgaag
acgttgcgca
gactggatgg
tggtttattg
ctggggccag
actatggatg
taactgtcag
tttaaaagga
gagttttcgt
cctttttttc
gtttgtttgc
gcgcagatac
tctgtagcac
ggcgataagt
cggtcgggct
gaactgagat
gcggacaggt
gggggaaacg
cgatttttgt

tttttacggt

gtcgccgcat
atcttacgga
acactgcggc
tgcacaacat
ccataccaaa
aactattaac
aggcggataa
ctgataaatc
atggtaagcc
aacgaaatag
accaagttta
tctaggtgaa
tccactgagc
tgcgcgtaat
cggatcaaga
caaatactgt
cgcctacata
cgtgtcttac
gaacggeess
acctacagcg
atccggtaag
cctggtatct
gatgctcgtc

tcctggectt
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acactattct
tggcatgaca

caacttactt

gggggatcat
cgacgagcgt
tggcgaacta
agttgcagga
tggagccggt
ctcccgtatc
acagatcgct
ctcatatata
gatccttttt
gtcagacccc
ctgctgcttg
gctaccaact
tcttctagtg
cctcgectctg
cgggttggac
ttcgtgcaca
tgagctatga
cggcagggtc

ttatagtcct

aggeeeecss

ttgctggect

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320



eolf-seql

tttgctcaca tgttctttcc tgcgttatcc cctgattctg tggataaccg tattaccgcc 4380
tttgagtgag ctgataccgc tcgccgcagec cgaacgaccg agcgcagcga gtcagtgagc 4440
gaggaagcgg agaa 4454
<210> 85

<211> 749

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid sequence of PA#1(600)-huLeptin(W100Q)

<400> 85
Met Pro Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala Ala Pro
1 5 10 15
Ala Pro Ala Ala Pro Ala Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala
20 25 30
Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala Ala Ala Pro Ala Ala Pro
35 40 45
Ala Pro Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala Ala Ala
50 55 60
Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala
65 70 75 80
Pro Ala Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala Ala Pro
85 90 95
Ala Pro Ala Ala Pro Ala Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala
100 105 110
Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala Ala Ala Pro Ala Ala Pro
115 120 125
Ala Pro Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala Ala Ala
130 135 140
Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala
145 150 155 160
Pro Ala Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala Ala Pro
165 170 175
Ala Pro Ala Ala Pro Ala Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala
180 185 190
Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala Ala Ala Pro Ala Ala Pro
195 200 205
Ala Pro Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala Ala Ala
210 215 220
Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala
225 230 235 240
Pro Ala Ala Ala Pro Ala Ala Pro Ala Pro Ala Ala Pro Ala Ala Pro

Page 105



Ala
Pro
Ala
Pro
305
Pro
Ala
Pro
Ala
Pro
385
Pro
Ala
Pro
Ala
Pro
465
Pro
Ala
Pro
Ala
Pro
545
Pro
Ala
Pro

Val

Asn

Pro
Ala
Pro
290
Ala
Ala
Pro
Ala
Pro
370
Ala
Ala
Pro
Ala
Pro
450
Ala
Ala
Pro
Ala
Pro
530
Ala
Ala
Pro
Ala
Gln

610
Asp

Ala
Ala
275
Ala
Ala
Ala
Ala
Ala
355
Ala
Ala
Ala
Ala
Ala
435
Ala
Ala
Ala
Ala
Ala
515
Ala
Ala
Ala
Ala
Ala
595
Asp

Ile

Ala
260
Pro
Ala
Pro
Ala
Ala
340
Pro
Ala
Pro
Ala
Ala
420
Pro
Ala
Pro
Ala
Ala
500
Pro
Ala
Pro
Ala
Ala
580
Pro

Asp

Ser

245
Pro

Ala
Pro
Ala
Pro
325
Pro
Ala
Pro
Ala
Pro
405
Pro
Ala
Pro
Ala
Pro
485
Pro
Ala
Pro
Ala
Pro
565
Pro
Ala
Thr

His

Ala
Pro
Ala
Pro
310
Ala
Ala
Pro
Ala
Pro
390
Ala
Ala
Pro
Ala
Pro
470
Ala
Ala
Pro
Ala
Pro
550
Ala
Ala
Pro

Lys

Thr

Ala
Ala
Ala
295
Ala
Ala
Ala
Ala
Ala
375
Ala
Ala
Ala
Ala
Ala
455
Ala
Ala
Ala
Ala
Ala
535
Ala
Ala
Ala
Ala
Thr

615
Gln

Ala
Ala
280
Pro
Ala
Pro
Ala
Ala
360
Pro
Ala
Pro
Ala
Ala
440
Pro
Ala
Pro
Ala
Ala
520
Pro
Ala
Pro
Ala
Ala
600

Leu

Ser

Pro
265
Pro
Ala
Pro
Ala
Pro
345
Pro
Ala
Pro
Ala
Pro
425
Pro
Ala
Pro
Ala
Pro
505
Pro
Ala
Pro
Ala
Pro
585
Pro

Ile

Val

eolf-seql

250
Ala

Ala
Pro
Ala
Pro
330
Ala
Ala
Pro
Ala
Pro
410
Ala
Ala
Pro
Ala
Pro
490
Ala
Ala
Pro
Ala
Pro
570
Ala
Ala
Lys

Ser

Ala Pro
Ala Ala

Ala Ala
300

Ala Pro

315

Ala Ala

Ala Pro
Ala Ala

Ala Ala
380

Ala Pro

395

Ala Ala

Ala Pro
Ala Ala

Ala Ala
460

Ala Pro

475

Ala Ala

Ala Pro
Ala Ala
Ala Ala
540
Ala Pro
555
Ala Ala
Ala Pro
Ala val
Thr Ile

620
Ser Lys
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Ala
Pro
285
Pro
Ala
Pro
Ala
Pro
365
Pro
Ala
Pro
Ala
Pro
445
Pro
Ala
Pro
Ala
Pro
525
Pro
Ala
Pro
Ala
Pro
605
Val

Gln

Pro
270
Ala
Ala
Pro
Ala
Pro
350
Ala
Ala
Pro
Ala
Pro
430
Ala
Ala
Pro
Ala
Pro
510
Ala
Ala
Pro
Ala
Pro
590
Ile

Thr

255
Ala

Ala
Ala
Ala
Ala
335
Ala
Ala
Ala
Ala
Ala
415
Ala
Ala
Ala
Ala
Ala
495
Ala
Ala
Ala
Ala
Ala
575
Ala
Gln
Arg

Val

Ala
Pro
Ala
Ala
320
Pro
Ala
Pro
Ala
Ala
400
Pro
Ala
Pro
Ala
Ala
480
Pro
Ala
Pro
Ala
Ala
560
Pro
Ala
Lys
Ile

Thr



625

Gly Leu Asp

Met Asp Gln
Asn
675

His

Ser Arg
Leu
690
Gly

Leu
Ser Leu
705
Gly

Tyr Ser

Gln Asp Met

<210> 86
<211> 5958
<212> DNA

630

Phe Ile
645
Thr Leu
660
Val Ile

Val Leu

Glu Thr

Pro

Ala

Gln

Ala

Leu

Gly Leu

Val Tyr

Ile Ser
680
Phe Ser
695

Asp Ser

710

Thr Glu
725
Leu Trp

740

Val

Gln

Val Ala

Leu Asp

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of pASK37-MP-PA#1d/1c/1b(600)-huLep(W100Q)

<400> 86
acccgacacc

gagtcaattc
cggtgtctct
aacgcgggaa
acaacaactg
gcacgcgecg
cgtggtggtg
tcttctcgeg
cattgctgtg
gacacccatc

tctggtcgca

ggcgegtctg

atcgaatggc
agggtggtga
tatcagaccg
aaagtggaag
gcgggcaaac
tcgcaaattg
tcgatggtag
caacgcgtca
gaagctgcct
aacagtatta
ttgggtcacc

cgtctggctg

gcaaaacctt
atgtgaaacc
tttcccgegt
cggcgatggc
agtcgttgct
tcgecggcegat
aacgaagcgg
gtgggctgat
gcactaatgt
ttttctccca
agcaaatcgc

gctggcataa

His
Gln
665
Asn
Lys
Leu

Leu

Leu
745

eolf-seql

Pro
650
Gln
Asp
Ser
Gly
Ser

730
Ser

635
Ile

Ile
Leu
Cys
Gly
715

Arg

Pro

Leu
Leu
Glu
His
700
Val

Leu

Gly

Thr
Thr
Asn
685
Leu
Leu

Gln

Cys

Leu
Ser
670
Leu
Pro

Glu

Gly

640
Ser Lys
655
Met Pro

Arg Asp

Gln Ala

Ala Ser
720
Ser Leu

735

tcgcggtatg gcatgatagc gcccggaaga

agtaacgtta

ggtgaaccag

ggagctgaat

gattggcgtt

taaatctcgc

cgtcgaagcc

cattaactat

tccggcgtta

tgaagacggt

gctgttageg

tacgatgtcg

gccagccacg

tacattccca

gccacctcca

gccgatcaac

tgtaaagcgg

ccgctggatg

tttcttgatg

acgcgactgg

ggcccattaa

atatctcact cgcaatcaaa
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cagagtatgc
tttctgcgaa
accgecgtggc
gtctggccct
tgggtgccag
cggtgcacaa
accaggatgc
tctctgacca
gcgtggagca
gttctgtctc

ttcagccgat

60

120

180

240

300

360

420

480

540

600

660

720



agcggaacgg
gaatgagggc
aatgcgcgcc
cgacgatacc
tcgecctgetg
gaagggcaat
tacgcaaacc
ttcccgactg
aggcacccca
gataacaatt
aaataatttt
agcccctgcec
agccccggcet
tgcaccggca
agccccagcea
agcaccggca
ggctccggcec
ggccccagea
cgcacctgceg
agctcctgca
agcacctgcc
ggcccctgcec
tgcgcccgcec

tgcaccggcg

gaaggcgact
atcgttccca
attaccgagt
gaagacagct
gggcaaacca
cagctgttgc
gcctctcccc
gaaagcggsc
ggctttacac
tcacacagga
gtttaacttt
gcaccagcag
gcccctgetg
gctcctgcag
gcgectgecg
gcccccgeag
gctcccgegg
gcacctgcag
gctcccgcag
gcacctgcag
gcccctgecg
gcgecccgetg
gcgeeggeag

gctccagcag

ggagtgccat
ctgcgatgct
ccgggetgeg
catgttatat
gcgtggaccg
ccgtctcact
gcgegttggc
agtgagcgca
tttatgcttc
aacagctatg
aagaaggaga
ctcccgeccc
ccececegececc
cccecggeacc
ctccagcacc
cgeccggeacc
ctccagcacc
cccctgcacc
cccctgcacc
ctccagcccc
caccggctcc
ctcccgeccc
cgeccggeacc

cceceggegcec

eolf-seql

gtccggtttt
ggttgccaac
cgttggtgcg
cccgeccgtta
cttgctgcaa
ggtgaaaaga
cgattcatta
acgcaattaa
cggctcgtat
accatgatta
tatacatatg
tgcagccccc
ggcagcaccc
ggcagcacct
agcggcaccg
agccgctcca
agcagctcca
agcagcgcca
cgcggegeca
ggccgeccca
agccgceccca
tgctgcccca

ggcagctccg

ggccgcacct

caacaaacca
gatcagatgg
gatatctcgg
accaccatca
ctctctcagg
aaaaccaccc
atgcagctgg
tgtgagttag
aatgtgtgga
cggattcact
ccagccgcac
gccgecgctc
gctgcagcac
gccgcagcac
gcecgecgeac
gcecgeegecc
gcggecgctc
geegeggesc
gcagccgccc
gctgcagctc
gcegeegege
gccgecgctc
geggeegesgc

gcgecgecsc
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tgcaaatgct
cgectgggcegc
tagtgggata
aacaggattt
gccaggeggt
tggcgcccaa
cacgacaggt
ctcactcatt
attgtgagcg
ggaactctag
cggctgcccc
cggccgeacc
cagccgcegcec
ccgcagceccc
cagccgceccc
cagcagcccc
cggcagcgcec
ccgcagctcc
ctgcagcgcc
ctgcggcccc
cagcggceccc
ctgcggcacc

ctgcagctcc

ccgeggegcec

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



tgcacccgca
tgccccageg
agcgcccgcea
ggcccctget
tgcacctgcc
tgctcctgceg
agcccccgcec
tgctcccgcet
agctcccgct
agctccagcg
agcgcctgcet
agctcctgct
agcccctgca
agcccctgcea
agccccagct
agcacctgct
cgctccagca
agttcaggat
ccatacccag
gcatccgatt
gacaagcatg
tctgctgcat
aaccctggat

actgagccgt

gcgecetgegg
gcccccgetg
geaccggegs
gcgecggcetg
gcgeecggetg
gcgcctgcag
gctccagcag
gccecccgecg
gccccagecg
gcgectgetg
gcaccggctg
gcceeccgegg
gctcctgetg
gcaccggecg
gcgccagceag
gcaccggecg
gctcccgcag
gataccaaaa
agcgttagca
ctgaccctga
ccgagccgta
gttctggcat
agcctgggtg

ctgcaaggta

caccggcccc
ccececggeccc
caccagctcc
cgeccggctcc
ctccggcccc
ctccggegcec
ccececegegcec
ccececegececc
cgececggeccc
ccececggeccc
ctccggcacc
cacctgcacc
cacctgctcc
ctccagctcc
ctcctgcacc
ccececggegcec
ccccagcacc
ccctgattaa
gcaaacagaa
gcaaaatgga
atgttattca
ttagcaaaag
gtgttctgga

gtctgcaaga

eolf-seql

agcagcccct

ggcggctcca
ggeggegecsg
ggcggceccct
ggctgcccca
ggcagccccg
agctgcacct
agctgccccc
cgcagctcca
cgcggeaccg
cgccgegeca
cgctgccccg
tgccgcccct
tgccgctcect
tgctgcccect
cgctgccccc
cgcagcacca
aaccattgtg
agttaccggt
tcagaccctg
gattagcaat
ctgtcatctg
agcaagcggt

tatgctgtgg

gcecgeegeac
gcecgeagegc
gcggeggcetc
gcggeggctc
gcagcggcac
gcecgecgeac
gctgeccgctc
gctgccgcac
gcegeggeac
gctgeccgcegc
gcagctgccc
gcggcagctc
gctgectgcecc
gccgetgegc
gcegeegecc
gcagcagccc
gccgecegtgc
acccgcatta
ctggatttta
gcagtttatc
gatctggaaa
ccgcaggcaa
tatagcaccg

cagctggatc
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cggctgegcec
ctgccgcccc
cggcagctcc
cggccgeacc
cagcagcgcc
ccgeggcetcc
ctgctgcccc
ctgctgcccc
cagctgcccc
ccgcagctcc
ctgcggcacc
ccgeegegec
ctgctgctcc
ccgectgctcc
ctgcggctcc
cagccgcacc
cgattcagaa
acgatatcag
ttccgggtct
agcagattct
acctgcgtga
gcggtctgga
aagttgttgc

tgagtccggg

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600



ttgttaagct
gccgtttacc
gcgggtgtgg
cctttegett
aatcggggca
cttgattagg
ttgacgttgg
aaccctatct
ttaaaaaatg
acaatttcag
taaatacatt
tattgaaaaa
gcggecatttt
gaagatcagt
cttgagagtt
tgtggcgegg
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta

gcaggaccac

gccggtgagc

tgacctgtga
gctactgcegt
tggttacgcg
tcttcccttc
tccctttagg
gtgatggttc
agtccacgtt
cggtctattc
agctgattta
gtggcacttt
caaatatgta
ggaagagtat
gccttectgt
tgggtgcacg
ttcgccccga
tattatcccg
atgacttggt
gagaattatg
caacgatcgg
ctcgccttga
ccacgatgcc
ctctagcttc

ttctgcgctc

gtgggtctcg

agtgaaaaat
cacggatccc
cagcgtgacc
ctttctcgcc
gttccgattt
acgtagtggg
ctttaatagt
ttttgattta
acaaaaattt
tcggggaaat
tccgctcatg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tattgacgcc
tgagtactca
cagtgctgcc
aggaccgaag
tcgttgggaa
tgtagcaatg
ccggcaacaa
ggcccttccg

cggtatcatt

eolf-seql

ggcgcacatt
cacgcgccct
gctacacttg
acgttcgccg
agtgctttac
ccatcgccct
ggactcttgt
taagggattt
aacgcgaatt
gtgcgcggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagc
ccagtcacag
ataaccatga
gagctaaccg
ccggagctga
gcaacaacgt
ttaatagact
gctggetggt

gcagcactgg

gtgcgacatt
gtagcggcegc
ccagcgccct
gctttccccg
ggcacctcga
gatagacggt
tccaaactgg
tgccgatttc
ttaacaaaat
cccctatttg
cctgataaat
tcgcccttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgca
atgaagccat
tgcgcaaact
ggatggaggc

ttattgctga

ggccagatgg
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ttttttgtct
attaagcgcg
agcgcccgct
tcaagctcta
ccccaaaaaa
ttttcgccect
aacaacactc
ggcctattgg
attaacgttt
tttatttttc
gcttcaataa
tccctttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgcatacac
tacggatggc
tgcggccaac
caacatgggg
accaaacgac
attaactggc
ggataaagtt
taaatctgga

taagccctcc

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040



cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccgtag
tgcttgcaaa
ccaactcttt
ctagtgtagc
gctctgctaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtcg
gggcggagec
tggccttttg
<210> 87

<211> 600
<212> DNA

ttatctacac
taggtgcctc
agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc
ttccgaaggt
cgtagttagg
tcctgttacc
gacgatagtt
ccagcttgga
gcgccacgcet
caggagagcsg
ggtttcgcca
tatggaaaaa

ctcacatg

gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttct
accgctacca
aactggcttc
ccaccacttc
agtggctgct
accggataag
gcgaacgacc
tcccgaaggg
cacgagggasg
cctctgactt

cgccagcaac

<213> Artificial Sequence

<220>

eolf-seql

caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt
gcggtggttt
agcagagcgc
aagaactctg
gccagtggeg
gcgcageggt
tacaccgaac
agaaaggcegg
cttccagggg
gagcgtcgat

gcggectttt

tggatgaacg
tgtcagacca
aaaggatcta
tttcgttcca
tttttctgceg
gtttgccgga
agataccaaa
tagcaccgcc
ataagtcgtg
cgggctgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg

tacggttcct

aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatctgc
tcaagagcta
tactgtcctt
tacatacctc

tcttaccggg

ggggggttcg
acagcgtgag
ggtaagcggc
gtatctttat
ctcgtcaggg

ggccttttgc

<223> Nucleotide sequence of PA#1j(200), codon-optimized for P.
pastoris

<400> 87

gccgcacctg ccgcacctge ccctgetgec ccagetgecc ctgetecctge cgececctgec

gccgectectg ccgectecctge tcctgececget ccagetgetc cagctcctge tgctccagea

Page 111

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

5958

60

120



gctgccccag
gctgcccectg
gccgecccectg
gccgcccectg
gccgecccectg
gccgcacctg
gccgcacctg
gcagcaccag
<210> 88

<211> 600
<212> DNA

ccgceccage
ccgcacctgc
ccgcaccagc
cagcccctgc
ctgctccagc
ccgctccagc
cagccccagc

ccgcaccagc

tcctgctgcec
accagctgct
tcctgcagcc
cccagccgca
accagcagct
ccctgcagcc
accagctgcc

accagcagca

<213> Artificial Sequence

<220>

eolf-seql

ccagccgcac
ccagccgcac
cctgeccgctc
ccagctgccc
ccagccgcac
cctgcagccc
cctgcagcac

ccagccgecc

ctgcaccagc
ctgcacctgc
cagccccagc
ctgccccagc
ctgctccagc
cagctccagc
cagctcctgc

cagccccagc

cgctccagct
cgccccagct
agctccagct
agctcctgct
cgctccagct
cgccccagcec
tgctcctgcet

cgcaccagca

<223> Nucleotide sequence of PA#1k(200), codon-optimized for P.
pastoris

<400> 88
gccgeccctg

gctgecccctg
gctgccccag
gccgecccag
gcecgeeecgg
gccgcacctg
gctgecccctg
gccgeccctg
gcagcaccag

gccgctccag

ccgeeeccge
ctgcaccagc
ctgccccagc
ccgctccagc
cagctccagc
ctgcccctgce
ccgctccagc
ccgecgectgce
cagctcctgc

ctgcacctgc

tcctgctgca
ccctgetget
tccecgecegcec
cccageccgct
tcccgecagcet
tcctgectgcet
acccgccgcea
tccagccgct
tcccgcagca

ccctgcagca

cctgectgctc
ccagccgcac
cccgecgctc
cctgcagctc
cctgctgcac
ccagctgcac
ccagccgctc
cctgcagcac
ccagcagccc

cctgcagctc

ccgcacccgce
cagctccagc
ctgcacccgc
ctgctcctgce
cagctcccgc
ccgctcctgce
ctgcccctgce
ctgcacctgc
cagcaccagc

ctgctccagc
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cgcccctgcec
agctcctgcc
tgcaccagcc
tgcccctgcea
tgctcctgca
cgcaccagcc
agctccagcc
agcacctgct
cgctccagca

ggctccagct

180

240

300

360

420

480

540

600

60

120

180

240

300

360

420

480

540

600



<210> 89

<211> 600
<212> DNA
<213>

<220>
<223>

pastoris

<400> 89
gccgecccecg

gctgcacctg
gccgctccecg
gctgctccag
gccgcaccag
gcagccccag
gccgctcccg
gctgcccccg
gcagctcctg
gcagctcccg
<210> 90

<211> 600
<212> DNA

<213>

<220>
<223>

ccgctccagc
ccgctceccgc
ctgcccctgc
ccgcccctgc
ctgctccagc
ctgcgccagc
ctgctccagc
cagcaccagc
cagcaccggc

ccgctceccgc

pastoris

<400> 90
gccgcacccg

gcagcccccg
gctgcacctg

gcagcacccg

ctgcacctgc
ctgcccctgce
ctgccccagc

ctgctcctgce

Artificial Sequence

acctgccgca
accagctgct
accagctgct
tccggcagcec
tccggcagca
tcccgectget
tccggctgcea
tcctgccgcea
tccagcagct

ccctgctgcea

Artificial Sequence

ccccgeagec
acccgcagca
ccctgetgcea

tcctgcagcet

eolf-seql

cctgcagctc
cccgcagctc
cctgetgctc
ccagcagcac
cctgcagccc
ccagcagctc
cctgctgcac
cctgectgctc
cctgctgcac

cccgcectgcecc

ccagccgcecc
ccagctgcac
ccagcagctc

ccagctgcac

cagcccctgc
ccgcccctgc
ctgcccctgc
ccgctcctgc
ccgctccagc
cagcacccgc
ctgctcctgc
ctgctccagc
ctgcccctgc

cagcacctgc

ctgcccccgce
ctgctcctgce
cagctcccgc

cagccccagc

Page 113

Nucleotide sequence of PA#11(200), codon-optimized for P.

tgctcctgcet
cgcgccagct
tgcacctgca
tgcaccagcc
cgcccctgcec
cgctccagcc
tgctcccget
agcacccgcc
cgctcccgcet

agcacctgca

Nucleotide sequence of PA#1m(200), codon-optimized for P.

tgcacctgca
cgctcccget
tgcccctgcet

agcacctgcc

60

120

180

240

300

360

420

480

540

600

60

120

180

240



gctgctcctg
gcagctccag
gcagctcctg
gccgctectg
gccgcacccg
gccgctccag
<210> 91

<211> 600
<212> DNA

<213>

<220>
<223>

ctgcccccgce
ctgcccctgce
cagctcctgc
cagccccagc
ccgcacctgc

ccgctccagc

cerevisiae

<400> 91
gccgctccag

gcagcccctg
gctgctccag
gcagcacccg
gcagccccag
gcagctcccg
gctgcaccag
gctgccccag
gccgctectg
gctgctcccg
<210> 92

<211> 600
<212> DNA

ctgcaccagc
cagcacccgc
cagcacctgc
ccgcaccagc
cagctcccgc
cagcaccagc
ctgcacccgc
ccgctccagc
cagcacccgc

ctgctcctgc

tccagcagcc
ccccgecgcet
acctgectgct
acccgectgcec
tccagctgct

ccccgecagcect

Artificial Sequence

tccagcagct
tccagcagca
accagccgca
accagccgca
tcctgcagcect
tccagctgct
tccagctgca
accagctgct
accagctgca

tcctgececgcet

eolf-seql

cctgcagcac
ccagctgctc
ccagccgctc
cccgcagceac
cccgcagecc

cctgccgctc

ccagccgctc
cccgectgctc
ccagcagctc
ccagctgctc
cctgetgctc
cccgctgcac
cccgecegctc
cccgecegctc
ccagcagcac

cctgcagctc

ctgctcctgce
ctgctcccgce
ccgcaccagc
ctgcacccgc
ctgcacctgc

cagcacctgc

ctgctcctgc
cagctccagc
ccgctccagc
cagcaccagc
ctgcaccagc
ccgctccagc
cagctcctgc
ctgcaccagc
cagcaccagc

cagctcctgc

Page 114

agcccccgcea
cgcacctgcc
agcacctgct
cgcccctget
cgctcctgcec

agctccagca

Nucleotide sequence of PA#1n(200), codon-optimized for S.

tgctcccgcea
tgcacccgca
agctcctgca
cgctccagct
agcacccgcc
cgcaccagcc
agcaccagct
agctccagct
agcaccagct

cgctccagct

300

360

420

480

540

600

60

120

180

240

300

360

420

480

540

600



<213> Artificial Sequence

<220>

eolf-seql

<223> Nucleotide sequence of PA#0(200), codon-optimized for S.
cerevisiae

<400> 92
gccgctccag

gctgcaccag
gccgctccag
gctgcacctg
gctgctccag
gcagctcctg
gctgcaccag
gctgcacccg
gctgecccctg
gccgcaccag
<210> 93

<211> 600
<212> DNA

ctgctccagc
ccgctcccgce
ctgccccagc
ccgcaccagc
ccgcaccagc
cggcaccggc
ctgcgectgce
ctgcaccagc
ccgctccagc

cagcgcctgc

cccagctgca
accagctgct
tccagcggct
tcctgccgca
gcctgccgea
accagctgcc
gccagccgct
gccagcagct
tccagctgcet

acctgecggct

<213> Artificial Sequence

<220>

cctgcagcgc
cctgectgctc
ccggcagcgc
cctgectgctc
cccgetgecc
cctgcagctc
cctgctgcegc
ccggcagctc
cctgcagcac

ccagcagccc

cagcaccagc
cagcgcctgc
cagccccagc
ccgcaccagc
cagcacctgc
cggctccagc
ctgcaccagc
cagcgcccgc
cagcccctgc

cagccccagc

agctccagca
agctcctgct
agcacccgcc
agcaccggca
ggcgccagea
tgcgcctgcec
ggcaccagca
ggcgectgcet
agccccggeg

ggcccctgec

<223> Nucleotide sequence of PA#1p(200), codon-optimized for S.
cerevisiae

<400> 93
gccgctccag

gcagctccgg
gcagctccag
geggegeegg

geggegeceag

cagcaccagc
ccgctceccgc
cagcacctgc
cagcacccgc

cagctccagc

tcctgcagcect
cccagccgca
gccecgeggea
tcccgcagcec

tccagcggca

ccagctgcac
cccgeagecc
ccagccgctc
cccgeagegce

ccecgeggeac

ctgctccagc
cagctcccgc
ctgcaccggc
ccgceccage

cagctcccgc

Page 115

cgctcccgcet
tgctccagcect
tgcacccgct

ggccccagec

agegeegegcesg

60

120

180

240

300

360

420

480

540

600

60

120

180

240

300



gcagctcctg

gcagegeegg
gcagcccccg
gctgcgccag
gctgccccgg
<210> 94

<211> 600
<212> DNA

cagccccggc
cggctccggc
ccgctccagc
ccgcacctgc

ctgctccggc

ccccgecgcea
gccggeageg
ccctgeggcet

cccggctgcea

gccagcggca

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PA#1q(200), codon-optimized for K. lactis

<400> 94
gccgctccag

gccgctectg
gccgcccectg
gcagcaccag
gcagcaccag
gccgecccectg
gcagctccag
gccgctcccg
gccgctectg
gcagctcctg
<210> 95

<211> 600
<212> DNA

cagcaccggc
ctgcacctgc
ccgcacccgc
ccgctccagc
cagctcctgc
cagcacctgc
cagctcccgc
cagctcctgc
ctgcccccgc

ccgctcecggc

cccagecgeg
acctgcagcc
accagcagca
gcctgecagct
acctgcagca
gccagccegeg
tcctgctgcec
accagctgca
acccgctgca

ccctgcagca

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PA#1r(200), codon-optimized for K. lactis

eolf-seql

ccagcagctc
ccagcggecc
ccggeggesc
cctgctgcac

cctgctgcac

ctgctccggc
ctgctcccgc
ccgeeeccgc
ccgegeceggc

cagcacctgc

ggcaccagca
cgcgeeggea
agcacctgcg
tgcacccgceg

cgcgecageg

cccgecgete cagctcccge tgcacctgea

ccagccgctc
cctgeccgegc
ccagcagccc
ccagccgcac
ccagcagctc
cctgeccgctc
cctgeccgcecc
cccgeggecc

ccagccgctc

cagctcctgc
ctgctccagc
cagctcccgc
cagcccccegc
cagctccagc
ctgcccctgc
ccgcacctgc

cggcceeggc

ccgeaccggc

Page 116

cgctccagcc
agcaccagcc
agcaccagct
tgcccctgcet
agcacccgca
tgcaccagcc
cgcacccgct
agctccagca

cgcacccgcec

360

420

480

540

600

60

120

180

240

300

360

420

480

540

600



<400> 95
gccgecccag

gcagcaccag
gctgctcectg
gcggecccectg
gccgecccag
gccgcacctg
gctgctcccg
gctgegectg
gcagcgceccg
gccgecccecg
<210> 96

<211> 600
<212> DNA

<213>

<220>
<223>

<400> 96
gccgecccecg

gccgegectg
gcagctccag
gctgccccag
gcagcgccag
gccgecccag
gcagctccag

gcagctcccg

cagctcctgc
ccgceccage
ccgctcctgc
cagccccagc
cagcccctgc
cagctccagc
ccgctcctgc
ctgcaccagc
cagcaccagc

ctgcaccagc

ctgctcctgc
cagctccagc
cagcccccgce
ccgctcctgc
cagccccagc
ccgctcctgc
ccgcaccagc

ctgctccagc

tccagctgct
tcctgeccgcet
cceccgeegec
tcctgcagca
tcctgcagca
acccgcagct
cccagctgct
acccgcagca
ccctgecgcet

tccagctgca

Artificial Sequence

cccagctgcc
cccagccgcea
cccagctgca
tccagccgcec
acccgctgct
accagctgcc
cccagecgeg

acctgctgca

eolf-seql

cccgectgctc
cccgecegctc
ccagccgcecc
cctgccgcac
ccagctgcac
cccgeagecc
cctgccgcac
ccggcagegc
ccagcagcac

ccagctgctc

cccgeegegce
ccagcagccc
ccagccgcac
cctgeccgctc
ccagccgcecc
cctgccgcecc
ccagctgctc

cctgectgctc

cagcccctgc
cagcacctgc
cagccccagc
ctgcaccagc
ctgctccggc
cagcacctgc
ctgctcccgc
cagcacctgc
ctgctcctgc

ccgcccctgc

cagcccctgc
cagccccagc
cagcacctgc
ccgceccage
cagctccggc
cagctcccgc
ctgcacctgc

cagccccagc

Page 117

agctcccgcec
cgcccctgcet
agcaccagca
tgccccagcet
cgcaccagca
cgctcccgcet
agctccagcc
agctcctgcc
tgctccagcc

tgccccggcec

Nucleotide sequence of PA#1s(200), codon-optimized for K. lactis

tgctcctgcet
agctcccgcec
tgctcccgcec
agccccagcea
cgcaccagct
cgccccagcea
tgcacctgca

agcgcccgea

60

120

180

240

300

360

420

480

540

600

60

120

180

240

300

360

420

480



eolf-seql
gccgctccag cagctccage acctgcagect ccageccgectc cagccccage cgecgectgec

gccgctccag ctgeccecctge cccagcagca cccgecgete cageccccage agctccagcec

<210> 97
<211> 600
<212> DNA

<213> Artificial Sequence

<220>

540

600

<223> Nucleotide sequence of PA#1t(200), codon-optimized for H. sapiens

(HEK

<400> 97
gccgctectg

gctgecccctg
gccgctccag
gctgctcccg
gcagcccctg
gctgctcctg
gctgctccag

gctgcaccgg

gcagcacccg

gccgeaccgg

<210> 98
<211> 600
<212> DNA

cells)

ctgctccagc
cagctcctgc
ccgctcecctgce
ctgcacccgc
cagcaccagc
ccgcaccagc
ctgctcctgce
ccgctccagc
ccgcaccggc

ctgcaccggc

tccagctgca
tccggcagcet
tcctgeccgcet
tccagcagct
tccagctgcet
accagccgct
accggcagca
tccagcagct
tccggcagca

accagcagct

<213> Artificial Sequence

<220>

ccagccgctc
cccgcagctc
cctgcagcac
ccggctgcac
cccgcagctc
ccagctgcac
ccagctgctc
cctgeccgctc
ccagccgcac

ccagccgctc

cggcaccagc
ctgcaccagc
ccgctccggce
cagcaccggc
cagctcctgc
ccgcaccagc
ccgctccggce
ccgcaccagc
cagctcccgc

cggctcctgce

agcacccgct
tgctccagcect
cgcaccagct
tgctccagca
tgctccggcec
tgcacccgcc
tgctcccgcet
agctcccgca
tgcaccggct

agctccagca

60

120

180

240

300

360

420

480

540

600

<223> Nucleotide sequence of PA#1u(200), codon-optimized for H. sapiens

(HEK

<400> 98

cells)

gccgecccgg ctgectceccge tcctgcageca ccggecagetc ccgectccage cgcaccagcea

Page 118

60



gcagcacccg
gctgccccag
gcagctccgg
gctgcaccag
gcagccccag
gctgcacccg
gcagctcctg
gcagctcccg
gccgcacccg
<210> 99

<211> 600
<212> DNA

cagctccagc
ccgcaccagc
ccgctccagc
cagctccggc
ctgcaccagc
ctgctcccgc
cagctcccgc
ctgctccggc

cagcaccagc

accggctgca
accggcagct
tcctgctgcea
tccagctgct
accagccgca
accagctgca
ccctgcagct
tcctgccgcea

tccagcagct

<213> Artificial Sequence

<220>

eolf-seql

cccgctgcac
ccggetgctc
cccgcagctc
ccagcagcac
cctgcagctc
ccagcagcac
cctgeccgctc
ccagctgcac

ccagctgctc

ctgctccagc
ctgctccagc
ccgcaccggce
cagctccagc
cagcaccagc
ccgcaccagc
ctgctcccgc
ccgctcecggc

ctgctcctgc

cgctccagca
agcacccgcc
agctccagcc
cgcacccgct
tgctccggcea
cgctccggcec
tgctcctgcec
agcaccagca

tgcaccagct

120

180

240

300

360

420

480

540

600

<223> Nucleotide sequence of PA#1v(200), codon-optimized for H. sapiens

(HEK

<400> 99
gccgecccegg

gcagctccag
gccgectccgg
gctgctccag
gcagcaccag
gccgcaccag
gcagctccag
gcagcccctg
gccgctectg

gcagctcccg

cells)

cagcacccgc
cagcaccggc
ctgcaccagc
cagctcccgc
cagctccagc
ctgctccggc
ctgctccggc
ccgctcctgce
cagctccggc

ctgcaccagc

accggctgca
accggcagct
tccagcagca
tccggeccgcet
cccageccgct
tccggcagcet
accggctgca
accagctgca
accagctgca

accagcagct

ccagccgctc
cccgcagceac
ccagctgctc
cctgctgcac
ccagcagctc
cctgctgcac
ccggecgctc
cccgetgctc
cctgcagctc

ccecgeegeac

cagcaccggc
cagctccggc
cagctccagc
cggctccagc
ctgctcccgce
cagctcccgc
cggctcccgce
cagctccggc
ccgctccagc

cggctccagc
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cgcaccagcc
agctccagcc
agcacccgca
tgctccggcec
agcaccggca
cgctccagct
cgcaccagct
tgctcctgca
tgctcctgca

tgcaccagca

60

120

180

240

300

360

420

480

540

600



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

100
600
DNA

<220>
<223>

subtilis

<400> 100
gccgeaccgg

gccgcacccg
gctgctccag

gcggeteegg
gcagcccctg
gcagctccgg
gctgctcectg
gcagctccag
gccgctectg
gctgcacctg
<210>
<211>

<212>
<213>

101
600
DNA

<220>
<223>

ctgcaccggc
ctgctcccgc
cggctccggc
ctgcaccggc
ctgctccggc
cagctccggc
ctgcacctgc
ctgctccagc
cagcgcctgc

ctgcgecctgc

subtilis

<400> 101

Artificial Sequence

accagctgcg
tcctgctgceg
tcctgcagcect
tccagccgca
gcctgetgea
tcctgectgcet
accggctgct
gccagctgct
accagccgct

gcctgetgcet

Artificial Sequence

eolf-seql

cctgctgcac
ccagctgcac
cctgeccgctc
ccagcagcac
ccggcagctc
ccggcagegc
ccagcagcgc
ccggcagcac

ccggeggctc

cctgetgegc

cagcaccggc
cagctccggc
cagctccagc
cggcaccggc
cggcaccagc
cagcgccagc
cggcaccggc

cggctccggc

ctgcaccagc

ctgctccggc

Nucleotide sequence of PA#1w(200), codon-optimized for B.

agcaccagca
agcgcctgeg
agcaccagct
agcgccagct
ggcaccggca
agctcctgca
tgcgeccggcet
tgcgecctgcea
cgcaccggct

agctcctgca

Nucleotide sequence of PA#1x(200), codon-optimized for B.

gccgcacctg cagcaccagc tccggcagca ccggcagetc cagecgectge ggectcegget

gctgctcctg cagctcctge gccagetgecg ccagcagetc cagctccage cgctecctget

gcagcccctg cggcaccgge tccggcaget ccagcggecac cagcaccgge agctccgget

Page 120

60

120

180

240

300

360

420

480

540

600

60

120

180



gcagcgccag
gcagcaccag
gcggcaccag

gctgcaccgg

gcagcacctg

gcggectcectg

gcagcaccgg

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

102
600
DNA

<220>
<223>

cagctccggc
ccgctccggce
cagcaccagc
ctgctccggce
cggctccggce
cagctccggc

ctgcaccagc

subtilis

<400> 102
gccgeaccgg

gctgcaccag
gccgctccag
gcagcgcctg
gctgcccectg
gccgctectg
gccgeaccgg
gctgegectg
gcagctccag

gcagcaccag

<210> 103

ctgcgccagc
cggcaccagc
ccgctcecggc
cagcgccagc
ctgcaccagc
cagcaccagc
cagcacctgc
cggctcctgc
ctgcgecctgc

ctgcgccagc

accagcagct
tccagctgceg
gcctgcagca
tccagcagct
accggctgca

tcctgccgca

accagcggcg

Artificial Sequence

acctgcagcg
accagcagcg
accggctgct
tccggcagceg
tccagccgct
gccageggea
accagcagct
accagcggct
gccagcagca

gcctgecagcet

eolf-seql

ccagcagcgc
cctgccgcac
ccagcagcgc
ccggctgcac
ccggeggeac
ccggetgctc

ccagccgcac

cctgeccgctc
cctgcggcac
ccggcagcac
ccagcagcac
ccggetgegc
ccggeagegce
ccagctgctc
ccagctgctc
ccggetgegc

ccggetgctc

cagctcctgc
cggctccagc
cagcacctgc
cagcgcctgc
cggctccagc
cagctccggc

cagcacctgc

ctgctccggc
cggcaccagc
cagcaccagc
cagctccagc
ctgctcctgc
ctgctccggc
cggctccagc
ctgcgecctgc
ctgcaccagc

cggcaccagc
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ggcaccagcc
ggcaccggct
tgctccggca
tgcgcctgca
tgctccagca
tgcgccageg

tgcgcctgcet

Nucleotide sequence of PA#1ly(200), codon-optimized for B.

tgctccggcet
cgcaccagct
tgcaccagcg
tgcaccggct
agcgccagct
tgcaccagct
ggctcctgca
cgctccagca

ggctccggca

tgcgccagcet

240

300

360

420

480

540

600

60

120

180

240

300

360

420

480

540

600



<211>
<212>
<213>

600
DNA

<220>
<223>

<400> 103
gccgcacctg

gccgctectg
gctgccccag
gctgcccectg
gccgcccectg
gccgctectg
gccgecccectg
gccgcacctg
gccgcccectg
gcagcaccag
<210>
<211>

<212>
<213>

104
600
DNA

<220>
<223>

<400> 104
gccgecccag

gccgegectg
gcggcacccg
gcagcgccag

gcggeccectg

ccgcacctgc
ccgctcctgc
ccgceccage
ccgcacctgc
ccgcaccagc
cagcccctgc
ccgctccagc
ccgctccagc
cagccccagc

ccgcaccagc

cagcaccggc
ccgctceccgc

cggcacctgc

cggcgectgc

cagctcccge cccggeageg

Artificial Sequence

ccctgectgcec
tccagccgct
tcctgctgcec
accagctgct
tcctgcagcec
ccctgccgcea
accagcagct
ccctgcagcc
accagctgcc

accagcagca

Artificial Sequence

tccagctgcc
acccgcggct
acctgccgcc

tcctgccgcea

eolf-seql

ccagctgccc
ccagctgctc
ccagccgcac
ccagccgcac
cctgeccgctc
ccagctgccc
ccagccgcac
cctgcagccc
cctgcagccc

ccagccgecc

ccagccgcac
ccggecgecc
cccgeggctc
ccagcagcac

cccgetgegce

ctgctcctgc
cagctcctgc
ctgcaccagc
ctgcacctgc
cagccccagc
ctgccccagc
ctgctccagc
cagccccagc
cagctcctgc

ctgcaccagc

cagcaccagc
ctgcgeceggc
ctgctcccgc
cagcacccgc

cagcacccgc
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Nucleotide sequence of PA#1z(200), codon-optimized for E. coli

cgcccctgcec
tgctccagcect
cgctccagct
tgccccagcet
agctccagct
cgctcctgct
tgctccagcect
cgctccagcc
tgctcctgcet

cgcaccagca

Nucleotide sequence of PA#1aa(200), codon-optimized for E. coli

cgctccageg
ggcaccggeg
ggcgccagea
cgcgccagea

tgctcccgeg

60

120

180

240

300

360

420

480

540

600

60

120

180

240

300



gcagcccccg

gcggcaccag
geegegeegg
gcagcccctg

gccgeaccgg

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

105
600
DNA

<220>
<223>

<400> 105
gccgegececg

gcagcaccgg
gcagcaccgg
gctgcaccgg
gcagcccctg
geggeaccegsg
gcagcccctg
gctgcaccag

gcggcaccag

gccgcacctg

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

106
600
DNA

<220>
<223>

cagctccggc
ccgcacccgc
cagccccggc
cggcacctgc

ccgctcecggc

ctgcacccgc
cagcccccgc
cagcgcctgc
cagctcctgc
cagcgeceggc
ccgcacccgc
cggcaccagc
cctcaccggc
cggcgecagc

ctgcccecggc

ccctgeggcet
accggctgcg
ccccgcectgcec
acccgcggct

acctgcagcg

Artificial Sequence

eolf-seql

ccagctgcac
cccgeegegce
cctgctgcac
cccgcectgcecc

ccggctgcac

cagcaccggc
cagcgccagc
ccgecgectgc
ctgcacccgc

cagcgcceggc

agcgccggeg
cgctccagct
agcaccggcg
agcgcecgcec

agctccagcg

Nucleotide sequence of PA#1ab(200), codon-optimized for E. coli

accagctgca ccagccgcac cggcaccgge ggecccaget

geeggeegeg
gccagctgct
cccagcagcc
acccgecgcec
cccggeggcet
acccgcageg
gccggeegea
gcccgecagct

gccegeegec

Artificial Sequence

ccagccgegc
cccgcagctc
ccggeggesc
cccgecagceac
ccagcagcac
ccagcggcac
ccagctgctc
ccggcagcac

cccgecegctc

cggcaccggc

ctgctccggc
cagcgcccgc
ctgcgeccggc
ctgctccagc
cagctccggc
ccgecccage
cggegeeggc

ccgegeceggc
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tgctccggcet
ggcgcctgca
cgccccagct
cgccccagct
agcaccagct
cgctcccgcec
cgctcccgeg
tgctcctgcec

tgcacctgcg

Nucleotide sequence of PA#lac(200), codon-optimized for E. coli

360

420

480

540

600

60

120

180

240

300

360

420

480

540

600



<400> 106
gccgegecag

gccgegececg
gcggcaccag

gctgctccag

gccgctceegg

gctgctccgg

gcagccccgg

gctgctccag

gcagctccgg

gccgcaccag

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

107
600
DNA

<220>
<223>

<400> 107
gccgegececg

geggeececegsg
gcagctcccg
gcagcccccg
gctgctcccg
gccgctccecg
gcagcccccg

gcagcccccg

cggcgecagc
cggctcccgc
ccgegecagc
ccgcccctgc
ctgcaccggc
cggcacctgc
cggcaccagc
cagctcctgc
ccgecccage

cagcacctgc

ctgcaccggc
cggctcccgc
ccgcaccagc
ccgctccagc
ctgccccagc
ctgcgcccgc
ctgccccggc

cagccccagc

tcctgccgceg
acccgctgeg
acccgctgeg
acccgctgct
accggcagca
cccecgeegeg
tccagcagcg
ccctgectgeg
accggcagcg

gccggeggct

Artificial Sequence

eolf-seql

cccgecagecc
cccgecegctc
cctgcagcac
ccagctgcgc
ccggetgegce
ccagctgccc
ccagctgcgc
cctgeggctc
ccagcagcac

cccgcagcac

cagcgcccgc
cagcacctgc
ccgctcecggc
ccgecccage
cagccccggc
ccgcaccggc
ctgccccagc
cggcgecagc
cggcgecagc

ctgctccggc

cgctccggcec
cgccccageg
ggceeeggeg
cgcceeggcec
tgccccggcea
agctccagcg
agcgccagcec
tgctcctgcet
tgcccctgcec

tgcccctgcec

Nucleotide sequence of PA#1ad(200), codon-optimized for E. coli

acctgctgcg ccggecggege ctgcacctge agcaccagca

acctgccgcc
gccagecgea
gcctgetgea
tccagccgct
gcctgetgcet
gcctgecagcet

acctgctgct

ccggcagctc
ccagccgctc
cctgeccgegc
ccggeggesc
cctgcagcac
ccagcggegc

cccgetgegce

ccgcaccggc
cggcceccgc
ctgcgcctgc
ccgcacctgc
cagctcccgc

cggctcccgc

cggccecggc
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ggcgcctgec
ggctccggca
cgcacctgcc
tgcccctgeg
cgctccggcec
tgcgcccgcec

tgctccagcect

60

120

180

240

300

360

420

480

540

600

60

120

180

240

300

360

420

480



eolf-seql
gcagctccag cggcccctge ccctgetget cccgecgege cagectcctge cgectceccaget

gcagctcctg ctgctccecge gececggecaget ccggetgecac cggectccage agctcctgeg

<210> 108
<211> 300
<212> DNA

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PA#lae(100), codon-optimized for E. coli

<400> 108
gccgctectg

gccgcacctg

gcggcaccag
gccgegeccg
gctgcccectg
<210> 109

<211> 600
<212> DNA

ctgcccctgc
ctgccccagc
ctgccccagc
cagctccagc

cggcaccagc

tcccgetgcec
tcccgectgcec
tccagcggceg
gcctgetgea

tcctgctgcec

<213> Artificial Sequence

<220>

cccgeecgecc ccgecccage tgececceeget

ccagccgcegc
cctgectgcecc
ccggetgctc

ccecgeggeac

cggcceccgc
cggcceccgc
cggcacccgc

ctgcacccgc

agctccagcc
ggcaccggct
cgcgccagca

tgccccggceg

<223> Nucleotide sequence of PA#laf(200), codon-optimized for C.
glutamicum

<400> 109
gccgegececg

gccgeccctg
gccgctccag
gctgcaccag
gcggcaccag
gctgegectg

gccgcacccg

cggctcctgce
ctgcgcccgc
ccgcaccggc
ccgegecagc
cagctccagc
cggcccctgce

ccgecgectgce

cccagcagceg
gcctgcaget
gcccgctgea
accagctgca
tccagctgceg
accagccgcec

cccageccgct

ccecgeggeac
ccecgeegecc
cctgeccgctc
cctgcggccc
cctgcggcac

ccagctgcac

ccggeggeac

cagcaccggc
cagcccccgc
cggegeeggc
ctgcgccagc
ctgccccggce
ccgcccctgce

ctgccccagc
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ggccccggec

tgcaccagca
cgctccagcc
tgcgccagca
tgccccggeg
ggcgectgec

tgctcctgca

540

600

60

120

180

240

300

60

120

180

240

300

360

420



eolf-seql

gcagcccctg ccgeeccecgge gecagecgea cccgecgeac cagcacctge agegecaget

gccgegecag ctgegectge ccccgecagec cccgecgete ctgectccage cgcacccgcea

gccgctcecgg ctgctccage cccagcaget ccagecggecac ccgeccctge tgcaccgget

<210> 110
<211> 600
<212> DNA

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PA#lag(200), codon-optimized for C.
glutamicum

<400> 110
gccgctceegg

gccgecccectg
gctgcacccg
gctgcacccg
gccgecccag
gcggcacctg
gccgecccag
gcggctcccg
gcggeccccg
gcagcgceccg
<210> 111

<211> 600
<212> DNA

ccgeeeccgc
cagccccagc
ctgcaccggc
cggcccctgc
ccgecccage
cagctccagc
ctgccccagc
cggcgecagc
cggctccagc

cggctcccgc

acccgctgct

tcccgcagcec

cccggeggcet
gccggeagec
gccagctgceg
tcctgectgcet
tccggecgcec
geeggeggec
tcctgcagcect

tcctgcagca

<213> Artificial Sequence

<220>

cccgeagegc
cccgectgctc
cctgccgcecc
ccagcggcac
ccagcggctc
ccecgeggegc
cctgeggctc
ccagcagctc
ccggcectgcecc

cctgcagcac

cggcgcectgc
ctgctccagc
cagcgeceggc
cagcgcctgc
cggccccagc
ccgeeeccgc
ctgctcctgc
cagctcctgc
cagcccctgc

cagcccctgc

ggcacccgca
tgcacccgceg
ggctcccgcet
cgcaccggca
tgcgeccggcea
agcacctgct
agcgcctgct
agcaccggca

cgcaccggct

tgcaccggcg

<223> Nucleotide sequence of PA#1ah(200), codon-optimized for C.
glutamicum

Page 126
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<400> 111
gccgctectg

geagegeegs
gcagcgcctg
gcggetecgg
gccgeacccg
gccgctccag
gcagcgcececg
gccgegecag
gctgecccctg

gctgegeegg

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

112
600
DNA

<220>
<223>

cagcaccagc
cggcacccgc
ccgcacctgc
cggccccagc
cggcaccggc
cagcaccagc
ccgeeeccge
ctgcgcccgc
ccgctccggce

ctgcccctgce

glutamicum

<400> 112
gccgctccag

gccgcacctg
gctgcgeccg
geggegeecg
gccgcacctg
gcagcacctg
gcagccccag

gcagcccccg

ctgcacccgc
ctgcacctgc
cagctcctgc
cagcaccagc
cggegeeggc
ccgccccage
ccgegeeggc

cagcgccagc

gccagecggcet
tccggctgceg
tccagccgct
gccecgeagec
gccegeggec
accagcggct
gcctgecgea
cccageggct
gccagccgct

accagcggct

Artificial Sequence

tcctgccgcea
accggccgct
ccccgeagcec
tccggecegcet
gccggeegea
cccagccgct

tccggeggcec

gccagccgct

eolf-seql

cccgecgceac
ccggeegegc
ccagcggcgc
ccagccgcgc
cccgectgecc
ccggeggesc
ccagcggcac
cctgccgecc
ccecgeegecc

ccggecgctc

ccggeggctc
ccecgeegecc
ccggeagegce
cccgcectgcecc
ccggetgegc
ccagccgctc

ccggeggecc

ccggcagcac

cggcaccagc
ctgccccggce
ccgeeeccge
ccgcacctgc
ctgcacccgc
cggctcccgce
cggcaccagc
ccgegeeggc
ccgctcctgce

cggccceccgc

cagcacccgc

cggceeeggc
ccgcaccggc
cggcaccggc
ccgegeeggc
ccgcaccggc

cggctccggc

ctgcacctgc

Page 127

tgctcccgcet
ggcgecctgca
ggccccagea
tgcgccggcec
tgcccccgcea
tgcccccgcea
agcgcccgeg
cgctcctgcea

ggctccggcec

cgctccagct

Nucleotide sequence of PA#1ai(200), codon-optimized for C.

ggcacctgcc
ggctccagcc
agcccctgeg
tgccccagcec
agcccccgct
tgcgectgcet
agccccagcec

ggcgeeegeg

60

120

180

240

300

360

420

480

540

600

60
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180

240

300

360

420

480



gcggcacctg cagecgectge gececcgetgec cccgeggecce ccgeteectge cgegeecggeg

eolf-seql

gcggcaccag ccgecccctge cccagetgea ccggeagege ctgeccccge tgegecagec

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

113
600
DNA

<220>
<223>

<400> 113
gccgctccecg

gctgctccag
gccgcacccg
gccgecccecg
gccgcacctg
gccgegectg
gccgctccag
gccgcacccg
gccgctccecg
gctgctcectg
<210>
<211>

<212>
<213>

114
600
DNA

<220>

<223>

<400> 114

ctgcccctgc
ccgeceeecge
ctgcacctgc
cagcccccgc
ctgcacccgc
ccgcccctgc
cagccccagc
ctgcaccagc
ccgcaccagc

ccgctcctgc

Artificial Sequence

tcctgctgceg
tcccgctgcea
gcctgeggcet
accagcagcc
tcctgectgcet
ccccgeagcea
ccctgecgcet
acctgcagcg
tcctgctgca

tcccgcagcet

Artificial Sequence

cccgctgcac
ccagctgctc
cccgecegctc
ccagccgcac
cccgcagceac
ccagcagctc
ccagctgctc
cccgctgcac
cccgectgctc

cccgetgegce

ctgcccctgc
ccgctcctgc
ccgeeeccege
cagctccagc
cagcccctgc
ccgceccage
ctgctccagc
cagcgcccegc
cagcacccgc

ctgctccagc

tgctcccgcea
cgctcccgcet
tgcgcccgcea
agccccagct
agctcccgct
tgcacctgca
cgcaccagca
tgccccagcet
cgctcccgcec

tgcaccagcc

gccgecacctg ccgcaccage ccccgecagea cccgeagege cagetccage agctccagec

gccgcacctg ccgectcececge gececcgetget cctgecgece ctgecccectge tgcaccceget

Page 128

540

600

Nucleotide sequence of PA#1aj(200), codon-optimized for P. patens

60

120

180

240

300

360

420

480

540

600

Nucleotide sequence of PA#1ak(200), codon-optimized for P. patens

60

120



gcagctcctg
gccgctccag
gctgctcectg
gccgctectg
gctgcacccg
gccgecccag

gccgecccecg

gcagctccgg

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

115
600
DNA

<220>
<223>

<400> 115
gccgcaccag

gccgcaccag
gcagccccag
gctgcecgeccg
gctgcacccg
gctgccccag
gccgcccectg
gctgctcccg
gccgctectg

gccgctcccg

<210> 116

ccgctcctgc
ctgcccctgc
ctgcccccgc
ccgctcctgc
ccgcccctgc
ccgecgecagce
ctgcacccgc

ccgctceccgc

ctgctcccgc
ccgceccage
ccgctcctgc
ccgctceccgc
ccgcacctgc
ccgeceeeggce
ccgeceeecge
ccgcacctgc
ctgcacccgc

ccgececcgc

acctgccgct
tcctgccgceg
accagcagct
ccctgetget
tcctgcagcect
gccagctgcc
accagctgca

acctgctgct

Artificial Sequence

acctgcagca
ccctgcagca
accagccgcc
cccageccgcec
acctgctgcc
acccgctgcc
accagcggcc
cccagccgca
ccctgetget

tcctgccgcec

eolf-seql

cctgcagccc
cctgectgcecc
ccagccgegc
cctgctgcac
ccagccgctc
cctgctgcac
cccgectgctc

cccgcectgcecc

ccagccgctc
cccgcagcac
cctgctgcac
ccagctgccc
cccgctgcac
cccgecegctc
ccagcagccc
cctgeccgcecc
cctgeccgctc

ccecgeegeac

ctgctcctgc
cagcaccggc
ctgcgcctgc
ccgctceccgc
ccgctccagc
ctgctcccgc
ccgcccctgc

ctgcgecctgc

ccgcccctgc
ctgctcccgc
cggctccagc
ccgctccagc
ctgcacctgc
ctgctcctgc
ccgceccage
cagctcccgc
ccgctceccgc

cagcacctgc

Page 129

tgcccctgcet
cgccccagcea
tgcccccgcet
tgctcctgcet
tgcaccagcc
cgctcccgcet
tgctcccgcet

cgctcccgea

cgctccagcc
agctccagcc
cgcgcccgcet
tgctcccgcea
cgcccctgea
tgcaccagct
cgctccagct
cgctcccgcec
tgctcccgcet

agctcctgcc

180

240

300

360

420

480

540

600

Nucleotide sequence of PA#1al(200), codon-optimized for P. patens

60

120

180

240

300

360

420

480

540

600



<211>
<212>
<213>

600
DNA

<220>
<223>

fluorescens

<400> 116
gccgegecag

gccgegectg
gcecgegececg
gcecgeeecgg
gccgegecag
gcecgeeecgg
geggeececegsg
geegegeegs
gcecgeeecgg

gccgeaccgg

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

117
600
DNA

<220>
<223>

cggegeeggc
cggecgcectgce
cagcgceceggc
cggctcccgce
ccgecgectgce
ccgegeeggc
cggegeecgce
ccgecgectgce
cagcgcctgc

ccgcccctgce

fluorescens

<400> 117
gccgegececg

gccgegeccg
gccgegectg

gccgctcccg

cagccccagc
ccgeeceeggce
ctgcccctgc

ccgcacctgc

Artificial Sequence

cccageccgceg
gcctgeggcec
ccctgecgeg
geceggeegec
cccggeegeg
tccggeccgceg
accagccgceg
ccctgecgcec
gccagecgca

gccagegsgcsg

Artificial Sequence

cccggecegeg
cccggecgcet
ccctgecgeg

acccgecgcec

eolf-seql

ccggcagcgc
ccagcggcgc
ccggcagccc
cctgcggcac
ccggeegegc
ccagcggccc
cctgccgegc
ccecgeegegce
ccggeegegc

cccgcagegc

ccecgeegeac
ccecgeegegc
ccggeegegc

ccagctgcgc

cagcgccecgc
cggcgcecagc
ccgecgectgce
cggcgcectgce
cggegeecgc
ctgcgectgce
ccgegeeggc
ctgccccagc
cggcgcecagc

cggcgcectgce

ccgegececgc
cggcceeggc
ccgecccagc

ccgcacccgc

Page 130

Nucleotide sequence of PA#lam(200), codon-optimized for P.

cgcgecagcea
ggcaccggca
ggccccagea
ggeeeeggeg
cgcacctgcc
agccccagcec
cgcaccggca
agccccggea
cgcaccagcc

cgcacccgeg

Nucleotide sequence of PA#1an(200), codon-optimized for P.

cgccecctget
cgccecggcec

ggcccctgec

ggcgeccgec

60

120

180

240

300

360

420

480

540

600

60

120

180

240



gccgececgg
geggeececegsg
gccgegecag
gcggctcccg
gcagcgceccg
gcecgegececg
<210> 118

<211> 600
<212> DNA

cagcgceccgc
ccgcacccgc
ccgctceccgc
ccgegececgc
ccgegecagc

ccgegececgc

gcctgecegeg
geeegeggeg
cccagecgcec
gccegeegeg
ccececgecegec

accagccgcea

<213> Artificial Sequence

<220>

eolf-seql

ccggeegecc
cccgecegctc
ccggetgegc
cctgccgcecc
ccagcagcgc

ccecgeegecc

ctgcccctgc
cagccccggc
ccgcccctgc
cagcgcccegc
ccgceccage

cagcccctgc

tgcgcccgcec
cgcccecggea
cgcceeggcec
cgecgeecgcec
agccceggcec

agcgcctgcec

<223> Nucleotide sequence of PA#lao(200), codon-optimized for P.
fluorescens

<400> 118
gccgecccag

gcecgecegecg
gcecgegececg
gccgeccctg
gccgcacccg
gctgccccag
gccgegecag
geegegeegs
gccgecccag
gccgcaccag
<210> 119

<211> 600
<212> DNA

ccgcccctgce
ccgcacccgce
ccgcccctgce
ccgecccagce
ccgcacccgce
ccgcaccagc
ccgegececgce
cagccccagc
ccgegeccgce

ccgcccctgce

ccctgecgcec
cccagcagca
cccggetgeg
cccggecegea
ccecggecegcec
cccageccgceg
ccecggecegcec
cccagecgcec

acccgecegcec

cccggeegeg

<213> Artificial Sequence

ccagccgcac
cccgetgegce
cccgecegecc
cccgecegecc
cctgccgcecc
ccagccgcac
ccagccgecc
cctgcagcac
cctgeccgctc

cccgetgegce

ccgeeecggc
ccgctcctgce
cagcgccagc
cggcccctgce
ctgcacccgc
ccgcccctgce
ccgctcccgce
ccgcacccgc
ctgccccagc

ccgeceeggc
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agccccagcec
cgcgeecgeg
tgcgcccgcec
cgecgeccgcet
cgecgectgcec
agcccctgcec
cgccccagcec
cgcgeecgcec
cgccccagcec

cgcacccgeg

300

360

420

480

540

600

60

120

180

240

300

360

420

480

540

600



<220>

eolf-seql

<223> Nucleotide sequence of PA#lap(200), codon-optimized for T.
thermophila

<400> 119
gccgctccag

gcagctcctg
gctgcccectg
gccgcacctg
gctgcacctg
gccgcacctg
gctgcacctg
gctgcacctg
gcagctcctg
gccgctccag
<210>
<211>

<212>
<213>

120
600
DNA

<220>
<223>

ctgctccggc
cagcccccegc
ctgctcccgc
cagctccagc
ctgcacccgc
ccgctccagc
ctgctcctgc
ctgctccagc
ctgctcccgc

ctgctcccgc

thermophila

<400> 120
gccgctectg

gcagctcctg
gccgctectg
gcagctcctg
gctgctcctg

gcagcacctg

ctgcaccagc
cagctcctgc
cagctcccgc
cggcccctgce
cagccccagc

ctgctccggc

tcccgectget
tccagctgca
ccctgetget
cccagctgct
tccagctgct
tcctgcagcect
cccagcagct
accagctgca
accagctgca

cccagctgct

Artificial Sequence

acctgctgct
tcctgectgcet
acctgectgct
tcctgcagcet
tcctgectgcec

tccagctgcet

cctgcagctc
ccggctgcac
cctgcagctc
cctgctgcac
ccagctgctc
cccgecgeac
cctgcagctc
ccagcagctc
cctgeccgctc

ccagcagctc

cctgcagcac
ccggcagctc
ccagctgccc
ccggetgctc
ccagccgctc

cccgcageac

ccgctccagc
cagctcctgc
cggcacctgc
ctgctcctgc
ctgcccctgc
ctgctccagc
cagctccagc
ctgctcctgc
ccgctccagc

cagcaccagc

ccgctcctgce
ctgctcccgce
cagcacctgc
ctgctcctgce
cagctccagc

ctgctcctgce

Page 132

tgctcctgcea
tgctcctgcet
tgctcctgcet
agcaccagct
agctccagct
agctcccgca
agctcctgcc
agctcctgcc
agcaccagct

agctccagct

Nucleotide sequence of PA#1aq(200), codon-optimized for T.

tgcccctgcet
tgcccctgcet
tgccccagcet
cgcaccagct
tgcaccagct

tgcaccggca

60

120

180

240

300

360

420

480

540

600

60

120

180

240

300

360



gctgctcctg
gctgcacctg
gcagcacctg
gctgcacctg
<210> 121

<211> 600
<212> DNA

cagctcctgc
cagctcctgc
ccgctcctgce

ctgcgccagc

accagctgct
tccggctgca
cccagctgcec

tcctgctgcea

<213> Artificial Sequence

<220>

eolf-seql

cctgccgcecc
cctgctgecc
cctgectgctc

cctgcagccc

ctgcacctgc
ctgcaccagc
ctgctccagc

ctgctcctgce

tgcacctgct
tgcacctgct
tgcacccgct

tgcacctgct

<223> Nucleotide sequence of PA#lar(200), codon-optimized for T.
thermophila

<400> 121
gccgctectg

gctgctccag
gctgctcectg
gctgctccag
gctgctcectg
gctgctccag
gccgctectg
gctgcaccag
gccgctccag
gctgctcectg
<210> 122

<211> 600
<212> DNA

cagctccagc
ctgcacctgc
ctgcccccgc
cagctcctgc
cggcacctgc
ccgcccctgc
cagcccctgc
ccgctcctgc
cagctccagc

ctgcacccgc

acctgctgca
acccgctgca
tcctgctgcea
tccagccgca
tccagctgct
tcctgctgeg
tccagcagcc
ccctgetget
tcctgectgcet

acctgcagca

<213> Artificial Sequence

<220>

ccagctgccc
ccggetgctc
cctgccgcac
ccagcagcac
ccagcggctc
cctgetgctc
cctgeccgctc
ccagcagcac
ccagcggcac

ccagcagctc

ctgccccagc
cggctcctgc
ctgctcctgc
cagctcctgc
ctgcacctgc
cagcccctgc
ctgctcctgc
ctgctcccgc
cagctccagc

ccgctcctgc

tgctcccgcet
tgctcctgcec
ggctccagcc
agcacctgca
tgctcccgcea
agctcctgcc
agcgcctgca
cgctccagct
tgctcctgcet

tgctcccget

<223> Nucleotide sequence of PA#las(200), codon-optimized for T.
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600



thermophila

<400> 122
gccgcacctg

gccgctccag
gcagctcctg
gctgctcctg
gccgctectg
gcagctcccg
gcagctcctg
gctgecccctg
gctgcaccag
gcagctcctg
<210> 123

<211> 600
<212> DNA

cagctccagc
cagcacctgc
ccgcacccgce
ctgcccctgce
ctgctcccgce
cagctcctgc
ctgctccagc
cagctccagc
ctgcacctgc

ctgcacccgc

acctgeccgct
tcctgcagcet
tccecgetgcet
tcctgectgcet
acccgctgct
gcctgetget
ccctgetgcet
accagctgct
accagctgcc

ccctgetget

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PAS#1k(200), codon-optimized for E. coli

<400> 123
gcctctectg

gcctcacctg
gctagccctg
gcttcaccgg
gctagtcctg
gcttctccgg
gcaagccctg

gcctcaccag

cagctccggc
cagcaccagc
ccgcacccgce
cagcccctgc
cggccccagc
ccgctcccgce
ccgcaccggc

ccgctcecctgce

cccagcttca
ccctgegtceg
cccagcaagt
accagcttcc
accagcgtct
tcccgctagce
ccctgectct

tcccgecttceg

eolf-seql

cccgecgeac
ccagcagctc
ccagctgctc
cctgcggctc
cctgccgctc
cctgctgcegc
cccgetgctc
cctgeccgctc
cctgctgcac

ccagctgcac

ctgctcctgce
ctgcccctgce
ctgctccggce
cagcacccgc
cagcacctgc
ctgctcccgce
ctgcacctgc
ccgctcctgce
ctgcacctgc

ccgctcctgce

cgctcctget
tgctcctgcec
tgctccagcect
agctcccgcc
tgctcctgcet
tgctccagca
agctcctgca
agctcctgcc
cgctcctgcea

tgctcctgca

ccagccgctc cagccccatc tgecgeecggcec

cccgeegegc
cctgectgctc
cccgcagecc
ccagctgcgc
cctgcagctc
cctgectgctc

ccagccgctc

ctgcgccctc

ctgccccctc

ctgcccccag

ccgecgecttce
cagctccctc
ccgccccgtc

ccgccccttce

Page 134

agccccagca
tgccccggcea
tgcacctgca
agcaccagca
agcgcccgcea
cgcacccgca

cgcgectgea

60

120

180

240

300

360

420

480

540

600

60

120

180

240

300

360

420

480



eolf-seql

gcttctcccg ccgectectge tcecggectect cccgeggege ctgetecctte tgecceceggec

gcgtcccctg ccgcacctge ccctgecgage cctgecagecc cagccccgag cgectectgec

<210> 124
<211> 600
<212> DNA

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PAS#11(200), codon-optimized for E. coli

<400> 124
gccagcccag

gcttctcctg
gcgtcaccag
gcatcaccag
gcctccccgg
gcctccccag
gcgagcccag
gcctcccctg
gcatcaccag
gccagccctg
<210> 125

<211> 600
<212> DNA

cagctcccgc
ccgcacccgce
ccgctcecctgce
cagcaccggc
ccgcccctgce
cagctcccgc
ccgecgectgce
cagctcctgc
cggctcctgce

ccgegecagc

tccggcatca
ccctgcaagc
acccgcgtca
gcctgcatcc
accggcaagt
accagccagc
accggccagc
cccggecagt
acctgcatct

acctgcgtca

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PAS#1m(200), codon-optimized for E. coli

<400> 125

cccgetgctc
ccggcagcecc
ccagcggcac
ccagcagcac
cctgcagcac
ccagccgcac
cctgccgecc
ccagccgecc
cccgcagceac

ccagccgecc

cggccccgag
ccgcaccctc
cggcaccctc
ctgcaccaag
ccgecgcecttce
cagcgccgtc
cagccccctc
ccgecgecgag

ccgctccgtc

cggccccgag

tgctccagct
cgecgeeggcec
tgcgcccgcec
cgcccecgcec
agctccggcc
tgcaccagcc
tgcgcccgcea
tgcacctgca
agcccctgcea

tgcacctgca

gcctcgeccg ccgectccage accggcaagt ccagetgetc ctgcccccag cgecacctgec

gcatcgccag ctgctcccge cccggectct ccagetgeccc ccgececececgte cgecceccegec
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540

600

60

120

180

240

300

360

420

480

540

600

60

120



gcaagtccag
gcttcaccag
gcaagcccag
gcttcaccag
gcttctccgg
gcaagcccag
gcgagtccag
gctagtccag
<210> 126

<211> 300
<212> DNA

cagccccagc
cggcgecagc
ccgcaccagc
ccgcaccggc
ccgcccctgce
cagctcccgc
ccgceccagc

cagcccccgc

cccagcctca
accagcgtca
tccagcatct
cccggcatca
tccggcttcc
gccagecgtct
accagcttca

tccecgegtct

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PAS#1n(100), codon-optimized for E. coli

<400> 126
gccagtccgg

gcttccccgg
gcgtcaccag
gcatcacctg
gcctctccag
<210>
<211>

<212>
<213>

127
600
DNA

<220>
<223>

cagcgcccgc
ctgcgectgce
cagcccctgc
ctgcccccgce

ccgegecagc

pastoris

<400> 127

tccagcaagt
gccagcctct
gcctgcttcc
acccgcaagt

acccgecgtcg

Artificial Sequence

eolf-seql

ccggecgecc
ccagcggcecc
ccagccgcac
ccagcagcac
ccagctgccc
cctgcagcac
ccagctgccc

ccggctgcac

cccgctgcac
ccggetgecc
ccagcagccc
cctgccgcac

cccgetgegc

cagcacccag
cagcgccatc
ccgccccgag
ccgcaccctc
cggccccgtc
ctgctcccag
ccgcaccaag

cggccccctc

ccgcacctag
cagcgccgtc
ctgcaccgtc
cggccccttce

ctgcccccag
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tgcgcctgcec
tgcacctgcc
cgctccagca
tgcaccagct
cgcccctgea
cgcacctgct
cgccccagcea

tgctccggcet

cgccccggea
cgcacccgceg
agcgccagca
agcccctget

cgcacctgca

Nucleotide sequence of PAS#10(200), codon-optimized for P.

180

240
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600

60
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gcctcaccag
gccagtccag
gcctctceccg
gcatctcctg
gcatcacccg
gctagtcccg
gcctcccccg
gcctcacctg
gctagtcctg
gcatcaccag
<210>
<211>

<212>
<213>

128
600
DNA

<220>
<223>

ccgcacccgc
ccgcaccagc
ctgctccagc
ccgeceeccege
ctgccccagc
ctgcaccagc
cagctcctgc
cagctccagc
cagctcccgc

ctgctcccgc

pastoris

<400> 128
gcctctcctg

gcctcacctg
gcttctccag
gcatctccag
gcctcccccg
gcatcaccag
gcttctcctg
gcctcaccag

gcttctccag

ctgcacccgc
ccgctccagc
ccgctccagc
ccgcaccagc
ctgcacccgc
cagccccagc
cagctcccgc
ctgcaccagc

ccgcaccagc

cccagctagt
acctgcaagt
cccagcctca
acctgcttcc
ccctgcatcc
ccccgcaagt
tcccgecttct
acctgcctct
accagcttca

accagcctcc

Artificial Sequence

tcccgcatca
ccctgeccagt
tccagcttcc
ccctgettcet
acctgcttcc
tcctgcttca
tccagcttca
acccgcttct

tcctgcatca

eolf-seql

cccgeagecc
ccagctgcac
cctgcectgcecc
cccgctgcac
ccagctgctc
ccagctgccc
cctgccgcecc
ccagcagccc
cctgccgcac

ccagcagcac

cctgcagcac
cctgeccgctc
cctgcagctc
cccgcagceac
ccagcagcac
cccgecgeac
cccgctgcac
cctgcagcac

cctgcagctc

ccgctccctc
ccgcaccttc
ctgctccatc
ccgcccctag
cagcccctag
ccgccccatc
cagcccctag
cagcacccag
ccgcacccag

cagctcccag

ctgctcccag
cagctcccag
ccgctccctce
ccgcaccttc
ctgcacccag
cagccccctc
ctgccccctc
ccgccccctce

ctgcccccag
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tgctccagca
tgcacctgcc
cgcacctgcc
tgctcctgcea
tgcccccgcet
tgctcccgcec
tgcacctgct
tgctcccgcet
tgctcctgcet

tgcacctgct

Nucleotide sequence of PAS#1p(200), codon-optimized for P.

tgctccagca
tgctcctgcet
agctcctgca
cgcaccagcc
tgctcccgcea
cgctcctget
cgcacccgca
tgctcccgcet

tgctcccgca

60

120

180

240

300

360

420

480

540

600

60

120

180

240

300

360

420

480

540



eolf-seql

gcttctcctg cagctcctge tccagctagt cccgetgecac ctgeccccttc cgcacctgcea

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

129
600
DNA

<220>
<223>

fluorescens

<400> 129
gcctcgececg

gccagccegg
gcctcccectg
gcctcccectg
gcctccectg

gctagccctg

gcgtcccecgg
gcgagccccg
gcctccccag
gcttcgeccg
<210> 130

<211> 600
<212> DNA

cagccccagc
ccgcaccggc
cagcgccecgc
ccgctceccgc
ccgegececgc
ccgeeecggc
ccgeeecggc
cagccccggc
ccgcccctgc

ccgegecagc

Artificial Sequence

gcccgcectcc
cccagcaagc
cccggectceg
acccgcgagc
cccagctagc
gcccgecagce
cccggcctca
tcctgccagc
cccggecagce

gcctgectceg

<213> Artificial Sequence

<220>

cctgccgcecc
ccagccgcac
cccgecgecc
cctgcagccc
cccgeggecc
cctgeccgctc
cccgcagctc
cccgecgecc
cccgecgecc

ccecgeegegc

ctgccccaag
cagccccttc
cggcgecgag
cggccccgtc
cggccccaag
ccgccccaag
cggccccttc
ctgcaccgtc
cggcaccgag

ccgccccttc

Nucleotide sequence of PAS#1q(200), codon-optimized for P.

cgcccecggea
cgcceeggcec
cgcgeecegcec
cgccccagcec
cgctcctgcec
tgctcccgcec
cgecgeecgcec
ggcgeecgec
cgcgecagcec

cgcccctgcec

<223> Nucleotide sequence of PAS#1r(200), codon-optimized for P.
fluorescens

<400> 130

gcctccccag cecgegeccge geecgetage cccgeagege ccgeccecgte ggeeectgec

gcgtctcctg ccgecgeccage cccggeccagt ccageccgege ccgecccgte cgegecggcea
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gcctcgecag

gcctcaccag

gccagtccgg
gcgagceccecg
gcgtccccgg
gcgtcgeccg
gcgagtccgg
gcaagcccag
<210>
<211>

<212>
<213>

131
600
DNA

<220>
<223>

ccgcccctgce
ctgccccagc
ccgeeecggc
ccgcccctgce
cagccccggc
ccgcacctgc
ctgcaccggc

ccgececcgc

fluorescens

<400> 131
gcctcaccag

gccagccccg
gccagccccg
gcctceccecgg
gcctctccag
gcgtcccectg
gcttcgeegg
gcgagcecccg
gccagcccag

gctagcccag

cagctcccgc
ccgecgectgc
ccgccccage
ccgcccctgc
ccgegececgc
cagccccagc
cagccccggc
ccgeeeccgc
cggegeecgc

ccgegececgc

acccgcaagc
cccggeatcc
tcctgcatcg
gcccgecagce
gcccgectca
tccecgectcec
cccagcgagc

tcccgcatcc

Artificial Sequence

gcccgecatcg
cccggectceg
gcccgectceg
gccagccagc
cccggctagc
ccctgcgagc
cccggegtceg
cccagcctcg
accggcctcc

cccagcecgtcg

eolf-seql

ccggecgeac
gccgecgctc
cccgcagecc
ccagctgccc
cccgecgecc
ccggcagctc

ccggeggecc

ccagccgegc

cccgecgecc
ccggcagcecc
ccggecgecc
cccgeagecc
cccgeagecc
cctgccgcac
cccgecgecc
cccgeggecc
ccggcagcecc

ccecgeegegc

ccgeccccgag
cagccccatc
ctgccccgag
ccgecgecgag
cagccccaag
ccgccccaag
cggccccgag

cggccccgtc

cggcccctag
cagcgccaag
cggccccaag
cggccccgtc
cagccccgtc
ccgccccgtc
cagccccgag
ctgcaccatc
ctgcgcccag

ctgccccaag
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cgcaccggca
cgctcccgcec
tgcgccagca
tgcgcccgcea
cgcacccgct
tgcccctgcet
cgcccctgcec

cgctcecggcec

Nucleotide sequence of PAS#1s(200), codon-optimized for P.

cgcececeggeg
tgcgcccgcec
tgctcccgcec
ggcaccagcc
cgcccctgcec
cgcgeecgcec
tgccccggcec
cgcaccggcec
tgccccggcea

tgcccccgcec

180

240

300

360

420

480

540

600

60

120

180

240

300

360

420

480

540

600



<210> 132
<211> 600
<212> DNA

<213> Artificial Sequence

<220>

eolf-seql

<223> Nucleotide sequence of PAS#1t(200), codon-optimized for C.
glutamicum

<400> 132
gcctccccgg

gcgtctcctg
gcatccccag
gcttccccag
gctagccccg
gcatcccctg
gcatcaccag
gcttccccag
gcttctccgg
gcttcacctg
<210> 133

<211> 600
<212> DNA

cggcaccagc
ccgctccagc
ctgcgccagc
cagctccagc
cggcgcecagc
cagctccagc
cagctcctgc
ctgcgectgce
ctgctccagc

ccgcaccagc

accagcgagc
tccggcaagc
cccagcttct
tccagcatct
tcctgegtcc
acctgcttca
accagcgtct
accagcctcc
gcctgectcc

cccagcgtca

<213> Artificial Sequence

<220>

ccagcagcac
ccggecgeac
cccgctgcac
cccgctgcac
ccggcagctc
cctgctgcac
cctgcggcecc
cccgetgegce
ccagctgcac

cctgcagctc

cagcgccgtc
ctgctccatc
cggctccctc
ctgcaccgtc
cagcgccatc
cagccccaag
cagcaccatc
cagcgccatc
ccgctccatc

ctgccccatc

tgcacctgca
tgctcccgeg
cgcaccagcc
agcaccggct
cgctcctgeg
tgctccggcet
cgcgeecgea
agcacctgcc
ggctccggct

tgccccagcet

<223> Nucleotide sequence of PAS#1u(200), codon-optimized for C.
glutamicum

<400> 133

gcctccccag cagecgeccge tccggecatct ccageccgetc cggecccctag cgectceccaget

gcatctcctg ctgecgectge ccctgectage cctgetgetc ccgecaccttec ggecteccggea

gcttcgeccag ccgectccage tcccgectecc ccggecgete cagcacccte tgectccaget

Page 140

60

120

180

240

300

360

420

480

540

600

60

120

180



gcctctccag
gcaagtcctg
gcttcccectg
gcatcgccag
gcctcccecgg
gccagcccag
gccagtccag
<210> 134

<211> 600
<212> DNA

cagcaccggc
ccgcacctgc
ctgcacctgc
ccgcccctgc
cagctcctgc
ctgctccagc

cggccceccgc

accagcttcc
gcctgegtct
gccggctagt
acccgcatct
tcccgectcec
tcctgcctceg

accagcaagc

<213> Artificial Sequence

<220>

eolf-seql

cccgeagecc
ccagctgcac
cccgctgcac
ccggecagegc
cccgeggeac
cctgectgctc

cctgeccgegc

cggctccaag
cagctcccag
ccgctccctc
ctgctccatc
ctgctccgag
cagccccatc

cggcacccag

cgctcctgct
cgccccagcec
cgcccctgea
ggctcctgcc
tgccccagcet
cgcaccagct

tgctccagceg

<223> Nucleotide sequence of PAS#1v(200), codon-optimized for C.
glutamicum

<400> 134
gcctccccag

gcctcccctg
gctagcccag
gcatctccag
gccagccctg
gctagtccag
gctagcccag
gccagcccag
gcttcccctg
gcaagtccag

<210> 135
<211> 600

ctgctccagc
cagcacctgc
cagcacctgc
ccgegeecgce
ctgctcctgce
ccgcaccagc
cagctcctgc
ctgccccagc
ccgctcccgce

cagctccggc

accagcctct
tcctgccagt
acctgcctca
tccagcttca
gccagcatct
gcctgcaagc
tccagcgtcc
acctgcgagt
accggcttcc

cccagctagt

cctgcagcac
cctgctgcac
cctgecggegc
ccagctgcac
cccgetgctc
cccgcagceac
ccagccgcecc
ccagcagccc
ccggcagcac

cctgcagctc

cagcgccatc
cggccccgag
ctgctccctc
cagcaccgtc
cggcgccatc
ccgctccttce
ctgcaccaag
ctgcaccgag
cagctccatc

ccgccccgtce
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cgctcecggcec
cgcacccgca
cgccccagcet
tgctccggca
tgcacccgcc
cgcacctgceg
tgctcctgcet
tgcaccagct
agcgcctgcea

agcaccagca

240

300

360

420

480

540

600

60

120

180

240

300

360

420

480

540

600



<212> DNA

<213> Artificial Sequence

<220>

eolf-seql

<223> Nucleotide sequence of PAS#1w(200), codon-optimized for P. patens

<400> 135
gcctctcccg

gctagtccag
gcttctcccg
gcaagccctg
gcatcacccg
gcatcgcccg
gcaagtccag
gcctctccag
gcatcaccag
gcatcgccag
<210> 136

<211> 600
<212> DNA

cagccccagc
ccgceccage
cagcacccgc
ctgctcctgce
ctgctcctgce
ccgctcecctgce
ctgcaccagc
ctgcccccgce
cagctcctgc

ccgecccagc

gcccgcatct
tcccgctagt
cccagcgtca
tccecgettcet
acccgegtct
acctgctagc
ccccgegtcet
accagcatct
tcccgcatct

cccecgegagce

<213> Artificial Sequence

<220>

cctgeccgctc
cctgccgecc
cctgccgctc
cctgccgcac
ccagcagcgc
ccggetgecc
cctgcagctc
ccagctgcgc
ccggetgecc

cccgecgctc

ctgctccttc cgctcccgea
cagctccgag tgcccccgec
cagccccctc agctcctgec
ccgcaccttc tgcccctget
cggcacctag cgctccagcc
ctgcceccttc agectcccget
ctgccccttc tgctccagcec
cggccccctc tgctcctgea
ctgctcccag cgcacctgca

ccgctcccte tgctccaget

60

120

180

240

300

360

420

480

540

600

<223> Nucleotide sequence of PAS#1x(200), codon-optimized for P. patens

<400> 136
gccagcccecg

gcctcccctg
gccagtccag
gcaagtccag
gcgagceccecg

gcttccccgg

ctgctcccgce
ccgctccagc
cagcacccgc
ccgcacctgc
cagcacccgc

cagcccccgc

tccagcttca
gcccgegtcc
tccggcgagc
gcctgctagc
cccggettcc

gccagcatca

cctgcagctc
cccgcagctc
ccagctgcac
cctgctgcac
cccgcagceac

cccgecagecc

cagctcccag tgcccccgec
cagcaccaag cgcacctgct
ccgctccatc cgcacctget
ccgccccgtc tgcaccagca
cagctccatc ggctcctgcea

ccgctccctec cgeccccagcec
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60

120

180

240

300

360



eolf-seql

gcgagtcctg cagcgcccge gccagettct ccageccgecc ctgectccatc agecccccget 420
gcctcgeccag ctgcaccage accagcatca ccggccgecac cagccccgtc tgecccccgcea 480
gcatcaccag cagcacctgc tccagcatcc ccagccgectc cagcaccttc ggccccagca 540
gctagcccgg cagctcccge cccageccage cctgetgete ctgecccctag cgeccctget 600
<210> 137
<211> 600
<212> DNA

<213> Artificial Sequence

<220>
<223> Nucleotide sequence of PAS#1y(200), codon-optimized for P. patens

<400> 137

gccagtcctg ctgcacctge ccctgegtct ccagetgetc ccgectccgag tgctcctgcea 60
gcgtctcctg ccgcaccage cccagegtcg cctgeccgecac ccgegectte tgctccaget 120
gcttcaccag ctgctcctge gcccgecatca cccgecagege cagccccatc cgcacccgcea 180
gcttcccecgg ccgectccage accagcatct cccgecagege ccgectececgte ggectectget 240
gcctctcctg cagecgeecgge tccagcatca cctgetgete cggetccgte ggeccegget 300
gcttcgecccg ccgectccage ccctgectage ccageccgecac ctgccccgag cgcacctgcea 360
gcaagcccgg ccgcacccge ccctgettect ccggecgecc ccgecaccgte cgectectget 420
gctagtccgg ctgctccgge ccctgecatcc cctgeecgege ccgeteccttec ggecaccggec 480
gcgtcacccg ctgcaccage ccccgettecc ccggecagetc ccgegecttc agegeccagec 540
gctagccccg ccgcacccge tccagettct cccgetgete ctgetececgtec cgecacctget 600
<210> 138

<211> 600

<212> DNA

<213> Artificial Sequence

<220>
<223> Nucleotide sequence of PAS#1z(200), codon-optimized for K. lactis

Page 143



<400> 138
gcctctccgg

gcttcaccag
gcaagtccag
gcatcgccgg
gccagtcctg
gcaagtcctg
gcttcgccag
gcttcgecgg
gcatcccctg
gcatctcccg
<210>
<211>

<212>
<213>

139
600
DNA

<220>
<223>

ctgcacccgc
cagcaccggc
ccgcccctgce
ctgcaccagc
cagctccggc
ccgceccage
ctgcccccgce
ccgcaccggc
cagcaccagc

ctgcaccggc

lactis

<400> 139
gcctcteegg

gcctctceegg
gcatcacctg
gcatctcccg
gcctcacctg
gctagtccgg
gcttctcectg

gcatcaccag

ctgcaccagc
ccgcacctgc
ctgcaccagc
ccgceccage
cagctcctgc
ccgctceccgc
ctgcacctgc

ctgcacccgc

cccggectagt
tcccgectceg
acccgccagt
ccctgecatcg
ccccgcttca
accagctagt
ccccgcaagt
acccgcttca
acctgcaagt

tccggcatcg

Artificial Sequence

tcccgcatct
cccagcctcc
acctgcatca
cccagcctcg
acccgcaagt
cccagccagt
tccggcctca

tcccgectcec

eolf-seql

ccagccgcecc
ccagccgecc
cccgcagctc
ccggcagcecc
cccgecgecc
ccggetgctc
cccgcagecc
cccgcagceac
ccagctgcac

ccecgeegeac

ccagcagctc
cctgcagcac
cctgccgcecc
ccagcagccc
ccggcagcac
cccgecgeac
cccgecegctc

ccggccgeac

cggctccttce
ctgctccttc
cagctccatc
cagccccgtc
ccgcaccttc
ccgccccatc
ccgcaccttc
ctgcaccgag
ctgccccttce

ccgcacctag

ccgccccgtc
cagctcccag
cggcaccgtc
ctgctcccag
ctgccccttc
ctgcaccaag
cggctccatc

cagcaccatc
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agcaccagca
cgccccggcet
agcaccagcc
agctccggct
cgccccagcec
cgctccagcc
tgcacccgcc
tgctcccgcec
agcaccggct

tgctccagcect

Nucleotide sequence of PAS#1aa(200), codon-optimized for K.

ggcaccggca

tgctccggcet
agccccggcet
tgcacctgct
tgcccctgcea
tgctcctgcet
ggcccctgca

tgctcctgcea

60

120

180

240

300

360

420

480

540

600

60

120

180

240

300

360

420

480



eolf-seql
gcatcaccgg ccgcacctgc accagcaagt ccagccgcac ccgeccccatc tgcaccggcea

gcatcacccg ctgcccctge tccagecttcg ccagcagcac ccgeccccatec ggectectget

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

140
600
DNA

<220>
<223>

lactis

<400> 140
gcctccccgg

gcctctcccg
gcttcaccag
gcttcaccag
gcctctccgg
gcaagtcctg
gctagtccgg
gcttcaccgg
gcatctcccg
gcctctectg
<210>
<211>

<212>
<213>

141
600
DNA

<220>
<223>

cagctccagc
ccgctcccgce
ccgcaccagc
cagcccctgc
cagctccggc
ccgcacccgce
cagcaccggc
ccgeeeeggc
ctgccccggce

ctgcacctgc

cerevisiae

<400> 141

Artificial Sequence

ccctgectca
ccctgectagt
tccggcctcg
ccecggettcc
tcctgectcec
tccecgectct
tccagctagt
cccagcctct
tcccgcatcg

acccgcttcc

Artificial Sequence

ccagctgccc
cctgcagctc
ccagccgcac
cctgcagcac
cctgeccgctc
ccggcagcecc
ccagctgcac
ccagcagcac
cctgccgcac

cctgeccgctc

cggccccatc
ctgctccatc
cagcaccgtc
ctgctccttc
cagctccgtc
cagctccatc
cagccccttc
ctgccccatc
cggctccctc

ctgcccctag

Nucleotide sequence of PAS#1ab(200), codon-optimized for K.

ggcccccgea
cgcacctgca
cgcccctget
ggctccagct
agcacccgct
cgcaccagca

cgccccagea

ggccccggec

ggcaccggcc

tgcaccagca

Nucleotide sequence of PAS#lac(200), codon-optimized for S.

gccagtcctg ccgctccage acctgccagt ccagcagctc cagccccttc tgccccagea
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540

600

60

120

180

240

300

360

420

480
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600

60



gcctcaccag
gcatcaccag
gcatcacctg
gcctcaccag
gcctctectg
gccagccctg
gcctcteegg
gcaagcccag
gcgtccccag
<210>
<211>

<212>
<213>

142
600
DNA

<220>
<223>

ccgcacctgc
ctgctcccgc
ccgcccctgc
cagcaccagc
cagctcctgc
ctgcaccagc
ctgcccctgc
ccgcaccggce

ccgctceccgc

cerevisiae

<400> 142
gcctctccag

gccagtcccg
gctagcccgg
gcgtcacctg
gcttccccag
gcatcccctg
gcgtctcccg
gcttccccgg
gcctcccctg

gcctctcccg

cagcgeceggc
ctgcacctgc
cagcgccecgc
ccgcaccggc
cagcaccagc
ctgcacccgc
cagcgccagc
cagccccggc
ccgcacctgc

ctgcaccagc

tccagcaagc
gccggctagc
gcccgcaagce
cccggcaagt
acctgcatct
acctgcaagc
acctgcgtcc
cccagccagc

tcctgcgtca

Artificial Sequence

accagcaagc
tccggecttct
tcccgegagt
acccgctagc
gccagctagc
tcccgctagt
acctgcgagt
ccctgectcc
cccggegagce

gcccgegtcet

eolf-seql

ccggcagctc
cctgecggctc
ccecgeggecc
ccagcggegc
cccgeggcetc
cctgeggctc
ccggetgctc
cccgecegctc

cctgcagcgc

cctgcggcac
cctgcagcac
ccagcagcgc
ccagcggcac
ccggetgecc
cctgectgegc
ccagcggcac
ccagctgcgc
cctgectgctc

cccgetgctc

ccgccecgag
ccgcaccgag
ctgctccttc
cggcacccag
ccgcaccctc
cggcgcecttc
ccgctcctag
ccgctccctc

ccgcgccctc

ctgctccatc
cagcaccatc
ctgccccttce
cggctccgtc
cagctccctc
ctgcaccctc
cagcaccctc
cagctccttc
ctgcaccctc

cggcacctag

Page 146

tgctccagca
tgccccagcea
cgcgectgcet
cgcacccgeg
agctcccgeg
tgccecctget
tgccccggcea
cgctcccgcet

tgcacccgcc

Nucleotide sequence of PAS#1ad(200), codon-optimized for S.

tgctccggceg
tgcccctgcea
agcgeceggcec
tgcaccagcc
cgctcctget
agctccagca
tgctccagcc
cgctcccget
tgctcccgeg

tgcaccagct

120

180

240

300

360

420

480

540

600

60

120

180

240

300

360

420

480

540

600



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

143
600
DNA

<220>
<223>

cerevisiae

<400> 143
gcctctcececg

gcctctccag
gcaagcccag
gcttcacccg
gcgtcaccag
gcgagtccag
gcatctccgg
gcttcacctg
gctagcccag
gcatctccgg
<210>
<211>

<212>
<213>

144
600
DNA

<220>
<223>

cagcacccgc
ctgcaccagc
ctgccccagc
ctgctcccgc
cggccccage
ccgctccagc
cggctcccgc
ctgcgcccgc
cagcacctgc

ctgctcctgc

thermophila

<400> 144

Artificial Sequence

acccgcgtca
ccctgegtcc
tcctgcaagc
acctgcctct
gccagcctca
gcctgegtct
gcctgettcc
tcctgccagc
ccctgcatct

cccagcatca

Artificial Sequence

eolf-seql

cctgcggcac
ccagcagcgc
ccggcectgcecc
ccggeggecc
cccgectgctc
cctgcggcac
cccgctgcac
ccggcagcac
ccggcagctc

ccecgeegegce

cggctccctc
ccgecgeccag
cggctcctag
cagcgcccag
cggccccatc
cagcaccttc
cagcacctag
ccgcgccatc
ccgcgccatc

cagccccgtc

Nucleotide sequence of PAS#lae(200), codon-optimized for S.

tgcaccggca
cgctccageg
cgccccagct
cgctcctgcea
tgcgeccggcea
agctccggca
cgcacccgcec
cgcacccgcec
agcccccgeg

cgcaccagca

Nucleotide sequence of PAS#1af(200), codon-optimized for T.

gcctctccag ccgcaccage ccctgettca cccgetgece ctgectcecctag tgcacctget

gcaagccccg ctgecccctge acctgettct cctgecgetec cageccecctte tgecccctgec

gcttctccag cagcccctge acccgecttca cctgetgetc cagccccatc agectcccget
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120

180

240
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360

420
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600
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180



gctagtcccg
gcctcaccag
gcctcacccg
gcttctccag
gcatctcctg
gccagccctg
gcaagccctg
<210>
<211>

<212>
<213>

145
600
DNA

<220>
<223>

ccgctcctgce
ccgctcccgce
ccgcacctgc
ccgcacctgc
ctgcacccgc
ctgcacctgc

cagctcctgc

thermophila

<400> 145
gccagtcctg

gcttcacccg
gctagcccag
gcctctcececg
gcctcaccag
gcctcaccag
gctagccctg
gcttcacccg
gcttcaccag

gcttcacctg

<210> 146

ctgctcccgc
ccgctceccgc
ctgcccctgc
ctgcaccagc
ctgcacctgc
ccgcaccagc
cagctcccgc
ccgcacccegce
ctgctcccgc

ctgctcctgc

acctgcttct
cccagcctca
acccgcatca
tccagcatca
acctgcaagc
cccagctagt

ccctgecttca

Artificial Sequence

tccagcaagt
acccgcatca
accagcttct
acccgcttca
tccagcaagt
tcccgcaagt
tcccgcaagt
accagctagc
accagcctca

accagctagt

eolf-seql

cccgctgcac
cccgecegecc
cccgctgcac
cctgeccgctc
cctgctgcac
cccgctgcac

cctgctgecc

cctgetgctc
cctgctgcac
cccgecgeac
cccgeagecc
cctgeccgcecc
cctgcagctc
ccagctgccc
ccagcagctc
ccagctgcac

cctgetgctc

ctgccccatc
ctgcaccatc
ctgctccatc
ccgccccaag
ctgcaccttc
ccgcccctag

ctgctccaag

cagcccctag
ctgctccaag
cagcacctag
cagcccctag
ccgctcctag
cagccccaag
cagcaccatc
ctgctccttc
ccgctcccag

cagctccatc

Page 148

agcaccagcc
tgcacctgca
agctcctgct
tgctccagcc
agcccctgcea
tgctcctgcec

cgctcctgcea

Nucleotide sequence of PAS#1ag(200), codon-optimized for T.

tgctccagct
cgcacctgct
cgcaccagct
cgcacctgcc
cgcaccagca
tgcacccgca
tgcacccgct
agctcccgcec
cgctcctgct

agccccagca

240

300

360

420

480

540

600

60

120

180

240

300

360

420

480

540

600



<211> 600
<212> DNA

<213> Artificial Sequence

<220>

eolf-seql

<223> Nucleotide sequence of PAS#1ah(200), codon-optimized for T.
thermophila

<400> 146
gccagtcctg

gcatctccag
gcaagccctg
gcaagccctg
gctagtccag
gcttctcccg
gcttcaccag
gcatctcctg
gctagccctg
gcatcacctg
<210> 147

<211> 600
<212> DNA

ccgctcccgce
cagcacctgc
ccgctcccgce
ctgctcctgce
ctgctcccgce
ctgcccccgce
ctgcacccgc
cagctcccgc
cagcaccagc

ccgctccagc

acctgctagt
tccagcctct
tccagctagc
acctgctagc
tcctgcaagc
acctgccagt
accagcttca
tcctgcatca
accagcctct

tcctgccagce

<213> Artificial Sequence

<220>

cctgccgcac
ccagccgctc
cccgecgctc
cctgctgcac
cctgcagcac
cctgctgcac
cctgccgcac
ccagcagctc
cctgccgcac

cctgctgecc

ccgccccttce
ccgctcccag
ccgcacctag
cagctccaag
ctgctccaag
ctgctccctc
cagctcctag
ctgcacccag
cagcccctag

cagctccatc

tgcaccagcc
cgccccagcec
tgctcctgcet
cgccccagcec
tgctcccgcec
agctcccgct
cgctccagct
tgcaccagcc
cgcaccagcc

tgctccagcect

<223> Nucleotide sequence of PAS#1ai(200), codon-optimized for H.
sapiens (HEK cells)

<400> 147
gccagtcccg

gcttcccectg
gcttccccag

gcctctccag

ctgcgeceggc
ccgctccagc
cagcacctgc

ctgcacccgc

accagcctcc
gcctgectct
tcctgcaagt

tcctgcttca

cctgectgcecc
cctgecggcecc
ccagctgctc

cctgeccgctc

cagcccctag
ctgctcctag
ctgcaccctc

cagctccatc

Page 149

cgcacccgct
tgcaccagcc
tgctcccgeg

cgcaccagct

60

120

180

240

300

360

420

480

540

600

60

120

180

240



gccagtcctg
gcctcteegg
gcgtctcccg
gccagccecg
gcttcaccgg
gcctctectg
<210> 148

<211> 600
<212> DNA

ctgcgecctgc
cagcccctgc
ctgctcctgc
ctgctcccgc
ctgcgccagc

ctgcacccgc

acccgcctca
acccgcctcc
tcccgcttca
ccctgcectcc
accagctagc

ccctgcgagc

<213> Artificial Sequence

<220>

eolf-seql

cctgetgctc
ccggcectgcecc
cccgecegctc
cctgcagctc
cccgeagegce

cctgeggctc

ccgcaccttc
ccgecgeccag
ctgccccttc
ccgccccatc
cagccccatc

ccgcaccctc

agcacctgca
tgctccggcec
tgcccctgcec
tgcgectgcet
agcaccagcc

tgccccagcea

<223> Nucleotide sequence of PAS#1aj(200), codon-optimized for H.
sapiens (HEK cells)

<400> 148
gccagtcccg

gcctctcccg
gccagtccag
gcttctccag
gcaagccctg
gcctccccag
gcttctcctg
gctagtccgg
gcatcaccag
gctagcccag
<210> 149

<211> 600
<212> DNA

cagcaccagc
ccgcacccgce
ccgcacccgc
ccgcaccagc
ctgcgcccgc
ccgcaccggc
ctgctccagc
cagctcctgc
cagctccagc

cagcccccgc

acccgegtcc
acctgcaagt
gcctgcaagc
gcccgcatcc
ccctgecatcc
ccctgectagt
accggcatct
tccagccagt
tcctgccagce

cccagcgagt

<213> Artificial Sequence

ccagctgcgc
cctgcagctc
ccagccgcgc
ccagcggctc
cctgctgcac
ccecgeegegce
ccecgeggecc
cccgeggctc
cctgcagcgc

ccagcggcac

ctgcccctag
cggcaccgag
ccgccccttce
cagctccgtc
ctgctccgag
cggccccaag
ctgcaccaag
ctgctccaag
ccgcgccatc

ctgctccatc

Page 150

tgctccagct
cgecccecgec
cgecceceggcec
tgctcctgcec
tgctcccgcec
tgccccagcet
tgcgccagcc
cgccccagcet
agcccctgcet

tgctccagcect

300

360

420

480

540

600

60

120

180

240

300

360

420

480

540

600



<220>

eolf-seql

<223> Nucleotide sequence of PAS#1lak(200), codon-optimized for H.
sapiens (HEK cells)

<400> 149
gccagtcctg

gcatctcctg
gcttcaccag
gcgagceccectg
gcatcacctg
gccagccccg
gcaagccccg
gctagtcccg
gccagtcctg
gcgtcacctg
<210> 150

<211> 600
<212> DNA

ctgcccctgc
ccgceccage
cggceccage
ccgecgectgc
ctgctcctgc
ctgcccecggc
ccgctccagc
ctgcaccggc
cagccccagc

ccgcacctgc

acctgcgtct
ccctgcaagt
acccgccagt
tcccgectct
tcctgcctca
tcctgcatcc
tcccgcgagt
tcccgcatct
acctgccagt

tcccgcaagt

<213> Artificial Sequence

<220>

ccagctgctc
ccagcagcgc
cctgcagctc
cccgeagecc
cccgectgctc
cctgcggcac
cctgeccgctc
ccagcagctc
cctgecggctc

cctgeccgegc

ccgctccttc
ctgctccatc
ctgcgccctc
ctgccccatc
cagcgccatc
cagctccaag
ctgcaccatc
cggcaccttc
cggcgccatc

cagctcctag

tgctccggcet
agctcctgca
agccccagcec
cgctccggcec
tgcacccgct
cgctcctgcea
tgccccagcea
ggccccagca
agcacctgca

cgcaccagcc

<223> Nucleotide sequence of PAS#1al(200), codon-optimized for B.
subtilis

<400> 150
gcctcacccg

gctagccccg
gcgtcgectg
gcgtctccgg
gcaagccccg

gcctcccctg

ctgcacctgc
ctgctcctgce
cagcaccggc
cggctcctgce
cagcacctgc

cagctcctgc

tccagcttcc
cccagcctca
gcctgctagc
tcctgegtct
acctgcttca

tccggcaagc

ccagcagcac
cctgcggctc
cctgectgctc
ccagcagctc
ccagcggctc

ccagctgcac

cagccccttc
cagctccttc
ccgccccttce
ctgcaccgtc
ctgccccgag

cggccccaag

Page 151

cgcacctgcc
cgcaccggca
ggcacctgca
cgctcctgcec
tgcaccggca

cgcaccagct

60

120

180

240

300

360

420

480

540

600

60

120

180

240

300

360



gcaagccctg
gccagcccag
gcatcccctg
gcatcacctg
<210> 151

<211> 600
<212> DNA

cagccccagc
cggcccctgce
ctgctcctgce

ccgcaccggc

accggcctca
acctgcatca
acccgcaagt

acctgcgagt

<213> Artificial Sequence

<220>

eolf-seql

ccggcagcac
cctgecggegc
ccggctgcac

cctgcggcac

ctgcgecgtc
ctgctccttc
cggctccaag

ctgcccctag

agcacctgca
tgcccctgeg
tgcaccagca

tgctccggceg

<223> Nucleotide sequence of PAS#lam(200), codon-optimized for B.
subtilis

<400> 151
gcctcaccgg

gcttctccgg
gccagcccag
gcatctccgg
gcctctccag
gcaagcccag
gcttccccgg
gcgageecegsg

gcttctcccg

gcgagtccag

<210> 152
<211> 600
<212> DNA

ctgccccagc
cagcgcccgc
cagctccggc
ctgctcctgc
ctgcccctgc
ccgctcctgc
cggcaccggc
ctgcaccagc
ccgcacctgc

cagctccagc

acctgcttct
acccgcctct
tccagcttcg
tccagcgtca
ccctgecttcg
accagcaagt
acccgcgtca
gcctgcttca

tccggctagc

gccggcaagce

<213> Artificial Sequence

<220>

ccggcagctc
cctgcagctc
cctgeccgctc
ccagccgcac
ccagcagcac
cctgccgcecc
ccggcagcac
cctgeccgegc
ccagcagcgc

cctgeccgctc

cggccccttc
cggcaccgtc
cagcaccgtc
ctgcaccgag
ctgcgecttc
cagccccttc
ccgcaccgtc
ccgctccttc
cggcaccttc

cagcgccgtc

agcacctgca
agcgccageg
ggctccggca
tgctcctgca
ggccccggea
tgctcctgcet
tgcaccagct
agctccagct
agcacctgct

agcccctgca

<223> Nucleotide sequence of PAS#lan(200), codon-optimized for B.

Page 152

420

480

540

600

60

120

180

240

300

360

420

480

540

600



subtilis

<400> 152
gcctcacctg

gcatcccctg
gcatcaccgg
gcgtccccgg
gcgagtcctg
gcatcacccg
gccagccctg
gcgagccctg
gcgtcgectg
gccagtcctg
<210>
<211>

<212>
<213>

153
900
DNA

<220>
223>
coli

<400> 153
gccgctectg

gccgcacctg

gcggcaccag
gccgegececg
gctgcccectg
gccgegecag

gccgctectg

cagcaccggc
cagcgccagc
cagcgcccgc
cagcaccagc
ccgeeecggc
cagctcctgc
ctgcaccagc
ctgcacccgc
ccgctcccgce

cagcaccagc

ctgcccctgc
ctgccccagc
ctgccccagc
cagctccagc
cggcaccagc

cggccecggc

cggcacctgc

accagcttca
gccggcectca
tccagcatct
gccagcgagt
gccecgettct
ccctgcaagt
tccggcatca
tcctgcttcec
tcccgcatca

accagctagt

Artificial Sequence

tcccgectgcec
tcccgectgcec
tccagcggceg
gcctgetgea
tcctgctgcec
ccctgecgeg

gccegeegeg

eolf-seql

cccgcageccc ctgctccaag
ccagcagctc cagccccgag
cctgccgecac cggecccgag
ccggeggecc ccgeaccgtce
ccggcagcac ccgecccgtce
ccagctgctc ctgccccctc
cctgcagcgc cagccccttc
cctgccgcac cagcaccctc
ccagcggctc ccgctccatc

ccggcagccc ccgecacctag

cccgeecgecc ccgecccage
ccagccgege cggececcge
cctgectgeccc cggecccccgce
ccggetgetc cggcacccgc
cccgeggeac ctgcacccgc

cccgectgetc ccgecectgce

ccggcagege cggeaccggc

Page 153

cgcaccggceg
cgctcctgeg
cgctccagct
tgctccagca
agcaccagcg
agctccagcc
agcgcccgcec
tgcgccagcc
tgcaccagca

tgcacctgct

Nucleotide sequence of PA#lae/1c(300), codon-optimized for E.

tgcccccgcet
agctccagcc
ggcaccggct
cgcgccagea
tgccccggceg
tgccccagcec

agctccggeg

60

120

180

240

300

360

420

480

540

600

60

120

180

240

300

360

420



gccgegectg
geggegeecg
gccgeaccgg
gcagcgcctg
gcggeteegg
gcggeteegg

gcggcaccag

gccgcacccg

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

154
900
DNA

220>
<223>
coli

<400> 154
gccgctcctg

gccgcacctg

gcggcaccag
gcecgegececg
gctgecccctg
gccgeaccgg

gccgectccgg

gcagcaccag
gcagcacccg
gccgcaccag

gccgecccag

cagctcctgc
cggcgcectgc
ctgcgecctgc
ccgecccage
cagctccggc
ccgcacctgc
cagcgcctgc

cggctccagc

ctgcccctgce
ctgccccagc
ctgccccagc
cagctccagc
cggcaccagc
ctgccccagc
ccgcaccagc
ccgecgectgce
cagccccagc
ccgceccage

cagccccggc

accggcggct
acccgcageg
cccageggcec
gcccgeagea
ccctgectgeg
acctgccgcg
tcctgecggceg

ccccgecgcet

Artificial Sequence

tccecgetgec
tccecgetgec
tccagcggceg
gcctgectgea
tcctgectgcec
ccctgecgcea
cccggetgcec
accggcagct
cccagcagceg
accggcagcc

tccggeccgcet

eolf-seql

ccagcagccc
cctgcggcac

cccgcectgcecc

ccggeggeac
ccggetgegc
ccggetgctc
cctgcagctc

ccagcagccc

Nucleotide sequence of PA#lae/1d(300),

cccgecegecc
ccagccgegc
cctgctgecc
ccggetgctc
cccgeggeac
ccagcagctc
cctgctgecc
cctgcagccc
cctgeccgctc
cccgcagegc

cccgeggctc

cggegeeggc
cggccccagc
cggceeceggc
cagctccggc
cggctccggc
cggceeceggc
cggegeeggc

ccgegecagc

codon-optimized for E.

ccgecccage
cggccceccge
cggcececcge
cggcacccgc
ctgcacccgc
ccgcccctgce
ccgeeecgge
cggcaccggc
cagcaccagc
cggcaccagc

cagcaccagc

Page 154

cgcacctgeg
agcccctgcec
ggctccagcc
ggcgeeggceg
ggcccctgeg
tgccccagcea
agccceggcec

tgcacctgct

tgcccccget
agctccagcc
ggcaccggct
cgcgccagcea
tgccccggeg
agcccccgcec
agcacccgct
agcacctgcc
ggcaccggcc
cgctccagcc

agctccagcg

480

540

600

660

720

780

840

900

60

120

180

240

300

360

420

480

540

600

660



gccgectccgg
geggegeeeg
gccgeccctg
gcagctcctg
<210>

<211>
<212>

155
1200
DNA

cagcgccggc
cagctcccgc
cagcgccagc

cggccccagc

cccagcagca
acctgecggct
tcctgcagca

acctgccgcc

<213> Artificial Sequence

<220>
<223>

<400> 155
gccgeaccgg

gccgectccgg

gcagcaccag
gcagcacccg
gccgcaccag

gccgecccag

gccgectccgg
geggegeeceg
gccgeccctg
gcagctcctg
gccgegecag
gccgctectg
gccgegectg
geggegeecg

gccgeaccgg

ctgccccagc
ccgcaccagc
ccgecgectgce
cagccccagc
ccgecccagc
cagccccggc
cagcgceceggc
cagctcccgc
cagcgccagc
cggccccagc
cggeececggc
cggcacctgc
cagctcctgc
cggecgcectgce

ctgcgectgce

ccctgecgcea
ccecggetgcec
accggcagct
cccagcagcg
accggcagcc
tccggeccgcet
cccagcagca
acctgecggct
tcctgcagca
acctgccgcc
ccctgecegeg
gccegeegeg
accggeggct
acccgcagcg

cccageggcc

eolf-seql

cctgcagccc ctgcaccage agcgccagec

cccgeagecc
cctgcagctc

cctgccgcac

Nucleotide sequence of PA#1d/1c(400),

ccagcagctc
cctgctgccc
cctgcagccc
cctgeccgctc
cccgeagegc
cccgeggctc
cctgcagccc
cccgcagecc
cctgcagctc
cctgccgcac
cccgetgctc
ccggcagegc
ccagcagccc
cctgcggcac

cccgectgecc

ctgcacccgc
cagccccggce

cggctccagc

codon-optimized for E.

ccgcccctgce
ccgeeecgge
cggcaccggc
cagcaccagc
cggcaccagc
cagcaccagc
ctgcaccagc
ctgcacccgc
cagccccggc
cggctccagc

ccgcccctgce

cggcaccggc
cggegeeggc
cggccccagc

cggcceeggc

Page 155

ggcgecagcea
cgccccagcet

cgccccagcec

agcccccgcec
agcacccgct
agcacctgcc
ggcaccggcc
cgctccagcc
agctccagcg
agcgccagcc
ggcgccagea
cgccccagcet
cgccccagcec
tgccccagcec
agctccggceg
cgcacctgceg
agcccctgcec

ggctccagcc

720

780

840

900

coli

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



gcagcgcctg
gcggetecegg
gcggetecegg

gcggcaccag

gccgeacccg

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

156
1800
DNA

<220>
223>
coli

<400> 156
gccgctectg

gccgcacctg

gcggcaccag
gcecgegececg
gctgcccectg
gcagctcccg
gctgcccectg
gctgcgeccg
gccgcccectg
gcagccccag
gccgegecag

gccgctectg

gccgegectg

ccgceccage
cagctccggc
ccgcacctgc
cagcgcctgc

cggctccagc

ctgcccctgc
ctgccccagc
ctgccccagc
cagctccagc
cggcaccagc
ccgecgecagc
ctgctccagc
ctgctccagc
cggctccagc
ccgcacccegce
cggceeeggce
cggcacctgc

cagctcctgc

gcccgcagca
ccctgetgeg
acctgccgcg
tcctgecggceg

ccccgecgcet

Artificial Sequence

tcccgectgcec
tcccgectgcec
tccagcggceg
gcctgetgea
tcctgctgcec
ccctgcagct
ccctgcagca
cccagctgeg
acctgctgca
tccagcagct
ccctgeccgeg
gccegeegeg

accggcggct

eolf-seql

ccggeggeac
ccggetgegc
ccggetgctc
cctgcagctc

ccagcagccc

ccecgeegecc
ccagccgegc
cctgectgcecc
ccggetgctc
cccgeggeac
cctgctgcac
ccggcecegctc
ccagcagctc
ccggeegecc
ccecgeagecc
cccgectgctc
ccggcagegc

ccagcagccc

cagctccggc

cggctccggce
cggccccggce
cggecgeceggce

ccgegecagc

ccgceccage
cggceeccegce
cggceeccegc
cggcacccgc
ctgcacccgc
ctgctcctgc
cagctcctgc
ctgcacctgc
cggegececegce
cagcacccgc

ccgcccctgc

cggcaccggc

cggegecgsgc

Page 156

ggcgeegecesg
ggcccctgeg
tgccccagca
agccccggcec

tgcacctgct

Nucleotide sequence of PA#1b/1c/1d(600), codon-optimized for E.

tgcccccget
agctccagcc
ggcaccggct
cgcgccagca
tgccccggceg
cgcccctget
cgctcctgcec
tgcccctgcec
tgcccccgea
agcaccagcc
tgccccagcec
agctccggeg

cgcacctgeg

960

1020

1080

1140

1200

60

120

180

240

300

360

420

480

540

600

660

720

780



geggegeecg
gccgeaccgg
gcagcgcctg
gcggeteegg
gcggeteegg
gcggcaccag
gccgeacccg
gccgeaccgg

gccgctceegg

gcagcaccag
gcagcacccg
gccgcaccag

gccgecccag

gccgctceegg
geggegeecg
gccgecccectg
gcagctcctg
<210>
<211>

<212>
<213>

157
1800
DNA

220>
<223>
coli

<400> 157

cggcgectgc
ctgcgecctgc
ccgecccage
cagctccggc
ccgcacctgc
cagcgcctgc
cggctccagc
ctgccccagc
ccgcaccagc
ccgecgectgc
cagccccagc
ccgecccage
cagccccggc
cagcgeceggc
cagctcccgc
cagcgccagc

cggccccagc

acccgcageg
cccageggcec
gcccgeagea
ccctgetgeg
acctgccgcg
tcctgecggceg
ccccgecgcet
ccctgccgcea
cccggcectgcec
accggcagct
cccagcagceg
accggcagcc
tccggecegcet
cccagcagcea
acctgcggct
tcctgcagca

acctgccgcc

Artificial Sequence

eolf-seql

cctgcggcac

cccgectgcecc

ccggeggeac
ccggetgegc
ccggetgctc
cctgcagctc
ccagcagccc
ccagcagctc
cctgectgcecc
cctgcagccc
cctgeccgctc
cccgeagegce
cccgeggctc
cctgcagccc
cccgeagecc
cctgcagctc

cctgccgcac

cggccccagc

cggceecggc
cagctccggc
cggctccggc
cggceeeggc
cggegeeggc
ccgegecagc
ccgcccctgc
ccgeeecggc
cggcaccggc
cagcaccagc
cggcaccagc
cagcaccagc
ctgcaccagc
ctgcacccgc
cagccccggc

cggctccagc

agcccctgcec
ggctccagcc
ggcgeeggceg
ggcccctgeg
tgccccagcea
agccccggcec
tgcacctgct
agcccccgcec
agcacccgct
agcacctgcc
ggcaccggec
cgctccagcc
agctccagcg
agcgccagcec
ggcgccagea
cgccccagct

cgccccagcec

Nucleotide sequence of PA#1d/1b/1c(600), codon-optimized for E.

gccgcaccgg ctgeccccage ccctgecgea ccagecagetc ccgeccctge agecccccgec

gccgctcecgg ccgcaccage cccggetgec cctgetgecc ccgecececgge agcacccget

Page 157

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

60

120



gcagcaccag
gcagcacccg
gccgcaccag

gccgecccag

gccgectccgg
geggegeeceg
gccgeccctg
gcagctcctg
gccgctectg

gccgcacctg

gcggcaccag
gcecgegececg
gctgcccctg
gcagctcccg
gctgecccctg
gctgecgeccg
gccgeccctg
gcagccccag
gccgegecag
gccgctcctg
gccgegectg
geggegeeceg
gccgeaccgg

gcagcgcctg

ccgecgectgce
cagccccagc
ccgecccagc
cagccccggc
cagcgceceggc
cagctcccgc
cagcgccagc
cggccccagc
ctgcccctgce
ctgccccagc
ctgccccagc
cagctccagc
cggcaccagc
ccgegecagc
ctgctccagc
ctgctccagc
cggctccagc
ccgcacccgc
cggeeeceggc
cggcacctgc
cagctcctgc
cggecgcectgce
ctgcgectgce

ccgccccagc

accggcagct
cccagcagcg
accggcagcc
tccggeccgcet
cccagcagca
acctgecggct
tcctgcagca
acctgccgcc
tccecgetgec
tccecgetgec
tccagcggceg
gcctgectgea
tcctgectgcec
ccctgecagcect
ccctgcagca
cccagctgceg
acctgctgca
tccagcagct
ccctgecegeg
gccegeegeg
accggeggct
acccgcagcg
cccageggcec

gcccgeagea

eolf-seql

cctgcagccc
cctgeccgctc
cccgeagegc
cccgeggctc
cctgcagccc
cccgcagecc
cctgcagctc
cctgccgcac
cccgecegecc
ccagccgegc
cctgctgccc
ccggetgctc
cccgeggeac
cctgctgcac
ccggecgctc
ccagcagctc
ccggecgecc
cccgcagecc
cccgetgctc
ccggcagegc
ccagcagccc
cctgcggcac

cccgectgecc

ccggeggeac

cggcaccggc

cagcaccagc
cggcaccagc
cagcaccagc
ctgcaccagc
ctgcacccgc
cagccccggc
cggctccagc
ccgceccage
cggcecccgc
cggcecccgc
cggcacccgc
ctgcacccgc
ctgctcctgce
cagctcctgc
ctgcacctgc
cggegececgc
cagcacccgc

ccgcccctgce

cggcaccggc
cggegeeggc
cggccccagc

cggceeeggc

cagctccggc

Page 158

agcacctgcc
ggcaccggcc
cgctccagcc
agctccagcg
agcgccagcec
ggcgccagea
cgccccagcet
cgccccagcec
tgcccccget
agctccagcc
ggcaccggct
cgcgecagcea
tgccccggeg
cgcccctget
cgctcctgcec
tgcccctgcec
tgcccccgcea
agcaccagcc
tgccccagcec
agctccggceg
cgcacctgceg
agcccctgcec

ggctccagcc

ggcgecgecsy

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



gcggetecgg
gcggetecgg

gcggcaccag

gccgcacccg

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

158
1800
DNA

<220>
223>
coli

<400> 158
gccgegecag

gccgctectg
gccgegectg
geggegeecg
gccgeaccgg
gcagcgcctg
gcggeteegg
gcggeteegg

gcggcaccag

gccgcacccg
gccgctectg

gccgcacctg

gcggcaccag

gccgegececg

cagctccggc
ccgcacctgc
cagcgcctgc

cggctccagc

cggccecggc

cggcacctgc
cagctcctgc
cggcgectgc
ctgcgecctgc
ccgecccage
cagctccggc
ccgcacctgc
cagcgcctgc
cggctccagc
ctgcccctgc
ctgccccagc
ctgccccagc

cagctccagc

ccctgetgeg
acctgccgceg
tcctgecggceg

ccccgecgcet

Artificial Sequence

ccctgeccgeg
gccegeegeg
accggcggct
acccgcageg
cccageggcec
gcccgeagea
ccctgectgeg
acctgccgcg
tcctgecggceg
ccccgecgcet
tcccgectgcec
tcccgectgec
tccagcggceg

gcctgetgea

eolf-seql

ccggectgege cggecteccgge ggececctgeg

ccggectgectc cggecceccgge tgccccagea

cctgcagctc cggegeegge agccccggec

ccagcagccc ccgcgeccage tgcacctget

cccgectgctc
ccggcagegc
ccagcagccc
cctgcggcac
cccgcectgcecc
ccggeggeac
ccggetgegc
ccggetgctc
cctgcagctc
ccagcagccc
ccecgeegecc
ccagccgegc
cctgectgcecc

ccggetgctc

ccgcccctgc

cggcaccggc
cggegeeggc
cggccccagc
cggceeeggc
cagctccggc
cggctccggc
cggceecggc
cggegeeggc
ccgegecagc
ccgecccage
cggccceccgc
cggcceccgc

cggcacccgc

Page 159

Nucleotide sequence of PA#lc/1b/1d(600), codon-optimized for E.

tgccccagcec
agctccggeg
cgcacctgeg
agcccctgcec
ggctccagcc
ggcgeeggceg
ggcccctgeg
tgccccagcea
agccccggcec
tgcacctgct
tgcccccgcet
agctccagcc

ggcaccggct

cgcgccagca

1620

1680

1740

1800

60

120

180

240

300

360

420

480

540

600

660

720

780

840



gctgcccectg
gcagctcccg
gctgcccectg
gctgcgeccg
gccgecccectg

gcagccccag

gccgeaccgg

gccgctcecegg

gcagcaccag
gcagcacccg
gccgcaccag

gccgecccag

gccgctceegg
geggegeecg
gccgecccectg
gcagctcctg
<210>
<211>

<212>
<213>

159
1800
DNA

220>
<223>
coli

<400> 159

cggcaccagc
ccgegecagc
ctgctccagc
ctgctccagc
cggctccagc
ccgcacccgc
ctgccccagc
ccgcaccagc
ccgecgectgc
cagccccagc
ccgccccage
cagccccggc
cagcgeceggc
cagctcccgc
cagcgccagc

cggccccagc

tcctgctgcec
ccctgcagct
ccctgcagca
cccagctgeg
acctgctgca
tccagcagct
ccctgccgcea
cccggcectgcec
accggcagct
cccagcagceg
accggcagcc
tccggecegcet
cccagcagca
acctgcggct
tcctgcagca

acctgccgcc

Artificial Sequence

eolf-seql

cccgeggeac
cctgctgcac
ccggcecegctc
ccagcagctc
ccggecgecc
cccgeagecc
ccagcagctc
cctgectgcecc
cctgcagccc
cctgeccgctc
cccgeagegce
cccgeggcetc
cctgcagccc
cccgeagecc
cctgcagctc

cctgccgcac

ctgcacccgc
ctgctcctgc
cagctcctgc
ctgcacctgc
cggegececegce
cagcacccgc
ccgcccctgc
ccgeeeeggce
cggcaccggc
cagcaccagc
cggcaccagc
cagcaccagc
ctgcaccagc
ctgcacccgc
cagccccggc

cggctccagc

tgccccggceg
cgcccctgcet
cgctcctgcec
tgcccctgcec
tgcccccgea
agcaccagcc
agcccccgcec
agcacccgct
agcacctgcc
ggcaccggec
cgctccagcc
agctccagcg
agcgccagcec
ggcgccagea
cgccccagct

cgccccagcec

Nucleotide sequence of PA#l1lc/1d/1b(600), codon-optimized for E.

gccgegecag cggecccgge ccctgeecgeg ccecgetgete ccgeececectge tgeccccagec

gccgetectg cggecacctge gecececgeecgeg ccggecagege cggeaccgge agetceggeg

gccgegectg cagctcctge accggegget ccagcagecc cggegecgge cgcacctgeg

Page 160

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

60

120

180



geggegeecg
gccgeaccgg
gcagcgcctg
gcggetecgg
gcggetecgg
gcggcaccag
gccgcacccg
gccgeaccgg

gccgectccgg

gcagcaccag
gcagcacccg
gccgcaccag

gccgecccag

gccgectccgg
geggegeecg
gccgeccctg
gcagctcctg
gccgctcctg

gccgcacctg

gcggcaccag
gcecgegececg
gctgecccctg
gcagctcccg

gctgcccctg

cggecgcectgce
ctgcgectgce
ccgecccagc
cagctccggc
ccgcacctgc
cagcgcctgc
cggctccagc
ctgccccagc
ccgcaccagc
ccgecgectgce
cagccccagc
ccgccccagc
cagccccggc
cagcgeceggc
cagctcccgc
cagcgccagc
cggccccagc
ctgcccctgce
ctgccccagc
ctgccccagc
cagctccagc
cggcaccagc
ccgegecagc

ctgctccagc

acccgcagcg
cccageggcec
gcccgcagea
ccctgetgeg
acctgccgcg
tcctgecggceg
ccccgecgcet
ccctgecgcea
cccggetgcec
accggcagct
cccagcagceg
accggcagcc
tccggeccgcet
cccagcagca
acctgecggct
tcctgcagca
acctgccgcc
tccecgetgec
tccecgetgec
tccagcggceg
gcctgetgea
tcctgectgcec
ccctgecagcect

ccctgcagca

eolf-seql

cctgcggcac

cccgectgecc

ccggeggeac
ccggetgegce
ccggetgctc
cctgcagctc
ccagcagccc
ccagcagctc
cctgctgecc
cctgcagccc
cctgeccgctc
cccgcagegc
cccgeggctc
cctgcagccc
cccgcagecc
cctgcagctc
cctgccgcac
cccgecegecc
ccagccgegc
cctgctgecc
ccggetgctc
cccgeggeac
cctgctgcac

ccggecgctc

cggccccagc

cggeeeeggc
cagctccggc
cggctccggce
cggeeecggc
cggegeceggc
ccgegecagc
ccgcccctgce
ccgeeecgge
cggcaccggc
cagcaccagc
cggcaccagc
cagcaccagc
ctgcaccagc
ctgcacccgc
cagccccggc
cggctccagc
ccgecccage
cggccceccge
cggccceccge
cggcacccgc
ctgcacccgc
ctgctcctgce

cagctcctgc
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agcccctgcec
ggctccagcc
ggcgeegecesg
ggcccctgeg
tgccccagca
agccccggcec
tgcacctgct
agcccccgcec
agcacccgct
agcacctgcc
ggcaccggcc
cgctccagcc
agctccagcg
agcgccagcec
ggcgccagea
cgccccagcet
cgccccagcec
tgcccccget
agctccagcc
ggcaccggct
cgcgecagca
tgccccggeg
cgcccctget

cgctcctgcec

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



eolf-seql

gctgecgeccg ctgectccage cccagetgeg ccagcagetc ctgcacctge tgecccctgec

gccgecccctg cggectccage acctgetgeca ccggecgecc cggegeccge tgecccccgea

gcagccccag ccgcacccge tccagcaget cccgcagecc cagcacccge agcaccagec

<210> 160
<211> 1800
<212> DNA

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PA#lb/1d/1c(600), codon-optimized for E.

coli

<400> 160
gccgctectg

gccgcacctg

gcggcaccag
gcecgegececg
gctgcccectg
gcagctcccg
gctgcccectg
gctgcecgeccg
gccgcccectg

gcagccccag

gccgeaccgg

gccgctceegg

gcagcaccag
gcagcacccg

gccgcaccag

ctgcccctgc
ctgccccagc
ctgccccagc
cagctccagc
cggcaccagc
ccgecgecagc
ctgctccagc
ctgctccagc
cggctccagc
ccgcacccgce
ctgccccagc
ccgcaccagc
ccgecgectgc
cagccccagc

ccgccccagc

tcccgectgcec
tcccgectgec
tccagcggceg
gcctgetgea
tcctgctgcec
ccctgcagct
ccctgcagca
cccagctgeg
acctgctgca
tccagcagct
ccctgccgcea
cccggcectgcec
accggcagct
cccagcagceg

accggcagcc

cccgecgecc
ccagccgegc
cctgcectgcecc
ccggetgctc
cccgeggeac
cctgctgcac
ccggcecegctc
ccagcagctc
ccggecgecc
cccgeagecc
ccagcagctc
cctgectgcecc
cctgcagccc
cctgeccgctc

cccgecagegc

ccgecccage
cggccceccgc
cggceeccgc
cggcacccgc
ctgcacccgc
ctgctcctgc
cagctcctgc
ctgcacctgc
cggegeecgc
cagcacccgc
ccgcccctgc
ccgeeecggc
cggcaccggc
cagcaccagc

cggcaccagc
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tgcccccget
agctccagcc
ggcaccggct
cgcgeccagcea
tgccccggceg
cgcccctgcet
cgctcctgcec
tgcccctgcec
tgcccccgea
agcaccagcc
agcccccgec
agcacccgct
agcacctgcc

ggcaccggcc

cgctccagcc

1680

1740

1800

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



gccgecccag

gccgcectceegg
geggegeecg
gccgcccectg
gcagctcctg
gccgegecag
gccgctectg
gccgegectg
geggegeecg
gccgeaccgg
gcagcgcctg
gcggeteegg
gcggeteegg

gcggcaccag

gccgeacccg

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

161
3000
DNA

<220>
<223>

<400> 161
gccgecccag

gccgegectg
gcggcacccg

gcagcgccag

cagccccggc
cagcgeceggc
cagctcccgc
cagcgccagc
cggccccagc
cggceecggc
cggcacctgc
cagctcctgc
cggcgectgc
ctgcgecctgc
ccgccccage
cagctccggc
ccgcacctgc
cagcgcctgc

cggctccagc

coli

cagcaccggc
ccgctcccgce

cggcacctgc

cggecgcectgce

tccggecegcet
cccagcagcea
acctgcggct
tcctgcagca
acctgccgcc
ccctgecgeg
gccegeegeg
accggcggct
acccgcageg
cccageggcec
gcccgeagea
ccctgectgeg
acctgccgcg
tcctgecggceg

ccccgecgcet

Artificial Sequence

tccagctgcec
acccgeggct
acctgccgcc

tcctgccgca

eolf-seql

cccgeggcetc
cctgcagccc
cccgeagecc
cctgcagctc
cctgccgcac
cccgectgctc
ccggecagegc
ccagcagccc
cctgcggcac

cccgcectgcecc

ccggeggeac
ccggetgegc
ccggetgctc
cctgcagctc

ccagcagccc

ccagccgcac
ccggecegecc
cccgeggctc

ccagcagcac

cagcaccagc
ctgcaccagc
ctgcacccgc
cagccccggc
cggctccagc

ccgcccctgc

cggcaccggc
cggegeeggc
cggccccagc
cggceeceggc
cagctccggc
cggctccggc
cggceeeggc
cggegeeggc

ccgegecagc

Nucleotide sequence of PA#laa/le/1d/1c/1b(1000),
for E.

cagcaccagc
ctgcgeccggc
ctgctcccgce

cagcacccgc
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agctccagcg
agcgccagcec
ggcgccagea
cgccccagct
cgccccagcec
tgccccagcec
agctccggeg
cgcacctgeg
agcccctgcec
ggctccagcc
ggcgeeggceg
ggcccctgeg
tgccccagcea
agccceggcec

tgcacctgct

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

codon-optimized

cgctccagceg
ggcaccggeg
ggcgecagcea

cgcgccagca

60

120

180

240



gcggeccctg
gcagcccccg
gcggcaccag
geegegeegs
gcagcccctg
gccgeaccgg
gccgeaccgg
gcagcgccag
gcagctccag
gcagcaccgg
geggeaccegsg
gcagcgcctg
gcagctcctg
gccgcaccag
gctgccccag

gcagcaccag

gccgeaccgg

gccgectccgg

gcagcaccag
gcagcacccg
gccgcaccag

gccgecccag

gccgectccgg

gcggcgacceg

cagctcccgc
cagctccggc
ccgcacccgc
cagccccggc
cggcacctgc
ccgctccggce
ctgcaccagc
cagcaccagc
ccgcaccagc
cagcaccagc
ctgctcctgce
cggctccagc
ctgcgectgce
ctgcgectgce
cagctcctgc
ctgcaccggc
ctgccccagc
ccgcaccagc
ccgecgectgce
cagccccagc
ccgecccagc
cagccccggc
cagcgceceggc

cagctcccgc

cccggeagceg
ccctgeggcet
accggectgceg
ccccgetgcec
acccgeggcet
acctgcagcg
tccggcagcet
gcctgetget
accggcagcg
tccagcggca
gccagctgcet
gccagecgca
tccagcagct
ccctgetgeg
cccagctgceg
accagctgct
ccctgecgcea
ccecggetgcec
accggcagct
cccagcagceg
accggcagcc
tccggeccgcet
cccagcagca

acctgecggct

eolf-seql

cccgetgegce
ccagctgcac
cccgeegegc
cctgctgcac
cccgectgecc
ccggctgcac
ccagcagcac
ccagctgctc
cctgcagccc
cccgectgecc
ccggcagcecc
ccagcggctc
ccagctgccc
ccagccgcac
cctgectgcegc
ccagcagcac
ccagcagctc
cctgctgecc
cctgcagccc
cctgeccgctc
cccgcagegc
cccgeggctc
cctgcagccc

cccgecagecc

cagcacccgc
cagcaccggc
cagcgccagc
ccgecgectgce
ctgcacccgc
cagcgcceggc
cggcaccagc
ctgctcctgce
ctgctccggce
ctgctcctgce

cagcccctgc

cggcaccggc
cagcgcceggc
cggctccggce
cagcaccagc
cagccccagc
ccgcccctgce
ccgeeecgge
cggcaccggc
cagcaccagc
cggcaccagc
cagcaccagc
ctgcaccagc

ctgcacccgc
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tgctcccgeg
agcgecggeg
cgctccagct
agcaccggcg
agcgcccgcec
agctccagcg
agctccggct
tgcaccagca
agctcctgcc
agcaccggca
agccccagca
agcccctgeg
agctccggct
agcaccagca
agccccagct
cgctccggcea
agcccccgcec
agcacccgct
agcacctgcc
ggcaccggcc
cgctccagcc
agctccagcg
agcgccagcec

ggcgccagca

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



gccgeccctg
gcagctcctg
gccgegecag
gccgctectg
gccgegectg
geggegeeceg
gccgeaccgg
gcagcgcctg
gcggetecgg
gcggetecgg

gcggcaccag

gccgcacccg
gccgctectg

gccgcacctg
gcggcaccag
gcecgegececg
gctgcccctg
gcagctcccg
gctgecccctg
gctgecgeccg
gccgeccctg
gcagccccag

<210> 162
<211> 3600

cagcgccagc
cggccccagc
cggeeeceggc
cggcacctgc
cagctcctgc
cggecgcectgce
ctgcgectgce
ccgecccage
cagctccggc
ccgcacctgc
cagcgcctgc
cggctccagc
ctgcccctgce
ctgccccagc
ctgccccagc
cagctccagc
cggcaccagc
ccgegecagc
ctgctccagc
ctgctccagc
cggctccagc

ccgcacccgc

tcctgcagca
acctgccgcc
ccctgecgeg
gccegeegeg
accggeggct
acccgcagcg
cccageggcec
gcccgcagca
ccctgetgeg
acctgccgceg
tcctgecggceg
ccccgecgcet
tccecgetgec
tccecgetgec
tccagcggceg
gcctgectgea
tcctgectgcec
ccctgecagcect
ccctgcagca
cccagctgceg
acctgctgca

tccagcagct

eolf-seql

cctgcagctc
cctgccgcac
cccgetgctc
ccggcagegc
ccagcagccc
cctgcggcac

cccgectgecc

ccggeggeac
ccggetgegc
ccggetgctc
cctgcagctc
ccagcagccc
ccecgeegecc
ccagccgcgc
cctgctgecc
ccggetgctc
cccgeggceac
cctgctgcac
ccggecgctc
ccagcagctc
ccggeegecc

cccgecagecc

cagccccggce
cggctccagc

ccgcccctgce

cggcaccggc
cggegeeggc
cggccccagc
cggeeecggc
cagctccggc
cggctccggce
cggeeecggc
cggegeegsc
ccgegecagc
ccgecccage
cggcccececge
cggccceccge
cggcacccgc
ctgcacccgc
ctgctcctgce
cagctcctgc
ctgcacctgc
cggegeecge

cagcacccgc
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cgccccagcet
cgccccagcec
tgccccagcec
agctccggceg
cgcacctgceg
agcccctgcec
ggctccagcc
ggcgeegecesg
ggcccctgeg
tgccccagca
agccccggcec
tgcacctgct
tgcccccget
agctccagcc
ggcaccggct
cgcgecagcea
tgccccggeg
cgcccctget
cgctcctgcec
tgcccctgcec
tgcccccgcea

agcaccagcc

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000



<212> DNA

<213> Artificial Sequence

<220>

eolf-seql

<223> Nucleotide sequence of PA#tlab/laa/le/1d/1c/1b(1200),

codon-optimized for E. coli

<400> 162
gccgegececg

gcagcaccgg
gcagcaccgg
gctgcaccgg
gcagcccctg
geggeaccegsg
gcagcccctg
gctgcaccag
gcggcaccag
gccgcacctg
gccgecccag
gccgegectg
gcggcacccg
gcagcgccag
gcggecccectg
gcagcccccg
gcggcaccag
geegegeegs
gcagcccctg

gccgeaccgg

ctgcacccgc
cagcccccgc
cagcgcctgc
cagctcctgc
cagcgeceggc
ccgcacccgc
cggcaccagc
cctcaccggc
cggcgecagc
ctgccccggc
cagcaccggc
ccgctceccgc
cggcacctgc
cggcgectgc
cagctcccgc
cagctccggc
ccgcacccgc
cagccccggc
cggcacctgc

ccgctcecggc

accagctgca
geeggeegeg
gccagctgct
cccagcagcc
acccgecgcec
cccggeggcet
acccgcageg
gccggeegea
gcccgecagct
gccegeegec
tccagctgcc
acccgecggct
acctgccgcc
tcctgccgcea
cccggeageg
ccctgeggcet
accggctgcg
ccccgcectgcec
acccgcggct

acctgcagcg

ccagccgcac
ccagccgegc
cccgcagctc
ccggeggesc
cccgcagceac
ccagcagcac
ccagcggcac
ccagctgctc
ccggcagcac
cccgecegctc
ccagccgcac
ccggeegecc
cccgeggcetc
ccagcagcac
cccgetgegce
ccagctgcac
ccecgeegegc
cctgctgcac
cccgectgcecc

ccggctgcac

cggcaccggc

cggcaccggc

ctgctccggc
cagcgcccgc
ctgcgeceggc
ctgctccagc
cagctccggc
ccgecccage
cggegeeggc
ccgegeeggc
cagcaccagc
ctgcgeceggc
ctgctcccgc
cagcacccgc
cagcacccgc
cagcaccggc
cagcgccagc
ccgecgcectgc
ctgcacccgc

cagcgccggc
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ggccccagct
tgctccggcet
ggcgcctgca
cgccccagct
cgccccagct
agcaccagct
cgctcccgcec
cgctcccgeg
tgctcctgcec
tgcacctgcg
cgctccageg
ggcaccggeg
ggcgccagea
cgcgccagea
tgctcccgeg
agcgccggeg
cgctccagct
agcaccggcg
agcgcecgcec

agctccagcg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



gccgeaccgg
gcagcgccag
gcagctccag
gcagcaccgg
geggeaccegsg
gcagcgcctg
gcagctcctg
gccgcaccag
gctgccccag

gcagcaccag

gccgeaccgg

gccgcectceegg

gcagcaccag
gcagcacccg
gccgcaccag

gccgecccag

gccgcectceegg
geggegeecg
gccgecccectg
gcagctcctg
gccgegecag
gccgctectg
gccgegectg

geggegececeg

ctgcaccagc
cagcaccagc
ccgcaccagc
cagcaccagc
ctgctcctgc
cggctccagc
ctgcgecctgc
ctgcgecctgc
cagctcctgc
ctgcaccggc
ctgccccagc
ccgcaccagc
ccgecgectgc
cagccccagc
ccgecccage
cagccccggc
cagcgeceggc
cagctcccgc
cagcgccagc
cggccccagc
cggceecggc
cggcacctgc

cagctcctgc

cggcgcectgc

tccggcagcect
gcctgetgcet
accggcagcg
tccagcggca
gccagctgct
gccagccgea
tccagcagct
ccctgetgeg
cccagctgeg
accagctgct
ccctgccgcea
cccggcectgcec
accggcagct
cccagcagceg
accggcagcc
tccggeccgcet
cccagcagcea
acctgcggct
tcctgcagca
acctgccgcc
ccctgecgeg
gccegeegeg
accggcggct

acccgcagcg

eolf-seql

ccagcagcac
ccagctgctc
cctgcagccc
cccgcectgcecc
ccggcagcecc
ccagcggctc
ccagctgccc
ccagccgcac
cctgetgegc
ccagcagcac
ccagcagctc
cctgcectgcecc
cctgcagccc
cctgeccgctc
cccgeagegce
cccgeggctc
cctgcagccc
cccgeagecc
cctgcagctc
cctgccgcac
cccgectgctc
ccggecagegc
ccagcagccc

cctgcggcac

cggcaccagc
ctgctcctgc
ctgctccggc
ctgctcctgc

cagcccctgc

cggcaccggc
cagcgeceggc
cggctccggc
cagcaccagc
cagccccagc
ccgcccctgc
ccgeeecggc
cggcaccggc
cagcaccagc
cggcaccagc
cagcaccagc
ctgcaccagc
ctgcacccgc
cagccccggc
cggctccagc

ccgcccctgc

cggcaccggc
cggegeeggc

cggccccagc
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agctccggct
tgcaccagca
agctcctgcc
agcaccggca
agccccagca
agcccctgeg
agctccggct
agcaccagca
agccccagct
cgctccggcea
agcccccgcec
agcacccgct
agcacctgcc
ggcaccggec
cgctccagcc
agctccagcg
agcgccagcec
ggcgccagea
cgccccagct
cgccccagcec
tgccccagcec
agctccggeg
cgcacctgeg

agcccctgcec

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640



gccgeaccgg
gcagcgcctg
gcggeteegg
gcggeteegg

gcggcaccag

gccgcacccg
gccgctectg

gccgcacctg

gcggcaccag
gccgegececg
gctgcccectg
gcagctcccg
gctgcccectg
gctgcecgeccg
gccgecccectg
gcagccccag
<210>
<211>

<212>
<213>

163
4200
DNA

<220>
<223>

<400> 163

ctgcgecctgc
ccgceccage
cagctccggc
ccgcacctgc
cagcgcctgc
cggctccagc
ctgcccctgc
ctgccccagc
ctgccccagc
cagctccagc
cggcaccagc
ccgecgecagce
ctgctccagc
ctgctccagc
cggctccagc

ccgcacccgc

cccageggcec
gcccgeagea
ccctgectgeg
acctgccgcg
tcctgecggceg
ccccgecgcet
tcccgectgec
tcccgetgcec
tccagcggceg
gcctgetgea
tcctgctgcec
ccctgcagct
ccctgcagca
cccagctgeg
acctgctgca

tccagcagct

Artificial Sequence

eolf-seql

cccgectgcecc

ccggeggeac
ccggetgegc
ccggetgctc
cctgcagctc
ccagcagccc
ccecgeegecc
ccagccgegc
cctgectgcecc
ccggetgctc
ccecgeggeac
cctgctgcac
ccggcecgctc
ccagcagctc
ccggeegecc

ccecgcagecc

cggceecggc
cagctccggc
cggctccggc
cggceecggc
cggegeeggc
ccgegecagc
ccgecccage
cggcceccgc
cggcceccgc
cggcacccgc
ctgcacccgc
ctgctcctgc
cagctcctgc
ctgcacctgc
cggegeecgc

cagcacccgc

ggctccagcc
ggcgeeggceg
ggcccctgeg
tgccccagca
agccceggcec
tgcacctgct
tgcccccget
agctccagcc
ggcaccggct
cgcgccagea
tgccccggceg
cgcccctgcet
cgctcctgcec
tgcccctgcec
tgcccccgea

agcaccagcc

Nucleotide sequence of PA#lac/lab/laa/le/1d/1lc/1b(1400),
codon-optimized for E. coli

gccgegecag cggegecage tcctgecgeg cccgeagecc cagegeccge cgeteeggec

gccgegeccg cggctcececge acccgetgeg cccgecgetc cagcacctge cgecccageg

gcggcaccag ccgegecage acccgetgeg cctgecagecac ccgetecgge ggeeceggcg
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2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

60

120

180



gctgctccag

gccgectccgg

gctgctccgg

gcagccccegg

gctgctccag

gcagctccgg
gccgcaccag
gcecgegececg
gcagcaccgg
gcagcaccgg
gctgcaccgg
gcagcccctg
geggeaccegsg
gcagcccctg
gctgcaccag
gcggcaccag
gccgcacctg
gccgecccag
gccgegectg
gcggcacccg
gcagcgccag
gcggeccctg

gcagcccccg

gcggcaccag

ccgcccctgce
ctgcaccggc
cggcacctgc
cggcaccagc
cagctcctgc
ccgecccagc
cagcacctgc
ctgcacccgc
cagcccccgc
cagcgcctgc
cagctcctgc
cagcgceceggc
ccgcacccgc
cggcaccagc
cctcaccggc
cggcgcecagc
ctgccccggce
cagcaccggc
ccgctcccgce
cggcacctgc
cggecgcectgce
cagctcccgc
cagctccggc

ccgcacccgc

acccgctgct
accggcagca
cccecgeegeg
tccagcagcg
ccctgetgeg
accggcagcg
gccggegget
accagctgca
geeggeegeg
gccagctgcet
cccagcagcc
acccgecgcec
cccggeggcet
acccgcagcg
gcecggecgea
gcccgcagcet
gccegeegec
tccagctgcec
acccgeggct
acctgeccgcc
tcctgccgca
cccggeagceg

ccctgeggcet

accggectgceg

eolf-seql

ccagctgcgc
ccggetgegc
ccagctgccc
ccagctgcgc
cctgcggctc
ccagcagcac
cccgcagcac
ccagccgcac
ccagccgcegc
cccgcagctc
ccggeggegc
cccgcagcac
ccagcagcac
ccagcggcac
ccagctgctc
ccggcagcac
cccgecgctc
ccagccgcac
ccggeegecc
cccgeggctc
ccagcagcac
cccgetgegc
ccagctgcac

ccecgeegegc

ccgecccage
cagccccggc
ccgcaccggc
ctgccccagc
cggcgcecagc
cggcgcecagc
ctgctccggce
cggcaccggc

cggcaccggc

ctgctccggc
cagcgccecgc
ctgcgecggc
ctgctccagc
cagctccggc
ccgecccage
cggegeegsc
ccgegeeggce
cagcaccagc
ctgcgecggc
ctgctcccgce
cagcacccgc
cagcacccgc
cagcaccggc

cagcgccagc
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cgcceeggcec
tgccccggcea
agctccagcg
agcgccagcec
tgctcctgcet
tgcccctgcec
tgcccctgcec
ggccccagct
tgctccggcet
ggcgecctgca
cgccccagcet
cgccccagcet
agcaccagct
cgctcccgcec
cgctcccgeg
tgctcctgcec
tgcacctgceg
cgctccagceg
ggcaccggeg
ggcgccagea
cgcgecagca
tgctcccgeg
agegeeggeg

cgctccagct

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



geegegeegs
gcagcccctg
gccgeaccgg
gccgeaccgg
gcagcgccag
gcagctccag
gcagcaccgg
geggeaccegsg
gcagcgcctg
gcagctcctg
gccgcaccag
gctgccccag

gcagcaccag

gccgeaccgg

gccgectccgg

gcagcaccag
gcagcacccg
gccgcaccag

gccgecccag

gccgectccgg
gecggegececg
gccgeccctg

gcagctcctg

gccgegecag

cagccccggc
cggcacctgc
ccgctccggce
ctgcaccagc
cagcaccagc
ccgcaccagc
cagcaccagc
ctgctcctgce
cggctccagc
ctgcgectgce
ctgcgectgce
cagctcctgc
ctgcaccggc
ctgccccagc
ccgcaccagc
ccgecgectgce
cagccccagc
ccgecccagc
cagccccggc
cagcgceceggc
cagctcccgc
cagcgccagc
cggccccagc

cggcceceggc

ccccgetgec
acccgeggct
acctgcagcg
tccggcagcet
gcctgetget
accggcagcg
tccagcggca
gccagctgcet
gccagecgca
tccagcagct
ccctgetgceg
cccagctgceg
accagctgct
ccctgecgcea
ccecggetgcec
accggcagct
cccagcagcg
accggcagcc
tccggeccgcet
cccagcagca
acctgecggct
tcctgcagca
acctgccgcc

ccctgecgeg

eolf-seql

cctgctgcac
cccgectgecc
ccggctgcac
ccagcagcac
ccagctgctc
cctgcagccc
cccgectgecc
ccggcagcecc
ccagcggctc
ccagctgccc
ccagccgcac
cctgectgcgc
ccagcagcac
ccagcagctc
cctgctgecc
cctgcagccc
cctgeccgctc
cccgcagegc
cccgeggctc
cctgcagccc
cccgcagecc
cctgcagctc
cctgccgcac

cccgetgctc

ccgecgectgce
ctgcacccgc
cagcgcceggc
cggcaccagc
ctgctcctgce
ctgctccggce
ctgctcctgce

cagcccctgc

cggcaccggc
cagcgceceggc
cggctccggce
cagcaccagc
cagccccagc
ccgecccctgce
ccgeeecgge
cggcaccggc
cagcaccagc
cggcaccagc
cagcaccagc
ctgcaccagc
ctgcacccgc
cagccccggc
cggctccagc

ccgcccctgce
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agcaccggcg
agcgcccgcec
agctccagcg
agctccggct
tgcaccagca
agctcctgcc
agcaccggca
agccccagca
agcccctgeg
agctccggct
agcaccagca
agccccagct
cgctccggcea
agcccccgcec
agcacccgct
agcacctgcc
ggcaccggcc
cgctccagcc
agctccagcg
agcgccagcec
ggcgccagea
cgccccagcet
cgccccagcec

tgccccagcec

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060



gccgctectg
gccgegectg
geggegeecg
gccgeaccgg
gcagcgcctg
gcggetecgg
gcggetecgg

gcggcaccag

gccgcacccg
gccgctcctg

gccgcacctg

gcggcaccag
gcecgegececg
gctgecccctg
gcagctcccg
gctgecccctg
gctgecgeccg
gccgeccctg
gcagccccag
<210>
<211>

<212>
<213>

164
4800
DNA

<220>
<223>

cggcacctgc
cagctcctgc
cggecgcectgce
ctgcgectgce
ccgecccagc
cagctccggc
ccgcacctgc
cagcgcctgc
cggctccagc
ctgcccctgce
ctgccccagc
ctgccccagc
cagctccagc
cggcaccagc
ccgegecagc
ctgctccagc
ctgctccagc
cggctccagc

ccgcacccgc

gccegeegeg
accggeggct
acccgcagcg
cccageggcec
gcccgcagea
ccctgetgeg
acctgccgcg
tcctgecggceg
ccccgecgcet
tccecgetgec
tccecgetgec
tccagcggceg
gcctgectgea
tcctgectgcec
ccctgecagcect
ccctgcagca
cccagctgceg
acctgctgca

tccagcagct

Artificial Sequence

eolf-seql

ccggeagegc
ccagcagccc
cctgcggcac

cccgectgecc

ccggeggeac
ccggetgegce
ccggetgctc
cctgcagctc
ccagcagccc
ccecgeegecc
ccagccgcgc
cctgctgecc
ccggetgctc
cccgeggceac
cctgctgcac
ccggecgctc
ccagcagctc
ccggeegecc

cccgecagecc

cggcaccggc
cggegeeggc
cggccccagc
cggeeecggc
cagctccggc
cggctccggce
cggeeecggc
cggegeeggc
ccgegecagc
ccgecccage
cggcccececge
cggcececcge
cggcacccgc
ctgcacccgc
ctgctcctgce
cagctcctgc
ctgcacctgc
cggegececge

cagcacccgc
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agctccggceg
cgcacctgceg
agcccctgcec
ggctccagcc
ggcgeegecesg
ggcccctgeg
tgccccagca
agccccggcec
tgcacctgct
tgcccccget
agctccagcc
ggcaccggct
cgcgecagcea
tgccccggeg
cgcccctget
cgctcctgcec
tgcccctgcec
tgcccccgcea

agcaccagcc

Nucleotide sequence of PA#lad/lac/lab/laa/le/1d/1c/1b(1600),
codon-optimized for E. coli

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200



<400> 164
gccgegececg

geggeececegsg
gcagctcccg
gcagcccccg
gctgctcccg
gccgctccecg
gcagcccccg
gcagcccccg
gcagctccag
gcagctcctg
gccgegecag
gcecgegececg
gcggcaccag

gctgctccag

gccgctcecegg

gctgctccgg

gcagccccgg

gctgctccag

gcagctccgg
gccgcaccag
gcecgegececg
gcagcaccgg

gcagcaccgg

ctgcaccggc
cggctcccgc
ccgcaccagc
ccgctccagc
ctgccccagc
ctgcgcccgc
ctgcccecggc
cagccccagc
cggcccctgc
ctgctcccgc
cggcgecagc
cggctcccgc
ccgegecagc
ccgcccctgc
ctgcaccggc
cggcacctgc
cggcaccagc
cagctcctgc
ccgecccage
cagcacctgc
ctgcacccgc
cagcccccgc

cagcgcctgc

acctgctgcg
acctgccgcc
gccagccgea
gcctgetgea
tccagccgct
gcctgetgcet
gcctgecagcet
acctgctgct
ccctgetget
gccggecagct
tcctgccgeg
acccgctgeg
acccgctgeg
acccgctgct
accggcagca
cccecgeegeg
tccagcagcg
ccctgectgeg
accggcagcg
gceggeggcet
accagctgca
geeggeegeg

gccagctgct

eolf-seql

ccggeggesc
ccggcagctc
ccagccgctc
cctgeccgegc
ccggeggesc
cctgcagcac
ccagcggegc
cccgetgegc
ccecgeegegc
ccggctgcac
cccgeagecc
cccgecegctc
cctgcagcac
ccagctgcgc
ccggetgegc
ccagctgccc
ccagctgcgc
cctgeggctc
ccagcagcac
cccgcagceac
ccagccgcac
ccagccgegc

cccgcagctc

ctgcacctgc
ccgcaccggc
cggcceccgc
ctgcgcctgc
ccgcacctgc
cagctcccgc
cggctcccgc
cggceeeggc
cagctcctgc
cggctccagc
cagcgcccgc
cagcacctgc
ccgctcecggc
ccgecccage
cagccccggc
ccgeaccggc
ctgccccagc
cggcgecagc
cggcgecagc
ctgctccggc
cggcaccggc

cggcaccggc

ctgctccggc
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agcaccagca
ggcgcctgec
ggctccggca
cgcacctgcc
tgcccctgeg
cgctccggcec
tgcgcccgcec
tgctccagcect
cgctccagct
agctcctgceg
cgctccecggcec
cgccccageg
ggceeeggeg
cgcceeggcec
tgccccggcea
agctccagcg
agcgccagcec
tgctcctgcet
tgcccctgcec
tgcccctgcec
ggccccagct

tgctccggcet

ggcgcctgca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



gctgcaccgg

gcagcccctg
geggeaccegsg
gcagcccctg
gctgcaccag
gcggcaccag
gccgcacctg
gccgecccag
gccgegectg
gcggcacccg
gcagcgccag
gcggecccectg
gcagcccccg
gcggcaccag
geegegeegsg
gcagcccctg
gccgeaccgg
gccgeaccgg
gcagcgccag
gcagctccag
gcagcaccgg
geggeaccegsg
gcagcgcctg

gcagctcctg

cagctcctgc
cagcgeceggc
ccgcacccgc
cggcaccagc
cctcaccggc
cggcgecagc
ctgcccecggc
cagcaccggc
ccgctceccgc
cggcacctgc
cggcgectgc
cagctcccgc
cagctccggc
ccgcacccgc
cagccccggc
cggcacctgc
ccgctcecggc
ctgcaccagc
cagcaccagc
ccgcaccagc
cagcaccagc
ctgctcctgc
cggctccagc

ctgcgecctgc

cccagcagcc
acccgecgcec
cccggeggcet
acccgcageg
gccggeegea
gcccgecagct
gccegeegec
tccagctgcc
acccgcggct
acctgccgcc
tcctgccgcea
cccggeageg
ccctgeggcet
accggctgcg
ccccgcectgcec
acccgecggct
acctgcagcg
tccggcagcet
gcctgetgcet
accggcagcg
tccagcggca
gccagctgct
gccagccgea

tccagcagct

eolf-seql

ccggeggesc
cccgecagceac
ccagcagcac
ccagcggcac
ccagctgctc
ccggcagcac
cccgecgctc
ccagccgcac
ccggeegecc
cccgeggctc
ccagcagcac
cccgetgegce
ccagctgcac
ccecgeegegce
cctgctgcac
cccgcectgcecc
ccggctgcac
ccagcagcac
ccagctgctc
cctgcagccc
cccgcectgcecc
ccggcagecc
ccagcggctc

ccagctgccc

cagcgcccgc
ctgcgeceggc
ctgctccagc
cagctccggc
ccgecccage
cggegeeggc
ccgegeeggc
cagcaccagc
ctgcgeceggc
ctgctcccgc
cagcacccgc
cagcacccgc
cagcaccggc
cagcgccagc
ccgecgectgc
ctgcacccgc
cagcgeceggc
cggcaccagc
ctgctcctgc
ctgctccggc
ctgctcctgc

cagcccctgc

cggcaccggc

cagcgccggc
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cgccccagct
cgccccagct
agcaccagct
cgctcccgcec
cgctcccgeg
tgctcctgcec
tgcacctgcg
cgctccageg
ggcaccggeg
ggcgccagea
cgcgccagca
tgctcccgeg
agcgccggeg
cgctccagct
agcaccggcg
agcgcecgcec
agctccagcg
agctccggct
tgcaccagca
agctcctgcc
agcaccggca
agccccagca
agcccctgeg

agctccggct

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820



gccgcaccag
gctgccccag

gcagcaccag

gccgeaccgg

gccgcectceegg

gcagcaccag
gcagcacccg
gccgcaccag

gccgecccag

gccgctceegg
geggegeecg
gccgecccectg
gcagctcctg
gccgegecag
gccgctectg
gccgegectg
geggegeecg
gccgeaccgg
gcagcgcctg
gcggeteegg
gcggeteegg

gcggcaccag

gccgcacccg

gccgctectg

ctgcgecctgc
cagctcctgc
ctgcaccggc
ctgccccagc
ccgcaccagc
ccgecgectgc
cagccccagc
ccgccccage
cagccccggc
cagcgceceggc
cagctcccgc
cagcgccagc
cggccccagc
cggceecggc
cggcacctgc
cagctcctgc
cggcgectgc
ctgcgecctgc
ccgecccage
cagctccggc
ccgcacctgc
cagcgcctgc
cggctccagc

ctgcccctgc

ccctgectgeg
cccagctgeg
accagctgct
ccctgccgcea
cccggcectgcec
accggcagct
cccagcagceg
accggcagcc
tccggecegcet
cccagcagcea
acctgcggct
tcctgcagca
acctgccgcc
ccctgecgeg
gccegeegeg
accggcggct
acccgcageg
cccageggcec
gcccgeagea
ccctgectgeg
acctgccgcg
tcctgecggceg
ccccgecgcet

tcccgectgcec

eolf-seql

ccagccgcac
cctgetgegc
ccagcagcac
ccagcagctc
cctgectgcecc
cctgcagccc
cctgeccgctc
cccgeagegce
cccgeggcetc
cctgcagccc
cccgeagecc
cctgcagctc
cctgccgcac
cccgectgctc
ccggcagegc
ccagcagccc
cctgcggcac

cccgcectgcecc

ccggeggeac
ccggetgegc
ccggetgctc
cctgcagctc
ccagcagccc

ccecgeegecc

cggctccggc

cagcaccagc
cagccccagc
ccgcccctgc
ccgeeeeggce
cggcaccggc
cagcaccagc
cggcaccagc
cagcaccagc
ctgcaccagc
ctgcacccgc
cagccccggc
cggctccagc

ccgcccctgc

cggcaccggc
cggegeegsc
cggccccagc
cggceecggc
cagctccggc
cggctccggc
cggceeceggc
cggegeegsc
ccgegecage

ccgecccagc
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agcaccagca
agccccagct
cgctccggcea
agcccccgcec
agcacccgct
agcacctgcc
ggcaccggec
cgctccagcc
agctccagcg
agcgccagcec
ggcgccagea
cgccccagct
cgccccagcec
tgccccagcec
agctccggeg
cgcacctgeg
agcccctgcec
ggctccagcc
ggcgeeggceg
ggcccctgeg
tgccccagcea
agccceggcec
tgcacctgct

tgcccccget

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260



gccgcacctg

gcggcaccag
gcecgegececg
gctgcccectg
gcagctcccg
gctgcccectg
gctgcecgeccg
gccgecccectg
gcagccccag
<210> 165

<211> 1800
<212> DNA

ctgccccagc
ctgccccagc
cagctccagc
cggcaccagc
ccgecgecagce
ctgctccagc
ctgctccagc
cggctccagc

ccgcacccgc

tcccgetgcec
tccagcggceg
gcctgetgea
tcctgctgcec
ccctgcagct
ccctgcagca
cccagctgeg
acctgctgca

tccagcagct

<213> Artificial Sequence

<220>

eolf-seql

ccagccgegc
cctgectgcecc
ccggetgctc
ccecgeggeac
cctgctgcac
ccggcecgctc
ccagcagctc
ccggeegecc

cccgcagecc

cggcceccgc
cggcceccgc
cggcacccgc
ctgcacccgc
ctgctcctgc
cagctcctgc
ctgcacctgc
cggegeecgc

cagcacccgc

agctccagcc
ggcaccggct
cgcgccagea
tgccccggceg
cgcccctget
cgctcctgcec
tgcccctgcec
tgcccccgea

agcaccagcc

<223> Nucleotide sequence of PA#lao/lan/lam(600), codon-optimized
P. fluorescens

<400> 165
gccgecccag

gcecgecegecg
gcecgegececg
gccgeccctg
gccgcacccg
gctgccccag
gccgegecag
geegegeegs
gccgecccag

gccgcaccag

ccgcccctgce
ccgcacccgce
ccgcccctgce
ccgccccagce
ccgcacccgce
ccgcaccagc
ccgegeccgce
cagccccagc
ccgegeccgce

ccgcccctgce

ccctgecgcec
cccagcagca
cccggetgeg
cccggecegea
ccecggecegcec
cccageccgceg
ccecggecegcec
cccagecgcec

acccgecegcec

cccggeegeg

ccagccgcac
cccgetgegce
cccgecegecc
cccgecegecc
cctgccgcecc
ccagccgcac
ccagccgecc
cctgcagcac
cctgeccgctc

cccgetgegce

ccgeeeeggc
ccgctecctgce
cagcgccagc
cggcccctgce
ctgcacccgc
ccgcccctgce
ccgctcccgce
ccgcacccgc
ctgccccagc

ccgeceeggc
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agccccagcec
cgecgeecgeg
tgcgcccgcec
cgecgeccgcet
cgecgectgcec
agcccctgcec
cgccccagcec
cgecgeecegcec
cgccccagcec

cgcacccgeg

for

4320

4380

4440

4500

4560

4620

4680

4740

4800

60

120

180

240

300

360

420

480

540

600



gcecgegececg
gcecgegececg
gccgegectg
gccgctcccg
gcecgeeecgg
geggeececegsg
gccgegecag
gcggctcccg
gcagcgcececg
gcecgegececg
gccgegecag
gccgegectg
gcecgegececg
gcecgeeecgg
gccgegecag
gcecgeeecgg
geggeececegsg
geegegeegs
gcecgeeecgg

gccgeaccgg

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

166
2400
DNA

<220>

cagccccagc
ccgeeecgge
ctgcccctgce
ccgcacctgc
cagcgcececgc
ccgcacccgc
ccgctcccgce
ccgegececgc
ccgegecagc
ccgegeecge
cggegeeggc
cggecgcectgce
cagcgceceggc
cggctcccgce
ccgecgectgce
ccgegeeggc
cggegeecgc
ccgecgectgce
cagcgcctgc

ccgcccctgce

cccggeegeg
cccggecgcet
ccctgecgeg
acccgecgcec
gcctgeccgeg
geeegeggesg
cccagecgcec
gccegeegeg
ccececgecegec
accagccgcea
cccageccgceg
gcctgeggcec
ccctgecgeg
gececggecegec
cccggeegeg
tccggeccgceg
accagccgcg
ccctgecgcec
gccagecgca

gccagegsgcg

Artificial Sequence

eolf-seql

cccgecgceac
ccecgeegegce
ccggeegegc
ccagctgcgc
ccggeegecc
cccgecgctc
ccggetgegce
cctgccgecc
ccagcagcgc
ccecgeegecc
ccggcagcgc
ccagcggcgc
ccggcagecc
cctgcggcac
ccggeegegc
ccagcggccc
cctgccgegc
ccecgeegegce
ccggeegegc

cccgeagegc

ccgegececge
cggeeeeggc
ccgecccage
ccgcacccgc
ctgcccctgce
cagccccggc
ccgcccctgce
cagcgccecgc
ccgecccage
cagcccctgc
cagcgccecgc
cggcgcecagc
ccgecgectgce
cggcgcectgce
cggegececge
ctgcgectgce
ccgegeeggce
ctgccccagc
cggcgcecagc

cggcgcectgce
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cgcccctget
cgcceeggcec
ggcccctgec
ggecgeecgec
tgcgcccgcec
cgccccggea
cgcceeggec
cgecgeecegcec
agccccggcec
agcgcctgcec
cgcgecagcea
ggcaccggca
ggccccagea
ggeceeeggeg
cgcacctgcc
agccccagcec
cgcaccggca
agccccggea
cgcaccagcc

cgcacccgeg

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



<223> Nucleotide sequence of PA#tlai/lah/lag/l1af(800), codon-optimized

for C. glutamicum

<400> 166
gccgctccag

gccgcacctg
gctgcgeccg
geggegeecg
gccgcacctg
gcagcacctg
gcagccccag

gcagcccccg

gcggcacctg
gcggcaccag
gccgctectg
geagegeegsg
gcagcgcctg
gcggeteegg
gccgcacccg
gccgctccag
gcagcgceccg
gccgegecag
gctgcccectg
gctgegeegg
gccgcectceegg

gccgecccectg

ctgcacccgc
ctgcacctgc
cagctcctgc
cagcaccagc
cggegeeggc
ccgccccage
ccgegeeggc
cagcgccagc
cagcgcctgc
ccgcccctgc
cagcaccagc
cggcacccgc
ccgcacctgc
cggccccagc
cggcaccggc
cagcaccagc
ccgeeeccgc
ctgcgcccgc
ccgctcecggc
ctgcccctgc
ccgeeeccgc

cagccccagc

tcctgccgcea
accggccgct
ccccgeagcec
tccggecegcet
gccggeegea
cccagccgct
tccggeggcec
gccagccgct
gcccgetgec
cccagctgca
gccagcecggct
tccggctgceg
tccagccgct
gccegeagec
gccegeggec
accagcggct
gcctgecgea
cccagcecggct
gccagccgct
accagcggct
acccgctgct

tcccgcagcec

eolf-seql

ccggeggctc
ccecgeegecc
ccggeagegce
cccgcectgcecc
ccggetgegc
ccagccgctc
ccggeggecc
ccggcagcac
ccecgeggecc
ccggcagegc
ccecgecgeac
ccggeegegc
ccagcggegc
ccagccgegc
cccgectgecc
ccggeggesc
ccagcggcac
cctgeccgcecc
ccecgeegecc
ccggcecegctc
cccgeagegc

cccgectgctc

cagcacccgc

cggceecggc
ccgcaccggc
cggcaccggc
ccgegeeggc
ccgcaccggc
cggctccggc
ctgcacctgc
ccgctcctgc
ctgcccccgc
cggcaccagc
ctgccceggc
ccgeeeccgc
ccgcacctgc
ctgcacccgc
cggctcccgc
cggcaccagc
ccgegeeggc
ccgctcctgc
cggccceccgc
cggcgcectgc

ctgctccagc
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ggcacctgcc
ggctccagcc
agcccctgeg
tgccccagcec
agcccccgct
tgcgectgcet
agccccagcec
ggegeeegeg
cgcgeeggeg
tgcgccagcc
tgctcccget
ggcgcctgca
ggccccagea
tgcgeccggcec
tgcccccgea
tgcccccgea
agcgceccgeg
cgctcctgcea
ggctccggcc
cgctccagct
ggcacccgca

tgcacccgceg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



gctgcacccg
gctgcacccg
gccgecccag
gcggcacctg
gccgecccag
gcggctcccg
gcggececccg
gcagcgcececg
gcecgegececg
gccgecccectg
gccgctccag
gctgcaccag
gcggcaccag
gctgegectg
gccgcacccg
gcagcccctg
gccgegecag

gccgctceegg

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

167
1800
DNA

<220>
<223>

ctgcaccggc
cggcccctgc
ccgecccage
cagctccagc
ctgccccagc
cggcgecagc
cggctccagc
cggctcccgc
cggctcctgc
ctgcgcccgc
ccgcaccggc
ccgegecagc
cagctccagc
cggcccctgc
ccgecgectgc
ccgeeecggc
ctgcgecctgc

ctgctccagc

subtilis

<400> 167

cccggeggcet
gccggeagec
gccagcectgceg
tcctgectgcet
tccggecgcec
geeggeggec
tcctgcagcect
tcctgcagca
cccagcageg
gcctgecagcet
gcccgetgea
accagctgca
tccagctgceg
accagccgcec
cccagccgct
gccagecgea
ccccgeagcec

cccagcagct

Artificial Sequence

eolf-seql

cctgccgcecc
ccagcggcac
ccagcggctc
ccecgeggegc
cctgeggctc
ccagcagctc
ccggcectgcecc
cctgcagcac
cccgeggeac
ccecgeegecc
cctgeccgctc
cctgeggcecc
cctgcggcac
ccagctgcac
ccggeggeac
ccecgeegeac
cccgecegctc

ccagcggcac

cagcgeceggc
cagcgcctgc
cggccccagc
ccgeeeccgc
ctgctcctgc
cagctcctgc
cagcccctgc
cagcccctgc
cagcaccggc
cagcccccgc
cggegeeggc
ctgcgccagc
ctgcccecggc
ccgcccctgc
ctgccccagc
cagcacctgc
ctgctccagc

ccgcccctgc

ggctcccgcet
cgcaccggca
tgcgeccggcea
agcacctgct
agcgcctgct
agcaccggca
cgcaccggct
tgcaccggcg
ggcecceggece
tgcaccagca
cgctccagcc
tgcgccagca
tgccccggceg
ggcgcctgec
tgctcctgcea
agcgccagct
cgcacccgca

tgcaccggct

Nucleotide sequence of PA#ly/1x/1w(600), codon-optimized for B.

gccgecaccgg ctgcaccgge accagetgeg cctgetgecac cagcaccgge agcaccagea
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1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

60



gccgcacccg
gctgctccag

gcggetecgg

gcagcccctg
gcagctccgg
gctgctcctg
gcagctccag
gccgctectg
gctgcacctg
gccgcacctg
gctgctcctg
gcagcccctg
gcagcgccag
gcagcaccag
gcggcaccag

gctgcaccgg

gcagcacctg

gcggectcectg

gcagcaccgg

gccgeaccgg

gctgcaccag
gccgctccag
gcagcgcctg

gctgcccctg

ctgctcccgce
cggctccggce
ctgcaccggc
ctgctccggce
cagctccggc
ctgcacctgc
ctgctccagc
cagcgcctgc
ctgcgectgce
cagcaccagc
cagctcctgc
cggcaccggc
cagctccggc
ccgctccggce
cagcaccagc
ctgctccggc
cggctccggce
cagctccggc
ctgcaccagc
ctgcgccagc
cggcaccagc
ccgctccggce
cagcgccagc

ctgcaccagc

tcctgctgeg
tcctgcagcet
tccagccgca
gcctgectgea
tcctgectgcet
accggectgct
gccagctgcet
accagccgct
gcctgetget
tccggcagca
gccagctgceg
tccggcagcet
accagcagct
tccagctgceg
gcctgcagca
tccagcagct
accggctgca
tcctgccgca
accagcggcg
acctgcagcg
accagcagcg
accggctgct
tccggcagceg

tccagccgct

eolf-seql

ccagctgcac
cctgeccgctc
ccagcagcac
ccggcagctc
ccggcagcgc
ccagcagcgc
ccggcagcac
ccggeggctc
cctgectgegc
ccggcagctc
ccagcagctc
ccagcggcac
ccagcagcgc
cctgccgcac
ccagcagcgc
ccggctgcac
ccggeggeac
ccggetgctc
ccagccgcac
cctgeccgctc
cctgcggcac
ccggcagcac

ccagcagcac

ccggetgegc

cagctccggc
cagctccagc
cggcaccggc
cggcaccagc
cagcgccagc
cggcaccggc

cggctccggce

ctgcaccagc
ctgctccggce
cagcgcctgc
cagctccagc
cagcaccggc
cagctcctgc
cggctccagc
cagcacctgc
cagcgcctgc
cggctccagc
cagctccggc
cagcacctgc
ctgctccggce
cggcaccagc
cagcaccagc
cagctccagc

ctgctcctgce
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agcgcctgeg
agcaccagct
agcgccagct
ggcaccggca
agctcctgca
tgcgccggcet
tgcgcctgca
cgcaccggct
agctcctgca
ggctccggct
cgctcctget
agctccggct
ggcaccagcc
ggcaccggct
tgctccggca
tgcgcctgca
tgctccagca
tgcgccageg
tgcgcctgcet
tgctccggcet
cgcaccagct
tgcaccagcg
tgcaccggct

agcgccagct

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



gccgctectg
gccgeaccgg
gctgegectg
gcagctccag
gcagcaccag
<210> 168

<211> 2400
<212> DNA

cagcaccagc
cagcacctgc
cggctcctgce
ctgcgectgce

ctgcgccagc

gccageggea
accagcagct
accagcggct
gccagcagca

gcctgcagcet

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PA#1j/1k/11/1m(800), codon-optimized for

P. pastoris

<400> 168
gccgcacctg

gccgctectg
gctgccccag
gctgcccectg
gccgecccectg
gccgecccectg
gccgcccectg
gccgcacctg
gccgcacctg
gcagcaccag
gccgecccectg
gctgcccectg

gctgccccag

ccgcacctgc
ccgctcctgc
ccgceccage
ccgcacctgc
ccgcaccagc
cagcccctgc
ctgctccagc
ccgctccagc
cagccccagc
ccgcaccagc
ccgeeeccge
ctgcaccagc

ctgccccagc

ccctgectgcec
tcctgececgcet
tcctgctgcec
accagctgct
tcctgcagcec
cccagccgca
accagcagct
ccctgcagcc
accagctgcc
accagcagca
tcctgctgca
ccctgetget

tcccgecgcec

eolf-seql

ccggcagcgc
ccagctgctc
ccagctgctc
ccggetgegce

ccggetgctc

ccagctgccc
ccagctgctc
ccagccgcac
ccagccgcac
cctgeccgctc
ccagctgccc
ccagccgcac
cctgcagccc
cctgcagcac
ccagccgcecc
cctgetgctc
ccagccgcac

cccgecgctc

ctgctccggc
cggctccagc
ctgcgectgce
ctgcaccagc

cggcaccagc

ctgctcctgc
cagctcctgc
ctgcaccagc
ctgcacctgc
cagccccagc
ctgccccagc
ctgctccagc
cagctccagc
cagctcctgc
cagccccagc
ccgcacccegc
cagctccagc

ctgcacccgc
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tgcaccagct
ggctcctgca
cgctccagca

ggctccggca

tgcgccagcect

cgcccctgcec
tgctccagca
cgctccagct
cgccccagct
agctccagct
agctcctgct
cgctccagct
cgccccagcec
tgctcctgcet
cgcaccagca
cgcccctgcec
agctcctgcc

tgcaccagcc

1560

1620

1680

1740

1800

60

120

180

240

300

360

420

480

540

600

660

720

780



gccgecccag
gccgececgg
gccgcacctg
gctgcccectg
gccgecccectg
gcagcaccag
gccgctccag
gcecgeccccg
gctgcacctg
gccgctcccg
gctgctccag
gccgcaccag
gcagccccag
gccgctccecg
gctgcccccg
gcagctcctg
gcagctcccg
gccgeacccg
gcagcccccg
gctgcacctg
gcagcacccg
gctgctcectg
gcagctccag

gcagctcctg

ccgctccagc
cagctccagc
ctgcccctgc
ccgctccagc
ccgecgectgc
cagctcctgc
ctgcacctgc
ccgctccagc
ccgctceccgc
ctgcccctgc
ccgcccctgc
ctgctccagc
ctgcgccagc
ctgctccagc
cagcaccagc
cagcaccggc
ccgctceccgc
ctgcacctgc
ctgcccctgc
ctgccccagc
ctgctcctgc
ctgcccccgc
ctgcccctgc

cagctcctgc

cccagccgct
tcccgcagcet
tcctgectgcet
acccgeccgcea
tccagccgcect
tcccgcagca
ccctgcagca
acctgccgca
accagctgct
accagctgct
tccggcagcec
tccggcagca
tcccgectget
tccggctgcea
tcctgccgcea
tccagcagct
ccctgectgcea
ccccgeagcec
acccgcagca
ccctgctgcea
tcctgcagcet
tccagcagcc
ccccgecgcet

acctgctgct

eolf-seql

cctgcagctc
cctgctgcac
ccagctgcac
ccagccgctc
cctgcagcac
ccagcagccc
cctgcagctc
cctgcagctc
cccgcagctc
cctgetgctc
ccagcagcac
cctgcagccc
ccagcagctc
cctgctgcac
cctgetgctc
cctgctgcac
cccgectgecc
ccagccgcecc
ccagctgcac
ccagcagctc
ccagctgcac
cctgcagcac
ccagctgctc

ccagccgctc

ctgctcctgc
cagctcccgc
ccgctcctgc
ctgcccctgc
ctgcacctgc
cagcaccagc
ctgctccagc
cagcccctgc
ccgcccctgc
ctgcccctgc
ccgctcctgc
ccgctccagc
cagcacccgc
ctgctcctgc
ctgctccagc
ctgcccctgc
cagcacctgc
ctgcccccgc
ctgctcctgc
cagctcccgc
cagccccagc
ctgctcctgc
ctgctcccgc

ccgcaccagc

Page 181

tgcccctgea
tgctcctgcea
cgcaccagcc
agctccagcc
agcacctgct
cgctccagca
ggctccagct
tgctcctgcet
cgcgccagct
tgcacctgca
tgcaccagcc
cgcccctgcec
cgctccagcc
tgctcccgcet
agcacccgcc
cgctcccgcet
agcacctgca
tgcacctgca
cgctcccgcet
tgcccctget
agcacctgcc
agcccccgea
cgcacctgcc

agcacctgct

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



eolf-seql
gccgctcctg cagccccage acccgetgec cccgecagecac ctgcacccge cgececctget

gccgcacccg ccgcacctge tccagectget cccgecagecc ctgcacctge cgectectgec

gccgctccag ccgectccage ccccgecaget cctgecgetc cagcacctge agctccagcea

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

169
1800
DNA

<220>
<223>

cerevisiae

<400> 169
gccgctccag

gcagctccgg
gcagctccag
geggegeegs
geggegeceag
gcagctcctg
geagegeegs
gcagcccccg
gctgcgccag
gctgeccccgg
gccgctccag
gctgcaccag
gccgctccag
gctgcacctg
gctgctccag

gcagctcctg

cagcaccagc
ccgctcccgce
cagcacctgc
cagcacccgc
cagctccagc
cagccccggc
cggctccggce
ccgctccagc
ccgcacctgc
ctgctccggc
ctgctccagc
ccgctcccgce
ctgccccagc
ccgcaccagc

ccgcaccagc

cggcaccggc

Artificial Sequence

tcctgcagcet
cccagccgcea
gccegeggea
tcccgcagcec
tccagcggca
ccccgecgea
geeggeageg
ccctgeggcet
cccggetgcea
gccageggea
cccagctgca
accagctgct
tccagcggct
tcctgccgca
gcctgccgea

accagctgcc

ccagctgcac
cccgecagecc
ccagccgctc
cccgeagcegce
cccgeggceac
ccagcagctc
ccagcggccc
ccggeggesc
cctgctgcac
cctgctgcac
cctgcagcgc
cctgectgctc
ccggcagcgc
cctgectgctc
cccgectgecc

cctgcagctc

ctgctccagc
cagctcccgc
ctgcaccggc
ccgceccagc
cagctcccgc
ctgctccggc
ctgctcccgce
ccgeeeccge
ccgegeeggc
cagcacctgc
cagcaccagc
cagcgcctgc
cagccccagc
ccgcaccagc
cagcacctgc

cggctccagc

Page 182

Nucleotide sequence of PA#l1p/1o/1n(600), codon-optimized for S.

cgctcccgcet
tgctccagcect
tgcacccgct
ggccccagec
agcgecggeg
ggcaccagca
cgcgeeggea
agcacctgcg
tgcacccgceg
cgcgecageg
agctccagca
agctcctgct
agcacccgcc
agcaccggca
ggcgccagea

tgcgcctgcec

2280

2340

2400

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



gctgcaccag
gctgcacccg
gctgecccctg
gccgcaccag
gccgctccag
gcagcccctg
gctgctccag
gcagcacccg
gcagccccag
gcagctcccg
gctgcaccag
gctgccccag
gccgctectg
gctgctcccg
<210> 170

<211> 1800
<212> DNA

ctgcgectgce
ctgcaccagc
ccgctccagc
cagcgcctgc
ctgcaccagc
cagcacccgc
cagcacctgc
ccgcaccagc
cagctcccgc
cagcaccagc
ctgcacccgc
ccgctccagc
cagcacccgc

ctgctcctgce

gccagccgct
gccagcagct
tccagctgct
acctgecggct
tccagcagct
tccagcagca
accagccgca
accagccgca
tcctgcagcet
tccagctgct
tccagctgca
accagctgct
accagctgca

tcctgeccgcet

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PA#ls/1r/1q(600), codon-optimized for K.

lactis

<400> 170
gccgecccecg

gccgegectg
gcagctccag

gctgccccag

ctgctcctgc
cagctccagc
cagcccccgce

ccgctcctgc

cccagctgcc
cccagccgca
cccagctgca

tccagccgcec

eolf-seql

cctgectgcgc
ccggcagctc
cctgcagcac
ccagcagccc
ccagccgctc
cccgetgctc
ccagcagctc
ccagctgctc
cctgectgctc
cccgctgcac
cccgecgctc
cccgecgctc
ccagcagcac

cctgcagctc

ccecgeegegc
ccagcagccc
ccagccgcac

cctgeccgctc

ctgcaccagc
cagcgcccgc
cagcccctgc
cagccccagc
ctgctcctgce
cagctccagc
ccgctccagc
cagcaccagc
ctgcaccagc
ccgctccagc
cagctcctgc
ctgcaccagc
cagcaccagc

cagctcctgc

cagcccctgc
cagccccagce
cagcacctgc

ccgecccagc
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ggcaccagca
ggcgectgcet
agccccggeg
ggcccctgec
tgctcccgcea
tgcacccgca
agctcctgca
cgctccagct
agcacccgcc
cgcaccagcc
agcaccagct
agctccagct
agcaccagct

cgctccagct

tgctcctgcet
agctcccgcec
tgctcccgcec

agccccagca

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

60

120

180

240



gcagcgccag
gccgecccag
gcagctccag
gcagctcccg
gccgctccag
gccgctccag
gccgecccag
gcagcaccag
gctgctcectg
gcggecccectg
gccgecccag
gccgcacctg
gctgctcccg
gctgegectg
gcagcgcececg
gccgeccccg
gccgctccag
gccgctectg
gccgecccectg
gcagcaccag
gcagcaccag
gccgecccectg
gcagctccag

gccgctcccg

cagccccagc
ccgctcctgc
ccgcaccagc
ctgctccagc
cagctccagc
ctgcccctgc
cagctcctgc
ccgceccage
ccgctcctgc
cagccccagc
cagcccctgc
cagctccagc
ccgctcctgc
ctgcaccagc
cagcaccagc
ctgcaccagc
cagcaccggc
ctgcacctgc
ccgcacccgce
ccgctccagc
cagctcctgc
cagcacctgc
cagctcccgc

cagctcctgc

acccgctgct
accagctgcc
cccagecgeg
acctgctgca
acctgcagct
cccagcagca
tccagctgct
tcctgeccgcet
ccececgeegec
tcctgcagca
tcctgcagca
acccgcagct
cccagctgct
acccgcagca
ccctgecgcet
tccagctgca
cccagecgeg
acctgcagcc
accagcagca
gcctgecagcet
acctgcagca
gccagccegeg
tcctgctgcec

accagctgca

eolf-seql

ccagccgcecc
cctgccgcecc
ccagctgctc
cctgectgctc
ccagccgctc
cccgecegctc
cccgectgctc
cccgecegctc
ccagccgecc
cctgccgcac
ccagctgcac
cccgeagecc
cctgccgcac
ccggcagegc
ccagcagcac
ccagctgctc
cccgecegctc
ccagccgctc
cctgeccecgegc
ccagcagccc
ccagccgcac
ccagcagctc
cctgeccgctc

cctgccgcecc

cagctccggc
cagctcccgc
ctgcacctgc
cagccccagc
cagccccagc
cagccccagc
cagcccctgc
cagcacctgc
cagccccagc
ctgcaccagc
ctgctccggc
cagcacctgc
ctgctcccgc
cagcacctgc
ctgctcctgc
ccgcccctgc
cagctcccgc
cagctcctgc
ctgctccagc
cagctcccgc
cagcccccegc
cagctccagc
ctgcccctgc

ccgcacctgc
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cgcaccagct
cgccccagcea
tgcacctgca
agcgecccgea
cgcgectgcec
agctccagcc
agctcccgcec
cgccecctgcet
agcaccagca
tgccccagcet
cgcaccagca
cgctcccgcet
agctccagcc
agctcctgcc
tgctccagcc
tgccccggcec
tgcacctgca
cgctccagcc
agcaccagcc
agcaccagct
tgccecctget
agcacccgca
tgcaccagcc

cgcacccgct

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



eolf-seql
gccgectectg ctgecccececge acccgetgeca cccgeggecc cggeccccgge agctccagea

gcagctcctg ccgectcecgge ccctgecageca ccagecgetc ccgcaccgge cgcacccgec

<210> 171
<211> 2400
<212> DNA

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PA#las/lar/laq/lap(800), codon-optimized

for T. thermophila

<400> 171
gccgcacctg

gccgctccag
gcagctcctg
gctgctcctg
gccgctectg
gcagctcccg
gcagctcctg
gctgecccctg
gctgcaccag
gcagctcctg
gccgctcctg
gctgctccag
gctgctcctg
gctgctccag
gctgctcctg
gctgctccag

gccgctectg

cagctccagc
cagcacctgc
ccgcacccgc
ctgcccctgce
ctgctcccgce
cagctcctgc
ctgctccagc
cagctccagc
ctgcacctgc
ctgcacccgc
cagctccagc
ctgcacctgc
ctgcccccgce
cagctcctgc
cggcacctgc
ccgcccctgce

cagcccctgc

acctgccgct
tcctgcagcet
tccecgetgcet
tcctgectgcet
acccgctgct
gcctgetget
ccctgetget
accagctgct
accagctgcc
ccctgetget
acctgctgca
acccgctgca
tcctgctgcea
tccagccgca
tccagctgct
tcctgctgeg

tccagcagcc

cccgecgeac
ccagcagctc
ccagctgctc
cctgcggctc
cctgeccgctc
cctgectgegc
cccgetgctc
cctgeccgctc
cctgctgcac
ccagctgcac
ccagctgccc
ccggetgctc
cctgccgcac
ccagcagcac
ccagcggctc
cctgectgctc

cctgeccgctc

ctgctcctgce
ctgcccctgce
ctgctccggc
cagcacccgc
cagcacctgc
ctgctcccgce
ctgcacctgc
ccgctcctgce
ctgcacctgc
ccgctcctgce
ctgccccagc
cggctcctgce
ctgctcctgce
cagctcctgc
ctgcacctgc
cagcccctgc

ctgctcctgce

Page 185

cgctcctget
tgctcctgcec
tgctccagcect
agctcccgcc
tgctcctgcet
tgctccagca
agctcctgca
agctcctgcc
cgctcctgcea
tgctcctgca
tgctcccgcet
tgctcctgcec
ggctccagcc
agcacctgca
tgctcccgcea
agctcctgcc

agcgcctgcea

1740

1800

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



gctgcaccag
gccgctccag
gctgctcctg
gccgctectg
gcagctcctg
gccgctectg
gcagctcctg
gctgctcctg
gcagcacctg
gctgctcctg
gctgcacctg
gcagcacctg
gctgcacctg
gccgctccag
gcagctcctg
gctgecccctg
gccgcacctg
gctgcacctg
gccgcacctg
gctgcacctg
gctgcacctg
gcagctcctg

gccgctccag

ccgctcctgce
cagctccagc
ctgcacccgc
ctgcaccagc
cagctcctgc
cagctcccgc
cggcccctgce
cagccccagc
ctgctccggc
cagctcctgc
cagctcctgc
ccgctcctgce
ctgcgccagc
ctgctccggc
cagcccccgc
ctgctcccgce
cagctccagc
ctgcacccgc
ccgctccagc
ctgctcctgce
ctgctccagc
ctgctcccgce

ctgctcccgce

ccctgetgcet
tcctgectgcet
acctgcagca
acctgectgct
tcctgectgcet
acctgectgct
tcctgcagcet
tcctgectgcec
tccagctgcet
accagctgct
tccggctgcea
cccagctgcec
tcctgctgca
tccecgetgcet
tccagctgca
ccctgetget
cccagctgcet
tccagctgct
tcctgcagcet
cccagcagct
accagctgca
accagctgca

cccagctgcect

eolf-seql

ccagcagcac
ccagcggcac
ccagcagctc
cctgcagcac
ccggcagctc
ccagctgccc
ccggetgctc
ccagccgctc
cccgcagceac
cctgccgecc
cctgctgccc
cctgectgctc
cctgcagccc
cctgcagctc
ccggctgcac
cctgcagctc
cctgctgcac
ccagctgctc
cccgecgeac
cctgcagctc
ccagcagctc
cctgeccgctc

ccagcagctc

ctgctcccgce
cagctccagc
ccgctcctgce
ccgctcctgce
ctgctcccgce
cagcacctgc
ctgctcctgce
cagctccagc
ctgctcctgce
ctgcacctgc
ctgcaccagc
ctgctccagc
ctgctcctgce
ccgctccagc
cagctcctgc
cggcacctgc
ctgctcctgce
ctgcccctgce
ctgctccagc
cagctccagc
ctgctcctgce
ccgctccagc

cagcaccagc
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cgctccagct
tgctcctgcet
tgctcccgcet
tgcccctgcet
tgcccctget
tgccccagcet
cgcaccagct
tgcaccagct
tgcaccggca
tgcacctgct
tgcacctgct
tgcacccgct
tgcacctgct
tgctcctgca
tgctcctgcet
tgctcctgcet
agcaccagct
agctccagct
agctcccgca
agctcctgcc
agctcctgcec
agcaccagct

agctccagct

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400



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

172
1800
DNA

<220>
<223>

Artificial Sequence

sapiens (HEK cells)

<400> 172
gccgeceegg

gcagctccag
gccgctcecegg
gctgctccag
gcagcaccag
gccgcaccag
gcagctccag
gcagcccctg
gccgctectg
gcagctcccg
gccgececgg
gcagcacccg
gctgccccag
gcagctccgg
gctgcaccag
gcagccccag
gctgcacccg
gcagctcctg

gcagctcccg

cagcacccgc
cagcaccggc
ctgcaccagc
cagctcccgc
cagctccagc
ctgctccggc
ctgctccggc
ccgctcctgc
cagctccggc
ctgcaccagc
ctgctcccgc
cagctccagc
ccgcaccagc
ccgctccagc
cagctccggc
ctgcaccagc
ctgctcccgc
cagctcccgc

ctgctccggc

accggctgca
accggcagct
tccagcagca
tccggecegcet
cccagccgct
tccggcagcect
accggctgca
accagctgca
accagctgca
accagcagct
tcctgcagca
accggctgca
accggcagct
tcctgctgcea
tccagctgct
accagccgca
accagctgca
ccctgcagct

tcctgccgcea

eolf-seql

ccagccgctc
cccgcagcac
ccagctgctc
cctgctgcac
ccagcagctc
cctgctgcac
ccggcecegctc
cccgectgctc
cctgcagctc
cccgecgeac
ccggcagctc
cccgctgcac
ccggetgctc
cccgcagctc
ccagcagcac
cctgcagctc
ccagcagcac
cctgeccgctc

ccagctgcac

cagcaccggc
cagctccggc
cagctccagc
cggctccagc
ctgctcccgc
cagctcccgc
cggctcccgc
cagctccggc
ccgctccagc
cggctccagc
ccgctccagc
ctgctccagc
ctgctccagc
ccgcaccggce
cagctccagc
cagcaccagc
ccgcaccagc
ctgctcccgc

ccgctcecggc

Page 187

Nucleotide sequence of PA#lv/1u/1t(600), codon-optimized for H.

cgcaccagcc
agctccagcc
agcacccgca
tgctccggcec
agcaccggca
cgctccagct
cgcaccagct
tgctcctgcea
tgctcctgca
tgcaccagca
cgcaccagca
cgctccagca
agcacccgcc
agctccagcc
cgcacccgct
tgctccggcea
cgctccggcec
tgctcctgcec

agcaccagca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



gccgeacccg
gccgctectg
gctgcccectg
gccgctccag
gctgctcccg
gcagcccctg
gctgctcectg
gctgctccag

gctgcaccgg

gcagcacccg

gccgeaccgg

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

173
1800
DNA

<220>
<223>

cagcaccagc
ctgctccagc
cagctcctgc
ccgctcctgc
ctgcacccgc
cagcaccagc
ccgcaccagc
ctgctcctgc
ccgctccagc
ccgcaccggce

ctgcaccggc

patens

<400> 173
gccgcaccag

gccgcaccag
gcagccccag
gctgecgeccg
gctgcacccg
gctgccccag
gccgeccctg

gctgctcccg

ctgctcccgce
ccgceccage
ccgctcctgce
ccgctcccgce
ccgcacctgc
ccgeeecggc
ccgeeeccge

ccgcacctgc

tccagcagct
tccagctgca
tccggcagcet
tcctgececgcet
tccagcagct
tccagctgct
accagccgct
accggcagca
tccagcagct
tccggcagca

accagcagct

Artificial Sequence

acctgcagca
ccctgcagca
accagccgcc
cccageccgcec
acctgectgcc
acccgectgcc
accagcggcc

cccagccgcea

eolf-seql

ccagctgctc
ccagccgctc
cccgcagctc
cctgcagcac
ccggctgcac
cccgcagctc
ccagctgcac
ccagctgctc
cctgeccgctc
ccagccgcac

ccagccgctc

ccagccgctc
cccgcagceac
cctgctgcac
ccagctgccc
cccgctgcac
cccgecgctc
ccagcagccc

cctgccgcecc

ctgctcctge tgcaccagcect
cggcaccagc agcacccgct
ctgcaccagc tgctccagcect
ccgctccgge cgcaccagcet
cagcaccggc tgctccagca
cagctcctge tgctccggcec
ccgcaccage tgcacccgec
ccgctccgge tgctcccget
ccgcaccage agctcccgea
cagctcccgec tgcaccggcect

cggctcctge agctccagca

ccgcccctge cgectccagcec
ctgctcccge agctccagcec
cggctccage cgecgeccget
ccgctccage tgctcccgea
ctgcacctgec cgcccctgea
ctgctcctge tgcaccagct
ccgccccage cgctccaget

cagctcccge cgctceccgec

Page 188

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

Nucleotide sequence of PA#lal/lak/1j(600), codon-optimized for P.

60

120

180

240

300

360

420

480



gccgctectg
gccgctcccg
gccgcacctg
gccgcacctg
gcagctcctg
gccgctccag
gctgctcctg
gccgctectg
gctgcacccg
gccgecccag
gcegececcecg
gcagctccgg
gccgctcccg
gctgctccag
gccgcacccg
gcecgececccg
gccgcacctg
gccgegectg
gccgctccag
gccgcacccg
gccgctcccg
gctgctcctg

<210> 174
<211> 900

ctgcacccgc
ccgeeeccge
ccgcaccagc
ccgctcccgce
ccgctcctgce
ctgcccctgce
ctgcccccgce
ccgctcctgce
ccgcccctgce
ccgegecagc
ctgcacccgc
ccgctcccgce
ctgcccctgce
ccgeeeccge
ctgcacctgc
cagcccccgc
ctgcacccgc
ccgcccctgce
cagccccagc
ctgcaccagc
ccgcaccagc

ccgctcctgce

ccctgetgcet
tcctgeccgcec
ccccgcagcea
gcccgetget
acctgeccgct
tcctgeccgeg
accagcagct
ccctgetgcet
tcctgcagcet
gccagctgcec
accagctgca
acctgectgct
tcctgctgeg
tcccgectgea
gcctgegget
accagcagcc
tcctgectgcet
ccccgcagcea
ccctgecgcet
acctgcagcg
tcctgctgcea

tcccgecagcet

eolf-seql

cctgeccgctc
cccgecgeac
cccgeagegc
cctgccgcecc
cctgcagccc
cctgctgecc
ccagccgegc
cctgctgcac
ccagccgctc
cctgctgcac
cccgetgctc
cccgectgecc
cccgctgcac
ccagctgctc
cccgecgctc
ccagccgcac
cccgcagceac
ccagcagctc
ccagctgctc
cccgctgcac
cccgetgctc

cccgetgegc

ccgctcccgce
cagcacctgc
cagctccagc
ctgcccctgce
ctgctcctgce
cagcaccggc
ctgcgectgce
ccgctcccgce
ccgctccagc
ctgctcccgce
ccgcccctgce
ctgcgectgce
ctgcccctgce
ccgctcctgce
ccgeeeccgc
cagctccagc
cagcccctgc
ccgceccagc
ctgctccagc
cagcgcccgc
cagcacccgc

ctgctccagc
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tgctcccgcet
agctcctgcc
agctccagcc
tgcacccgct
tgcccctget
cgccccagcea
tgcccccget
tgctcctgcet
tgcaccagcc
cgctcccgcet
tgctcccgcet
cgctcccgcea
tgctcccgca
cgctcccgcet
tgcgcccgcea
agccccagct
agctcccgct
tgcacctgca
cgcaccagca
tgccccagcet
cgctcccgcec

tgcaccagcc

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



<212> DNA

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PAS#1n/1b(300), codon-optimized for E.

coli

<400> 174
gccagtccgg

gcttccccgg
gcgtcaccag
gcatcacctg
gcctctccag
gccagccctg
gcatctcctg
gcatcccctg
gctagccctg
gcctcacctg
gctagcccag
gcctcecgectg
gcttcaccag
gcatcgcectg
gcctcaccag
<210>
<211>

<212>
<213>

175
900
DNA

220>
<223>
coli

cagcgcccgc
ctgcgecctgc
cagcccctgc
ctgcccccgc
ccgecgecagc
ccgcacctgc
ccgcacccgce
ccgecgectgc
ctgcaccagc
cggceeeggce
cagcacctgc
ctgctcctgc
cagcacctgc

ccgctcctgc

cggcgcecagc

tccagcaagt
gccagcctct
gcctgettcc
acccgcaagt
acccgcgtcg
gcccgcatca
gcctgccagc
ccccgctagt
tcctgecttct
accagcatct
gccagcctca
accagcttcg
tccagcgtcc
tcctgcatcc

acccgccagc

Artificial Sequence

eolf-seql

cccgctgcac
ccggcectgcecc
ccagcagccc
cctgccgcac
cccgetgegc
cctgcggcac
ccagctgcac
ccagcggcecc
cccgeagecc
ccagcggcac
ccagctgctc
ccagcggcac
ccagcggcecc
ccagctgctc

ccagcagcgc

ccgcacctag
cagcgccgtc
ctgcaccgtc
cggccccttc
ctgcccccag
ctgcaccttc
ctgccccaag
cagctccatc
cagcgccttc
cagcaccttc
ccgctcctag
cggctccttc
ctgctccaag
cagcaccaag

ctgctccatc

Page 190

cgccceggea
cgcacccgeg
agcgccagca
agcccctgct
cgcacctgca
cgccececggcet
tgcgccagca
tgcaccagct
tgctcccgcea
ggcccctgcet
tgccccggceg
ggcgececggct
tgctccggcet

cgcacctgcc

cgcaccggeg

Nucleotide sequence of PAS#1n/1c(300), codon-optimized for E.

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



<400> 175
gccagtccgg

gcttccccgg
gcgtcaccag
gcatcacctg
gcctctccag
gccagtcctg
gcttctccgg
gctagtccag
gcaagtccgg
gcatctcctg
gcttcaccag
gccagtcctg
gcttcgectg
gcatctccgg
gcatctccgg
<210> 176

<211> 1800
<212> DNA

cagcgcccgc
ctgcgectgce
cagcccctgc
ctgcccccgce
ccgegecagce
ctgcaccggc
ctgcccctgce
cagctccagc
ctgcgectgce
cagcaccagc
ccgcaccagc
cagctcctgc
cagccccagc
cagctccggc

ctgcgccagc

tccagcaagt
gccagcctct
gcctgettcc
acccgcaagt
acccgecgtcg
accggcatca
gcctgcatca
tccggecttct
cccagctagt
ccctgcaagt
gccagcaagc
gcctgctagt
accagcttct
accagcaagc

tccagcctct

<213> Artificial Sequence

<220>

<223> Nucleotide sequence of PAS#1b/1f/1c(600), codon-optimized for E.

coli

<400> 176

eolf-seql

cccgctgcac
ccggetgecc
ccagcagccc
cctgccgcac
cccgetgegc
ccggctgcac
ccagctgcgc
cctgecggctc
cctgectgctc
ccagcagcgc
cctgctgccc
ccggcagccc
ccagccgcac
ccggcagcac

cctgcagcgc

ccgcacctag
cagcgccgtc
ctgcaccgtc
cggccccttce
ctgcccccag
cagcacctag
ctgcaccgtc
ctgcaccaag
cggcaccgtc
cagccccatc
cagctcctag
cagctccaag
cggcaccttc
cggcaccatc

cagcaccgag

cgccccggea
cgcacccgceg
agcgccagca
agcccctgcet
cgcacctgca
tgcaccggca
tgcccctgcea
tgcgcctgca
agctccggca
agcaccagca
cgcaccggca
tgcccctgcec
tgccccagcet
tgcgcctgcec

cgcaccagca

gccagccctg ccgcacctge gcccgecatca cctgeggecac ctgcaccttcec cgeccecegget

gcatctcctg ccgcacccge gecctgeccage ccagetgcac ctgeccccaag tgcgeccagea

gcatcccctg ccgegectge ccccgectagt ccageggecc cagctccatc tgcaccagcet

Page 191

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

60

120

180



gctagccctg
gcctcacctg
gctagcccag
gcctcecgectg
gcttcaccag
gcatcgcectg
gcctcaccag
gcctcccectg
gcctcaccag
gcatcgcectg
gcttcccccg
gcatcccctg
gcctccccag
gccagccccg
gcatctcccg
gccageecgg
gcgtctcccg
gccagtcctg
gcttctccgg
gctagtccag
gcaagtccgg
gcatctcctg
gcttcaccag

gccagtcctg

ctgcaccagc
cggceeceggc
cagcacctgc
ctgctcctgc
cagcacctgc
ccgctcctgc
cggcgecagc
ccgctccagc
cagccccggc
ctgcccctgc
cagcaccggc
cggcgecagc
ccgegececgc
cagccccggc
cagctcctgc
ccgcacccgc
ctgcgcccgc
ctgcaccggc
ctgcccctgc
cagctccagc
ctgcgecctgc
cagcaccagc
ccgcaccagc

cagctcctgc

tcctgecttct
accagcatct
gccagcctca
accagcttcg
tccagcgtcc
tcctgcatcc
acccgccagce
ccccgectceg
cccagcatcc
cccagccagt
tcctgectcc
tcctgectct
tcctgcaagc
gcctgectct
accggcatct
ccccgcecgtca
ccctgcctca
accggcatca
gcctgcatca
tccggcttct
cccagctagt
ccctgcaagt
gccagcaagc

gcctgctagt

eolf-seql

cccgeagecc
ccagcggcac
ccagctgctc
ccagcggcac
ccagcggcecc
ccagctgctc
ccagcagcgc
ccggcecgctc
ccggecgeac
ccagcggctc
cctgcagccc
ccagctgcac
ccagcagctc
cctgctgcac
ccagcagccc
ccagctgcac
cctgcagcac
ccggctgcac
ccagctgcgc
cctgeggctc
cctgetgctc
ccagcagcgc
cctgectgcecc

ccggcagccc

cagcgccttc
cagcaccttc
ccgctcctag
cggctccttc
ctgctccaag
cagcaccaag
ctgctccatc
ccgctccgtc
cagctccgtc
cagccccgag
ctgctccatc
cggctccctc
cggctccatc
ctgcaccgtc
ccgccccgtc
cagcgccatc
ctgcacctag
cagcacctag
ctgcaccgtc
ctgcaccaag
cggcaccgtc
cagccccatc
cagctcctag

cagctccaag

Page 192

tgctcccgcea
ggcccctgcet
tgccccggceg
ggcgeeggcet
tgctccggcet
cgcacctgcc
cgcaccggeg
tgcacctgct
agcacctgcc
tgctccggcec
tgcccctgeg
agctcccgct
cgcccecgcec
agcccctgca
agctcccgca
cgctcctgct
cgcccecggcet
tgcaccggca
tgcccctgcea
tgcgecctgcea
agctccggca
agcaccagca
cgcaccggca

tgcccctgcec

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



eolf-seql
gcttcgectg cagccccage accagcttct ccageccgcac cggcaccttc tgccccaget

gcatctccgg cagctccggec accagcaagc ccggcagcac cggcaccatc tgecgectgec

gcatctccgg ctgecgeccage tccagcctct cctgcagecge cagcaccgag cgcaccagcea

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

177
1800
DNA

220>
<223>
coli

<400> 177
gccagccctg

gcatctcctg
gcatcccctg
gctagccctg
gcctcacctg
gctagcccag
gcctcgectg
gcttcaccag
gcatcgcctg
gcctcaccag
gccagtcctg
gcttctccgg
gctagtccag
gcaagtccgg
gcatctcctg

gcttcaccag

ccgcacctgc
ccgcacccgc
ccgecgectgce
ctgcaccagc
cggceeeggc
cagcacctgc
ctgctcctgce
cagcacctgc
ccgctcecctgce
cggcgccagc
ctgcaccggc
ctgcccctgce
cagctccagc
ctgcgectgce
cagcaccagc

ccgcaccagc

Artificial Sequence

gcccgcatca
gcctgccagc
ccccgctagt
tcctgecttct
accagcatct
gccagcctca
accagcttcg
tccagcgtcc
tcctgcatcc
acccgccagc
accggcatca
gcctgcatca
tccggecttct
cccagctagt
ccctgcaagt

gccagcaagc

cctgcggcac
ccagctgcac
ccagcggccc
cccgecagecc
ccagcggcac
ccagctgctc
ccagcggcac
ccagcggccc
ccagctgctc
ccagcagcgc
ccggctgcac
ccagctgcgc
cctgecggctc
cctgectgctc
ccagcagcgc

cctgctgecc

ctgcaccttc
ctgccccaag
cagctccatc
cagcgccttc
cagcaccttc
ccgctcctag
cggctccttce
ctgctccaag
cagcaccaag
ctgctccatc
cagcacctag
ctgcaccgtc
ctgcaccaag
cggcaccgtc
cagccccatc

cagctcctag

Page 193

Nucleotide sequence of PAS#1b/1c/1f(600), codon-optimized for E.

cgccccggcet
tgcgccagca
tgcaccagct
tgctcccgcea
ggcccctgcet
tgccccggeg
ggcgecggct
tgctccggcet
cgcacctgcc
cgcaccggceg
tgcaccggca
tgcccctgcea
tgcgcctgca
agctccggca
agcaccagca

cgcaccggca

1680

1740

1800

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



gccagtcctg
gcttcgectg
gcatctccgg
gcatctccgg
gcctcccctg
gcctcaccag
gcatcgcctg
gcttcccccg
gcatcccctg
gcctccccag
gccagccccg
gcatctcccg

gccageecegg

gcgtctcccg

<210> 178
<211> 1800
<212> DNA

cagctcctgc
cagccccagc
cagctccggc
ctgcgccagc
ccgctccagc
cagccccggc
ctgcccctgce
cagcaccggc
cggcgcecagc
ccgegeecge
cagccccggc
cagctcctgc
ccgcacccgc

ctgcgcccgc

gcctgctagt
accagcttct
accagcaagc
tccagcctct
ccccgectceg
cccagcatcc
cccagccagt
tcctgcctcc
tcctgectct
tcctgcaagc
gcctgectcet
accggcatct
ccccgegtca

ccctgectca

<213> Artificial Sequence

<220>

eolf-seql

ccggcagcecc
ccagccgcac
ccggcagcac
cctgcagcgc
ccggecgctc
ccggecgeac
ccagcggctc
cctgcagccc
ccagctgcac
ccagcagctc
cctgctgcac
ccagcagccc
ccagctgcac

cctgcagcac

cagctccaag
cggcaccttc
cggcaccatc
cagcaccgag
ccgctccgtc
cagctccgtc
cagccccgag
ctgctccatc
cggctccctc
cggctccatc
ctgcaccgtc
ccgeccccgtc
cagcgccatc

ctgcacctag

tgcccctgcec
tgccccagcet
tgcgcctgcec
cgcaccagca
tgcacctgct
agcacctgcc
tgctccggcec
tgcccctgeg
agctcccgct
cgecccecgec
agcccctgcea
agctcccgca
cgctcctget

cgccccggcet

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

<223> Nucleotide sequence of PAS#lc/1b/1f(600), codon-optimized for E.

coli

<400> 178
gccagtcctg

gcttctcegg

gctagtccag

gcaagtccgg

ctgcaccggc
ctgcccctgc
cagctccagc

ctgcgecctgc

accggcatca
gcctgcatca
tccggecttct

cccagctagt

ccggctgcac
ccagctgcgc
cctgecggctc

cctgectgctc

cagcacctag
ctgcaccgtc
ctgcaccaag

cggcaccgtc

Page 194

tgcaccggca
tgcccctgcea
tgcgecctgcea

agctccggca

60

120

180

240



gcatctcctg
gcttcaccag
gccagtcctg
gcttcgectg
gcatctccgg
gcatctccgg
gccagccctg
gcatctcctg
gcatcccctg
gctagccctg
gcctcacctg
gctagcccag
gcctcecgectg
gcttcaccag
gcatcgcectg
gcctcaccag
gcctcccectg
gcctcaccag
gcatcgcectg
gcttcccccg
gcatcccctg
gcctccccag
gccagccccg

gcatctcccg

cagcaccagc
ccgcaccagc
cagctcctgc
cagccccagc
cagctccggc
ctgcgccagc
ccgcacctgc
ccgcacccgc
ccgecgectgc
ctgcaccagc
cggccecggc
cagcacctgc
ctgctcctgc
cagcacctgc
ccgctcctgc
cggcgecagc
ccgctccagc
cagccccggc
ctgcccctgc
cagcaccggc
cggcgecagc
ccgegececgc
cagccccggc

cagctcctgc

ccctgcaagt
gccagcaagc
gcctgctagt
accagcttct
accagcaagc
tccagcctct
gcccgcatca
gcctgccagc
ccccgctagt
tcctgecttct
accagcatct
gccagcctca
accagcttcg
tccagcgtcc
tcctgcatcc
acccgccagce
ccccgecteg
cccagcatcc
cccagccagt
tcctgectcc
tcctgectct
tcctgcaagc
gcctgectct

accggcatct

eolf-seql

ccagcagcgc
cctgectgcecc
ccggcagecc
ccagccgcac
ccggcagcac
cctgcagcgc
cctgcggcac
ccagctgcac
ccagcggccc
ccecgeagecc
ccagcggcac
ccagctgctc
ccagcggcac
ccagcggccc
ccagctgctc
ccagcagcgc
ccggcecegctc
ccggeegeac
ccagcggctc
cctgcagccc
ccagctgcac
ccagcagctc
cctgctgcac

ccagcagccc

cagccccatc
cagctcctag
cagctccaag
cggcaccttc
cggcaccatc
cagcaccgag
ctgcaccttc
ctgccccaag
cagctccatc
cagcgccttc
cagcaccttc
ccgctcctag
cggctccttc
ctgctccaag
cagcaccaag
ctgctccatc
ccgctccgtc
cagctccgtc
cagccccgag
ctgctccatc
cggctccctc
cggctccatc
ctgcaccgtc

ccgccccgtc
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agcaccagca
cgcaccggca
tgcccctgcec
tgccccagcet
tgcgecctgcec
cgcaccagca
cgccececggcet
tgcgccagca
tgcaccagct
tgctcccgcea
ggcccctgcet
tgccccggceg
ggcgececggct
tgctccggcet
cgcacctgcc
cgcaccggeg
tgcacctgct
agcacctgcc
tgctccggcec
tgcccctgeg
agctcccgct
cgcccecgec
agcccctgcea

agctcccgca

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



eolf-seql
gccagecceccgg ccgcacccge ccccgegtca ccagetgecac cagecgeccatc cgectectget

gcgtctccecg ctgegeeccge ccctgectca cctgecagecac ctgcacctag cgeccecegget

<210> 179
<211> 1800
<212> DNA

<213> Artificial Sequence

<220>

1740

1800

<223> Nucleotide sequence of PAS#1f/1b/1c(600), codon-optimized for E.

coli

<400> 179
gcctcccctg

gcctcaccag
gcatcgcctg
gcttcccccg
gcatcccctg
gcctccccag
gccagcccecg
gcatctcccg
gccageecgg
gcgtctcccg
gccagccctg
gcatctcctg
gcatcccctg
gctagccctg
gcctcacctg
gctagcccag

gcctcgectg

ccgctccagc
cagccccggc
ctgcccctgce
cagcaccggc
cggcgcecagc
ccgegececge
cagccccggc
cagctcctgc
ccgcacccgc
ctgcgcccgc
ccgcacctgc
ccgcacccgc
ccgecgectgce
ctgcaccagc
cggecceceggc
cagcacctgc

ctgctcctgce

ccccgectceg
cccagcatcc
cccagccagt
tcctgcctcc
tcctgectct
tcctgcaagc
gcctgectcet
accggcatct
ccccgegtca
ccctgectca
gcccgcatca
gcctgccagc
ccccgctagt
tcctgecttct
accagcatct
gccagcctca

accagcttcg

ccggecgctc
ccggecgeac
ccagcggctc
cctgcagccc
ccagctgcac
ccagcagctc
cctgctgcac
ccagcagccc
ccagctgcac
cctgcagcac
cctgcggcac
ccagctgcac
ccagcggcecc
cccgcagecc
ccagcggcac
ccagctgctc

ccagcggcac

ccgctccgtc
cagctccgtc
cagccccgag
ctgctccatc
cggctccctc
cggctccatc
ctgcaccgtc
ccgeccccgtc
cagcgccatc
ctgcacctag
ctgcaccttc
ctgccccaag
cagctccatc
cagcgccttc
cagcaccttc
ccgctcctag

cggctccttce

Page 196

tgcacctgct
agcacctgcc
tgctccggcec
tgcccctgeg
agctcccgct
cgecccecgec
agcccctgcea
agctcccgca
cgctcctget
cgccccggcet
cgccccggcet
tgcgccagca
tgcaccagct
tgctcccgcea
ggcccctgcet
tgccccggeg

ggcgecggct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



gcttcaccag
gcatcgcctg
gcctcaccag
gccagtcctg
gcttctccgg
gctagtccag
gcaagtccgg
gcatctcctg
gcttcaccag
gccagtcctg
gcttcgectg
gcatctccgg
gcatctccgg
<210> 180

<211> 1800
<212> DNA

cagcacctgc
ccgctcecctgce
cggcgcecagc
ctgcaccggc
ctgcccctgce
cagctccagc
ctgcgectgce
cagcaccagc
ccgcaccagc
cagctcctgc
cagccccagc
cagctccggc

ctgcgccagc

tccagcgtcc
tcctgcatcc
acccgccagc
accggcatca
gcctgcatca
tccggecttct
cccagctagt
ccctgcaagt
gccagcaagc
gcctgctagt
accagcttct
accagcaagc

tccagcctct

<213> Artificial Sequence

<220>

eolf-seql

ccagcggccc
ccagctgctc
ccagcagcgc
ccggctgcac
ccagctgcgc
cctgecggctc
cctgectgctc
ccagcagcgc
cctgctgecc
ccggcagccc
ccagccgcac
ccggcagcac

cctgcagcgc

ctgctccaag
cagcaccaag
ctgctccatc
cagcacctag
ctgcaccgtc
ctgcaccaag
cggcaccgtc
cagccccatc
cagctcctag
cagctccaag
cggcaccttc
cggcaccatc

cagcaccgag

tgctccggcet
cgcacctgcc
cgcaccggceg
tgcaccggca
tgcccctgcea
tgcgcctgca
agctccggca
agcaccagca
cgcaccggca
tgcccctgcec
tgccccagcet
tgcgcctgcec

cgcaccagca

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

<223> Nucleotide sequence of PAS#lc/1f/1b(600), codon-optimized for E.

coli

<400> 180
gccagtcctg

gcttctccgg
gctagtccag

gcaagtccgg

gcatctcctg

ctgcaccggc
ctgcccctgc
cagctccagc
ctgcgecctgc

cagcaccagc

accggcatca
gcctgcatca
tccggecttct
cccagctagt

ccctgcaagt

ccggctgcac
ccagctgcgc
cctgeggctc

cctgetgctc

cagcacctag
ctgcaccgtc
ctgcaccaag

cggcaccgtc

tgcaccggca
tgcccctgcea
tgcgecctgcea

agctccggca

ccagcagcgc cagccccatc agcaccagca

Page 197

60

120

180

240

300



gcttcaccag
gccagtcctg
gcttcgectg
gcatctccgg
gcatctccgg
gcctcccectg
gcctcaccag
gcatcgcectg
gcttcccccg
gcatcccctg
gcctccccag
gccagccccg
gcatctcccg
gccageecgg
gcgtctcccg
gccagccctg
gcatctcctg
gcatcccctg
gctagccctg
gcctcacctg
gctagcccag
gcctcecgectg
gcttcaccag

gcatcgcectg

ccgcaccagc
cagctcctgc
cagccccagc
cagctccggc
ctgcgccagc
ccgctccagc
cagccccggc
ctgcccctgc
cagcaccggc
cggcgecagc
ccgegececgc
cagccccggc
cagctcctgc
ccgcacccgc
ctgcgcccgc
ccgcacctgc
ccgcacccgc
ccgecgectgc
ctgcaccagc
cggceeceggc
cagcacctgc
ctgctcctgc
cagcacctgc

ccgctcctgc

gccagcaagc
gcctgctagt
accagcttct
accagcaagc
tccagcctct
ccccgectceg
cccagcatcc
cccagccagt
tcctgectcc
tcctgectct
tcctgcaagc
gcctgectct
accggcatct
ccccgcecgtca
ccctgcctca
gcccgcatca
gcctgccagc
ccccgctagt
tcctgecttct
accagcatct
gccagcctca
accagcttcg
tccagcgtcc

tcctgcatcc

eolf-seql

cctgectgcecc
ccggcagcecc
ccagccgcac
ccggcagcac
cctgcagcgc
ccggcecgctc
ccggecgeac
ccagcggctc
cctgcagccc
ccagctgcac
ccagcagctc
cctgctgcac
ccagcagccc
ccagctgcac
cctgcagcac
cctgcggcac
ccagctgcac
ccagcggcecc
cccgeagecc
ccagcggcac
ccagctgctc
ccagcggcac
ccagcggcecc

ccagctgctc

cagctcctag
cagctccaag
cggcaccttc
cggcaccatc
cagcaccgag
ccgctccgtc
cagctccgtc
cagccccgag
ctgctccatc
cggctccctc
cggctccatc
ctgcaccgtc
ccgccccgtc
cagcgccatc
ctgcacctag
ctgcaccttc
ctgccccaag
cagctccatc
cagcgccttc
cagcaccttc
ccgctcctag
cggctccttc
ctgctccaag

cagcaccaag
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cgcaccggca
tgcccctgcec
tgccccagcet
tgcgectgcec
cgcaccagca
tgcacctgct
agcacctgcc
tgctccggcec
tgcccctgeg
agctcccgct
cgcccecgec
agcccctgca
agctcccgca
cgctcctgct
cgccececggcet
cgccececggcet
tgcgccagca
tgcaccagct
tgctcccgcea
ggcccctgcet
tgccccggceg
ggcgececggct
tgctccggcet

cgcacctgcc

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



<210> 181
<211> 3000
<212> DNA

<213> Artificial Sequence

<220>

eolf-seql
gcctcaccag cggecgecage acccgecage ccagcagege ctgectccatc cgecaccggeg

<223> Nucleotide sequence of PAS#1lk/1d/1f/1c/1b(1000),

for E.

<400> 181
gcctctectg

gcctcacctg
gctagccctg
gcttcaccgg
gctagtcctg
gcttctccgg
gcaagccctg
gcctcaccag
gcttctcccg
gcgtcccctg
gccagccccg
gcatcacccg
gcatcgccag
gcttcaccgg
gcctcgecgg
gcgtctccag
gcgtcccctg

gcaagccccg

coli

cagctccggc
cagcaccagc
ccgcacccgce
cagcccctgc
cggccccagc
ccgctcccgce
ccgcaccggc
ccgctcctgce
ccgctcctgce
ccgcacctgc
ccgcccctgce
cggcecccgc
ccgctccagc
cagcaccagc
cagctccagc
cagcaccagc
ccgeeecggc

ctgctccagc

cccagcttca
ccctgegtceg
cccagcaagt
accagcttcc
accagcgtct
tcccgectagce
ccctgectct
tcccgecttceg
tccggcctct
ccctgegagce
accggegtct
acccgcatct
accggcatcc
gcccgcaagt
ccctgettcc
tccecgectct
acccgcatcg

tcccgeccagt

ccagccgctc
cccgeegegc
cctgectgctc
cccgcagecc
ccagctgcgc
cctgcagctc
cctgectgctc
ccagccgctc
cccgeggegc
cctgcagccc
cccgecgeac
ccagccgecc
cccgeggctc
ccagccgegc
ccagctgccc
ccggcagegc
cccgectgecc

ccagcagcac

cagccccatc
ctgcgccctc
ctgccccctc
ctgcccccag
ccgecgecttce
cagctccctc
ccgccccgtc
ccgccccttce
ctgctccttc
cagccccgag
cagccccttc
ctgctccttc
ccgctcccag
cggctccttce
cggccccttce
cagcgccctc
cagccccatc

ccgccccttce

Page 199

1800

codon-optimized

tgcgccggcec
agccccagca
tgccccggcea
tgcacctgca
agcaccagca
agcgcccgcea
cgcacccgca
cgcgectgea
tgccccggcec
cgctcctgcec
agcgcctgcea
cgccccagcec
cgcacctgceg
tgcgcctgeg
agccccagceg
ggccceccgec
cgccccagcet

tgcgccagcc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



gcgtcaccgg

gcatctcctg
gcctcccctg
gcctcaccag
gcatcgcctg
gcttcccccg
gcatcccctg
gcctccccag
gccagccccg
gcatctcccg
gccageecegg
gcgtctcccg
gccagtcctg
gcttctccgg
gctagtccag
gcaagtccgg
gcatctcctg
gcttcaccag
gccagtcctg
gcttcgectg
gcatctccgg
gcatctccgg
gccagccctg

gcatctcctg

ccgecccage
cggegeecgc
ccgctccagc
cagccccggc
ctgcccctgce
cagcaccggc
cggcgcecagc
ccgegececgc
cagccccggc
cagctcctgc
ccgcacccgc
ctgcgcccgc
ctgcaccggc
ctgcccctgce
cagctccagc
ctgcgectgce
cagcaccagc
ccgcaccagc
cagctcctgc
cagccccagc
cagctccggc
ctgcgccagc
ccgcacctgc

ccgcacccgc

accggcgagc
acctgccagt
ccccgectceg
cccagcatcc
cccagccagt
tcctgectcec
tcctgectct
tcctgcaagc
gcctgectcet
accggcatct
ccccgegtca
ccctgectca
accggcatca
gcctgcatca
tccggcttct
cccagctagt
ccctgcaagt
gccagcaagc
gcctgctagt
accagcttct
accagcaagc
tccagcctct
gcccgcatca

gcctgccagc

eolf-seql

cccgctgcac
ccagctgctc
ccggecgctc
ccggecgeac
ccagcggctc
cctgcagccc
ccagctgcac
ccagcagctc
cctgctgcac
ccagcagccc
ccagctgcac
cctgcagcac
ccggctgcac
ccagctgcgc
cctgecggctc
cctgectgctc
ccagcagcgc
cctgctgecc
ccggcagcecc
ccagccgcac
ccggcagcac
cctgcagcgc
cctgcggcac

ccagctgcac

ccgcccctag
ctgctccgtc
ccgctccgtc
cagctccgtc
cagccccgag
ctgctccatc
cggctccctc
cggctccatc
ctgcaccgtc
ccgccccgtc
cagcgccatc
ctgcacctag
cagcacctag
ctgcaccgtc
ctgcaccaag
cggcaccgtc
cagccccatc
cagctcctag
cagctccaag
cggcaccttc
cggcaccatc
cagcaccgag
ctgcaccttc

ctgccccaag

Page 200

cgctcecggcec
cgcccctgcec
tgcacctgct
agcacctgcc
tgctccggcec
tgcccctgeg
agctcccgct
cgecccecgec
agcccctgcea
agctcccgca
cgctcctget
cgccccggcet
tgcaccggca
tgcccctgcea
tgcgcctgca
agctccggca
agcaccagca
cgcaccggca
tgcccctgcec
tgccccagcet
tgcgcctgcec
cgcaccagca
cgccccggcet

tgcgccagca

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520



gcatcccctg
gctagccctg
gcctcacctg
gctagcccag
gcctcgectg
gcttcaccag
gcatcgcctg
gcctcaccag
<210>
<211>

<212>
<213>

182
3600
DNA

<220>
<223>

<400> 182
gccagcccag
gcttctcectg
gcgtcaccag
gcatcaccag
gcctcccecgg
gcctccccag
gcgagcccag
gcctcccectg
gcatcaccag

gccagccctg

ccgecgectgce
ctgcaccagc
cggceeeggc
cagcacctgc
ctgctcctgce
cagcacctgc

ccgctcctgce

cggcgecagc

coli

cagctcccgc
ccgcacccgce
ccgctcctgc
cagcaccggc
ccgcccctgc
cagctcccgc
ccgecgectgc
cagctcctgc
cggctcctgc

ccgegecagc

ccccgctagt
tcctgecttct
accagcatct
gccagcctca
accagcttcg
tccagcgtcc
tcctgcatcc

acccgccagc

Artificial Sequence

tccggcatca
ccctgcaagc
acccgcgtca
gcctgcatcc
accggcaagt
accagccagc
accggccagc
cccggccagt
acctgcatct

acctgcgtca

eolf-seql

ccagcggccc
cccgecagecc
ccagcggcac
ccagctgctc
ccagcggcac
ccagcggccc
ccagctgctc

ccagcagcgc

cccgectgctc
ccggcagcecc
ccagcggcac
ccagcagcac
cctgcagcac
ccagccgcac
cctgeccgcecc
ccagccgcecc
cccgcagceac

ccagccgecc

cagctccatc
cagcgccttc
cagcaccttc
ccgctcctag
cggctccttce
ctgctccaag
cagcaccaag

ctgctccatc

Nucleotide sequence PAS#11/1k/1d/1f/1c/1b(1200),
for E.

cggccecgag
ccgcaccctc
cggcaccctc
ctgcaccaag
ccgecgecttc
cagcgccgtc
cagccccctc
ccgecgecgag

ccgctccgtc

cggccccgag
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tgcaccagct
tgctcccgca
ggcccctgcet
tgccccggeg
ggcgecggct
tgctccggcet

cgcacctgcc

cgcaccggcg

2580

2640

2700

2760

2820

2880

2940

3000

codon-optimized

tgctccagcect
cgecgeeggcec
tgcgcccgcec
cgcccecgec
agctccggcc
tgcaccagcc
tgcgcccgcea
tgcacctgca
agcccctgcea

tgcacctgca

60

120

180

240

300

360

420

480

540

600



gcctctectg
gcctcacctg
gctagccctg
gcttcaccgg
gctagtcctg
gcttctccgg
gcaagccctg
gcctcaccag
gcttctcccg
gcgtcccectg
gccagccccg
gcatcacccg
gcatcgccag
gcttcaccgg
gcctcgecegg
gcgtctccag
gcgtcccectg
gcaagccccg
gcgtcaccgg
gcatctcctg
gcctcccectg
gcctcaccag
gcatcgcectg

gcttcccccg

cagctccggc
cagcaccagc
ccgcacccgce
cagcccctgc
cggccccage
ccgctceccgc
ccgcaccggce
ccgctcctgc
ccgctcctgc
ccgcacctgc
ccgcccctgc
cggceeecge
ccgctccagc
cagcaccagc
cagctccagc
cagcaccagc
ccgeeeeggce
ctgctccagc
ccgceccage
cggegececegce
ccgctccagc
cagccccggc
ctgcccctgc

cagcaccggc

cccagcttca
ccctgegtcg
cccagcaagt
accagcttcc
accagcgtct
tcccgctagce
ccctgectct
tcccgcttceg
tccggectct
ccctgcgagc
accggcgtct
acccgcatct
accggcatcc
gcccgcaagt
ccctgcttcc
tcccgectct
acccgcatcg
tcccgccagt
accggcgagc
acctgccagt
ccccgectceg
cccagcatcc
cccagccagt

tcctgectcc

eolf-seql

ccagccgctc
cccgeegegce
cctgectgctc
cccgeagecc
ccagctgcgc
cctgcagctc
cctgetgctc
ccagccgctc
cccgeggegce
cctgcagccc
cccgecgeac
ccagccgecc
cccgeggctc
ccagccgegc
ccagctgccc
ccggcagegc
cccgectgecc
ccagcagcac
cccgctgcac
ccagctgctc
ccggcecgctc
ccggecgeac
ccagcggctc

cctgcagccc

cagccccatc
ctgcgccctc
ctgccccctc
ctgcccccag
ccgecgecttc
cagctccctc
ccgccccgtc
ccgccccttc
ctgctccttc
cagccccgag
cagccccttc
ctgctccttc
ccgctcccag
cggctccttc
cggccccttc
cagcgccctc
cagccccatc
ccgccccttc
ccgcccctag
ctgctccgtc
ccgctccgtc
cagctccgtc
cagccccgag

ctgctccatc
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tgcgeccggcec
agccccagca
tgccccggcea
tgcacctgca
agcaccagca
agcgcccgea
cgcacccgca
cgcgcctgcea
tgccccggcec
cgctcctgcec
agcgcctgca
cgccccagcec
cgcacctgeg
tgcgectgceg
agccccageg
ggcccecgec
cgccccagct
tgcgccagcc
cgctccggcec
cgcccctgcec
tgcacctgct
agcacctgcc
tgctccggcec

tgcccctgeg

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040



gcatcccctg
gcctccccag
gccagccccg
gcatctcccg
gccageecgg
gcgtctcccg
gccagtcctg
gcttctcecgg
gctagtccag
gcaagtccgg
gcatctcctg
gcttcaccag
gccagtcctg
gcttcgectg
gcatctccgg
gcatctccgg
gccagccctg
gcatctcctg
gcatcccctg
gctagccctg
gcctcacctg
gctagcccag
gcctcecgectg

gcttcaccag

cggcgecagc
ccgegececgc
cagccccggc
cagctcctgc
ccgcacccgc
ctgcgcccgc
ctgcaccggc
ctgcccctgc
cagctccagc
ctgcgecctgc
cagcaccagc
ccgcaccagc
cagctcctgc
cagccccagc
cagctccggc
ctgcgccagc
ccgcacctgc
ccgcacccgc
ccgecgectgc
ctgcaccagc
cggceecggc
cagcacctgc
ctgctcctgc

cagcacctgc

tcctgectct
tcctgcaagc
gcctgectct
accggcatct
ccccgcecgtca
ccctgcctca
accggcatca
gcctgcatca
tccggcttct
cccagctagt
ccctgcaagt
gccagcaagc
gcctgctagt
accagcttct
accagcaagc
tccagcctct
gcccgcatca
gcctgeccagc
ccccgctagt
tcctgecttct
accagcatct
gccagcctca
accagcttcg

tccagcgtcc

eolf-seql

ccagctgcac
ccagcagctc
cctgctgcac
ccagcagccc
ccagctgcac
cctgcagcac
ccggctgcac
ccagctgcgc
cctgeggctc
cctgetgctc
ccagcagcgc
cctgcectgcecc
ccggcagcecc
ccagccgcac
ccggcagcac
cctgcagcgc
cctgcggcac
ccagctgcac
ccagcggcecc
cccgeagecc
ccagcggcac
ccagctgctc
ccagcggcac

ccagcggccc

cggctccctc
cggctccatc
ctgcaccgtc
ccgccccgtc
cagcgccatc
ctgcacctag
cagcacctag
ctgcaccgtc
ctgcaccaag
cggcaccgtc
cagccccatc
cagctcctag
cagctccaag
cggcaccttc
cggcaccatc
cagcaccgag
ctgcaccttc
ctgccccaag
cagctccatc
cagcgccttc
cagcaccttc
ccgctcctag
cggctccttc

ctgctccaag
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agctcccgct
cgcccecgec
agcccctgca
agctcccgca
cgctcctgct
cgcceccggcet
tgcaccggca
tgcccctgcea
tgcgecctgcea
agctccggca
agcaccagca
cgcaccggca
tgcccctgcec
tgccccagcet
tgcgectgcec
cgcaccagca
cgcccecggcet
tgcgccagca
tgcaccagct
tgctcccgcea
ggcccctgcet
tgccccggceg
ggcgeeggcet

tgctccggcet

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480



eolf-seql

gcatcgecctg ccgectcctge tcctgecatcc ccagectgetc cagcaccaag cgcacctgec 3540
gcctcaccag cggecgeccagec acccgeccage ccagcagege ctgectccatc cgcaccggeg 3600
<210> 183
<211> 1800
<212> DNA
<213> Artificial Sequence
<220>
<223> Nucleotide sequence PAS#1s/1q/1r(600), codon-optimized for P.
fluorescens
<400> 183
gcctcaccag cagctcccge gecccgecatcg cccgeecgecc cggeccctag cgecececggeg 60
gccagccccg ccgegectge ccecggectecg ccggecagecc cagcgccaag tgegeccgec 120
gccagccccg ccgecccage geececgectecg ccggecgecc cggecccaag tgectceccgec 180
gcctccececgg ccgeccctge geccageccage cccgecagecc cggecccgte ggcaccagcec 240
gcctctccag ccgegeeccge cccggetage cccgecagecc cagccccgte cgececctgec 300
gcgtcccctg cagccccage ccctgegage cctgecgecac ccgeccececgte cgegeccgec 360
gcttcgeccgg cagccccgge cccggegtecg cccgecgecc cagccccgag tgecceceggec 420
gcgagccccg ccgeccccge cccagectecg ccecgeggecc ctgcaccatc cgcaccggec 480
gccagcccag cggegeccge accggectcc ccggecagecc ctgegeccag tgccccggcea 540
gctagcccag ccgecgeccge cccagegteg cccgeecgege ctgeccccaag tgecccccegec 600
gcctccccag ccgegeeccge geeccgetage cccgecagege ccgecccgte ggeccctgec 660
gcgtctcctg ccgecgeccage cccggeccagt ccageccgege ccgecccgte cgegecggcea 720
gcctcgeccag ccgecccctge acccgcaage ccggecgeac ccgeccccgag cgcaccggea 780
gcctcaccag ctgccccage cccggecatcc gececgecgetc cagccccatc cgetececcgec 840
gccagtccgg ccgeccccgge tcctgecatcg cccgecagecc ctgeccccgag tgecgeccagcea 900
gcgagccccg ccgeccctge gecccgecage ccagetgecc ccgegecgag tgegeccgcea 960
gcgtcccecgg cagccccgge geccgectca cccgecgecc cagccccaag cgcacccget 1020

Page 204



gcgtcgeccg
gcgagtccgg
gcaagcccag
gcctcgeccg
gccageccegg
gcctcccctg
gcctcccctg
gcctcccctg

gctagccctg

gcgtccccgg
gcgagceccecg
gcctccccag
gcttcgecccg
<210>
<211>

<212>
<213>

184
1800
DNA

<220>
<223>

ccgcacctgc
ctgcaccggc
ccgeeeccge
cagccccagc
ccgcaccggc
cagcgccecgc
ccgctcccgce
ccgegececgc
ccgeeecgge
ccgeeecgge
cagccccggc
ccgcccctgce

ccgegecagc

glutamicum

<400> 184
gcctccccag

gcctcccectg
gctagcccag
gcatctccag

gccagccctg

ctgctccagc
cagcacctgc
cagcacctgc
ccgegeecegce

ctgctcctgc

tccecgectcec
cccagcgagc
tcccgcatcc
gcccgectcc
cccagcaagc
cccggectceg
acccgcgagc
cccagctagc
gcccgecagce
cccggectca
tcctgccagce
cccggecagce

gcctgectceg

Artificial Sequence

accagcctct
tcctgccagt
acctgcctca
tccagcttca

gccagcatct

eolf-seql
ccggcagctc ccgeccccaag
ccggeggecc cggecccgag
ccagccgege cggecccgtce
cctgccgeccc ctgccccaag
ccagccgcac cagccccttce
cccgecgecc cggegecgag
cctgcagccc cggeccccgtc
cccgeggecc cggecccaag
cctgccgectc ccgccccaag
cccgcagcectc cggececcttce
cccgecgecc ctgcaccgtce
cccgecgecc cggecaccgag

cccgeecgege ccgececcttce

cctgcagcac cagcgccatc
cctgctgcac cggccccgag
cctgecggege ctgctcecectc
ccagctgcac cagcaccgtc

cccgetgetc cggegecatc
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tgcccctgcet
cgcccctgcec
cgctcecggcec
cgccccggea
cgcceeggec
cgecgeecgcec
cgccccagcec
cgctcctgcec
tgctcccgcec
cgecgeecgcec
ggcgeecgec
cgcgecagcec

cgcccctgcec

Nucleotide sequence PAS#1v/1t/1u(600), codon-optimized for C.

cgctccggcec
cgcacccgca
cgccccagct
tgctccggca

tgcacccgcc

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

60

120

180

240

300



gctagtccag
gctagcccag
gccagcccag
gcttcccectg
gcaagtccag
gcctccccag
gcatctcctg
gcttcgccag
gcctctccag
gcaagtcctg
gcttcccectg
gcatcgccag
gcctceccecgg
gccagcccag
gccagtccag
gcctceccecegg
gcgtctcectg
gcatccccag
gcttccccag
gctagccccg
gcatcccctg
gcatcaccag
gcttccccag

gcttctccgg

ccgcaccagc
cagctcctgc
ctgccccagc
ccgctceccgc
cagctccggc
cagcgcccgc
ctgcgecctgc
ccgctccagc
cagcaccggc
ccgcacctgc
ctgcacctgc
ccgcccctgc
cagctcctgc
ctgctccagc
cggceeecge
cggcaccagc
ccgctccagc
ctgcgccagc
cagctccagc
cggcgecagce
cagctccagc
cagctcctgc
ctgcgecctgc

ctgctccagc

gcctgcaagc
tccagcgtcc
acctgcgagt
accggcttcc
cccagctagt
tccggcatct
ccctgctagc
tcccgectcec
accagcttcc
gcctgegtct
gccggctagt
acccgcatct
tcccgectcec
tcctgcctceg
accagcaagc
accagcgagc
tccggcaagc
cccagcttct
tccagcatct
tcctgegtcc
acctgcttca
accagcgtct
accagcctcc

gcctgectcc

eolf-seql

cccgcagceac
ccagccgcecc
ccagcagccc
ccggcagcac
cctgcagctc
ccagccgctc
cctgetgctc
ccggcecgctc
cccgeagecc
ccagctgcac
cccgctgcac
ccggcagegc
cccgeggeac
cctgetgctc
cctgeccgegc
ccagcagcac
ccggecgeac
cccgctgcac
cccgctgcac
ccggcagctc
cctgctgcac
cctgecggcecc
cccgetgegce

ccagctgcac

ccgctccttc
ctgcaccaag
ctgcaccgag
cagctccatc
ccgccccgtc
cggcccctag
ccgcaccttc
cagcaccctc
cggctccaag
cagctcccag
ccgctccctc
ctgctccatc
ctgctccgag
cagccccatc
cggcacccag
cagcgccgtc
ctgctccatc
cggctccctc
ctgcaccgtc
cagcgccatc
cagccccaag
cagcaccatc
cagcgccatc

ccgctccatc
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cgcacctgeg
tgctcctgcet
tgcaccagct
agcgcctgca
agcaccagca
cgctccagct
ggctccggca
tgctccagcect
cgctcctgct
cgccccagcec
cgcccctgea
ggctcctgcc
tgccccagcet
cgcaccagct
tgctccagceg
tgcacctgca
tgctcccgeg
cgcaccagcc
agcaccggct
cgctcctgeg
tgctccggcet
cgecgeecgea
agcacctgcc

ggctccggcet

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



<210> 185
<211> 1800
<212> DNA

<213> Artificial Sequence

<220>

<223> Nucleotide sequence PAS#lan/am/11(600), codon-optimized for B.

subtilis

<400> 185
gcctcacctg

gcatcccctg
gcatcaccgg
gcgtccccgg
gcgagtcctg
gcatcacccg
gccagccctg
gcgagccctg
gcgtcgectg
gccagtcctg
gcctcaccgg
gcttctccgg
gccagcccag
gcatctccgg
gcctctccag
gcaagcccag

gcttccccgg

gcgageeegg

cagcaccggc
cagcgccagc
cagcgcccgc
cagcaccagc
ccgeeecggc
cagctcctgc
ctgcaccagc
ctgcacccgc
ccgctcccgce
cagcaccagc
ctgccccagc
cagcgcccgc
cagctccggc
ctgctcctgce
ctgcccctgce
ccgctcctgce

cggcaccggc

ctgcaccagc

accagcttca
gccggcectca
tccagcatct
gccagcgagt
gcccgettcet
ccctgcaagt
tccggcatca
tcctgcttcec
tcccgcatca
accagctagt
acctgcttct
acccgecctct
tccagcttcg
tccagcgtca
ccctgettceg
accagcaagt
acccgcgtca

gcctgcttca

eolf-seql
gcttcacctg ccgcaccagec cccagecgtca cctgecagetc ctgccccatc tgccccaget

cccgcagecc
ccagcagctc
cctgccgcac
ccggeggecc
ccggcagcac
ccagctgctc
cctgcagcgc
cctgccgcac
ccagcggctc
ccggcagcecc
ccggcagctc
cctgcagctc
cctgeccgctc
ccagccgcac
ccagcagcac
cctgccgcecc
ccggcagcac

cctgccgegc

ctgctccaag
cagccccgag
cggccccgag
ccgcaccgtc
ccgccccgtce
ctgccccctc
cagccccttc
cagcaccctc
ccgctccatc
ccgcacctag
cggccccttce
cggcaccgtc
cagcaccgtc
ctgcaccgag
ctgcgecttc
cagccccttc
ccgcaccgtc

ccgctccttce
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cgcaccggceg
cgctcctgeg
cgctccagct
tgctccagca
agcaccagcg
agctccagcc
agcgcccgcec
tgcgccagcc
tgcaccagca
tgcacctgct
agcacctgca
agcgccagceg
ggctccggca
tgctcctgca
ggccccggea
tgctcctgcet
tgcaccagct

agctccagct

1800

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



gcttctcccg
gcgagtccag
gcctcacccg
gctagccccg
gcgtcgectg
gcgtctccgg
gcaagccccg
gcctcccctg
gcaagccctg
gccagcccag
gcatcccctg
gcatcacctg
<210>
<211>

<212>
<213>

186
1800
DNA

<220>
<223>

ccgcacctgc
cagctccagc
ctgcacctgc
ctgctcctgce
cagcaccggc
cggctcctgce
cagcacctgc
cagctcctgc
cagccccagc
cggcccctgce
ctgctcctgce

ccgcaccggc

pastoris

<400> 186
gcctctectg

gcctcacctg
gcttctccag
gcatctccag
gcctcccccg

gcatcaccag

ctgcacccgc
ccgctccagc
ccgctccagc
ccgcaccagc
ctgcacccgc

cagccccagc

tccggctagce
gccggcaagce
tccagcttcc
cccagcctca
gcctgctagc
tcctgegtct
acctgcttca
tccggcaagc
accggcctca
acctgcatca
acccgcaagt

acctgcgagt

Artificial Sequence

tcccgcatca
ccctgccagt
tccagcttcc
ccctgettct
acctgcttcc

tcctgcttca

eolf-seql

ccagcagcgc
cctgeccgctc
ccagcagcac
cctgecggctc
cctgectgctc
ccagcagctc
ccagcggctc
ccagctgcac
ccggcagcac
cctgecggegc
ccggctgcac

cctgcggcac

Nucleotide sequence PAS#1p/lo/1g(600),

cctgcagcac
cctgeccgctc
cctgcagctc
cccgcagcac
ccagcagcac

ccecgeegeac

cggcaccttc
cagcgccgtc
cagccccttc
cagctccttc
ccgccccttce
ctgcaccgtc
ctgccccgag
cggccccaag
ctgcgecgtc
ctgctccttce
cggctccaag

ctgcccctag

codon-optimized for P.

ctgctcccag
cagctcccag
ccgctccctc
ccgcaccttc
ctgcacccag

cagccccctc
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agcacctgct
agcccctgcea
cgcacctgcc
cgcaccggca
ggcacctgca
cgctcctgcec
tgcaccggca
cgcaccagct
agcacctgca
tgcccctgeg
tgcaccagca

tgctccggceg

tgctccagca
tgctcctgcet
agctcctgca
cgcaccagcc
tgctcccgcea

cgctcctgct

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

60

120

180

240

300

360



gcttctcectg
gcctcaccag
gcttctccag
gcttctcectg
gcctcaccag
gccagtccag
gcctctcececg
gcatctcctg
gcatcacccg
gctagtcccg
gcctcccccg
gcctcacctg
gctagtcctg
gcatcaccag
gcctctectg
gcatcacctg
gcttcacctg
gcttcaccag
gcttcccectg
gcatctccag
gcttctccag
gcttctccag
gcttccccag

gcttctcectg

cagctcccgc
ctgcaccagc
ccgcaccagc
cagctcctgc
ccgcacccgce
ccgcaccagc
ctgctccagc
ccgeeeccge
ctgccccagc
ctgcaccagc
cagctcctgc
cagctccagc
cagctcccgc
ctgctcccgc
ctgcacctgc
ctgcacctgc
cagcacctgc
ccgctccagc
ctgctccagc
cagctccagc
ctgctcctgc
ccgctcctgc
ctgctccagc

ctgcaccagc

tccagcttca
acccgcttct
tcctgcatca
tccagctagt
cccagctagt
acctgcaagt
cccagcctca
acctgcttcc
ccctgcatcc
ccccgcaagt
tcccgecttct
acctgcctct
accagcttca
accagcctcc
accagcttct
tcctgecttct
acctgcttca
accagcttca
tcctgcatca
tcccgcttca
tccagcttct
tcctgectcc
tccagcttct

cccagcatcc

eolf-seql

cccgctgcac
cctgcagcac
cctgcagctc
cccgctgcac
cccgeagecc
ccagctgcac
cctgectgcecc
cccgctgcac
ccagctgctc
ccagctgccc
cctgccgcecc
ccagcagccc
cctgccgcac
ccagcagcac
cccgectgctc
ccagctgcac
ccagcagcac
ccagcagctc
ccagctgcac
cctgetgctc
cctgcagcac
cctgctgcac
ccagcagctc

ccagctgctc

ctgccccctc
ccgccccctc
ctgcccccag
ctgccccttc
ccgctccctc
ccgcaccttc
ctgctccatc
ccgcccctag
cagcccctag
ccgccccatc
cagcccctag
cagcacccag
ccgcacccag
cagctcccag
ctgctccttc
cagctccatc
cagctccttc
ctgctccatc
ctgcaccttc
cagcaccatc
ctgctccatc
cagctccttc
ctgcaccatc

ctgcaccttc

Page 209

cgcacccgca
tgctcccgcet
tgctcccgcea
cgcacctgca
tgctccagca
tgcacctgcc
cgcacctgcc
tgctcctgcea
tgcccccgcet
tgctcccgcec
tgcacctgct
tgctcccget
tgctcctgcet
tgcacctgct
agctcctgct
tgcaccagct
cgctccagcc
tgctcctgcet
tgctccagcect
cgctcctgcea
cgctccagca
agctccagct
tgctccagcect

cgctcctgct

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



<210> 187
<211> 1800
<212> DNA

<213> Artificial Sequence

<220>

eolf-seql

<223> Nucleotide sequence PAS#lae/lad/lac(600), codon-optimized for S.
cerevisiae

<400> 187
gcctctcccg

gcctctccag
gcaagcccag
gcttcacccg
gcgtcaccag
gcgagtccag
gcatctccgg
gcttcacctg
gctagcccag
gcatctccgg
gcctctccag
gccagtcccg
gctagcccgg
gcgtcacctg
gcttccccag
gcatcccctg
gcgtctcccg
gcttccccgg

gcctcccctg

cagcacccgc
ctgcaccagc
ctgccccagc
ctgctcccgce
cggccccagc
ccgctccagc
cggctcccgce
ctgcgcccgc
cagcacctgc
ctgctcctgce
cagcgccggc
ctgcacctgc
cagcgcccgc
ccgcaccggc
cagcaccagc
ctgcacccgc
cagcgccagc
cagccccggc

ccgcacctgc

acccgcgtca
ccctgegtcc
tcctgcaagc
acctgcctct
gccagcctca
gcctgegtct
gcctgcttcc
tcctgccagce
ccctgecatct
cccagcatca
accagcaagc
tccggecttct
tcccgegagt
acccgctagc
gccagctagc
tcccgctagt
acctgcgagt
ccctgectcc

cccggegagce

cctgcggcac
ccagcagcgc
ccggetgecc
ccggeggecc
cccgetgctc
cctgcggcac
cccgctgcac
ccggcagcac
ccggcagctc
ccecgeegegce
cctgcggcac
cctgcagcac
ccagcagcgc
ccagcggcac
ccggetgecc
cctgctgcegc
ccagcggcac
ccagctgcgc

cctgectgctc

cggctccctce
ccgecgeccag
cggctcctag
cagcgcccag
cggccccatc
cagcaccttc
cagcacctag
ccgcgccatc
ccgcgccatc
cagccccgtc
ctgctccatc
cagcaccatc
ctgccccttce
cggctccgtc
cagctccctc
ctgcaccctc
cagcaccctc
cagctccttc

ctgcaccctc

Page 210

tgcaccggca
cgctccagceg
cgccccagcet
cgctcctgcea
tgcgccggcea
agctccggca
cgcacccgcec
cgcacccgcec
agcccccgeg
cgcaccagca
tgctccggceg
tgcccctgcea
agcgceggcec
tgcaccagcc
cgctcctget
agctccagca
tgctccagcc
cgctcccget

tgctcccgeg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



gcctctcccg
gccagtcctg
gcctcaccag
gcatcaccag
gcatcacctg
gcctcaccag
gcctctectg
gccagccctg
gcctctccgg
gcaagcccag
gcgtccccag
<210>
<211>

<212>
<213>

188
1800
DNA

<220>
<223>

ctgcaccagc
ccgctccagc
ccgcacctgc
ctgctcccgce
ccgcccctgce
cagcaccagc
cagctcctgc
ctgcaccagc
ctgcccctgce
ccgcaccggc

ccgctcccgce

lactis

<400> 188
gcctceccecgg

gcctctcececg
gcttcaccag
gcttcaccag
gcctctceegg
gcaagtcctg

gctagtccgg

cagctccagc
ccgctceccgc
ccgcaccagc
cagcccctgc
cagctccggc
ccgcacccgc

cagcaccggc

gcccgegtcet
acctgccagt
tccagcaagc
gccggctagc
gcccgcaagce
cccggcaagt
acctgcatct
acctgcaagc
acctgecgtcc
cccagccagc

tcctgcgtca

Artificial Sequence

ccctgcctca
ccctgctagt
tccggcctceg
cccggcttcc
tcctgectcc
tcccgectct

tccagctagt

eolf-seql

cccgetgctc
ccagcagctc
ccggcagctc
cctgecggctc
ccecgeggecc
ccagcggcgc
cccgeggctc
cctgecggctc
ccggetgctc
cccgecgctc

cctgcagcgc

ccagctgccc
cctgcagctc
ccagccgcac
cctgcagcac
cctgeccgctc
ccggcagcecc

ccagctgcac

cggcacctag
cagccccttc
ccgccccgag
ccgcaccgag
ctgctccttc
cggcacccag
ccgcaccctc
cggcgcecttce
ccgctcctag
ccgctccctce

ccgecgccctc

cggccccatc
ctgctccatc
cagcaccgtc
ctgctccttc
cagctccgtc
cagctccatc

cagccccttc

Page 211

tgcaccagct
tgccccagca
tgctccagca
tgccccagca
cgecgectget
cgcacccgeg
agctcccgeg
tgcccctgcet
tgccccggcea
cgctcccgcet

tgcacccgcc

Nucleotide sequence PAS#lab/laa/1z(600), codon-optimized for K.

ggcccccgea
cgcacctgca
cgcccctgcet
ggctccagct
agcacccgct
cgcaccagca

cgccccagea

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

60

120

180

240

300

360

420



gcttcaccgg
gcatctcccg
gcctctectg
gcctctceegg
gcctcteegg
gcatcacctg
gcatctcccg
gcctcacctg
gctagtccgg
gcttctcctg
gcatcaccag
gcatcaccgg
gcatcacccg
gcctcteegg
gcttcaccag
gcaagtccag
gcatcgceccgg
gccagtcctg
gcaagtcctg
gcttcgccag
gcttcgeegg
gcatcccctg

gcatctcccg

<210> 189

ccgeeeeggce
ctgcccecggc
ctgcacctgc
ctgcaccagc
ccgcacctgc
ctgcaccagc
ccgceccage
cagctcctgc
ccgctceccgc
ctgcacctgc
ctgcacccgc
ccgcacctgc
ctgcccctgc
ctgcacccgc
cagcaccggc
ccgcccctgc
ctgcaccagc
cagctccggc
ccgceccage
ctgcccccgc
ccgcaccggce
cagcaccagc

ctgcaccggc

cccagcctct
tcccgcatceg
acccgcttcc
tcccgcatct
cccagcctcc
acctgcatca
cccagcctcg
acccgcaagt
cccagccagt
tccggcctca
tcccgectcec
accagcaagt
tccagcttcg
cccggctagt
tcccgectceg
acccgccagt
ccctgcatcg
ccccgcttca
accagctagt
ccccgcaagt
acccgcttca
acctgcaagt

tccggcatcg

eolf-seql

ccagcagcac
cctgccgcac
cctgeccgctc
ccagcagctc
cctgcagcac
cctgccgcecc
ccagcagccc
ccggcagcac
cccgecgeac
cccgecegctc
ccggecgeac
ccagccgcac
ccagcagcac
ccagccgcecc
ccagccgcecc
cccgcagctc
ccggcagcecc
cccgecgecc
ccggetgctc
cccgeagecc
cccgcagceac
ccagctgcac

ccecgeegeac

ctgccccatc
cggctccctc
ctgcccctag
ccgccccgtc
cagctcccag
cggcaccgtc
ctgctcccag
ctgccccttc
ctgcaccaag
cggctccatc
cagcaccatc
ccgccccatc
ccgccccatc
cggctccttc
ctgctccttc
cagctccatc
cagccccgtc
ccgcaccttc
ccgccccatc
ccgcaccttc
ctgcaccgag
ctgccccttc

ccgcacctag

Page 212

ggccceggec
ggcaccggcc
tgcaccagca
ggcaccggca
tgctccggcet
agccccggcet
tgcacctgct
tgcccctgcea
tgctcctgcet
ggcccctgca
tgctcctgcea
tgcaccggca
ggctcctgcet
agcaccagca
cgccececggcet
agcaccagcc
agctccggct
cgccccagcec
cgctccagcc
tgcacccgcc
tgctcccgcec
agcaccggct

tgctccagcect

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



<211> 1800
<212> DNA

<213> Artificial Sequence

<220>

eolf-seql

<223> Nucleotide sequence PAS#lah/lag/laf(600), codon-optimized for T.
thermophila

<400> 189
gccagtcctg

gcatctccag
gcaagccctg
gcaagccctg
gctagtccag
gcttctcccg
gcttcaccag
gcatctcctg
gctagccctg
gcatcacctg
gccagtcctg
gcttcacccg
gctagcccag
gcctctcccg
gcctcaccag
gcctcaccag
gctagccctg
gcttcacccg
gcttcaccag

gcttcacctg

ccgctcccgce
cagcacctgc
ccgctcccgce
ctgctcctgce
ctgctcccgce
ctgcccccgce
ctgcacccgc
cagctcccgc
cagcaccagc
ccgctccagc
ctgctcccgce
ccgctcccgce
ctgcccctgce
ctgcaccagc
ctgcacctgc
ccgcaccagc
cagctcccgc
ccgcacccgc
ctgctcccgce

ctgctcctgce

acctgctagt
tccagcctct
tccagctagc
acctgctagc
tcctgcaagc
acctgccagt
accagcttca
tcctgcatca
accagcctct
tcctgccagce
tccagcaagt
acccgcatca
accagcttct
acccgcttca
tccagcaagt
tcccgcaagt
tcccgcaagt
accagctagc
accagcctca

accagctagt

cctgccgcac
ccagccgctc
cccgecgctc
cctgctgcac
cctgcagcac
cctgctgcac
cctgccgcac
ccagcagctc
cctgccgcac
cctgctgecc
cctgectgctc
cctgctgcac
cccgecgeac
cccgcagecc
cctgccgcecc
cctgcagctc
ccagctgccc
ccagcagctc
ccagctgcac

cctgectgctc

ccgccccttce
ccgctcccag
ccgcacctag
cagctccaag
ctgctccaag
ctgctccctc
cagctcctag
ctgcacccag
cagcccctag
cagctccatc
cagcccctag
ctgctccaag
cagcacctag
cagcccctag
ccgctcctag
cagccccaag
cagcaccatc
ctgctccttc
ccgctcccag

cagctccatc

Page 213

tgcaccagcc
cgccccagcec
tgctcctgcet
cgccccagcec
tgctcccgcec
agctcccgct
cgctccagct
tgcaccagcc
cgcaccagcc
tgctccagcect
tgctccagcect
cgcacctgct
cgcaccagct
cgcacctgcc
cgcaccagca
tgcacccgca
tgcacccgct
agctcccgcc
cgctcctget

agccccagca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



gcctctccag
gcaagccccg
gcttctccag
gctagtcccg
gcctcaccag
gcctcacccg
gcttctccag
gcatctcctg
gccagccctg
gcaagccctg
<210> 190

<211> 1800
<212> DNA

ccgcaccagc
ctgcccctgce
cagcccctgc
ccgctcctgce
ccgctcccgce
ccgcacctgc
ccgcacctgc
ctgcacccgc
ctgcacctgc

cagctcctgc

ccctgecttca
acctgcttct
acccgcttca
acctgcttct
cccagcctca
acccgcatca
tccagcatca
acctgcaagc
cccagctagt

ccctgecttca

<213> Artificial Sequence

<220>

<223> Nucleotide sequence PAS#lak/aj/ah(600), codon-optimized for HEK
cells

<400> 190
gccagtcctg

gcatctcctg
gcttcaccag
gcgagceccectg
gcatcacctg
gccagccccg
gcaagccccg

gctagtcccg

ctgcccctgc
ccgceccage
cggccccage
ccgecgectgc
ctgctcctgc
ctgccccggc
ccgctccagc

ctgcaccggc

acctgcgtct
ccctgcaagt
acccgccagt
tcccgectct
tcctgcctca
tcctgcatcc
tcccgcgagt

tcccgcatct

eolf-seql

cccgectgecc
cctgeccgctc
cctgectgctc
cccgctgcac
cccgecgecc
cccgctgcac
cctgeccgctc
cctgctgcac
cccgctgcac

cctgctgecc

ccagctgctc
ccagcagcgc
cctgcagctc
cccgeagecc
cccgectgctc
cctgcggcac
cctgeccgctc

ccagcagctc

ctgctcctag
cagccccttc
cagccccatc
ctgccccatc
ctgcaccatc
ctgctccatc
ccgccccaag
ctgcaccttc
ccgcccctag

ctgctccaag

ccgctccttc
ctgctccatc
ctgcgccctc
ctgccccatc
cagcgccatc
cagctccaag
ctgcaccatc

cggcaccttc

Page 214

tgcacctgct
tgcccctgcec
agctcccgct
agcaccagcc
tgcacctgca
agctcctgct
tgctccagcc
agcccctgcea
tgctcctgcec

cgctcctgcea

tgctccggcet
agctcctgca
agccccagcec
cgctccggcec
tgcacccgct
cgctcctgcea
tgccccagca

ggccccagca

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

60

120

180

240

300

360

420

480



gccagtcctg
gcgtcacctg
gccagtcccg
gcctctccecg
gccagtccag
gcttctccag
gcaagccctg
gcctccccag
gcttctcectg
gctagtccgg
gcatcaccag
gctagcccag
gccagtcccg
gcttcccectg
gcttccccag
gcctctccag
gccagtcctg
gcctctceegg
gcgtctcccg
gccagccccg
gcttcaccgg
gcctctectg
<210> 191

<211> 1800
<212> DNA

cagccccagc
ccgcacctgc
cagcaccagc
ccgcacccgce
ccgcacccgce
ccgcaccagc
ctgcgcccgc
ccgcaccggce
ctgctccagc
cagctcctgc
cagctccagc
cagcccccegc
ctgcgeceggc
ccgctccagc
cagcacctgc
ctgcacccgc
ctgcgecctgc
cagcccctgc
ctgctcctgc
ctgctcccgc
ctgcgccagc

ctgcacccgc

acctgccagt
tcccgcaagt
acccgcgtcc
acctgcaagt
gcctgcaagc
gcccgcatcc
ccctgcatcc
ccctgctagt
accggcatct
tccagccagt
tcctgccagc
cccagcgagt
accagcctcc
gcctgectct
tcctgcaagt
tcctgcttca
acccgcctca
acccgcctcc
tcccgcttca
ccctgcectcc
accagctagc

ccctgcgagc

eolf-seql

cctgecggctc
cctgeccgegc
ccagctgcgc
cctgcagctc
ccagccgegc
ccagcggctc
cctgctgcac
ccecgeegegc
ccecgeggecc
cccgeggctc
cctgcagcgc
ccagcggcac
cctgcectgcecc
cctgeggcecc
ccagctgctc
cctgeccgctc
cctgetgctc
ccggcectgcecc
cccgecegctc
cctgcagctc
cccgeagegc

cctgeggctc

cggcgccatc
cagctcctag
ctgcccctag
cggcaccgag
ccgccccttc
cagctccgtc
ctgctccgag
cggccccaag
ctgcaccaag
ctgctccaag
ccgcgccatc
ctgctccatc
cagcccctag
ctgctcctag
ctgcaccctc
cagctccatc
ccgcaccttc
ccgecgeccag
ctgccccttc
ccgccccatc
cagccccatc

ccgcaccctc

Page 215

agcacctgca
cgcaccagcc
tgctccagcect
cgecccecegec
cgecceceggec
tgctcctgcec
tgctcccgcec
tgccccagcet
tgcgccagcc
cgccccagct
agcccctgct
tgctccagcect
cgcacccgct
tgcaccagcc
tgctcccgeg
cgcaccagct
agcacctgca
tgctccggcec
tgcccctgcec
tgcgectgcet
agcaccagcc

tgccccagcea

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



<213> Artificial Sequence

<220>

<223> Nucleotide sequence PAS#1ly/1x/1w(600), codon-optimized for P.

patens

<400> 191
gccagtcctg

gcgtctcctg
gcttcaccag
gcttccccgg
gcctctectg
gcttcgeccg
gcaagcccgg
gctagtccgg
gcgtcacccg
gctagccccg
gccagcccecg
gcctcccctg
gccagtccag
gcaagtccag
gcgagceccecg
gcttccccgg
gcgagtcctg
gcctcgeccag
gcatcaccag

gctagcccgg

gcctctcccg

ctgcacctgc
ccgcaccagc
ctgctcctgce
ccgctccagc
cagcgccggc
ccgctccagc
ccgcacccgc
ctgctccggce
ctgcaccagc
ccgcacccgce
ctgctcccgce
ccgctccagc
cagcacccgc
ccgcacctgc
cagcacccgc
cagcccccgc
cagcgcccgc
ctgcaccagc
cagcacctgc
cagctcccgc

cagccccagc

ccctgegtct
cccagecgtcg
gcccgcatca
accagcatct
tccagcatca
ccctgectage
ccctgettcet
ccctgecatcc
ccccgecttcc
tccagcttct
tccagcttca
gcccgegtcc
tccggcgagc
gcctgctagc
ccecggettcc
gccagcatca
gccagcttct
accagcatca
tccagcatcc
cccagccagc

gcccgcatct

eolf-seql

ccagctgctc
cctgccgcac
cccgcagegc
cccgcagegc
cctgetgctc
ccagccgcac
ccggecgecc
cctgccgegc
ccggcagctc
cccgetgctc
cctgcagctc
cccgcagctc
ccagctgcac
cctgctgcac
cccgcagceac
cccgcagecc
ccagccgcecc
ccggecgeac
ccagccgctc
cctgectgctc

cctgeccgctc

ccgctccgag
ccgecgecttce
cagccccatc
ccgctccgtc
cggctccgtc
ctgccccgag
ccgcaccgtc
ccgctccttce
ccgecgcecttce
ctgctccgtc
cagctcccag
cagcaccaag
ccgctccatc
ccgccccgtce
cagctccatc
ccgctccctce
ctgctccatc
cagccccgtc
cagcaccttc
ctgcccctag

ctgctccttc

Page 216

tgctcctgca
tgctccagcect
cgcacccgca
ggctcctgct
ggccccggcet
cgcacctgca
cgctcctget
ggcaccggcc
agcgccagcc
cgcacctgct
tgcccccgcec
cgcacctgct
cgcacctgct
tgcaccagca
ggctcctgca
cgccccagcec
agcccccgct
tgcccccgcea
ggccccagca
cgcccctget

cgctcccgcea

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



gctagtccag
gcttctcccg
gcaagccctg
gcatcacccg
gcatcgcccg
gcaagtccag
gcctctccag
gcatcaccag
gcatcgccag
<210>
<211>

<212>
<213>

192
600
DNA

<220>

<223>

<400> 192
gccgeaccgg

gcagcaccgg

gcagcaccgg

gcagcaccgg

gcagcaccgg

gcagcaccgg

gcagcaccgg

gcagcaccgg

gcagcaccgg

gcagcgeegsg

ccgceccage
cagcacccgc
ctgctcctgce
ctgctcctgce
ccgctcctgce
ctgcaccagc
ctgcccccgce
cagctcctgc

ccgccccagc

cagcaccggc
cagcaccggc
cagcgceggc
cagcaccggc
cagcaccggc
cagcaccggc
cagcaccggc
cagcaccggc

cggcaccggc

cagcaccggc

tcccgctagt
cccagcgtca
tccecgettct
acccgegtct
acctgctagc
ccccgegtcet
accagcatct
tcccgcatct

cccecgegagce

Artificial Sequence

eolf-seql

cctgccgcecc
cctgeccgctc
cctgccgcac
ccagcagcgc
ccggetgecc
cctgcagctc
ccagctgcgc
ccggetgecc

cccgecgctc

cagctccgag
cagccccctc
ccgcaccttc
cggcacctag
ctgccccttce
ctgccccttce
cggccccctce
ctgctcccag

ccgctccctce

tgcccccgcec
agctcctgcc
tgcccctget
cgctccagcc
agctcccgct
tgctccagcc
tgctcctgca
cgcacctgca

tgctccagcect

Nucleotide sequence of PA#1at(200), codon-optimized for E. coli

accggcagca ccggeggeac cggcaccgge agegecggea

gccggeagca
accggcagca
accggctgca
accggccgcea
cccggeagea
accagcagca
accggcagca

accggcggcea

accggcagca

ccggcagcac

ccggcagcac

ccggcagcac

ccggcagcac

ccggcagcac

ccggcagcac

ccagcagcac

ccggcagegc

ccggcagegc

cggctccggce
cggcaccggc
cggcaccggc
cggcaccggc
cggcaccggc
cggcaccggc
cggcaccggc
cggcaccggc

cggcaccggc
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agcaccggca

ggcaccggca
agcgecggceg
agctccggca
agccccggea
agcgccagca
agcaccggca
agcgccggcea

ggcaccggca

1320

1380

1440

1500

1560

1620

1680

1740

1800

60

120

180

240

300

360

420

480

540

600



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

193
600
DNA

<220>
<223>

<400> 193
gcctctccgg

gcatctccgg

gcaagtccgg
gcgagtccgg
gcgtctccgg
gcatctccgg
gcatctccgg
gcatctccgg

gcatctccgg

gcgagtccgg

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

194
600
DNA

<220>
<223>

<400> 194
gcctctccgg

gcatctccgg

gcaagtccgg

gcaagtccgg

cagcaccggc

cagcgcceggc

cagcgcceggc

cagcaccggc

cagcaccggc

cggcaccggc

cagcaccggc

cagcaccggc

cagcaccggc

cagcaccggc

cagcaccggc

cagcaccggc

cagcaccggc

cggcaccggc

Artificial Sequence

accggcatct
accggcaagt
gccggcatct
accggegtct
gccggcaagt
gccggcatct
geeggegage
accagcatct
cccggeatct

accggcaagc

Artificial Sequence

eolf-seql

ccggeggeac

ccggcagcac

ccggcagcac

ccggcagcac

ccggcagcac

ccggeggegc

ccggcagcac

ccggcagcac

ccggcagcac

ccggcagcac

cggcaccgag
cggcgcecgtc
cggctccgag
cggcaccgtc
cggcaccgag
cggcaccgag
cggcaccgag
cggcgccatc
cggcaccgag

cggcaccgtc

tgcaccggca
tgcaccggca
tgcaccggca
tgcaccggca
cgcaccggca
tgcaccggceg
tgcgccggcea
tgcaccggca
tgcaccggceg

tgcgccggca

Nucleotide sequence of PAS#1ao(200), codon-optimized for E.

accggcatct ccggcagcac cggcgecgag tgcaccggca

tccggcatct ccggcagcac cggcaccgtc tgcaccggcea

accggcgagt ccggcagcac cggcaccgag tgcaccggea

accggcaagt ccggcagcac cggcaccgtc tgcgeccggca

Page 218

Nucleotide sequence of PA#lau(200), codon-optimized for E. coli

60

120

180

240

300

360

420

480

540

600

coli

60

120

180

240



gcatctccgg
gcatctccgg
gcatctccgg
gcatctccgg
gcatctccgg
gcatctccgg
<210>

<211>
<212>

195
600
DNA

cagcaccggc

cagcaccggc

cagcaccggc

cagcaccggc

cagcaccggc

cagcaccggc

accggegtct
gccggcatct
gccggegagt
accggcaagc
gccggcaagt

accggcaagt

<213> Artificial Sequence

<220>
<223>

<400> 195
gcctctccgg

gcatctccgg

gcaagtccgg
gcgagtccgg
gcgtctccgg
gcatctccgg
gcatctccgg
gcatctccgg

gcatctccgg

gcgagtccgg

<210> 196
<211> 4641
<212> DNA

cagcaccggc

cagcgcceggc

cagcgcceggc

cagcaccggc

cagcaccggc

cggcaccggc

cagcaccggc

cagcaccggc

cagcaccggc

cagcaccggc

eolf-seql

ccggcagcac

ccggcagcac

ccggcagcac

ccggcagcac

ccggcagcac

ccggcagcac

cggcaccgag
cggcaccgag
cggcaccgtc
cggcaccgag
cggcaccgag

cggcgcecgtc

cgcaccggca
tgcgccggca
tgcaccggceg
tgcaccggceg
tgcaccggct

tgcaccggca

Nucleotide sequence of PAS#1lap(200), codon-optimized for E.

accggcatct ccggecggecac cggcaccgag tgcaccggca

accggcaagt
gccggcatct
accggegtct
gccggcaagt
gccggcatct
geeggegage
accagcatct
cccggeatct

accggcaagc

<213> Artificial Sequence

ccggcagcac

ccggcagcac

ccggcagcac

ccggcagcac

ccggeggegc

ccggcagcac

ccggcagcac

ccggcagcac

ccggcagcac

cggecgecgtc
cggctccgag
cggcaccgtc
cggcaccgag
cggcaccgag
cggcaccgag
cggcgccatc
cggcaccgag

cggcaccgtc
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tgcaccggca
tgcaccggca
tgcaccggca
cgcaccggca
tgcaccggceg
tgcgccggca
tgcaccggca
tgcaccggceg

tgcgccggca

300

360

420

480

540

600

coli

60

120

180

240

300

360

420

480

540

600



<220>

<223> Nucleotide sequence

<400> 196
atgggcagca

agtccggcag
tctccagcag
agcccagctg
tctcctgetg
agtcctgccg
tcccctgecag
tcaccggctg
tccccagegg
tctcctgcag
agtccagcag
ccatttgtga
atcaaaatcc
atttgggtta
ccgccagaag
aatgaaaaag
gacttaggcc
accattgata
ggcagttatc
cagttcgaat
agcacccaat

gtggacacca

gccatcatca
caccggcacc
cccctgcacc
ctcctgctcc
ctccggcacc
caccagctcc
cgcctgeccc
cccctgegcec
caccagctcc
caccagcgcc
caccagcccc
acaagcagtt
cgaatgcggg
ttccggaacg
Cccaaacaagt
acaattacct
gcatgttgtt
ccgagttgaa
gcagcgagga
gcaagagctt
acatccgctt

acccgctgtt

tcaccatcat
ggcttcacca
ggcaagccct
agcgagccca
agcaagtcct
ggctagtcca
tgccagtcca
agcttctcct
agcttctccg
tgcgagtcct
agcaagccca
taactataag
ccagatgcaa
tgataccttc
gccggtgagce
gaagggcgtg
gacgagcatc
agtcattgac
gttaaatttg
cggccatgag

tagcccggat

aggtgccggc

eolf-seql

ggtagcctgg

gctgcaccag
gcagctccag
gcagcgccag
gctgecgectg
gctgctccag
gcggectcctg
gcggctccag
gcagcgccag
gcagctcctg
gccgcaccag
gacccggtga
ccagtcaagg
accaatccgg
tactatgata
accaagttgt
gttcgcggta
acgaactgta
gtcatcatcg
gtcttgaatt
ttcacctttg

aaattcgcaa

ttccgcgtag
cacctagcgc
caccgtcagc
ctcctagtgc
caccgagtgc
ccccttcagc
cacctagtgc
ctccatctgc
caccttctgc
ctccttcagc
caccatctgc
acggtgtgga
cgttcaagat
aagaaggcga
gcacgtatct
tcgagcgcat
tccecgttctg
tcaatgttat
gtccaagcgc
tgacgcgcaa
gcttcgagga

ccgacccggc
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ctcttctgca
accggcagca
accagcagca
ccctgetgcec
tccggectgcet
tccggcagcect
gcctgcagct
cccagccgcea
gcctgecgca
ccctgeggcea
ccctgcagca
tatcgcgtat
tcataacaag
cttaaacccg
tagcaccgat
ctacagtacc
gggceggctceg
ccaaccggac
agatattatt
cggttacggc
gagcttggag

agtgacgttg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



gcgcacgaat
gtctttaaag
gaattacgca
ttccgecttgt
agcattgtgg
ttgttgtcgg
tataaaatgc
aatcgtaaga
gtgaattaca
aatggccaaa
ttattcgaat
ggcaagtcct
aaagtcaata
aacaaaggcg
ctggacctca
agcattgaaa
cgctttccga
gcacaggaat
ttgttaaatc
aaggcgaccg
gacgaaacca
tacatcggtc
ctgatcttta

ttgggcacct

tgattcatgc
tcaataccaa
ccttcggtgg
actattacaa
gcaccaccgc
aggataccag
tgaccgagat
cctatttaaa
ccatctacga
acaccgaaat
tctacaagtt
tggttccgceg
actgggacct
aggagatcac
ttcagcagta
atctcagcag
acggcaaaaa
ttgagcacgg
cgagccgtgt
aagccgcgat
gcgaggtgag
cggcgctcaa
gcggegeggt

ttgcgttggt

gggtcaccgc

cgcgtactac
ccacgacgcc
taaattcaag
aagcttgcag
cgggaaattc
ttacaccgag
ctttgataaa
tggtttcaat
taacaacatg
attatgcgtg
tggcagcgcc
gttcttcagc
gagcgatacg
ctatctgacg
cgacatcatc
atatgaactg
caagagccgc
ctacacgttc
gtttttgggc
cacgaccgac
tatcggcaat
tatcttatta

gagctatatc

eolf-seql

ttatacggta
gaaatgagcg
aagttcatcg
gacatcgcga
tacatgaaga
agcgtcgata
gataacttcg
gcggtgttta
ttacgcaaca
aactttacga
cgcggcatca
ggegeegecs
ccgagcgagg
aacatcgagg
ttcaattttg
ggtcagttgg
gacaagtata
attgcgctga
ttcagcagcg
tgggtcgagc
aaaattgcag
atgttataca
gaattcatcc

gcgaataaag

tcgcgatcaa
gcttagaggt
acagcctgca
gcaccttaaa
acgtatttaa
agctgaaatt
tcaagttttt
aaattaatat
cgaatctggc
agttaaagaa
ttaccagcaa
cgctcaatga
ataactttac
cggcggagsga
acaatgagcc
aactgatgcc
ccatgttcca
ccaatagcgt
attatgtcaa
aattggttta
atatcaccat
aggacgactt
cggagatcgc

tgctcacggt
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tccgaatcgc
tagctttgaa
ggaaaatgag
taaagcaaag
ggaaaaatat
cgacaaattg
taaggtgtta
cgtgccgaag
ggcgaatttt
tttcacgggc
ggcaggtgcg
tctgtgtatt
caacgactta
aaatattagc
ggagaacatc
gaacattgaa
ttacttacgc
taacgaggcc
aaaagtgaac
cgattttacc
catcattccg
tgtgggcgeg
aatcccggtc

ccaaaccatc

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



gataacgcgc
aactggttag
ttggaaaatc
gaagaagaaa
agcattaaca
ctcatgaaca
aaagatgcgc
cgcttgaagg
tacgtcgaca
accagcatcc
agcaagatca
ttgtttaacc
agcatgtacg
attagcctga
gtgagcttaa
cgecgtegtct
ttcgtgacca
attgatcaaa
aagttagacg
gataaggaac
atcctgaagg
ttgtatgacc

ttaaagggcc

cgcggcacga

tcagcaagcg
Ccaaaagtcaa
aagcggaggc
aaaacaatat
aagcgatgat
gcatgatccc
tcctcaagta
ataaagtgaa
accagcgctt
tcaacttgcg
acatcggcag
tggaaagcag
agaactttag
ataacgaata
attacggcga
ttaagtatag
tcaccaataa
aaccgatcag
gttgccgcga
tcaacgaaaa
atttctgggg
Cgaacaaata
cgcgtggtag

agtttattat

taatgagaaa
tacgcagatc
aaccaaagcc
caacttcaat
taacatcaac
gtatggcgtc
tatttatgac
caatacgctc
actgagcacc
ctatgagagc
caaggtcaat
caagatcgag
cacgagcttc
taccattatc
gatcatttgg
ccagatgatc
tcgcttgaat
caatctcggt
tacccaccgc
ggaaattaaa
cgactacctg
tgtcgatgtg
cgtgatgacc

caagaagtat

eolf-seql

tgggacgagg
gatctcatcc
atcattaatt
atcgatgatt
aagttcttga
aaacgcttgg
aaccgcggca
agcacggata
tttaccgagt
aatcacctga
ttcgacccga
gttatcttga
tggattcgta
aactgcatgg
accttacagg
aacatcagcg
aatagcaaga
aatatccatg
tatatctgga
gacttatatg
cagtacgata
aacaatgtgg

acgaatattt

gccageggca

tttataagta
gcaaaaaaat
accagtataa
tgagcagcaa
atcaatgcag
aagattttga
ccctcattgg
tcccgttcca
atatcaagaa
tcgacctcag
tcgataagaa
agaacgcgat
tcccgaagta
aaaataatag
atacccaaga
attacatcaa
tttacatcaa
ccagcaataa
tcaagtattt
acaatcagag
agccgtacta
gtattcgtgg
acttaaacag

acaaggacaa
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tatcgtgacc
gaaagaagcc
ccaatatacc
actgaacgag
cgtgagctat
cgccagcectg
ccaggtggac
gctgagcaag
catcattaat
ccgctacgcc
tcagatccaa
tgtgtacaac
tttcaatagc
cggctggaag
aatcaaacag
ccgctggatc
tggtcgcttg
catcatgttt
taacttattt
caatagcggc
tatgttgaac
ctatatgtac
cagcttatac

tatcgtccgc

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200



aacaacgacc
aatgcgagcc
aacctcagcc
aaaatgaatt
aataacatcg
cgcacgctcg
ctcggagatc
cacccgcagt
<210> 197

<211> 4341
<212> DNA

gtgtgtatat
aggcgggegt
aggttgtggt
tgcaagataa
ccaaactcgt
gctgtagcectg
tggtgccacg

tcgaaaaata

taacgtggtg
ggaaaaaatc
gatgaagtct
caacggcaac
ggccagcaat
ggagttcatc
cggttccgeg

a

<213> Artificial Sequence

<220>

<223> Nucleotide sequence

<400> 197
atgggtagca

agtccggcag
tctccagcag
agcccagctg
tctcctgetg
agtcctgccg
ccatttgtga
atcaaaatcc
atttgggtta
ccgccagaag

aatgaaaaag

gccatcatca
caccggcacc
cccctgcacc
ctcctgctcc
ctccggcacc
caccagctcc
acaagcagtt
cgaatgcggg
ttccggaacg
Ccaaacaagt

acaattacct

tcaccatcat
ggcttcacca
ggcaagccct
agcgagccca
agcaagtcct
ggctagtcca
taactataag
ccagatgcaa
tgataccttc
gccggtgagce

gaagggcegtg

eolf-seql

gtgaagaata
ttgagcgcgt
aaaaacgacc
gacatcggct
tggtataacc
ccggtggacg

aattcgagct

ggtagcctgg

gctgcaccag
gcagctccag
gcagcgccag
gctgecgectg
gctgctccag
gacccggtga
ccagtcaagg
accaatccgg
tactatgata

accaagttgt

aagagtaccg
tggagatccc
agggcatcac
ttattggttt
gccaaattga

atggctgggg

ccgtcgacaa

ttccgcgtag
cacctagcgc
caccgtcagc
ctcctagtgc
caccgagtgc
ccccttcagc
acggtgtgga
cgttcaagat
aagaaggcga
gcacgtatct

tcgagcgcat
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cttggccacg
ggacgtcggc
gaacaagtgc
tcaccagttc
acgcagcagc
cgagcgceccg

gctttggagc

ctcttctgca
accggcagca
accagcagca
ccctgetgcec
tccggectgcet
ccctgcagca
tatcgcgtat
tcataacaag
tttaaatccg
tagcaccgat

ctacagtacc

4260

4320

4380

4440

4500

4560

4620

4641

60

120

180

240

300

360

420

480

540

600

660



gacttaggcc
accattgata
ggcagttatc
cagttcgaat
agcacccaat
gtggacacca
gcgcacgaat
gtctttaaag
gaattacgca
ttccgecttgt
agcattgtgg
ttgttgtcgg
tataaaatgc
aatcgtaaga
gtgaattaca
aatggccaaa
ttattcgaat
ggcaagtcct
aaagtcaata
aacaaaggcg
ctggacctca
agcattgaaa
cgctttccga

gcacaggaat

gcatgttgtt
ccgagttgaa
gcagcgagga
gcaagagctt
acatccgctt
acccgctgtt
tgattcatgc
tcaataccaa
ccttcggtgg
actattacaa
gcaccaccgc
aggataccag
tgaccgagat
cctatttaaa
ccatctacga
acaccgaaat
tctacaagtt
tggttccgceg
actgggacct
aggagatcac
ttcagcagta
atctcagcag
acggcaaaaa

ttgagcacgg

gacgagcatc
agtcattgac
gttaaatttg
cggccatgag
tagcccggat
aggtgcceggc
gggtcaccgc
cgcgtactac
ccacgacgcc
taaattcaag
aagcttgcag
cgggaaattc
ttacaccgag
ctttgataaa
tggtttcaat
taacaacatg
attatgcgtg
tggcagcgcc
gttcttcagc
gagcgatacg
ctatctgacg
cgacatcatc
atatgaactg

caagagccgc

eolf-seql

gttcgcggta tcccgttctg

acgaactgta
gtcatcatcg
gtcttgaatt
ttcacctttg
aaattcgcaa
ttatacggta
gaaatgagcg
aagttcatcg
gacatcgcga
tacatgaaga
agcgtcgata
gataacttcg
gcggtgttta
ttacgcaaca
aactttacga
cgcggcatca
ggegeegecsg
ccgagcgagg
aacatcgagg
ttcaattttg
ggtcagttgg
gacaagtata

attgcgctga

tcaatgttat
gtccaagcgc
tgacgcgcaa
gcttcgagga
ccgacccggc
tcgcgatcaa
gcttagaggt
acagcctgca
gcaccttaaa
acgtatttaa
agctgaaatt
tcaagttttt
aaattaatat
cgaatctggc
agttaaagaa
ttaccagcaa
cgctcaatga
ataactttac
cggcggagsga
acaatgagcc
aactgatgcc
ccatgttcca

ccaatagcgt
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gggeggceteg

ccaaccggac
agatattatt
cggttacggc
gagcttggag
agtgacgttg
tccgaatcgc
tagctttgaa
ggaaaatgag
taaagcaaag
ggaaaaatat
cgacaaattg
taaggtgtta
cgtgccgaag
ggcgaatttt
tttcacgggc
ggcaggtgcg
tctgtgtatt
caacgactta
aaatattagc
ggagaacatc
gaacattgaa
ttacttacgc

taacgaggcc

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100



ttgttaaatc
aaggcgaccg
gacgaaacca
tacatcggtc
ctgatcttta
ttgggcacct
gataacgcgc
aactggttag
ttggaaaatc
gaagaagaaa
agcattaaca
ctcatgaaca
aaagatgcgc
cgcttgaagg
tacgtcgaca
accagcatcc
agcaagatca
ttgtttaacc
agcatgtacg
attagcctga
gtgagcttaa
cgegtegtct
ttcgtgacca

attgatcaaa

cgagccgtgt
aagccgcgat
gcgaggtgag
cggcgctcaa
gcggegeggt
ttgcgttggt
tcagcaagcg
Ccaaaagtcaa
aagcggaggc
aaaacaatat
aagcgatgat
gcatgatccc
tcctcaagta
ataaagtgaa
accagcgctt
tcaacttgcg
acatcggcag
tggaaagcag
agaactttag
ataacgaata
attacggcga
ttaagtatag
tcaccaataa

aaccgatcag

ctacacgttc
gtttttgggc
cacgaccgac
tatcggcaat
tatcttatta
gagctatatc
taatgagaaa
tacgcagatc
aaccaaagcc
caacttcaat
taacatcaac
gtatggcgtc
tatttatgac
caatacgctc
actgagcacc
ctatgagagc
caaggtcaat
caagatcgag
cacgagcttc
taccattatc
gatcatttgg
ccagatgatc
tcgcttgaat

caatctcggt

eolf-seql

ttcagcagcg
tgggtcgagc
aaaattgcag
atgttataca
gaattcatcc
gcgaataaag
tgggacgagg
gatctcatcc
atcattaatt
atcgatgatt
aagttcttga
aaacgcttgg
aaccgcggca
agcacggata
tttaccgagt
aatcacctga
ttcgacccga
gttatcttga
tggattcgta
aactgcatgg
accttacagg
aacatcagcg
aatagcaaga

aatatccatg

attatgtcaa
aattggttta
atatcaccat
aggacgactt
cggagatcgc
tgctcacggt
tttataagta
gcaaaaaaat
accagtataa
tgagcagcaa
atcaatgcag
aagattttga
ccctcattgg
tcccgttcca
atatcaagaa
tcgacctcag
tcgataagaa
agaacgcgat
tcccgaagta
aaaataatag
atacccaaga
attacatcaa
tttacatcaa

ccagcaataa
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aaaagtgaac
cgattttacc
catcattccg
tgtgggcgcg
aatcccggtc
ccaaaccatc
tatcgtgacc
gaaagaagcc
ccaatatacc
actgaacgag
cgtgagctat
cgccagcectg
ccaggtggac
gctgagcaag
catcattaat
ccgctacgcc
tcagatccaa
tgtgtacaac
tttcaatagc
cggctggaag
aatcaaacag
ccgctggatc
tggtcgcttg

catcatgttt

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540



aagttagacg
gataaggaac
atcctgaagg
ttgtatgacc
ttaaagggcc
cgcggcacga
aacaacgacc
aatgcgagcc
aacctcagcc
aaaatgaatt
aataacatcg
cgcacgctcg
ctcggagatc

cacccgcagt

gttgccgcga
tcaacgaaaa
atttctgggg
Cgaacaaata
cgcgtggtag
agtttattat
gtgtgtatat
aggcgggegt
aggttgtggt
tgcaagataa
ccaaactcgt
gctgtagcectg
tggtgccacg

tcgaaaaata

tacccaccgc
ggaaattaaa
cgactacctg
tgtcgatgtg
cgtgatgacc
caagaagtat
taacgtggtg
ggaaaaaatc
gatgaagtct
caacggcaac
ggccagcaat
ggagttcatc
cggttccgeg

a

eolf-seql

tatatctgga
gacttatatg
cagtacgata
aacaatgtgg
acgaatattt
gccagceggca
gtgaagaata
ttgagcgcgt
aaaaacgacc
gacatcggct
tggtataacc
ccggtggacg

aattcgagct

tcaagtattt
acaatcagag
agccgtacta
gtattcgtgg
acttaaacag
acaaggacaa
aagagtaccg
tggagatccc
agggcatcac
ttattggttt
gccaaattga

atggctgggg

ccgtcgacaa
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taacttattt
caatagcggc
tatgttgaac
ctatatgtac
cagcttatac
tatcgtccgc
cttggccacg
ggacgtcggc
gaacaagtgc
tcaccagttc
acgcagcagc
cgagcgcccg

gctttggagc

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4341



