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2. Sequencing Tisting

CJ cheilledang Corporation

5'-inosine monophosphate using the same

<130>

<150>
<151> 20

<160> 26
<170>
<210> 1
<211> 15
<212>
<213> un
<220>

<223> gu
<400> 1
atgaccgaaa
ttgacgtttg
gacacttcgg
atggacacgg
gtcttgcacc
tctgagtccg
gttgatgacc
accttgttgg
gtttctgaca
gaagccctgg
aacaagctgg
tcctccaagg
tcttatgagce
gcacacgcgc
tccaagattg
gaggctggcg
gtggttgctg
tctgctgegg
aaggctttgg
gaggctcctg
ggttcgatgg

gaccgctact

OPA18245
10-2018-0087597

18-07-27

21

DNA

known

aB NT

atcgtgtttc
atgacgtgct
cgcagttcac
ttactgaggc
gcaacttgtc
gcatggtcac
tgtgtgcacg
gcatttgcac
tcatgaccgc
atctgctgtc
tcggtctgat
atgcttcggg
gtgcaggctt
acaataaccg
atgttgtcgg
cagacgccat
gtgttggtgc
gcgtgecttt
ctgctggcgce
gtgacatcgt
gcgctatgca

tccaggcaga

KoPatentIn 3.0

taccggtgga
gctgctacct
ccgcaatact
gcgcatggct
ctcgcaagag
cgaccctgtg
cttccgcatc
caaccgcgat
tatgccgctg
gacgaacaag
taccgttaaa
ccgcttgcta
gcttgtcgat
cgtgctggaa
cggcaacctg
caaggtgggt
accacagatt
gattgcagac
ggactcggtc
gattgtcggc
aggccgtgge
tgtgcgcagce

gatgacccaa
gccgaatcca
cgtttaggta
attgccatgg
caggcggagc
accgcgaatc
tctggtcttc
atgcgctttg
gttgtggcaa
gtagaaaagc
gactttgtta
gtagcagcag
gccggegtgg
atggtctcgce
gcaacacgct
attggtcctg
accgcgatca
ggcggcatge
atgctgggct
ggcaagcagt
ctctccggcg
gaagataagc
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ataaggttgc
atgttgttcc
ttcctttgge
cacgccaggg
aggtcgaaat
cagacatgac
ctgtggtcaa
agcgcgacta
aagaaggcgt
tacctatcgt
agaccgaaca
gtattggtac
acgttctcat
gcgtcaagaa
cggcagcaaa
gttctatctg
tggaagcagc
agtactccgg
cgatgttcgc
acaagcgcta
agaagcgttc

tggttccaga

attgcatggc
gtcggaagta
atcggctgcg
tggcattggt
cgtcaagcgc
tatccaggaa
cgaagacggc
ttcccgcaag
cagcaaggaa
tgataaaaac
gttcccgaat
cggcgaggag
tgtcgactcc
tgacttcggc
ggcgatgatt
caccacccgt
taccgtggct
tgacgttgct
aggcaccctg
ccgcggceatg
ttactccaag

aggcgtggaa

Novel inosine-5'-monophosphate dehydrogenase and method for producing

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

1020
1080
1140
1200
1260
1320



2. Sequencing Tisting

ggcaaggttc cttaccgcgg cgaaattggt cagattaccc accagattgt gggcggtttg 1380
cgcgcggcaa tgggctacac tggctccgct actattgaag agctgaagac caagcagttc 1440
gtgcgtatta ccactgctgg cttggctgag tcgcacccgc accacctgca gcaaactgta 1500
gaagctccga actaccgtta a 1521
<210> 2

<211> 506

<212> PRT

<213> Unknown

<220>

<223> guaB AA

<400> 2
Met Thr Glu Asn Arg val Ser Thr Gly Gly Asp Asp Pro Asn Lys Vval
1 5 10 15

Ala Leu His Gly Leu Thr Phe Asp Asp val Leu Leu Leu Pro Ala Glu
20 25 30

Ser Asn val val Pro Ser Glu val Asp Thr Ser Ala GIn Phe Thr Arg
35 40 45

Asn Thr Arg Leu Gly Ile Pro Leu Ala Ser Ala Ala Met Asp Thr val
50 55 60

Thr Glu Ala Arg Met Ala ITle Ala Met Ala Arg Gln Gly Gly Ile Gly
65 70 75 80

val Leu His Arg Asn Leu Ser Ser GIn Glu GIn Ala Glu GIn val Glu
85 90 95

Ile val Lys g Ser Glu Ser Gly Met val Thr Asp Pro val Thr Ala

Ar
100 105 110

Asn Pro Asp Met Thr Ile GIn Glu val Asp Asp Leu Cys Ala Arg Phe
115 120 125

Arg Ile Ser Gly Leu Pro val val Asn Glu Asp Gly Thr Leu Leu Gly
130 135 140

Ile Cys Thr Asn Arg Asp Met Arg Phe Glu Arg Asp Tyr Ser Arg Lys
145 150 155 160

val Ser Asp Ile Met Thr Ala Met Pro Leu val val Ala Lys Glu Gly
165 170 175

val Ser Lys Glu Glu Ala Leu Asp Leu Leu Ser Thr Asn Lys val Glu
180 185 190

Lys Leu Pro Ile val Asp Lys Asn Asn Lys Leu val Gly Leu Ile Thr
195 200 205

val Lys Asp Phe val Lys Thr Glu GIn Phe Pro Asn Ser Ser Lys Asp
210 215 220

Ala Ser Gly Arg Leu Leu VvVal Ala Ala Gly Ile Gly Thr Gly Glu Glu
225 230 235 240

Ser Tyr Glu Arg Ala Gly Leu Leu val Asp Ala Gly val Asp val Leu
245 250 255

ITe val Asp Ser Ala His Ala His Asn Asn Arg VvVal Leu Glu Met val
Page 2



Ser
Asn
Asp
305
val
Ala
Met
Ser
Asp
385
Gly
Ser
Lys
Ile
Gly
465

val

Gln

Arg
Leu
290
Ala
val
Thr
Gln
val
370
Ile
Ser
Tyr
Leu
Gly
450
Tyr

Arg

Gln

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

<220>
<223>

<400>
atgaccgaaa

val
275
Ala
Ile
Ala
val
TYyr
355
Met
val
Met
Ser
val
435
Gln
Thr

Ile

Thr

3

260

Lys
Thr
Lys
Gly
Ala
340
Ser
Leu
Ile
Gly
Lys
420
Pro
Ile
Gly

Thr

val
500

1521
DNA

unknown

Asn
Arg
val
val
325
Ser
Gly
Gly
val
Ala
405
Asp
Glu
Thr
Ser
Thr

485

Glu

Asp
Ser
Gly
310
Gly
Ala
Asp
Ser
Gly
390
Met

Arg

Gly

Ala
470

Ala

Ala

guaB NT(A377T)

3

ttgacgtttg

gacacttcgg

atggacacgg

gtcttgcacc

Phe
Ala
295
Ile
Ala
Ala
val
Met
375
Gly
Gln
Tyr
val
Gln
455
Thr

Gly

Pro

2. Sequencing Tisting

Gly
280
Ala
Gly
Pro
Gly
Ala
360
Phe
Lys
Gly
Phe
Glu
440
Ile
Ile

Leu

Asn

atcgtgtttc taccggtgga
atgacgtgct gctgctacct
cgcagttcac ccgcaatact
ttactgaggc gcgcatggcet

gcaacttgtc ctcgcaagag

265

Ser Lys Ile
Lys Ala Met
Pro Gly Ser

315

Gln Ile Thr
330

val Pro Leu
345

Lys Ala Leu
Ala Gly Thr
Gln Tyr Lys

395

Arg Gly Leu
410

Gln Ala Asp
425

Gly Lys val
val Gly Gly
Glu Glu Leu

475

Ala Glu Ser
490

Tyr Arg

gatgacccaa
gccgaatcca
cgtttaggta
attgccatgg
caggcggagc

Page 3

Asp
Ile
300
Ile
Ala
Ile
Ala
Leu
380
Arg
Ser
val
Pro
Leu
460

Lys

His

val
285
Glu
Cys
Ile
Ala
Ala
365
Glu
Tyr
Gly
Arg
Tyr
445
Arg

Thr

Pro

270

val
Ala
Thr
Met
Asp
350
Gly
Ala
Arg
Glu
Ser
430
Arg

Ala

Lys

ataaggttgc

atgttgttcc

ttcctttgge

cacgccaggg

aggtcgaaat

Gly
Gly
Thr
Glu
335
Gly
Ala
Pro
Gly
Lys
415
Glu
Gly
Ala

Gln

His
495

attgcatggc
gtcggaagta
atcggctgcg
tggcattggt

cgtcaagcgc

Gly
Ala
Arg
320
Gly
Asp
Gly
Met
400
Arg
Asp
Glu
Met
Phe

480

Leu

60
120
180
240
300



tctgagtccg
gttgatgacc
accttgttgg
gtttctgaca
gaagccctgg
aacaagctgg
tcctccaagg
tcttatgagce
gcacacgcgc
tccaagattg
gaggctggcg
gtggttgctg
tctgctgegg
aaggctttgg
gaggctcctg
ggttcgatgg
gaccgctact
ggcaaggttc
cgcgcggcaa
gtgcgtatta
gaagctccga
<210>
<211>
<212>
<213>
<220>
<223>
<400> 4
atgaccgaaa
ttgacgtttg
gacacttcgg
atggacacgg
gtcttgcacc
tctgagtccg
gttgatgacc

accttgttgg

gcatggtcac
tgtgtgcacg
gcatttgcac
tcatgaccgc
atctgctgtc
tcggtctgat
atgcttcggg
gtgcaggctt
acaataaccg
atgttgtcgg
cagacgccat
gtgttggtgc
gcgtgecttt
ctgctggcgce
gtgacatcgt
gcgctatgca
tccaggcaga
cttaccgcgg
tgggctacac
ccactgctgg

actaccgtta

4
1521
DNA
Unknown

atcgtgtttc
atgacgtgct
cgcagttcac
ttactgaggc
gcaacttgtc
gcatggtcac
tgtgtgcacg

gcatttgcac

2. Sequencing Tisting

cgaccctgtg
cttccgcatc
caaccgcgat
tatgccgctg
gacgaacaag
taccgttaaa
ccgcttgcta
gcttgtcgat
cgtgctggaa
cggcaacctg
caaggtgggt
accacagatt
gattgcagac
ggactcggtc
gattgtcggc
aggccgtggce
tgtgcgcagc
cgaaattggt
tggctccget
cttggctgag

a

guaB NT(T4991)

taccggtgga
gctgctacct
ccgcaatact
gcgcatggct
ctcgcaagag
cgaccctgtg
cttccgcatc

caaccgcgat

accgcgaatc
tctggtcttc
atgcgctttg
gttgtggcaa
gtagaaaagc
gactttgtta
gtagcagcag
gccggegtag
atggtctcgce
gcaacacgct
attggtcctg
accgcgatca
ggcggcatge
atgctgggct
ggcaagcagt
ctctccggcg
gaagataagc
cagattaccc
actattgaag

tcgcacccgce

gatgacccaa
gccgaatcca
cgtttaggta
attgccatgg
caggcggagce
accgcgaatc
tctggtcttc

atgcgctttg
Page 4

cagacatgac
ctgtggtcaa
agcgcgacta
aagaaggcgt
tacctatcgt
agaccgaaca
gtattggtac
acgttctcat
gcgtcaagaa
cggcagcaaa
gttctatctg
tggaagcagc
agtactccgg
cgatgttcac
acaagcgcta
agaagcgttc
tggttccaga
accagattgt
agctgaagac

accacctgca

ataaggttgc
atgttgttcc
ttcctttgge
cacgccaggg
aggtcgaaat
cagacatgac
ctgtggtcaa

agcgcgacta

tatccaggaa
cgaagacggc
ttcccgcaag
cagcaaggaa
tgataaaaac
gttcccgaat
cggcgaggag
tgtcgactcc
tgacttcggc
ggcgatgatt
caccacccgt
taccgtggct
tgacgttgct
aggcaccctg
ccgcggceatg
ttactccaag
aggcgtggaa
gggcggtttg
caagcagttc

gcaaactgta

attgcatggc
gtcggaagta
atcggctgcg
tggcattggt
cgtcaagcgce
tatccaggaa
cgaagacggc

ttcccgcaag

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1521

60
120
180
240
300
360
420
480



2. Sequencing Tisting

gtttctgaca tcatgaccgc tatgccgctg gttgtggcaa aagaaggcgt cagcaaggaa 540
gaagccctgg atctgctgtc gacgaacaag gtagaaaagc tacctatcgt tgataaaaac 600
aacaagctgg tcggtctgat taccgttaaa gactttgtta agaccgaaca gttcccgaat 660
tcctccaagg atgcttcggg ccgcttgcta gtagcagcag gtattggtac cggcgaggag 720
tcttatgagc gtgcaggctt gcttgtcgat gccggcgtgg acgttctcat tgtcgactcc 780
gcacacgcgc acaataaccg cgtgctggaa atggtctcgc gcgtcaagaa tgacttcggc 840
tccaagattg atgttgtcgg cggcaacctg gcaacacgct cggcagcaaa ggcgatgatt 900
gaggctggcg cagacgccat caaggtgggt attggtcctg gttctatctg caccacccgt 960
gtggttgctg gtgttggtgc accacagatt accgcgatca tggaagcagc taccgtggct 1020
tctgctgcgg gcgtgccttt gattgcagac ggcggcatgc agtactccgg tgacgttgct 1080
aaggctttgg ctgctggcgc ggactcggtc atgctgggct cgatgttcgc aggcaccctg 1140
gaggctcctg gtgacatcgt gattgtcggc ggcaagcagt acaagcgcta ccgcggcatg 1200
ggttcgatgg gcgctatgca aggccgtggc ctctccggcg agaagcgttc ttactccaag 1260
gaccgctact tccaggcaga tgtgcgcagc gaagataagc tggttccaga aggcgtggaa 1320
ggcaaggttc cttaccgcgg cgaaattggt cagattaccc accagattgt gggcggtttg 1380
cgcgcggcaa tgggctacac tggctccgct actattgaag agctgaagac caagcagttc 1440
gtgcgtatta ccactgctgg cttggctgag tcgcacccgc accacctgca gcaaattgta 1500
gaagctccga actaccgtta a 1521
<210> 5

<211> 1521
<212> DNA
<213> unknown

<220>
<223> guaB NT(A377T, T499I)

zigchgaag atcgtgtttc taccggtgga gatgacccaa ataaggttgc attgcatggc 60
ttgacgtttg atgacgtgct gctgctacct gccgaatcca atgttgttcc gtcggaagta 120
gacacttcgg cgcagttcac ccgcaatact cgtttaggta ttcctttggc atcggctgceg 180
atggacacgg ttactgaggc gcgcatggct attgccatgg cacgccaggg tggcattggt 240
gtcttgcacc gcaacttgtc ctcgcaagag caggcggagc aggtcgaaat cgtcaagcgc 300
tctgagtccg gcatggtcac cgaccctgtg accgcgaatc cagacatgac tatccaggaa 360
gttgatgacc tgtgtgcacg cttccgcatc tctggtcttc ctgtggtcaa cgaagacggc 420
accttgttgg gcatttgcac caaccgcgat atgcgctttg agcgcgacta ttcccgcaag 480
gtttctgaca tcatgaccgc tatgccgctg gttgtggcaa aagaaggcgt cagcaaggaa 540
gaagccctgg atctgctgtc gacgaacaag gtagaaaagc tacctatcgt tgataaaaac 600
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aacaagctgg
tcctccaagg
tcttatgagc
gcacacgcgc
tccaagattg
gaggctggcg
gtggttgctg
tctgctgcgg
aaggctttgg
gaggctcctg
ggttcgatgg
gaccgctact
ggcaaggttc
cgcgcggcaa
gtgcgtatta

gaagctccga

<210>
<211>
<212>
<213>
<220>
<223>

<400>
Met Thr
1

Ala Leu
Ser Asn
Asn Thr

50
Thr Glu

65
val Leu
ITe val

Asn Pro

Arg Ile

6
506
PRT

Unknown

tcggtctgat
atgcttcggg
gtgcaggctt
acaataaccg
atgttgtcgg
cagacgccat
gtgttggtgc
gcgtgecttt
ctgctggcgce
gtgacatcgt
gcgctatgca
tccaggcaga
cttaccgcgg
tgggctacac

ccactgctgg

actaccgtta a

GuaB(A377T)-AA

6

Glu Asn Arg val
5

His
val

35
Arg
Ala
His
Lys
Asp

115

Ser

Gly
20
val
Leu
Arg
Arg
Ar
100
Met

Gly

Leu

Pro

Gly

Met

Asn
85

g ser

Thr

Leu

Thr

Ser

Ile

Ala

70

Leu

Glu

Pro

Ser

Phe

Glu

Pro

55

Ile

Ser

Ser

Gln

val

2. Sequencing Tisting
gactttgtta agaccgaaca

taccgttaaa
ccgcttgcta
gcttgtcgat
cgtgctggaa
cggcaacctg
caaggtgggt
accacagatt
gattgcagac
ggactcggtc
gattgtcggc
aggccgtggce
tgtgcgcagce
cgaaattggt
tggctccget
cttggctgag

Thr
Asp
val

40
Leu
Ala
Ser
Gly
Glu

120

val

gtagcagcag gtattggtac

gccggcegtgg
atggtctcgce

gcaacacgct

attggtcctg

accgcgatca

ggcggcatgc
atgctgggcet

ggcaagcagt

ctctccggcg

gaagataagc

cagattaccc

actattgaag

tcgcacccgce

Gly
Asp
Asp
Ala
Met
Gln
Met
105

val

Asn

Gly

10
val
Thr
Ser
Ala
Glu

90
val

Asp

Glu

Asp

Leu

Ser

Ala

Arg

75

Gln

Thr

Asp

Asp

Page 6

acgttctcat

gcgtcaagaa

cggcagcaaa

gttctatctg

tggaagcagc

agtactccgg

cgatgttcac

acaagcgcta

agaagcgttc

tggttccaga

accagattgt

agctgaagac

accacctgca

Asp
Leu
Ala
Ala

60
Gln
Ala
Asp

Leu

Gly

Pro
Leu
Gln

45
Met
Gly
Glu
Pro
Cys

125

Thr

Asn
Pro

30
Phe
Asp
Gly
Gln
val
110

Ala

Leu

gttcccgaat
cggcgaggag
tgtcgactcc
tgacttcggc
ggcgatgatt
caccacccgt
taccgtggct
tgacgttgct
aggcaccctg
ccgcggceatg
ttactccaag
aggcgtggaa
gggcggtttg
caagcagttc

gcaaattgta

Lys
15
Ala

Thr

Thr

val
95
Thr

Arg

Leu

Phe

Gly

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1521



Ile
145
val
val
Lys
val
Ala
225
Ser
Ile
Ser
Asn
Asp
305
val
Ala
Met
Ser
Asp
385
Gly
Ser
Lys
Ile
Gly

465

val

130

Cys
Ser
Ser
Leu
Lys
210
Ser
Tyr
val
Arg
Leu
290
Ala
val
Thr
Gln
val
370
Ile
Ser
Tyr
Leu
Gly
450

Tyr

Arg

Thr
Asp
Lys
Pro
195
Asp
Gly
Glu
Asp
val
275
Ala
Ile
Ala
val
Tyr
355
Met
val
Met
Ser
val
435
Gln

Thr

Ile

Asn
Ile
Glu
180
Ile
Phe
Arg
Arg
Ser
260
Lys
Thr
Lys
Gly
Ala
340
Ser
Leu
Ile
Gly
Lys
420
Pro
Ile

Gly

Thr

Arg
Met
165
Glu
val
val
Leu
Ala
245
Ala
Asn
Arg
val
val
325
Ser
Gly
Gly
val
Ala
405
Asp
Glu
Thr

Ser

Thr
485

Asp
150
Thr
Ala
Asp
Lys
Leu
230
Gly
His
Asp
Ser
Gly
310
Gly
Ala
Asp
Ser
Gly
390
Met

Arg

Gly

Ala
470

Ala

135

Met
Ala
Leu
Lys
Thr
215
val
Leu
Ala
Phe
Ala
295
Ile
Ala
Ala
val
Met
375
Gly
Gln
Tyr
val
Gln
455

Thr

Gly

2. Sequencing Tisting
140

Arg
Met
Asp
Asnh
200
Glu
Ala
Leu
His
Gly
280
Ala
Gly
Pro
Gly
Ala
360
Phe
Lys
Gly
Phe
Glu
440
Ile

Ile

Leu

Phe Glu Arg Asp
155

Pro
Leu
185
Asnh
Gln
Ala
val
Asnh
265
Ser
Lys
Pro
Gln
val
345
Lys
Thr
Gln
Arg
Gln
425
Gly
val

Glu

Ala

Leu
170
Leu
Lys
Phe
Gly
Asp
250
Asn
Lys
Ala
Gly
Ile
330
Pro
Ala
Gly
Tyr
Gly
410
Ala
Lys
Gly

Glu

Glu
490

val
Ser
Leu
Pro
Ile
235
Ala
Arg
Ile
Met
Ser
315
Thr
Leu
Leu
Thr
Lys
395
Leu
Asp
val
Gly
Leu

475

Ser

Page 7

val
Thr
val
Asn
220
Gly
Gly
val
Asp
Ile
300
Ile
Ala
Ile
Ala
Leu
380
Arg
Ser
val
Pro
Leu
460

Lys

His

Tyr
Ala
Asn
Gly
205
Ser
Thr
val
Leu
val
285
Glu
Cys
Ile
Ala
Ala
365
Glu
Tyr
Gly
Arg
Tyr
445
Arg

Thr

Pro

Ser
Lys
Lys
190
Leu
Ser
Gly
Asp
Glu
270
val
Ala
Thr
Met
Asp
350
Gly
Ala
Arg
Glu
Ser
430
Arg

Ala

Lys

Arg
Glu
175
val
Ile
Lys
Glu
val
255
Met
Gly
Gly
Thr
Glu
335
Gly
Ala
Pro
Gly
Lys
415
Glu
Gly
Ala

Gln

His
495

Lys
160

Gly

Thr
Asp
Glu
240
Leu
val
Gly
Ala
Arg
320
Gly
Asp
Gly
Met
400
Arg
Asp
Glu
Met
Phe

480

Leu



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

<220>
<223>

<400>
Met Thr

Ala Leu

Ser Asn

Asn Thr
50

Thr Glu
65

val Leu
ITe val
Asn Pro
Arg Ile

130

Ile Cys
145

val ser
val ser
Lys Leu
val Lys

210
Ala Ser
225
Ser Tyr

Ile val

Ser Arg

7

506

500

PRT

unknown

GuaB(T4991)-AA

7
Glu

His
val

35
Arg
Ala
His
Lys
Asp
115
ser
Thr
Asp
Lys
Pro
195
Asp
Gly
Glu

Asp

val
275

Asn
Gly

20
val
Leu
Arg
Arg
Arg
100
Met
Gly
Asn
Ile
Glu
180
Ile
Phe
Arg
Arg
Ser

260

Lys

Arg
5
Leu
Pro
Gly
Met
Asnh
85
Ser
Thr
Leu
Arg
Met
165
Glu
val
val
Leu
Ala
245

Ala

Asn

val
Thr
Ser
Ile
Ala

70

Leu

Glu

Pro
Asp
150
Thr
Ala
Asp
Lys
Leu

230
Gly

Asp

Ser
Phe
Glu
Pro

55
Ile
Ser
Ser
Gln
val
135
Met
Ala
Leu
Lys
Thr
215
val
Leu

Ala

Phe

2. Sequencing Tisting
Gln GIn Thr val Glu Ala Pro Asn Tyr Arg

Thr
Asp
val

40
Leu
Ala
Ser
Gly
Glu
120
val
Arg
Met
Asp
Asn
200
Glu
Ala
Leu
His

Gly

505

Gly
Asp
Asp
Ala
Met
Gln
Met
105
val
Asn
Phe
Pro
Leu
185
Asn
Gln
Ala
val
Asn

265

Ser

Gly

10
val
Thr
Ser
Ala
Glu

90
val
Asp
Glu
Glu
Leu
170
Leu
Lys
Phe
Gly
Asp
250

Asn

Lys

Asp
Leu
Ser
Ala
Arg

75
Gln
Thr
Asp
Asp
Arg
155
val
Ser
Leu
Pro
Ile
235
Ala

Arg

Ile

Page 8

Asp
Leu
Ala
Ala

60
Gln
Ala
Asp
Leu
Gly
140
Asp
val
Thr
val
Asn
220
Gly
Gly

val

Asp

Pro
Leu
Gln

45
Met
Gly
Glu
Pro
cys
125
Thr
Tyr
Ala
Asn
Gly
205
Ser
Thr
val

Leu

val
285

Asn
Pro

30
Phe
Asp
Gly
Gln
val
110
Ala
Leu
Ser
Lys
Lys
190
Leu
Ser
Gly
Asp
Glu

270

val

Lys
15
Ala

Thr

Thr

val

95
Thr
Arg
Leu
Arg
Glu

175

val

Lys
Glu
val
255

Met

Gly

val
Glu
Arg
val
Gly

80
Glu

Phe
Gly
Lys
160
Gly
Glu
Thr
Asp
Glu
240
Leu

val

Gly



Asn Leu
290

Asp Ala
305

val val
Ala Thr
Met Gln
Ser val

370

Asp Ile
385

Gly sSer
ser Tyr
Lys Leu
Ile Gly

450

Gly Tyr
465

val Arg

Gln Gln

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

<220>
<223>

<400>
Met Thr
1

Ala Leu

Ser Asn

Asn Thr
50

Thr Glu
65

Ala

Ile

Ala

val

Tyr

355

Met

val

Met

Ser

val

435

Gln

Thr

Ile

Ile

8

506

Thr
Lys
Gly
Ala
340
Ser
Leu
Ile
Gly
Lys
420
Pro
Ile
Gly

Thr

val
500

PRT

Unknown

Arg Ser

val Gly
310

val Gly
325

Ser Ala

Gly Asp

Gly ser

val Gly
390

Ala Met
405

Asp Arg

Glu Gly

Thr His

Ser Ala
470

Thr Ala
485

Glu Ala

Ala
295
Ile
Ala
Ala
val
Met
375
Gly
Gln
Tyr
val
Gln
455
Thr

Gly

Pro

2. Sequencing Tlisting
Lys Ala Met

Ala
Gly
Pro
Gly
Ala
360
Phe
Lys
Gly
Phe
Glu
440
Ile
Ile

Leu

Asn

GuaB(A377T,T499I)-AA

8
Glu

His
val
35

Arg

Ala

Asn Arg val Ser Thr

5

Gly Leu Thr Phe Asp
20

val Pro Ser Glu val

40

Leu Gly ITe Pro Leu
55

Arg Met Ala Ile Ala

70

Pro
Gln
val
345
Lys
Ala
Gln
Arg
Gln
425
Gly
val
Glu

Ala

TYyr
505

Gly

Asp

Asp

Ala

Met

Gly
Ile
330
Pro
Ala
Gly
Tyr
Gly
410
Ala
Lys
Gly
Glu
Glu

490

Arg

Gly

10
val
Thr

Ser

Ala

Ser
315
Thr
Leu
Leu
Thr
Lys
395
Leu
Asp
val
Gly
Leu

475

Ser

Asp
Leu
Ser
Ala

Arg
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Ile
300
Ile
Ala
Ile
Ala
Leu
380
Arg
Ser
val
Pro
Leu
460

Lys

His

Asp
Leu
Ala
Ala

60
Gln

Glu
Cys
Ile
Ala
Ala
365
Glu
Tyr
Gly
Arg
Tyr
445
Arg

Thr

Pro

Pro
Leu
Gln

45

Met

Gly

Ala
Thr
Met
Asp
350
Gly
Ala
Arg
Glu
Ser
430
Arg
Ala

Lys

His

Asn
Pro

30
Phe

Asp

Gly

Gly
Thr
Glu
335
Gly
Ala
Pro
Gly
Lys
415
Glu
Gly
Ala

Gln

His
495

Lys

15
Ala
Thr

Thr

Ile

Ala
Arg
320
Gly
Asp
Gly
Met
400
Arg
Asp
Glu
Met
Phe

480

Leu

val

Glu

Arg

val

Gly



val
Ile
Asn
Arg
Ile
145
val
val
Lys
val
Ala
225
Ser
Ile
Ser
Asn
Asp
305
val
Ala
Met
Ser
Asp
385
Gly

Ser

Lys

Leu
val
Pro
Ile
130
Cys
Ser
Ser
Leu
Lys
210
Ser
Tyr
val
Arg
Leu
290
Ala
val
Thr
Gln
val
370
Ile
Ser

Tyr

Leu

Lys
Asp
115
Ser
Thr
Asp
Lys
Pro
195
Asp
Gly
Glu
Asp
val

275

Ala

Ala
val
TYyr
355
Met
val
Met

Ser

val
435

Arg
Arg
100
Met
Gly
Asn
Ile
Glu
180
Ile
Phe
Arg
Arg
Ser
260
Lys
Thr
Lys
Gly
Ala
340
Ser
Leu
Ile
Gly
Lys

420

Pro

Asn

85
Ser
Thr
Leu
Arg
Met
165
Glu
val
val
Leu
Ala
245
Ala
Asnh
Arg
val
val
325
Ser
Gly
Gly
val
Ala
405

Asp

Glu

Pro
Asp
150
Thr
Ala
Asp
Lys
Leu
230
Gly
His
Asp
Ser
Gly
310
Gly
Ala
Asp
Ser
Gly
390
Met

Arg

Gly

Ser
Ser
Gln
val
135
Met
Ala
Leu
Lys
Thr
215
val
Leu
Ala
Phe
Ala
295
Ile
Ala
Ala
val
Met
375
Gly
Gln

Tyr

val

2. Sequencing Tisting
Gln Glu Gln Ala Glu

Ser
Gly
Glu
120
val
Arg
Met
Asp
Asn
200
Glu
Ala
Leu
His
Gly
280
Ala
Gly
Pro
Gly
Ala
360
Phe
Lys
Gly

Phe

Glu
440

Met
105
val
Asnh
Phe
Pro
Leu
185
Asnh
Gln
Ala
val
Asnh
265
Ser
Lys
Pro
Gln
val
345
Lys
Thr
Gln
Arg
Gln

425
Gly

val
Asp
Glu
Glu
Leu
170
Leu
Lys
Phe
Gly
Asp
250
Asn
Lys
Ala
Gly
Ile
330
Pro
Ala
Gly
Tyr
Gly

410

Ala

Thr
Asp
Asp
Arg
155
val
Ser
Leu
Pro
Ile
235
Ala
Arg
Ile
Met
Ser
315
Thr
Leu
Leu
Thr
Lys
395

Leu

Asp

Asp
Leu
Gly
140
Asp
val
Thr
val
Asn
220
Gly
Gly
val
Asp
Ile
300
Ile
Ala
Ile
Ala
Leu
380
Arg

Ser

val

Lys val Pro
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Pro
Cys
125
Thr
Tyr
Ala
Asn
Gly
205
Ser
Thr
val
Leu
val
285
Glu
Cys
Ile
Ala
Ala
365
Glu
Tyr
Gly

Arg

Tyr
445

val
110
Ala
Leu
Ser
Lys
Lys
190
Leu
Ser
Gly
Asp
Glu
270
val
Ala
Thr
Met
Asp
350
Gly
Ala
Arg
Glu
Ser

430

Arg

val

95
Thr
Arg
Leu
Arg
Glu
175
val

Ile

Lys

val
255
Met
Gly
Gly
Thr
Glu
335
Gly
Ala
Pro
Gly
Lys

415

Gly

Phe
Gly

Lys
160
Gly

Thr
Asp
Glu
240

Leu

val

Asp
Gly
Met
400

Arg

Asp



2.

Sequencing Tlisting

Ile Gly GIn ITe Thr His GIn ITe val Gly Gly Leu Arg Ala Ala Met
460

450 455

Gly Tyr Thr Gly Ser Ala Thr ITle Glu Glu Leu Lys Thr Lys GIln Phe

465 470 475 480
val Arg Ile Thr Thr Ala Gly Leu Ala Glu Ser His Pro His His Leu
485 490 495

Gln GIn Ile val Glu Ala Pro Asn Tyr Arg

500 505
<210> 9
<211> 29
<212> DNA
<213> Artificial Sequence
<220>
<223> pDz-purF(gla)-1
<400> 9
gctctagacc actctaagac gcggccacc 29
<210> 10
<211> 37
<212> DNA
<213> Artificial Sequence
<220>
<223> pDZ-purF(gla)-2
<400> 10
aagtagtgtt caccatgacg ctgattctac taagttt 37
<210> 11
<211> 38
<212> DNA
<213> Artificial Sequence
<220>
<223> pDz-purF(gla)-3
<400> 11
agtagaatca gcgtcatggt gaacactact ttccccag 38
<210> 12
<211> 29
<212> DNA
<213> Artificial Sequence
<220>
<223> pDZ-purF(gla)-4
<400> 12
gctctagact gtgcgcccac gatatccag 29

<210> 13
<211> 29
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2. Sequencing Tisting
<212> DNA
<213> Artificial Sequence

<220>
<223> pDzZ-purA(alt)-1

<400> 13
gctctagagg ccacgatgcc cggagcatc

<210> 14

<211> 37

<212> DNA

<213> Artificial Sequence
<220>

<223> pDZ-purA(alt)-2

<400> 14
taacgatagc tgccaaggtt attcacttcc tagattt

<210> 15

<211> 37

<212> DNA

<213> Artificial Sequence
<220>

<223> pDz-purA(alt)-3

<400> 15
aggaagtgaa taaccttggc agctatcgtt atcgtcg

<210> 16

<211> 29

<212> DNA

<213> Artificial Sequence
<220>

<223> pDZ-purA(alt)-4

<400> 16
gctctagagg tcacgaatgg gtaggtgcc

<210> 17

<211> 21

<212> DNA

<213> Artificial Sequence
<220>

<223> pCR-guaB-F

<400> 17
actgcattac acggatatgt a

<210> 18

<211> 21

<212> DNA

<213> Artificial Sequence
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29

37

37

29

21



<220>
<223>

<400>

pCR-guaB-R

18

cctcgtggcg tccccacaaa ¢

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

<220>
<223>

<400>

19

21

DNA

Artificial Sequence

pTOPO-guaB-Tlibrary-F

19

attgcatggc ttgacgtttg a

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

<220>
<223>

<400>

20

21

DNA

Artificial Sequence

pTOPT-guaB-1ibrary-R

20

atcaatgtgc cactgcgtgc t

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

<220>
<223>

<400>

21
21
DNA
Artificial Sequence

guaB seq F

21

aatgaaagat gccggatcat t

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

<220>
<223>

<400>

22

21

DNA

Artificial Sequence

guaB seq R

22

acgcccgaat cacgaacctg a

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

<220>
<223>

23

75

DNA

Artificial Sequence

mage A337T

2. Sequencing Tlisting
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21

21

21

21

21



2. Sequencing Tisting

<400> 23

acaatcacga tgtcaccagg agcctccagg gtgcctgtga acatcgagcc cagcatgacc 60
gagtccgcgc cagca 75
<210> 24

<211> 75

<212> DNA

<213> Artificial Sequence

<220>

<223> mage T4991

<400> 24

tatttttaat ccttaacggt agttcggagc ttctacaatt tgctgcaggt ggtgcgggtg 60
cgactcagcc aagcc 75
<210> 25

<211> 29

<212> DNA

<213> Artificial Sequence

<220>

<223> pDZ-guaB-F

<400> 25

gctctagaga catgactatc caggaagtt 29
<210> 26

<211> 29

<212> DNA

<213> Artificial Sequence

<220>

<223> pDZ-guaB-R

<400> 26
gctctagaca gtggtgtaat ccaccacgc 29
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