Sequence. tXt
SEQUENCE LISTING

<110> Tocagen Inc,
Jolly, Douglas
Ibanez, Carilos

<120> PRODUCER CELLS FOR REPLICATION COMPETENT RETROVIRAL VECTORS
<130> 00014-008w01l

<140> Not yet known
<141> 2010-06-17

<150> us 61/218,063
<151> 2009-06-17

<160> 30
<170> PatentIn version 3.5

<210> 1

<211> 477

<212> DNA

<213> Saccharomyces cerevisiae

<220>
<221> CDS
<222> (1)..(477)

<400> 1

atg gtg aca ggg g%a atg gca agc aag tgg gat cag aag g?t atg gac 48
Met val Thr Gly Gly Met Ala Ser Lys Trp Asp Gin Lys Gly %et Asp

1 5 10 5

att gcc tat gag gag gcg gcc tta ggt tac aaa gag g%t ggt gtt cct 96
Ile Ala Tyr Glu GTu Ala Ala Leu Gly Tyr Lys Glu Gly ggy val Pro
20 25

att ggc gga tgt ctt atc aat aac aaa gac g?a agt gtt ctc gyt cgt 144
Ile Gly Gly Cys Leu Ile Asn Asn Lys Asp Gly ser val Leu Gly Arg
35 40 45

ggt cac aac atg aga ttt Caa aag gga tCC gcc aca cta cat g?t gag 192
Gly His Asn Met Arg phe GIn Lys Gly Ser Ala Tgr Leu His Gly Glu '
50 55 6

atc tcc act ttg gaa aac tgt g?g aga tta gag g%c aaa gtg tac aaa 240
Ile ser Thr Leu Glu Asn Cys Gly Arg Leu Glu G y Lys val Tyr Lys
65 70 75 80

gat acc act ttg tat acg acg ctg tct cca tgc gac atg tgt aca g%t 288
Asp Thr Thr Leu Tyr Thr Thr Leu Ser Pro Cys Asp Met Cys Thr G Y
_ 85 a0 95

gcc atc atc atg tat g%t att cca cgc tgt gtt gtc g%t gag aac gtt 336
Ala Ile Ile Mgg Tyr Gly Ile Pro Arg Cys val val Gly Glu Asn val
i 105 110

aat ttc aaa agt aag g%c gag aaa tat tta caa act aga g%t cac gag 384
Asn Phe Lyg ser Lys Gly Glu Lys Tyr Leu &In Thr Arg Gly His Glu
11 120 125

gtt gtt gtt gtt gac gat gag agg tgt aaa aag arc atg aaa caa ttt 432
val X%T val val Asp Asp Glu Arg Cys Lys Lys Ile Met Lys GIn Phe
0 135 149

atc gat gaa aga cct cag gat tgg ttt gaa gat att ggt gag tag 477
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Sequence. Xt
Ile Asp Glu Arg Pro Gin Asp Trp Phe Glu Asp Ile Gly Glu

145 150 155
<210> 2

<211> 158

<212> PRT

<213> Saccharomyces cerevisiae

<400> 2

Met val Thr Gly Gly Met Ala Ser Lys Trp Asp GIn Lys Gly Met Asp
1 5 10 15

11e Ala Tyr Glu Glu Ala Ala Leu Gly Tyr Lys Glu Gly Gly val Pro
20 25 30

Ile Gly g?y Cys Leu Ile Asn Agn Lys Asp Gly Ser Vg? Leu Gly Arg
5 4 4

Gly His Asn Met Arg Phe GIn Lys Gly Ser Ala ggr Leu His Gly Glu
50 55

Ile Ser Thr Leu Glu Asn Cys Gly Arg Leu Glu Gly Lys val Tyr Lys

65 70 75 80
Asp Thr Thr Leu Tyr Thr Thr Leu Ser Pro Cys Asp Met Cys Thr Gly
85 90 95

Ala Ile Ile Met Tyr Gly Ile Pro Arg Cys val val Gly Glu Asn val
100 105 110

Asn Phe Lys Ser Lys Gly Glu Lys Tyr Leu GIn Thr Arg Gly His Glu

115 120 125
val val val val Asp Asp Glu Arg Cys Lys Lys Ile Met Lys Gln Phe
130 135 140

Ite Asp Glu Arg Pro GIn Asp Trp Phe Glu Asp Ile Gly Glu

145 150 155

<210> 3

<211> 477

<212> DNA

<213> Artificial Seguence

<220>

<223> Enginéered cytosine deaminase

<220>

<221> (DS

<222> (1)..(477)

<400> 3

atg gtg aca g%g gga atg gca age aay tgg gat cag aag ggt atg gac 48
Met val Thr G

y Gly Met Ala Ser Lys Trp Asp GIn Lys Gly Met Asp
1 5 10 15
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att
Ile

att
Ile

&

atc
Ile
65

gat
ASp

gcc
Ala

aat
Asn

gtt
val

atc
Ile
145

gcce
Ala

cac
H1s
50

tce
ser

acc
Thr

atc
Ile

tte
Phe

gtt
val
130

gat
Asp

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

<220>
<223>

<400>

1

tat
Tyr

oy
35

aac
AsSn

act
Thr

act
Thr

atc
Ile

aaa
Lys
115

gtt
val

gaa
Glu

4
158
PRT

gag
Glu
20

tgt
Cys

atg
Met

ttg
Leu

ttg
Leu

atg
Met
100

agt
Ser

gtt
val

aga
Arg

gag
Glu

ctt
L.eu

aga
APg

gaa
Glu

tat
Tyr
83

tat
Tyr

aag
Lys

gac
Asp

cct
Pro

gcg
Ala

atc
Ile

ttt
Phe

aac
Asn
70

acg
Thr

gat
Asp

cag
Gin
150

tta
Leu

aat
AsSnh

caa
Glin
55

tgt
Cys

acg
Thr

att
Ile

gag
Glu
gag
Glu
135

gat
Asp

Artificial sequence

synthetic Construct

4

mMet val Thr Gly Gly
5

ITe Ala Tyr Giu Glu

20

ilte Gly Gly Cys Leu
35

Gly His Asn Met Arg

50

Ile Ser Thr Leu Glu

Met

Ala

Ile

Phe

Asn
70

Ala

Leu

Asn

GIn

55

Cys

tta
Leu

aac
Asn
40

aag
Lys

oty

ctg
Leu

cca
Pro

aaa
LYS
120

agg
Arg

tag
Trp

Ser
Leu
Asn
40

LYs

Gly

Sequence. txt

&%
25

aaa
Lys

gga
Gly

aga
Arg

tct
Ser

cgce
Arg
105

tat
Tyr

tgt
cys

Tttt
Phe

Lys
Gly
25

Lys

Gly

Arg

tac
Tyr

gac
Asp

tcc
ser

tta
Leu

cca
Pro
90

tgt
cys

tta
Leu

aaa
Lys

gaa
Glu

Trp

10

Tyr

ASD

ser

Leu

Page 3

aaa
Lys

3ty

gce
Ala

gag
Glu
75

tgce
Cys

gtc
val

caa
GlIn

aag
Lys

gat
Asp
155

Asp
Lys
Gly
Ala

Glu
75

gag
Glu

agt
Ser

aca
Thr
60

ety

gac
Asp

atc
Ile

act
Thr

tta
Leu
140

att
Ile

Gln
Glu
Ser
Thr

60

Gly

&y

gtt
val
45

cta
Leu

ddd
Lys

atg
Met

oty

aga
Arg
125

atg
Met

&y

Lys
Gly
val
45

Leu

Lys

oy
30

CctcC
Leu

C@"t
Hts

gt
va

tgt
Cys

gag
Glu
110

ety

aad
Lys

gag
Glu

Gly
Gly
30

Leu

His

val

gtt
val

tac
Tyr

aca
Thr
95

adcC
Asn

cac
His

caa
Gln

tag

Met

15

val

Gly

Gly

Tyr

cct
Pro

cgt
Arg

gag
Glu

add
Lys
80

S

gtt
val

gag
Glu

ttt
Phe

Asp
Pro
Arg

Glu

96

144

192

240

288

336

384

432

477



AsSp

Ala

Asn

val

Ile
145

Thr

ITe

Phe

val

130

ASp

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

<220>
<223>

<220>

<221>

<222>
<400>

atg
Met
1

arc
Ile

ate
Ile

ggc
Gly

arc
Ile
65

gac
ASp

gct
Ala

aac
Asn

gt
va

gt
va

gct
Ala

Thr

Ile

Lys

115

val

Glu

5
480
DNA

Leu

Met

100

ser

val

Arg

Tyr

85

Tyr

LYS

ASp

Pro

Thr Thr

Gly

Gly

Asp

Ile

Giu

Glu
135

GIn Asp

150

artificial sequence

Leu

Pro

120

Arg

Trp

Sequence.txt
Ser Pro Cys Asp
90

Arg

105

TYyr

Cys

Phe

cys

L.eu

Lys

Glu

val

Ile

Gin Thr

Lys

Asp
155

Leu
140

Ile

Human codon optimized cytosine deaminase

- CDS

(L..

5
ace
Thr

tac
Tyr

Sy aly
35

cac
His
50

tece
Ser

acc
Thr

atc
Ile

tte
Phe

Val

adc
Asn

acc
Thy

acc
Thr

atc
Ile

aag
Lys
115

gtt
val

(480)

ggc

gag
Glu
20

gt
Cys

atg
Met

ctg
Leu

cty
Leu

atg
Met
100

tcc
ser

gtt
val

ety
5

gag
Glu

ctg
Leu

agg
Arg

gag
Glu

tac
Tyr
85

tac
Tyr

aag
Lys

gac
Asp

atg
Met

gcc
Ala

ate
Ile

ttc
Phe

aac
Asn
70

ace
Thr

ggc
Gly

ety

gat
ASp

gce
Ala

gca
Ala

daac
Asn

cag
Gin
55

tgt
Cys

acc
Thr

atce
Ile

gag
Glu

gag
Glu

tcc
ser

cty
Leu

aac
Asn
40

aag
LYS

ggc

ctg
Leu

cct
Pro

aag
Lys
120

agd
Arg

aag
LyS

&ty
25

aag
Lys

ety

244949
Arg

tccC
Ser

agg
Arg
105

tac
Tyr

tgt
Cys

tgg
Trp
10

tac
Tyr

gac
Asp

tcc
Ser

ctg
Leu

cct
Pro
90

tgt
Cys

ctg
L.eu

aag
Lys

Page 4

gat
Asp

aag
Lys

ggc
Gly

gce
Ala

gag
Glu
75

tgt
Cys

gt
vVa

caa
Gln

aag
Lys

caa
GIn

gag
Glu

agt
ser

acc
Thr
60

ggc
Gly

gac
Asp

gtc
va'l

acc
Thr

atc
Ile

MetL

Gly

Arg
125

Met

Gly

aag
Lys

ggc

at
Va
45

ctg
Leu

aag
Lys

atg
Met

Gly

agg
Arg
125

atg
Met

Cys

Glu
110

Gly
Lys

Glu

ety

ggc
Gly
30

cty
Leu

cac
His

tgt
Cys

gag
Glu
110

ggc
Gly

aag
Lys

Thr
95

Asn

His

Gln

atg
Met
15

gt
va

tac
Tyr

acc
Thr
a5

aac
Asn

cac
His

cag
GIn

Gly

val

Phe

gat
Asp

cCt
Pro

agg
Arg

gag
Glu

aag
Lys
80

&ty
gtg

gag
Glu

ttc
Phe

48

96

144

192

240

288

336

384

432



Sequence.txt

130 135 1490
atc gac gag agg cct cag gac tgg ttc gag gat atc ggc gag tga taa 480
ile Asp Glu Arg Pro Gln Asp Trp Phe Glu Asp Ile Gly Glu
145 150 . 155
<210> 6
<211> 158
<212> PRT
<213> Artificial sequence
<220>
<223> Synthetic Construct
<400> 6

Met val Thr Gly Gly Met Ala Ser Lys ;Sp Asp GIn Lys Gly Mgt ASp
1 5 1

Ile Ala Tyr Glu Glu Ala Ala teu Gly Tyr Lys Glu Gly Gly val Pro
20 25 30

Ile Gly Gly Cys Leu ITe Ash Asn Lys Asp Gly Ser val Leu Gly Arg
35 40 45

Gly His Asn Met Arg Phe GlIn Lys Gly Ser Ala Tgr Leu His Gly Glu
50 55 6

Ile ser Thr reu Glu Asn Cys Gly Arg Leu Glu Gly Lys val TYr Lys
65 70 75 80

Asp Thr Thr Leu Tyr Thr Thr Leu Ser Pro Cys Asp Met Cys Thr Gly
85 90 95

Ala Ile Ile Met Tyr Gly Ile Pro Arg Cys val val Gly Glu Asn val
100 105 110

Asn Phe Lys Ser Lys Gly Glu Lys Tyr Leu Gln Thr Arg Gly His Glu

val val val val Asp Asp GIu Arg Cys Lys Lys Ile Met Lys Gln Phe
130 135 140

Ile Asp Glu Arg Pro GIn Asp Trp pPhe Glu Asp I'le Gly Glu
145 150 155

<210> 7
<211> 756
<212> DNA

<213> Saccharomyces cerevisiae

<220>

<221> (CDbs

<222> (1)..(756)
<400> 7
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atg
Met

ctt
Leu

ctg
Leu

caa
GIn

aca
Thr
65

ttg
l.eu

gaa
Glu

atce
Ile

tta
Leu

agyg
Arg

145

gag
Glu

acce
Thr

gtt
val

ay

oty
225

ttg
Leuy

dadac
Asn

ata
Ile

caa
GIn

aca
Thr
50

act
Thr

gtt
val

act
Thr

tgt
Cys
aga
Arg
130
gac

Asp

gat
Asp

&y

aag
Lys

att
ITe
210

gcc
Ala

ggt
Gly

<210>
<211>
<212>

ccg
Pro

tat
Tyr

aaa
Lys
35

aac
Asn

aga
Arg

gaa
Glu

gac
Asp

ggt
115

gac
Asp

Glu

ata
Tle

cca
Pro
195

gaa
Giu

ctc
Leu

gac
ASp

251
PRT

tta
l.eu

tat
Tyr
20

atg
Met

caa
Gln

cct
Pro

gaa
Glu

acc
Thr
100

gtt
val

tgt
Cys

gag
Glu

tct
Ser

agt
ser
180

gag
Glu

aaa
Lys

gac
Asp

ttt
Phe

tte
Phe

cca
Pro

tct
Ser

ttg
L.eu

gat
Asp

ggt
85

adc
Asn

tec
Ser

tgt
Cys

act
Thr

gaa
Glu
165

gct
Ala

aga
Arg

tac
Tyr

aga
APrg

&y
245

ttt
Phe

aac
Asn

tcg
Ser

ctg
Leu

t1icC
phe
70

tty
Leu

gaa
Glu

att
Ile

agg
Arg

gct
Ala
150

adg
Arg

atc
Ile

att
Ile

cqt
Hi1s

&
230

gac
Asp

ttg
Leu

ada
LYS

gaa
Glu

oy
55

art
Ile

aac
Asn

dac
Asn

gtc
val

£t
ser
135

tta
Leu

tat
Tyr

atg
Met

tac
Tyr

gcc
Ala
215

cta
Leu

aga
Arg

gct
Ala

&

cca
Pro
40

ttg
Leu

tte
Phe

cat
His

tic
Phe

aga
Arg
120

gtg
val

cCa
Pro

gtc
val

gct
Ala

ttc
Phe
200

gcce
Ala

gat
Asp

tac
Tyr

Sequence, Xt

tct
Ser

tct
Ser
25

Tttt
phe

tac
Tyr

tac
Tyr

cta
Leu

gaa
Glu
105

gct
Ala

cgt
Arg

aag
LysS

ttc
Phe

aca
Thr
185

tta
Leu

ttc
Phe

gaa
Glu

tac
Tyr

cca
Pro
10

ttc
Phe

aag
Lys

ace
Thr

tcc
Ser

cct
Pro
90

&y
&ty

atc
Ile

tta
l.eu

Cta
Leu
170

gaa
Glu

adac
Asn

cca
Pro

adac
Asn

tgt
Cys
250

Page 6

TicC
Phe

gtt
val

aac
ASh

atc
Ile

gat
Asp
75

gtg
val

gtc
val

gaa
Glu

&y

ttc
Phe
155

tta
Leu

gtc
val

cta
Leu

gag
Glu

aag
LYS
235

gtt
val

tty
Leu

age
ser

gtc
val

atc
Ile
60

aga
Arg

caa
Glin

tca
Ser

g ols)
Ser

aaa
Lys
140

tac
Tyr

gac
Asp

ttg
Leu

atc
Ile

gtc
val
220

tat
Tyr

taa

tac
TYr

daa
Lys

tac
Tyr
45

aga
Arg

atc
Ile

aag
Lys

tTtc
Phe

atg
Met
125

att
Ile

gaa
Glu

cca
Pro

att
Ile

tgt
Cys
205

aga
Arg

cta
Leu

ctt
Leu

cct
Pro
30

Tty
Leu

aat
Asn

atc
Ile

caa
Glin

atg
Met
110

gag
Glu

tra
Leu

aaa
Lys

atg
Met
aag
LyS
190
agt

Ser

att
Ile

gtt
val

aca
Thr
15

aga
Arg

cta
Leu

aag
Lys

aga
Arg

att
Ile
95

ggt
Gly

caa
Gln

att
Ile

tta
Leu

ctg
Leu
175

aga
Arg

aag
Lys

gtt
val

‘cCa

Pro

tat
Tyr

aat
AsSn

cct
Pro

aat
Asn

ttg
L.eu
80

gtg
val

adad
Lys

&y

caa
GIn

cca
Pro
160

gcc
Ala

&ty

gaa
Glu

act
Thr

3i
240

48

26

144

192

240

288

336

384

432

480

528

576

624

672

720

756



<213>
<400>

Met Asn Pro
1

Leu

Leu

GlIn

Thr

65

Leu

Glu

Ile

Leu

Thr

val

Gly

Gly

Leu

Ile

GIn

Thr

50

Thr

val

Thr

Cys

Arg

ASD

Asp

Gly

Lys

Ile

210

Ala

Gly

Tyr

Arg

Glu

Asp

Asp

Glu

Iie

Gly

Pro

195

GTu

Leu

Asp

Leu

TYF

20

Met

GIn

Pro

Glu

Thr

100

val

Cys

Glu

Ser

Ser

180

Glu

Lys

Asp

Phe

Phe

5

Pro

Ser

Leu

ASp

Gly

85

Asn

Ser

Cys

Thr

Glu

165

Ala

Arg

TYr

Arg

Gly

Phe

Asn

Ser

lLeu

Phe

70

Leu

Glu

Ile

Arg

Ala

150

Arg

Ile

Ile

His

Leu

Lys

Glu

Gly

55

Ile

Asn

Ash

val

Ser

135

L.eu

Tyr

Met

Tyr

Ala

215

Leu

Arg

Saccharomyces cerevisiae

ala

Gly

Pro

40

Leu

Phe

Phe

Pro

val

Ala

Phe

200

Ala

ASD

Tyr

Sequence. txt

Ser

Ser

25

Phe

Tyr

Tyr

L.eu

Glu

105

Ala

Arg

Lys

Phe

Thr

185

Leu

Phe

Glu

Tyr

Pro

10

Phe

Lys

Thr

Ser

Pro

20

Gly

Gly

Ile

Leu

Leu

170

Glu

Asn

Pro

Asn

Cys
250

Page 7

phe

val

ASn

Ile

ASp

75

val

val

Glu

Gly

phe

155

Leu

val

Leu

Glu

LYys

val

Leu

Ser

va'l

Ile

60

Arg

Gln

Ser

Ser

Lys

140

Tyr

ASp

Leu

Ile

val

220

Tyr

Tyr
LysS
Tyr
45

Arg
Ile
Lys
Phe
Met
125
Ile
Glu
Pro
Ile
Cys
205

Arg

Leu

Leu

Pro

30

Leu

Asn

Ile

Gln

Met

110

Glu

Leu

Lys

Met

Lys

ser

Ile

val

Thr

15

Arg

Leu

Lys

Arg

Ile

95

Gly

Gln

Ile

Leu

Leu

175

Arg

LYsS

val

Pro

Tyr

Asn

Pro

Asn

Ley

80

val

Lys

Gly

Gin

Pro

160

Ala

Gly

Glu

Thr

Gly



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

<220>
<221>
<222>

<400>

atg
Met

gat
Asp

tct
Sar

ctrt
L.eu

ggt
Gly
65

ctt
Leu

cgt
Arg

att
Ile

Gly

aaa
LYS
145

gat
ASp

tct
Ser

act
Thr

gct
Ala

ctt

gct
Ala

gtt
val

tct
Ser

ctt
Leu
50

att
Ile

gctr
Ala

aaa
Lys

aat
Asn

tct
Ser
130

gtt
val

ddd
Lys

aad
Lys

gtt
val

aat
Asn
210

ct

1443
DNA
homo

CbSs
().

gtt
val

caa
Gin

cct
Pro
35

tct
Ser

TCct
Ser

act
Thr

gaa
Glu

cct
Pro
115

tct
Ser

act
Thr

ctt
Leu

atg
Met

ggt
Sty
195
cat
His

£ttt

sapiens

gct
Ala

gct
Ala
20

att
Ile

Cda
Gin

Tttt
Phe

gtt
val

act
Thr
100

ggt
Gly

grt
val

gat
ASp

caa
Glin

ctt
Leu
180

cgt
Arg

aat
Asn

ggt

. (1443)

cgt
Arg
5

Tttt
Phe

tat
Tyr

gtt
val

gat-

Asp

att
Ite
85

aaa
Lys

gaa
Glu

ctt
Leu

gct
Ala

gcr
Ala
165

gaa
Glu

grt
val

oty

gct

gct
Ala

aaa
Lys

att
Ile

gct
Ala

act
Thr
70

tgt
Cys

gat
Asp

act
Thr

gaa
Glu

att
Ile
150

C@t
H1s

att
Ile

aaa
Lys

tct
ser

cgt

gct
Ala

ttt
Phe

gat
Asp

gat
Asp
55

gtt
val

tct
Ser

tat
Tyr

tgt
Cys

act
Thr
135

gtt
val

ggt
Gly

ctt
Leu

cgt
Arg

cct
Pro
215

gct

ctt
Leu

ety

ctt
Leu
40

att
Ile

tgt
Cys

act
Thr

Gly

ctt
Leu
120

gtt
val

ctt
Leu

att
Ile

gaa
Glu

Tttt
Phe
200

ctt
Leu

gaa

Seqguence,txt

&y

gat
ASpP
25

cgt
Arg

ctt
Leu

oty

aat
Ash

act
Thr
105

att
Ile

gaa
Glu

ctt
Leu

cgt
Arg

caa
Gln
185

att
Ile

tct
Ser

ctt

cct ctt
Pro Leu
10

Tttt gtt
Phe val

g%t att
Gly Ile

ttt caa
Phe G1n

gtt cct
val Pro
75

caa att
Gin Ile
90

aaa cgt
Lys Arg

att gaa
ITe Glu

gtt ctt
val Leu

gat cgt
AsSp Arg
155

ctt cat
Leu Hi1s
170

caa aaa
Gin Lys

caa gaa
Gin Glu

att aaa
ITe Lys

cct cgt
Page 8

grt
val

cit
Leu

gtt
val

act
Thr
60

tat
Tyr

cct
Pro

ctt
Leu

gat
Asp

caa
Gln
140

gaa
Glu

Tct
Ser

aaa
Lys

dat
Asn

gaa
Glu
220

att

act
Thr

aaa
Lys

tct
ser
45

gct
Ala

act
Thr

atg
Met

gtt
val

gtt
val
125

ddd
Lys

caa
Gin

gt
val

gtt
val

gtt
val
205

gct
Ala

cat

&y

Tct
Ser
30

cgt
Arg

caa
Gin

gct
Ala

ctt
Leu

gaa
Glu
110

gty
val

gaa
Glu

&

tgt
Cys

gat
ASp
190

ttt
Phe

cct
Pro

cct

ctt
Leu
15

&y

cct
Pro

aat
Asn

ctt
L.eu

att
Ile
95

&ty

act
Thr

&y
&ty

act
Thr
175

gct
Ala

gtt
val

aaa
LYS

gtt

tat
TYr

ctt
Leu

cgt
Arg

gct
Ala

cct
Pro
80

cgt
Arg

act
Thr

tct
ser

ctt
Leu

dda
Lys
160

ctt
Leu

gaa
Glu

gct
Ala

gaa
Glu

gct

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720



Leu
225

tct
Ser

tct
ser

ctt
Leu

gat
Asp

cat
His
305
act
Thr

gct
Ala

&y

gct
Ala

gct
Ala
385

att
Ile

cct
Pro

aat
Asn

gtt
val

atg
Met
465

taa

Ser

dda
Lys

gct
Ala

ggt

ttt
Phe
290

gaa
Glu

gtt
val

gat
Asp

ctt
Leu

gaa
Glu
370

gct
Ala

tct
Ser

&y

tct
ser

ggt
Gly
450

tat
Tyr

<210>
<211>

phe Gly Ala Arg

ctt
Leu

gat
ASp

cct
Pro
275

act
Thr

Tttt
Phe

dada
Lys

ctt
Leu

caa
Gln
355

atg
Met

gtt
val

&y

gtt
val

cct
Pro

435

cgt
Arg

cgt
Arg

10
480

ctt
Leu

gtt
val
260

tct
Ser

ctt
Leu

ctt
Leu

adad
Lys

gtt
val
340

gaa
Glu

tct
Ser

cgt
Arg

tct
ser

caa
Gln
420

caa
GIn

ggt
Gly

aad
Lys

cgt
Arg
245

Tct
Ser

att
Ite

gat
ASp

att
Ile

caa
Gin
325

aat
Asn

gtt
val

tce
Ser

atg
Met

cgt
Arg
405

ctt
Leu

gaa
Glu

att
Ile

gct
Ala

230

ctt
teu

ctt
tLeu

tgt
Cys

gtt
val

Tttt
Phe
310

tat
Tyr

gct
Ala

ggt
Gly

act
Thr

gct
Ala
390

gtt
val

gaa
Glu

gtt
val

att
ITe

gct
Ala
470

Ala

atg
Met

gct
Ala

atg
Met

atg
Met
295

gaa
Glu

gaa
Glu

cat
H1s

ctt
L.eu

ggt
Gly
375

gaa
Glu

tct
Ser

gct
Ala

att
Ile

TCE

ser
455

tgg
Trp

Glu

caa
GIn

cgt
Arg

ctt
Ley
280

dda
Lys

gat
Asp

&

gtt
val

cct
Pro
360

Tt
Ser

gaa
Glu

atg
Met

&

ggt
Gly
440

gct
Ata

gaa
Glu

Sequence.txt

Leu

aaa
Lys

gaa
Glu
265

daza
Lys

gaa
Glu

cgt
Arg

&y

gtt
val
345

ctt
Leu

ctt
Leu

cat
H1$

aaa
Lys
ggt
425
aaa

Lys

gct
Ala

gct
Ala

Pro

dda
Lys
250

ctt
Leu

act
Thr

ctt
Leu

aaa
Lys

att
Ile
330

cct
Pro

cat
H1s

gct
Ala

tct
Ser

cct
Pro
410

gat
Asp

cgt
Arg

gat
Asp

tat
Tyr

Page 9

Arg
235

gaa
Glu

ctt
iLeu

cat
His

att
Ile

Tttt
Phe
315

ttt
Phe

&ty

cgt
Arg

act
Thr

gaa
Glu
305

gaa
Glu

aat
Asn

ggt
Gly

cgt
Arg

ctt
Leu
475

Ite

act
Thr

caa
Gin

gtt
val

act
Thr
300

gct
Ala

aaa
LYsS

tct
ser

&y

&y
380

Tttt
Phe

Tt
Phe

ctt
Leu

tct
Ser

ctt
Leu
460

Tt
Ser

His

aat
Asn

ctt
Ley

gat
Asp
285

ctt
Leu

gat
Asp

att
Ile

¥

tgt
Cys
365

gat
ASp

gtt
va't

Cctt
Leu

gat
Asp
445

gaa
Glu

cgt
Arg

Pro

ctt
Leu

gct
Ala
270

att
Ile

gct
Ala

att
Ile

gct
Ala

gtt
val
350

ctt
Lay

tat
Tyr

gtt
val

cat
His

caa
Gin
430

att
Ile

gct
Ala

ctt
Leu

val

tgt
Cys
255

gat
Asp

ctt
Leu

aaa
LYS

tct
Ser
335

gtt
val

ctt
Leu

act
Thr

ctt
Leu
415

caa
Gln

att
ITe

gct
Ala

Ala
240

ctt
Leu

get
Ala

aat
Asn

tgt
Cys

aat
Asn
320

tag
Trp

aaad
Lys

att
Ile

cgt
Arg

Tttt
Phe
400

act
Thr

tat
Tyr

att
Ile

gaa
Glu

gtt
val
480

768
816

864

912

960
1008
1056
1104
1152
1200
1248
1296
1344
1392
1440

1443



<212>
<213>

<400>

PRT
homo

10

Met Ala val
1

Asp

ser

Leu

Gly

65

Leu

Arg

Iie

Gly

Lys

145

ASp

Ser

Thr

Ala

Leu

225

sSer

val

ser

Leu

50

Ile

Ala

Lys

Asn

Ser

130

val

Lys

Lys

val

Asn

210

Ser

Lys

Glin

Pro

35

Ser

Ser

Thr

Glu

Pro

115

Ser

Thr

Leu

Met

Gly

His

Phe

Leu

sapiens

Ala

Ala

20

Ile

Gln

Phe

val

Thr

100

Gly

val

Asp

GIn

Leu

180

Arg

Asn

Gly

l.eu

Arg
5
Phe
Tyr
val
ASp
Ile
RS
Lys
Glu
teu
Ada
Ala
165
Glu
val
Gly

Ala

Arg
245

Ala

Lys

Ile

Ala

Thr

70

Cys

Asp

Thr

Glu

Ite

150

His

Ile

Lys

Ser

Arg

Leu

Ala

Phe

Asp

Asp

55

va'l

Ser

Tyr

Cys

Thr

135

val

Gly

Leu

Arg

Pro

215

Ala

MeT

Leu

Gly

Leu

40

Ile

Cys

Thr

Gly

Leu

120

val

Leu

Ile

Glu

Phe

200

Leu

Glu

Gin

sequence. txt

Gly
Asp
25

Arg
Leu
Gly
Asn
Thr
105
Ile
Glu
l.eu
Arg
Gin
185
Ile
ser

Leu

LYs

Pro
10

Phe
Gly
Phe
val
Gln
90

Lys
Ile
val
Asp
Leu
170
Glin
Glin
Ite

Pro

LyS
250

Leu val

val Leu

ITe val

Gln Thr

60

Pro Tyr
75

Ile Pro

Arg Leu

Giu Asp

Leu Gln

140

Arg Glu

His ser

Lys Lys

Glu Asn

Lys Glu

220

Arg Ile
235

Glu Thr

Page 10

Thr

Lys

Ser

45

Ala

Thr

Met

val

vai

125

Lys

Gln

val

val

val

205

Ala

His

Asn

Gly

Ser

30

Arg

Gln

Ala

Leu

Glu

110

val

Glu

Gly

Cys

Asp

Phe

Pro

Pro

Leu

Leu

15

Gly

Pro

ASn

l.eu

Ile

95

Gly

Thr

Gly

Gly

Thr

175

Ala

val

Lys

val

Cys
255

TYr

Leu

Arg

Ala

Pro

80

Arg

Thr

Ser

Leu

Lys

160

Leu

Ala

Glu

Ala

240

Leu



Ser Ala Asp

Leu Gly Pro

Asp

His

305

Thr

Ala

Gly

Ala

Ala

385

Ile

Pro

Asn

val

Met
465

Phe

290

Glu

val

Asp

L.eu

Glu

370

Ala

Ser

Gly

Ser

Gly

450

Tyr

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

<220>
<223>

<220>
<221>

275

Thr

Phe

Lys

L.eu

Gn

355

Met

val

Gly

va'l

Pro

435

Arg

Arg

11
1227
DNA

val

260

Ser

Leu

Leu

LYS

val

340

Glu

ser

Arg

Ser

Gin

420

GIn

Gly

Lys

Ser

Ile

Asp

Ije

Gln

325

Asn

val

Ser

Met

Glu

Ile

Ala

Leu

Cys

val

Phe

310

Tyr

Ala

Gly

Thr

Ala

390

val

Glu

val

Ile

Ala
470

Ala

Met

Met

295

Glu

Glu

His

Leu

Gly

Glu

Ser

Ala

Ile

ser

455

Trp

Artificial sequence

Arg

Leu

280

Lys

Asp

Gly

val

Pro

360

Ser

Glu

Met

Gly

Gly

440

Ala

Glu

Sequence. txt

Glu Leu Leu GIn

265

Lys

Glu

Arg

Gly

val

345

Leu

Leu

His

Lys

Lys

Ala

Ala

Fusion construct CDopt-UPRT

Ccps

Thr

Leu

1.y¥s5

Ile

330

Pro

His

Ala

Ser

Pro

410

ASp

Arg

Asp

TYP

His

Ile

Phe

315

Phe

Gly

Arg

Thr

Glu

395

Glu

AsSn

Gly

Arg

Leu
475

val

Thr

300

Ala

Lys

Ser

Gly

Phe

Leu

ser

Leu

460

Ser

Page 11

Leu

Asp

285

Leu

Asp

Iie

Gly

Cys

365

ASp

val

Leu

Gly

Arg

Ala

270

Ile

Ala

Ile

Ala

val

350

L.eu

Tyr

val

His

GlIn

430

Ile

Ala

Leu

ASp

Leu

LYS

Gly

Ser

335

val

Leu

Thr

Gly

Leu

415

Glin

Ile

Ala

Gly

Ala

Asn

Cys

Asn

320

Trp

Lys

Ile

Arg

Phe

400

Thr

Tyr

Glu

val
480



<222>
<400>

atg
Met
1

atc
Ile

atc
Ile

ety

atc
Ile
65

gac
Asp

gct
Ala

aac
AsSnh

gt
va

atc
Ile
145

tta
Leu

tat
Tyr

atg
Met

caa
GIn

cct
Pro
225

gaa
Glu

aCcC

gt
Va

gct
Ala

ety

cac
His
50

tcc
Ser

acc
Thr

atc
Ile

ticC
Phe

gt
va
130

gac
Asp

ttc
Phe

cCa
Pro

tct
Ser

ttg
Leu
210

gat
ASp

&ty

aac

.
11

acc
Thr

tac
Tyr

gac
Gly
35

aac
Asn

acc
Thr

ace
Thr

atc
Ile

aag
LyS
115

gtt
val

gag
Glu

Tttt
Phe

aac
Asn

tcg
Ser
195

cty
Leuy

tte
Phe

ttg
Leu

gaa

3ty

gag
Glu
20

tgt
cys

atg
Met

ctg
Leu

ctg
ieu

atgy
met
100

tce
Ser

gtt
va'l

agg
Arg

ttg
et

aaa
Lys
180

gaa
Glu

&y

att
Ile

aac
Asn

aac

L(1227)

ety
5

gag
Glu

ctg
Leu

agg
Arg

gag
Glu

tac
Tyr
85

tac
Tyt

aag
Lys

gac
Asp

cct
Pro

gct
Ala
165

oty

cca
Pro

ttg
Let

ttc
Phe

cat
His
245

ttc

atg
Met

gce
Ala

atc
ITe

ttC
Phe

aac
Asn
70

ace
Thr

gat
Asp

cag
Gin
150

tct
Ser

tct
ser

ttt
Phe

tac
Tyr

tac
Tyr
230

cta
Leu

gaa

gce
Ala

ctg
Leu

adc
Asn

cag
GlIn
55

tgt
Cys

acc
Thr

atc
Ile

gag
Glu

gag
Glu
135

gac
Asp

cCa
Pro

tte
Phe

aag
Lys

acc
Thr
215

tcc
Ser

cct
Pro

ggt

tcc
sSer

ctg
Leu

aac
Asn
40

aag
Lys

ctg
Leu

CCt
Pro

aag
Lys
120

agg
Arg

Ltgg
Trp

TttC
Phe

gtt
val

aac
Asn
200

atc
Ile

gat
Asp

Sequence.txt

aag
Lys

ggc
25
aag

LYS

ggc

agg
Arg

tcc
Ser

agg
Arg
105

tac
Tyr

tgt
cys

e
Phe

ttg
Leu

agc
Ser
185

gtc
val

ate
Ile

aga
Arg

caa
Gln

tca

tgg
Trp
10

tac
Tyr

gac
ASp

tcc
Ser

ctg
Leu

cct
Pro
90

tgt
Cys

ctg
Leu

aag
Lys

gag
Glu
tac
Tyr
170
aaa

Lys

tac
Tyr

aga
ATg

atc
Ile

aag
Lys
250

ttc

gat
Asp

aag
Lys

STy

gcce
Ala

gag
Glu
75

tgt
Cys

gtg
val

caa
Gin

aag
Lys

gat
Asp
155

ctt
Ley

cct
Pro

ttg
Leu

aat
Ash

atce
Ile
235

caa
Gln

atg

caa
Gin

gag
Glu

agt
Ser

ace
Thr
60

ggc
Gly

gac
Asp

ate
Ile

acc
Thr

ctg
Leu
140

atc
Iie

aca
Thr

aga
Arg

cta
Leyu

aag
LYS
220

aga
Arg

att
Ile

g9t

Page 12

aag
Lys

ggc

gtg
val
45

cty
l.eu

aag
LyS

atg
Met

ggc
Gly

agg
Arg
125

atg
Met

tat
Tyr

aat
Asn

cct
Pro
205

aat
Asn

ttg
Leu

daa

cac
H1s

gt
va

tgt
Cys

gag
Glu
110

ggc
Gly

aag
Lys

aag
Glu

ctt
Leu

cty
Leu
190

caa
Gln

aca
Thr

ttg
Leu

gaa
Glu

atc

atg
Met
15

gtg
val

ety

Sty

tac
Tyr

acc
Thr
95

dac
Asn

cac
HisS

cag
G1n

aac
Asn

ata
Ile
175

caa
Gln

aca
Thr

act
Thr

gtt
val

act
Thr
255

tgt

gat
Asp

cct
Pro

agg
Arg

aag
Lys
80

ggc
Gly

gag
Glu

ttc
Phe

ccyg
Pro
160

tat
Tyr

ada
Lys

dac
Asn

aga
Arg

gaa
Glu
240

gac
Asp

ggt

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816



Thr Asn

val ser:-17e

Glu

275"

tgt tgt agg

Cys Cys
290

gag act

Arg

gct

Glu Thr Ala

305

tct gaa agg

Ser Glu

agt gct

Arg

atc

Ser Ala Ile

gag aga att

Glu Arg

aaa tac
Lys Tyr
370

gac aga ggt

Asp Arg
385

ttt ggt
Phe G?

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

<220>
<223>

<400

Ile
355

cat
Hts

Gly

gac

y Asp

12
408
PRT

Asn

gte
val

Tct
Ser

tta
Leu

tat
Tyr

atg
Met
340

tac
Tyr

gce
Ala

cta
Leu

aga
Arg

Phe
260
gtt tec art féga\
Arg

gt

va

cca
Pro

gte
val
325

gct
Ala

ttc
Phe

gee
Ala

gat
Asp

tac
Tyr
405

-Glu Gly

gct gyt

Ala Gly

cgt atc
Arg Ile
295

aag tta
Lys Leu
310

ttc cta
Phe Leu

aca gaa
Thr Glu

tta aac
Leu Asn

ttC cca
Phe Pro
375

gaa aac
Glu Asn
390

tac tgt
Tyr Cys

Artificial Sequence

Synthetic Construct

12

Met val Thr Gly Gly
1 5

IlTe Ala

Iie Gly

Tyr

Gly
35

Giu
20

Cys

Glu

Leu

Gly His Asn Met Arg
50

Ile Ser Thr Leu Glu

Met Ala

Ala Leu

IlTe Asn

phe GIn

55

Asn Cys
70

val

gaa
Glu

280

ggt
Gly

ttcC
Phe

tta
Leu

gtc
val

Ccta
Leu
360

gadg
Glu

aag
Lys

gtt
val

Ser

Lau

Asn

40

Lys

Gly

Sequence. txt

ser
265

tcg

ser

aaa
Lys

tac
Tyr

gac
Asp

Tty
Leu
345

atc
Ile

gtc
val

tat
Tyr

taa

Lys
Gly
25

Lys

Gly

Arg

Phe

atg
Met

atr
Ile

gaa
Glu

cca
Pro
330

att
Ile

tgt
cys

aga
Arg

cta
Leu

Trp
10
TYF

ASp

Ser

Met

gag
Glu

tia
lLeu

aaa
Lys
315

atg
Met

aag
LYS

agt
Ser

att
Ile

grt
val
395

Asp

Lys

Gly

Ala

Gly

caa

Gln

att

Ile
300

tta
Leu

ctg
Leu

aga
Arg

aag
Lys

gtt
val
380

cCa
Pro

Gin

Glu

Ser

Thr
60

Leu Glu Gly

75

Page 13

Lys

gga
&y
285
caa
Gin

CcCa
Pro

gce
Ala

&ty

gaa
Glu
365

act
Thr

oty

LysS
Gly
val
45

Leu

Lys

Ile
270

tta
Leu

agg
Arg

gag
Glu

dCC
Thr

gtt
val
350

Sty

ggt
Gly

ttg
Leu

Gly
Gly
30

Leu

His

val

Cys

aga

Arg

gac
Asp

gat
ASp

ggt
335
aag
LYS

att
Ile

gce
Ala

Met

15

val

Gly

Gly

Tyr

Gly

gac
ASp

gag
Glu

ata
Ile
320

agt
Gly

cca
Pro

gaa
Glu

ctc
Leu

gac
ASp
400

Asp

Pro

Arg

Glu

Lys

864

912

960

1008

1056

1104

1152

1200

1227



Asp

Ala

Asn

val

Ile

145

Leu

Tyr

Met

Gin

Pro

225

Glu

Thr

val

Cys

Glu

305

ser

Ser

Thr

Ile

Phe

val

130

Asp

Phe

Pro

Ser

Leu

210

Asp

Gly

AsSn

Ser

Cys

290

Thr

Glu

Ala

Thr

‘Tle

LyS

val

Glu

Phe

AsSnh

Ser

195

Leu

Phe

Leu

Glu

Ile

275

Arg

Ala

Arg

Ile

Leu

Met

100

ser

val

Arg

Leu

Lys

180

Glu

Gly

Ile

Asn

Asn

260

val

Ser

l.ey

Tyr

Met
340

Tyr

85

Tyr

Lys

Asp

Pro

Ala

165

Gly

Pro

Leu

Phe

His

245

Phe

Arg

val

Pro

val

325

Ala

Thr

Gly

Gly

Asp

GlIn

150

ser

Ser

Phe

Tyr

Tyr

230

Leu

Glu

Ala

Arg

Lys

310

Phe

Thr

Thr
Ile
Glu
Glu
135
ASp
Pro
Phe
Lys
Thr
215
Ser
Pro
Gly
Gly
Ile
295
Leu

Leu

Glu

Leu

Pro

Lys

Arg

Trp

Phe

val

Asn

200

Ile

Asp

val

va'l

Glu

280

Gly

Phe

Leu

val

Sequence,

5er Pro Cys

Cys

Phe

Leu

ser

185

val

Ile

Arg

Gln

Ser

265

Ser

Lys

Tyr

ASp

Ley
345

90

Cys

Leu

Lys

Glu

Tyr

170

Lys

TYr

Arg

Ite

LysS

Phe

Met

Ile

Glu

Pro
330

val

Gin

Lys

Asp

Leu

Pro

Leu

Asn

Ile

235

Gin

Met

Glu

Leu

Lys

Met

>t

Asp

Ile

Thr

Leu

140

Ile

Thr

Arg

Leu

Arg

Ile

Gly

Glin

Ile

300

Leu

Leu

Iie Lys Arg

Page 14

Met

Gly

Gly

Tyr

Asn

Pro

205

Asn

Leu

val

Lys

Gly

Gln

Pro

Ala

Gly

Cys

Glu

110

Gly

Lys

Glu

Leu

Leu

190

Gln

Thr

Leu

Glu

Ile

270

Leu

Arg

Gluy

Thr

val
350

Thr

95

Asn

His

Gln

Asn

Ile

175

Gln

Thr

Thr

val

Thr

255

Cys

Arg

AsSp

ASD

Gly

Lys

Gly

val

Glu

Phe

Pro

160

Tyr

Lys

Asn

Arg

Glu

240

AsSp

Gly

ASp

Glu

Ile

320

Gly

Pro



Glu Arg Ile

355

Sequence. txt

Lys Tyr His Ala Ala phe Pro Glu val Arg Ile val Thr

370

375

Asp Arg Gly Leu Asp Glu Ash Lys Tyr Leu
385 390

Phe Gly Asp Arg Tyr Tyr Cys val
405

<210>
<211>
<212>

<213>

<220>
<223>

<220>
<221
<222>

<400>

atg
Met
1

atc
Ile

atc
Ile

ety

atc
Ile
65

gac
Asp

gct
Ala

adc
Asn

gtg
val

gct
Ala

ety

cac
His
50

tcc
Ser

acce
Thr

atc
ITe

TLC
Phe

gt
va
130

13
1287
DNA

Artificial sequence

380

val Pro Gly

395

Fusion construction - CDopt - linker

CDS
..

13

aCqC
Thr

tac
Tyr

iy
35

dac
Asn

acce
Thr

acc
Thr

atc
Ile

(1287>

oty

gag
Glu
20

gt
Cys

atg
Met

ctg
Leu

ctg
Leu

atg
Met

~ 100

aag
Lys
115

gtt
val

tec
ser

gtt
val

ggc
Gly
5

gag
Glu

ctg
L.eu

agg
Arg

gag
Glu

tac
TYr
85

tac
Tyr

aag
Lys

gac
Asp

atg
Met

gee
Ala

atc
Ile

TEC
Phe

aac
Asn
70

acc
Thr

gat
Asp

gce tee
Ala Sser

ctg ctg
Leu Leu

aac aac
Asn Asn
40

cag aag
Gln Lys
55

tgt ggc
Cys Gly

acc ctg
Thr Leu

atc cct
Ile Pro

gag aag
Glu Lys
120

gag agg
Glu Arg
135

aag
LyS
ggc
25

aag
Lys

ety

agg
Arg

tcc
ser

agyg
Arg
105

Tac
Tyr

tgt
Cys

tgg
Trp

10

tac
Tyr

gac
ASp

tcc
Ser

cty
leu

cct
Pro
90

tgt
Cys

cty
l.eu

aag
Lys

gat
Asp

aag
Lys

oty

gcc
Ala

gag
Glu
75

tgt
Cys

caa
Gin

aag
Lys

- UPRT

caa
Gin

gag
Glu

agt
Ser

ace
Thr
60

Ty

gac
Asp

atc
Ite

acc
Thr

ctg
Ley
140

Page 15

aag
Lys

STy

gtg
val
45

ctg
L.ey

aag
Lys

atg
Met

ggc
Gly

agg
Arg
125

atg
Met

Gly

L.eu

ety

ggc
Gly
30

ctg
Leu

cac
His

tgt
Cys

gag
Glu
110

oty

aag
Lys

Tyr Phe Leu Asn ng Ile Cys Ser Lys Glu Gly Ile
3 3

Ala

Gly

atg
Met
15

gt
va

&y

ety

tac
Tyr

acc
Thr
95

aac
Asn

cac
His

cag
Gln

Glu
Leu

Asp
400

gat
Asp

cct
Pro

agg
Arg

gag
Glu

aag
Lys
80

ety

gt
va

gag
Glu

ttc
Phe

48

96

144

192

240

288

336

384

432



atce
ITe
145

ety

oty

tat
Tyr

aat
Asn

cct
Pro
225

aat
Asn

ttg
Leu

gt
va

daa
Lys

goa
Sy
305
caa
Gln

cCa
Pro

gcc
Ala

&

gaa
Glu
385

act
Thr

gac
Asp

ggc
Gly

gee
Ala

Ctt
Leuy

ctg
Leu
210

caa
Gln

aca
Thr

ttg
Leu

gaa
Glu

atc
Ile
290

tta
Leu

499
Arg

gag
Glu

gec
Ala

aac
Asn

ata
Ile
195

caa
Gln

aca
Thr

act
Thr

gtt
val

act
Thr
275

tgt
cys

aga
Arg

gac
ASp

gat
Asp

ggt
G%y
355
aag

Lys

att
Ile

gce
Ala

agg

AFg

tcc
Ser

cCcy
Pro
180

tat
TYr

aaa
Lys

dadC
Asn

aga
Arg

gaa
Glu
260

gac
Asp

&y

gac
Asp

gag
Glu

ata
Ile
340

&

cca
Pro

gaa
Glu

ctc
L.eu

cct
Pro

ggc
165

tta
Ley

tat
Tyr

atg
Met

caa
Gin

cct
Pro
245

gaa
Glu

acc
Thr

gtt
val

tgt
Cys

gag
Glu
325

tct
Ser

agt
ser

gag
Glu

aaa
Lys

gac
Asp
405

cag
GIn
150

&ty

ttcC
Phe

cCa
Pro

tct
ser

ttg
Leu
230

gat
Asp

&ty

dac
Asnh

tcc
Ser

tgt
Cys
310

act
Thr

gaa
Glu

gct
Ala

aga
Arg

tac
Tyr
380

aga
Arg

gac
ASp

ggc
Gly

Tttt
Phe

aac
AsSn

tcg
Ser
215

cty
Leu

Tt
Phe

t1g
Leu

gaa
Glu

att
Ile
295

agg
Arg

gct
Ala

agg
Arg

ate
Ile

att
Ile
375

cat
H1s

&y

tgg
Trp

gce
Ala

Tty
Leu

dad
LYS
200

gaa
Glu

att
Ile

dac
Asn

aac
Asn
280

gtc
val

tct
ser

tta
Leu

tat
Tyr

atg
Met
360

tac
Tyr

gcc
Ala

cta
Leu

Sequence. txt

ttc
Phe

tcc
Ser

gect
Ala
185

ety

cca
Pro

ttg
Leu

TtC
Phe

cat
His
265
TtcC
Phe

aga
Arg

val

cca
Pro

gtc
va'l
345

gct
Ala

tic
Phe

gece
Ala

gat
Asp

gag
Glu

ggc
Gly
170

Tt
Ser

tCct
ser

ttt
Phe

tac
Tyr

tac
Tyr
250

cta
Leu

gaa
Glu

gct
Ala

cgt
Arg

aag
Lys
330

ttce
Phe

aca
Thr

tta
Leu

Ttc
Phe

gaa
Glu
410

gat atc
Asp Ile
155

ggc ggc
Gly G%y

cca ttc
Pro pPhe

ttc gtt
Phe val

aag aac
Lys Asn
220

acc atc
Thr Ile
235

tce gat
Ser Asp

cct gt
Pro va

ggt gte
Gly val

g?t gaa
Gly Glu
300

atc ggt
Ile G%y
315

tta tic
Leu Phe

cta tta
Leu Leu

gaa gtc
Glu val

aac cta
Asn lLeu
380

cca gag
Pro Glu
395

aac aag
Asn Lys

Page 16

g%c gag tcc
G

Y

gcc
Ala

ttg
Leu

agc
ser
205

gtc
val

atc
Ile

aga
Arg

caa
GIn

tca
Ser
285

tcg
Ser

aaa
Lys

tac
Tyr

gac
Asp

tty
Leu
365

atc
Ile

gtc
val

tat
Tyr

Glu

tccC
Ser

tac
Tyr
190

aaa
Lys

tac
Tyr

aga
Arg

atce
Ile

aag
Lys
270

ttC
Phe

atg

Met-

att
Ile

gaa
Glu

cca
Pro
350

att
Ile

tgt
cys

aga
Arg

cta
Leu

Ser

ggc
Gly
175

Ctt
Leu

cct
Pro

ttg
Leu

aat
ASn

atc
Ile
255

caa
GlIn

atg
Met

gag
Glu

tia
Leu

aaa
Lys
335

atg
Met

aag
Lys

agt
Ser

att
Ile

gtt
val
415

ggc
Gly
160

ggc
Gly

aca
Thr

aga
Arg

Ccta
Leu

aag
Lys
240

aga
Arg

att
Ile

ggt
Gly

caa
Glin

att
Ile
320

tta
Leu

cty
Leu

aga
Arg

aag
Lys

gtt
val
400

cCa
Pro

480

528

576

624

672

720

768

816

864

912

960

1608

1056

1104

1152

1200

1248



Gly Leu G

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

<220>
<223>

<400>

14
428
PRT

420

Artificial Sequence

Synthetic Construct

14

get val Thr Gly Gly Mmet Ala
5

Ile

Ile

Gly

Ite

65

ASp

Ala

Asn

val

Iie

145

Gly

Tyr

Asn

Ala

Gly

His

50

Ser

Thr

Phe

val

130

Asp

Gly

Ala

Leu

Leu

Tyr

Gly

35

Asn

Thr

Thr

Ile

Glu

Ala

Asn

Ile

195

Gln

Glu

20

Cys

Met

Leu

Leu

Met

100

Ser

val

Arg

Ser

Pro

180

Tyr

Lys

Glu

Leu

Arg

Glu

Tyr

85

Tyr

Lys

ASp

Pro

Gly

Leu

Tyr

Met

Ala

Ile

Phe

Asn

70

Thr

Gly

Gly

Asp

Gln

150

Gly

Phe

Pro

ser

Leu

Asn

Gin

55

Cys

Thr

Ile

Glu

Glu

135

Asp

Gly

Phe

Asn

Ser

ser
Leu
ASn
40

Lys
Gly
Ley
Pro
Lys
120
Arg
Trp
Ala
Leu
Lys
200

Glu

Sequence.tXxt
ggg ttg Q%t gac ttt gyt gac aga tac tac tgt gtt taa

Lys

Gly

25

Lys

Gly

Arg

Ser

Arg

105

Tyr

Cys

Phe

Ser

Ala

185

Gly

Pro

Trp

10

Tyr

Asp

Ser

t.eu

Pro

90

Cys

Ley

Lys

Glu

Gly

Ser

Ser

AsD

LyS

Gly

Ala

Glu

75

Cys

val

Gln

Lys

Asp

Gly

Pro

Phe

y Asp Phe Gly Asp Arg Tyr Tyr Cys val
425

Gin

Glu

Ser

Thr

60

Gly

Asp

Ile

Thr

Leu

140

Ile

Gly

phe

val

Phe Lys Asn
Page 17

Lys

Gly

val

45

Leu

Lys

Met

Gly

Gly

Ala

Leu

Ser

205

val

Gly

Gly

30

Leu

His

val

Cys

Glu

110

Gly

LYS

Glu

ser

Tvr

190

Lys

TYyr

Met

15

val

Gly

Gly

Tyr

Thr

95

AsSn

His

Gin

Ser

Gly

Leu

Pro

Leu

ASp

Pro

Arg

val

Glu

Phe

Gly

Gly

Thr

Arg

Leu

1287



Pro

225

Asn

Leut

va'l

LYS

Pro

Ala

Gly

Glu

385

Thr

210

Glin

Thr

Leu

Glu

Ile

290

Leu

Arg

Glu

Thr

val

370

Gly

Gly

Thr

Thr

val

Thr

275

Cys

Arg

ASp

Asp

Gly

Lys

Ile

Ala

Gly Leu Gly

Asn

Arg

Glu

260

Asp

Gly

Asp

Glu

Ile

340

Gly

Pro

Glu

Leu

Gin

Pro

245

Glu

Thr

val

Cys

Glu

325

ser

Ser

Glu

Lys

ASD

Phe

Leu

230

ASp

Gly

Asn

Ser

Cys

310

Thr

Glu

Ala

Arg

Tyr

390

Arg

Gly

215

Leu

Phe

Leu

Glu

Ile

295

Arg

Ala

Arg

Ile

Ile

375

His

Gly

Asp

Gly

Ile

Asn

AsSn

280

val

Ser

Leu

Tyr

Met

360

Tyr

Ala

Leu

Arg

Sequence. txt

Leu

Phe

His

265

Phe

Arg

val

Pro

val

345

Ala

Phe

Ala

ASD

Tyr
425

Tyr

TYyr

250

Leu

Glu

Ala

Arg

Thr

Leu

Phe

Glu

410

Tyr

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

<220>
<223>

<220
<221>
<222>

15

1200

DNA,

Artificial Sequence

Fusion Construct - CDhopt3 - OPRT

CDS
(1)..(1200)

220

Thr Ile
235

Ser Asp

Pro val

Gly val

Gly Glu
300

ITe Gly
315

Leu Phe

l.Leu Leu

Glu val

Asn Leu

380

Pro Glu
395

Asn Lys

Cys val

Page 18

Arg

Gin

Ser

285

Ser

LYyS

Tyr

Asp

Leu

365

Ile

val

Tyr

Arg

Ile

Met

Ile

Glu

Pro

350

Ile

Cys

Arg

Leu

Asn

Ile

255

Glin

Met

Glu

Leu

Lys

Met

Lys

Ser

val
415

Ile

320

Leu

leu

Arg

Lys

val

400

Pro



<400>

atg
Met
1

atc
Ile

arc
Ile

ety

atc
Ile
65

gac
ASp

gct
Ala

aac
Asn

atc
Ile
145

gct
Ala

gct
Ala

atc
Ile

cag
Glin

trt
Phe
225

gtt
val

aca
Thr

gtg
val

gct
Ala

ggc
Gly

cac
His
50

tcc
Ser

acc
Thr

atc
Ile

ttC
Phe

gt
va
130

gac
ASp

cgt
Arg

Tic
Phe

tac
Tyr

gttt
val
210

gac
Asp

atc
Ile

aag
Lys

15

acc
Thr

tac
Tyr

a1y
35

dac
Asn

acc
Thr

accC
Thr

atc
Ile

aag
LyS
115

gtt
val

gag
Glu

gca
Ala

aag
LYS

ate
Ile
195

gca
Ala

acc
Thr

tgt
Cys

gat
Asp

ety

gag
Glu
20

tgt
Cys

atg
Met

o)
Leu

ctg
Leu

atg
Met
100

tcc
Ser

gtt
va’l

agg
Arg

gct
Ala

Tttt
Phe
180

gat
Asp

gat
ASp

gt
va

tca
Ser

tat
Tyr
260

ggc

gag
Glu

ctg
Ley

agg
Arg

gag
Glu

tac
Tyr
85

tac
Tyr

aag
Lys

gac
Asp

CcCt
Pro

ttg
Lewu
165

ety

ctyg
L.eu

att
ITe

tgt
Cys

acc
Thr
245

oty

atg
Met

gcce
Ala

atc
Ile

ttc
Phe

aac
Asn
70

aCcC
Thr

gat
Asp

cag
GIn
150

agg
Gly

gac
Asp

g9
Arg

tta
Leu

gga
230

aat
ASnh

act
Thr

gcc
Ala

cty
Leu

aac
Asn

cag
Glin
55

tgt
Cys

acc
Thr

atc
Ile

gag
Glu

gag
Glu
135

gac
Asp

CCa
Pro

ttC
Phe

ggc

tte
Phe
215

gtg

y val

caa
GIn

aag
Lys

1ccC
Ser

ctg
Leu

aac
Asn
40

aag
Lys

Sty

ctg
Leu

cct
Pro

aag
Lys
120

agg
Arg

tgg
Trp

ttg
Leu

gt
va

atc
Ile
200

caa
Gln

cct
Pro

art
Ile

cgt
AFg

Sequence.txt

aag
Lys

ggc
Gly
25

aag
Lys

ggc
Gly

agg
Arg

tcc
Ser

agg
Arg

105

tac
Tyr

tgt
Cys

ttc
Phe

gt
Va

cty
Lel
185

gt
va

act
Thr

tat
Tyr

cca
PTO

ctt
Leu
265

tgg
Trp
10

tac
Tyr

gac
Asp

tcc
ser

ctg
Leu

cct
Pro
90

tgt
cys

ctg
Leu

aag
Lys

Glu

acg
Thr
170

aag
Lys

Tct
ser

gce
Ala

aca
Thr

atg
Met
250

gta
va'l

gat
Asp

aag
Lys

ety

gce
Ala

gag
Glu
75

tgt
Cys

gt
va

caa
Gin

aag
Lys

gat
ASp
155

agt
Gly

agc
Ser

cga
Arg

caa
GIn

gct
Ala
235

ctt
l.eu

gaa
Glu

caa
Gin

gag
Glu

agt
ser

acc
Thr
60

ggc

Gly

gac
ASp

atc
Ile

acc
Thr

ctyg
L.eu
140

atc
Ile

cty
Leu

&ty

ccg
Pro

aat
Asn
220

ttg
Leuy

att
Ile

oy

Page 19

aag
Lys

gt

cty
Ley

aag
Lys

atg
Met

ety

agg
Arg
125

atg
Met

cly

tac
Tyr

ctt
Lei
cgt
Ar

205
gca

Ala

cCa
Pro

aga
Arg

act
Thr

oty

ggc
Gly
30

ctg
Leu

cac
H15

tgt
Cys

gag
Glu
110

ggc
Gly

aag
Lys

gag
Ghu

gac
ASp

tcC
ser
190

ctt

g Leu

oty

ttg
Leu

agg
Arg

att
Ile
270

atg
Met

tac
Tyr

acc
Thr
95

adac
AsSn

cac
His

cag
Gin

gcyg
Ala

gt
va
175

tcc
Ser

ctg
Leu

atc
Ile

gct
Ala

adad
Lys
255

aat
Asn

gat
Asp

cct
Pro

agg
Arg

gag
Glu

aag
Lys
80

agc
Gly

gag
Glu

ttc
Phe

gtc
val
160

cag
Glin

cCc
Pro

agt
Ser

agt
ser

aca
Thr
240

gaa
Glu

cca
Pro

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816



gtt
val

gat
ASp
305

cag
Gin

ctg
L.eu

aga
Arg

aat
Asnh

oty
385

gaa acc tgt tta atc att
Glu Thr Cys Leu Ile tle
275

ttg gaa act gtt gag gtt
l.eu Glu Thr val Glu val
290 295

gce ata gtg ctg ttg gac
Ala ITe val Leu Leg AsSp
31

gcg cac ggg atc cgo cic
Ala His Gly Ile Arg Leu
325

gag att ctc gag cag cag
Glidu Ile %eu Glu Gln Gln
40

gtg aag agg ttt att cag
va %ys Arg Phe Ile GlIn
55

g(j;t tCt ccc ctt tct ata
Gly Ser Pro Leu Ser Ile
370 375

gca cgt gca gag ctg ccc
Ala Arg Ala Glu Leu Pro
390

<210> 16

<211> 399

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 16

Met
1

Ile

Ile

Ile
63

AsSp

val Thr Gly Gly Met Ala
5

Ala Tyr g&u Glu Ala reu

Gly g;y Cys Leu Ile Asn

His Asn Met Arg Phe GIn
50 55

Ser Thr Leu Glu Asn Cys
70

Thr Thr Leu Tyr Thr Thr

85

gaa
Glu
280

ctt
Leu

aga
Arg

cac
H1S

aaa
Lys

gag
Glu
360

aag
Lys

a9gg
Arg

Ser

Leu

Asn

40

Lys

Gly

Leu

Sequence. txt

gat
Asp

cag
Gln

gag
Glu

tca
ser

aaa
Lys
345

aat
Ash

gaa
Glu

atc
Ile

Lys

Gly

25

Lys

Gly

Arg

Ser

gtt
val

aag
Lys

cag
GlIn

gtg
val
330

gtt
val

gtc
val

gca
Ala

cac
H1s

Trp

19

Tyr

Asp

ser

Leu

Pro
90

gtc
val

gag
Giu

Q%a
Gly
315
tgt
Cys

gat
ASp

Tttt
Phe

CcCcC
Pro

cca
Pro
395

Asp
Lys
Gly
Ala
Glu

75

Cys

acc
Thr

ggc
&y
300
ggc
Gly

aca
Thr

gct
Ala

gtg
val

aaa
Lys
380

gtt
val

Gin
Glu
Ser
Thr
60

Gly

ASp

Page 20

agt
Ser
285

ttg
Leu

aag
Lys

ttg
Leu

gag
Glu

gca
Ala
365

gaa
Glu

gca
Ala

Lys

Gly

val

45

Leu

Lys

Met

gga

aag
Lys

gac
Asp

tce
Ser

acad
Thr
350

gcg
Ala

ctc
Leu

tcg
Ser

Gly
Gly

30

Leu

val

Cys

tct
Ser

gtc
val

aag
Lys

daa
Lys
335

gtt
val

aat
Asn

agce
Ser

aag
Lys

Met

15

val

Gly

Gly

Tyr

Thr
95

agt
Ser

act
Thr

ttg
Ley
320

atg
Met

Ty

cat
His

ttc
Phe

taa

Asp
Pro
Arg

Glu

864

912

960

1008

1056

1104

1152

1200



Ala

AsSn

val

Ile

145

ala

Ala

Ile

Gn

rhe

225

val

Thr

Gly

val

Asp

305

Gln

l.eu

Arg

Iie

Phe

val

130

Asp

Arg

Phe

Tyr

val

210

Asp

Ile

Lys

Glu

Leu

290

Ala

Ala

Glu

val

Ile

Glu
Ala
Lys
Ile
195
Ala
Thr
Cys
ASD
Thr
275
Glu

Ile

His

Ile

Met

100

Ser

val

Arg

Ala

Phe

180

ASp

ASpP

val

ser

Tyr

Cys

Thr

val

Gly

Leu

340

Arg

Tyr

Lys

ASD

Pro

Leu

165

Gly

Leu

Ite

Cys

Thr

245

Gly

Leu

val

Leu

ITe

325

Glu

Phe

Gly

Gly

Asp

Gin

150

Gly

ASp

Arg

Leu

Ash

Thr

Ile

Glu

Leu

310

Arg

Gln

Ile

Glu

Glu

135

Asp

Pro

Phe

Gly

Phe

215

val

Glin

Lys

Ile

va'l

295

Asp

Leu

Glin

Gln

Pro

Lys

Arg

Trp

L.eu

val

Ile

200

GlIn

Pro

Arg

Glu

280

Leu

Arg

His

Lys

Glu
360

Sequence.

Arg Cys val

105

Tyr

Cys

Phe

val

Leu

185

val

Thr

Tyr

Pro

Leu

265

Asp

Gln

Glu

Ser

345

Asn

lLeu

Lys

Glu

Thr

170

Lys

Ser

Ala

Thr

Met

250

val

val

Lys

Gln

val

330

val

val

GlIn

Lys

Ser

Arg

Gin

Ala

235

Leu

Glu

val

Glu

Asp

Phe

txt
Ile

Thr

Leu

140

Ile

Leu

Gly

Pro

Asn

220

Leu

Gly

Thr

Gly

Gly

Thr

Ala

val

Page 21

Gly

Arg

Met

Gly

Tyr

L.eu

Pro

Arg

Thr

Ser

285

Leu

Lys

Leu

Glu

Ala
365

Glu

110

Gly

Lys

Glu

Asp

Ser

190

Leu

Gly

Leu

Arg

Ile

270

Gly

Lys

Asp

Ser

Thr

350

Ala

AsSn

His

Gln

Ala

val

175

Ser

Leu

Ile

Ala

Ser

val

Lys

Asn

“Val

Phe

val

160

Pro

Ser

Ser

Thr

240

Glu

Pro

Ser

Thr

Leu

320

Met

Gly

His



370

375

Sequence.txt
Asn Gly Ser Pro Leu Ser Ile Lys Glu Ala Pro Lys Glu Leu Ser pPhe

Gly Ala Arg Ala Glu Leu Pro Arg Ile His Pro

385

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

<220>
<223>

<220>
<221>
<222>

<400>
atg gtg acc
Met val Thr

1

atc
Ile

atc
Ile

ggc
Gly

atc
Ile
65

gac
Asp

gct
Ala

aac
Asn

atc
Ile
145

gct
Ala

ggc
Gly

cac
His
50

tecc
ser

acc
The

atc
Ile

ttc
Phe

gty
val
130

gac
Asp

ggc

gce
Ala

17
1260
DNA

390

Artificial Sequence

395

Fusion Construct - Cbopt3 - Tinker -

CDS
(1)..

17

tac
Tyr

e
35

adac
Asn

acce
Thr

acC
Thr

atc
Ile

aag
Lys
115

gtt
val

gag
Glu

gcce
Ala

gcyg
Ala

(1260)

oty

gag
Glu
20

tgt
Cys

atg
Met

cty
Leu

cty
Leu

atg
Met
100

tcc
Ser

gtt
val

agg
Arg

tcc
sSer

gtc
val

gag
Glu

ctg
Leu

agg
Arg

gag
Glu

tac
Tyr
85

tac
Tyr

aag
Lys

gac
AsSD

cct
Pro

&y
165

gct
Ala

atg
Met

gcc
Ala

atc
Ile

ttc
Phe

aac
Asnh
70

acc
Thr

ety

Gly

gat
ASp

cag
GlIn
150

ggc
Gly

cgt
Arg

gce
Ala

cty
Leu

aac
Asn

cag
GIn
55

tgt
cys

acc
Thr

atc
Ite

gag
Glu

gag
Glu
135

gac
Asp

oly

gca
Ala

tce
Ser

ctg
Leu

aac
Asn
40

aag
Lys

ggc

ctg
Leu

cCct
Pro

aag
Lys
120

agy
Arg

Ltgg
Trp

gee
Ala

gct
Ala

aag
Lys

ggc

25

aag
Lys

oty

a9g
Arg

tcc
ser

agg
Arg
105

tac
Tyr

tgt
Cys

ttcC
Phe

tcc
Ser

ttg
Leu

tag
Trp
10

tac
Tyr

gac
Asp

tcc
ser

ctg
Leuy

cct
Pro
920

tgt
Cys

ctg
Leu

aag
LysS

gag
Glu

&y
170

999
Gly

gat
Asp

aag
LyS

Gly

gce
Ala

gag
Glu
75

tgt
Cys

gtg
val

caa
Gin

aag
Lys

gat
Asp
155

oty

cca
Pro

380

val Ala Ser Lys

OPRT

caa
GIn

gag
Glu

agt
Ser

acc
Thr
60

ety

gac
Asp

atc
Ile

ace
Thr

ctg
Leu
140

atc
Ile

ety

tty
Leu

Page 22

aag
Lys

ggc
Gly

gty
val
45

ctg
Leu

aag
Lys

atg
Met

ety

agg
Arg
125

atg
Met

ety

gcc
Ala

Sy

ggc
30

ctg
Leu

cac
H1s

gt
Va

tgt
Cys

gag
Glu
110

ety

aag
LyS

gag
Glu

Tcc
Ser

acg
Thr

atg
Met
15

gt
va

ggc

Sty

tac
TyTr

ace
Thr
95

aac
Asn

cac
H1s

cag
Gin

tcc
Ser

ggc
Gly
175

ggt
Gly

gat
Asp

cct
Pro

449
Arg

gag
Glu

aag
LYyS
80

ggc
Gly

val

gag
Glu

ttc
Phe

3Ty
160

ety

cty
Leu

48

96

144

192

240

288

336

384

432

480

528

576



tac
Tyr

ctt
Leu

cgt
Arg
225

gca
Ala

cCa
Pro

aga
Arg

act
Thr

agt
ser
305

ttg
Leu

aag
LYS

ttg
Leu

gag
Glu

gca
Ala
385

gaa
Giu

gca
Ala

gac
Asp

tcc
ser
210

ctt
l.eu

ggc
Gly

ttg
Leu

agg
Arg

att
Ile
290

gga
Gly

aag
LYS

gac
ASD

tcc
Ser

aca
Thr
370

gcg
Ala

ctc
lLeu

tcg
Ser

<210>
<211l>
<212>

<213>

at
Va
195

tcc
ser

cty
Leu

atc
Ile

gct
Ala

aaa
LYyS
275

aat
Asn

Tct
Ser

gtc
val

aag
LyS

add
Lys
355

grt
val

aat

Asn

agc
Ser

aag
l.ys

18

419

PRT

180 -

cag
GIn

CCC
Pro

agt
Ser

agt
ser

aca
Thr
260

gaa
Glu

cCa
Pro

agt
ser

act
Thr

ttg
Leu
340

atg
Met

oty

cat
His

ttc
Phe

taa

gct
Ala

atc
Ile

cag
Gln

ttt
rhe
245

gtt
val

aca
Thr

&ty

gtt
val

gat
Asp
325

cag
Gln

cty
Leu

aga
Arg

aat
Asn

oy
405

tiC
phe

tac
Tyr

gtt
val
230

gac
Asp

arc
Ile

aag
Lys

gaa
Glu

tty
Leu
310

gce
Ala

gcg
Ala

gag
Glu

gt
va

&y
390

gca
Ala

aag
Lys

atc
Ile
215

gca
Ala

acc
Thr

tgt
Cys

gat
Asp

acc
Thr
295

gaa
Glu

ata
Ite

cac
H1s

att
Ile

aag
Lys
375

tct
Ser

cgt
Arg

Artificial sequence

Tttt
Phe
200

gat
Asp

gat
Asp

gt
Va

tca
Ser

tat
Tyr
280

tgt
Cys

act
Thr

gty

ety

ctc
Leu
360

agg
Arg

ccC
Pro

gca
Ala

Seqguence. txt

ggg
Gly

ctyg
Leu

att
Ile

tgt
Cys

ace
Thr
265

ada
Gly

tta
Leu

gtt
val

ctg
Leu

atc
1le
345

gag
Glu

ttt
Phe

ctt
Leu

gag
Glu

gac
ASp

cgg
Arg

tta
Leu

gga
Gly
250

aat
AsSN

act
Thr

atc
Ile

gag
Glu

ttg
Leu
330

cgc
Arg

cag
Gln

att
Ile

tct
Ser

ctg
l.eu
410

ttc
Phe

ggc
Gly

Ttc
Phe
235

gt
va

caa
Gln

aag
Lys

art
Ile

gtt
val

gt
va

atc
Ile
220

caa
G1n

CcCt
Pro

att
Ile

cot
Al”g

gaa
Glu
300

ctt
Leu

315

gac
Asp

ctc
Leu

cag
Gin

cag
Gin

ata
Ile
395

CcCcC
Pro

aga
Al"g

cac
His

aaa
Lys

gag
Glu
380

aag
Lys

agg
Arg

Page 23

ctyg
Leu
205

gtg
val

act
Thr

tat
Tyr

cca
Pro

ctt
Leu
285

gat
ASp

cag
Gln

gag
Glu

tca
Ser

aaa
LYS
365

aat
Asn

gaa
Glu

ate
Ile

190
aag
Lys

tct
Ser

gcce
Ala

aca
Thr

atg
Met
270

gta
val

gtt
val

aag
Lys

cag
Gln

gt
va
350

gtt
val

gtc
val

gca
Ala

cac
H1s

age
ser

cga
Arg

caa
Gln

gct
Ala
255

crt
Leu

gaa
Glu

gtc
val

gag
Glu
gga
335

tgt
Cys

gat
ASp

Tttt
Phe

CCC
Pro

cca
Pro
415

ccg
Pro

aat
Asn
240

ttg
Leu

att
ITe

ace
Thr

ggc
320

ggc
Gly

aca
Thr

get
Ala

gt
va

aaa
Lys
400

gtt
val

624

672

720

768

816

864

912

260

1008

1056

1104

1152

1200

1248

1260



<220>
<223>

<400>

1

Ile

Ile

Gly

Ile

65

ASp

Ala

Asn

val

Ile

145

Gly

Tyr

Leu

Arg

Ala

Ala

Gly

His

50

Ser

Thr

Ile

Phe

val

130

Asp

Gly

Ala

Asp

ser

210

Leu

Gly

Tyr
Gly
35

Asn
Thr
Thr

Ile

Glu
Ala
Ala
vai
195

Ser

Leu

Glu

20

Cys

Met

Leu

Leu

Met

100

Ser

val

Arg

Ser

val

180

Gln

Pro

Ser

Ser

Met val Thr Gly Gly
5

Glu
Leu
Arg
Glu
Tyr
85

Tyr
Lys
Asp

Pro

Ala
Ile
Gin

Phe
245

Met

Ala

Iie

Phe

Asn

70

Thr

Gly

Gly

AsSp

Gln

150

Gly

Arg

Phe

Tyr

val

230

Asp

synthetic Construct
18

Ala

Leu

Asn

Gin

55

Cys

Thr

Ile

Glu

Glu

135

ASp

Gly

Ala

Lys

Ile

215

Ala

Thr

Ser

Leu

Asn

40

LyS

Gly

Leu

Pro

Trp

Ala

Ala

Phe

200

ASp

Asp

val

Sequence. txt

Lys

Gly

25

LYS

Gly

Arg

ser

Tyr

Cys

Phe

Ser

Leu

185

Gly

Leu

I'le

Cys

Trp

10

Tyr

ASD

Ser

Leu

Pro

o0

Cys

Leu

Lys

Glu

Gly

Gly

ASp

Arg

Leu

Gly
250

Asp

LYS

Gly

Ala

Glu

75

cys

val

Glin

LyS

Pro

Phe

Gly

Phe

235

val

Gin

Glu

Ser

Thr

60

Gly

Asp

Ile

Thr

Leu

140

Ile

Gly

Leu

va'l

Ile

220

Gin

Pro

Page 24

Lys

Gly

val

45

l.eu

Lys

Met

Gly

Arg

Met

Gly

Ala

val

Leu

205

val

Thr

Tyr

Gly

Gly

30

Leu

His

va'l

Cys

Glu

110

Gly

Lys

Glu

Ser

Thr

190

Lys

ser

Ala

Thr

Met

15

val

Gly

Gly

Tyr

Thr

95

Asn

His

GIn

Ser

5er

Arg

Gln

Asp

Pro

Arg

val

Glu

Phe

Gly

Gly

L.eu

Gly

Pro

AsSNn

240

Leu



Pro Leu Ala

Arg Arg Lys
275

Thr ITle Asn
290

ser Gly sar
305

teu Lys val

Lys Asp Lys

Leu Ser Lys

Glu Thr val
370

Ala Ala Asn
385

Glu Leu Ser

Ala Ser Lys

<210> 19
<211>
<212> DNA
<213>

<220>
<223>

<400> 19
tagttattaa

cgttacataa
gacgtcaata
atgggtggag
aagtacgcecc
catgacctta

catggtgaty

11892

Thr

260

Glu

Pro

Ser

Thr

Leu

340

Met

Gly

His

Phe

val

Thr

Gly

val

Asp

325

Gin

Leu

Arg

Asn

cttacggtaa
atgacgtatg
tatttacggt
cctattgacyg
tgggactttc

cggttttgge

Ile

Lys

Glu

Leu

310

Ala

Ala

Glu

val

Gly

Ala

Cys

Asp

Thr

295

Glu

Ile

His

Ile

Lys

375

Ser

Arg

Artificial Sseaquence

ser

Tyr

280

Cys

Thr

val

Gly

Leu

360

Arg

Pro

Ala

RCR Vector - pAC3-yCbh2

tagtaatcaa ttacggggtc
atggccecgcee
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca

agtacatcaa

Sequence. txt

Thr Asn
265

Gly Thr

Leu Ile

val Glu

Leu Leu

330
Ile Arg
345
Glu GlIn
Phe Tle

Leu Ser

Glu Ley
410

attagttcat

aacgccaata

taaatggccce

gtacatctac

tgggcgtgga

tggctgaccy

cttggcagta

Gln Ile

Lys Arg

ITe Glu
300

val Leu
315

Asp Arg

Leu His

GIn Lys

Gin Glu
380

Ile Lys
395

Pro Arg

Page 25

Pro

Leu

285

Asp

GiIn

Glu

Ser

365

Asn

Glu

Ile

Met

270

val

val

Lys

Gln

val

350

val

va'l

Ala

His

agcccatata
cccaacgacc
gggactttcce
catcaagtgt
gcctggceatt
gtattagtca

tagcggtttg

Leu

Glu

val

Glu

Gly

Cys

AsSp

Phe

Pro

Pro
415

tggagrtecg
ccegeecatt
attgacgtca
atcatatgcec
atgcccagta
tcgctattac

actcacgggg

Ile

Gly

Thr

Gly

Gly

Thr

Ala

val

60
120
180
240
300
360
420



atttccaagt
ggactttcca
acggtgggag
actgagtcgce
ggtctecgetg
tttcatttgg
<cgggaggta
tgattttatg
tggtggaact
cgggggcegt
gtgcacceec
tccegectec
tctygctgeag
atatgggcca
agcggategce
ctgcagaatg
tcatcaccca
fecectacat
ttgtacaccc
ctcectcgtte
ccaaacctaa
aagacccecc
gagaagcgac
ggagacggga
gaggaaacgg
ataataaccc
tcatcaccea
gagaagaaaa
gccccactca
attacaccac
gtctccaaaa
ggcccaatga
ctcecttatga

agtcrgeccc

ctccacccca
aaatgtcgta
gtctatataa
ccgggtaccc
ttcettggga
gggctcgtec
agctggcecag
cgcctgegtce
gacgagttcg
ttttgtggec
cttagaggag
gtctgaattt
catcgttctg
gactgttacc
tcacaaccag
gccaaccttt
ggttaagatc
cgtgacctgg
taagcctcecg
gaccccgecet
acctcaagtt
gccttatagg
ccctgeggga
gcceectgty
acagcttcaa
ttctttttct
tcagcecacc
acaacgggtg
actgcccaat
ccaggceaggt
€gcgggcaga
gtctcccteg
ccctgaggac

agacattggg

ttgacgtcaa
acaactccge
gcagagctgg
gtgtatccaa
gggtctecte
gggatcggga
caacttatct
ggtactagtt
gaacacccgg
cgacctgagt
ggatatgigg
ttgctttegg
tgttgtetct
actcccttaa
tcggtagatg
aacgtcggat
aaggtctttt
gaagccttog
ccrectetrc
cgatecctecce
ctttctgaca
gacccaagac
gdggcaccgg
gccgactceca
tactggcegt
gaagatccag
tgggacgact
ctcttagagg
gaagtcgatg
aggaaccacc
agccccacca
gccttectag
ccagggcaag

agaaagttag

Sequence.txt

tgggagtitg
ccecattgacg
tttagtgaac
taaacccict
tgagtgattg
gaccecctgece
gtgtctgtcc
agctaactag
ccgcaaccct
ccazaaatcc
ttctggtagg
tttgggaccyg
gtctgactygt
gtttgacctt
tcaagaagag
ggccgegaga
cacctggecec
cttttgaccce
ctccatcege
tttatccagce
gtggggggcc
cacccecttc
acgceeteeec
ctacctcgea
tctectettc
gtaaactgac
gtcagcagct
ctagaaaggc
cecgerrrtee
tagtccacta
atttggccaa
agagacttaa
adactaatgyt

agaggttaga

ttttggcacc
caaatgggeg
cggcgeecagt
tgcagttgea
actaccegte
cagggaccac
gattgtctag
ctctgtatcet
gggagacgtc
cgatcgtttt
agacgagaac
aagccgogec
gtrtctgtat
aggtcactgg
acgttgggtt
cggeaccttt
gcatggacac
cecetcectgg
ccegtetetce
cetcactect
gcteatcgac
cgacagggac
aatggcatct
ggcattccce
tgacctttac
agctctgatce
gttggggact
ggtgcggggc
ccEcgagege
tcgecagttg
ggtaaaagga
ggaagcctat
gtctatgtct

agatttaaaa

Page 26

aaaatcaacg
gtaggcgtgt
ccteccgattyg
tccgacttgt
agcgggggrc
cgacccacca
tgtcratgac
ggcggacccy
ccagggactt
ggactctttg
Ctaaaacagt
gcgegtettyg
ttgtctgaga
daagatgtcg
accttetget
aaccgagace
ccagaccagy
gtcaagccct
cccettgaac
tctctaggeg
ctacttacag
ggaaatggtyg
cgcctacgtg
ctcecgegeag
aactggaaaa
gagtctgttc
ctgctgaccg
gatgatgggc
ccagactggg
ctectagegyg
ataacacaag
cgeaggtaca
ttcatttgge

aacaagacgc

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460



ttggagattt
gagaggaacg
agcagaaaga
ctgtcgttag
atcgegacca
aaccacgagg
gaggtcagdg
ccgtcacctt
ccctaagtga
ccacggatcg
cagactgtcc
actrtgagag
ccctaaatat
tagggtccacg
tggcagtteg
taaaacaata
tgttggacca
ttaagaaacc
gggtggaaga
cgtcceacca
accccaccag
gacaattgac
aggcactgea
agtacgtrgga
gggccctgtt
tttgccagaa
ctgaggccag
gggagricct
cageccectt
aaaaggccta
atttgactaa
taacgcaaaa
cagtagcagc

aggatgcagg

ggttagagag
tatcaggaga
gaaagaaaga
tggacagaaa
gtgtgcctac
acctcgggga
tcaggagecc
cctggtagat
taagtctgee
caaagtacat
ctatcctectg
atcaggagcc
agaagatgag
atggctgtet
ccaagctect
ccccatgtea
gggaatactyg
agggactaat
catccaceccc
gtggtacact
tcagectctc
ctggaccaga
cagagaccta
tgacttactg
acaaacccta
acaggtcaag
aaaagagact
agggacggca
gtaccctctc
tcaagaaatc
gcccetttgaa
actgggacct
tgggtggccc

caagctaacc

gcagaaaaga
gaaacagagg
gatcgtagga
caggatagac
tgcaaagaaa
ccaagacccc
cccectgaac
actggggecc
tgggtccaag
ctagctaccyg
ttaggaagag
caggttatgg
catcggctac
gattriccte
ctgatcatac
caagaagceca
gtaccctgce
gattataggc
accgtgccca
gtgcttgatt
ttcgecttty
ctcccacagg
gcagacttcc
ctggccgeca
gggaacctcg
tatctggggt
gtgatggggc
ggcttetgtce
accaaaacgg
aagcaagctc
ctetttgtcy
tggcgtcgoc
ccrtgectac

atgggacagc

Sequence. txt

tctttaataa
aaaaagaaga
gacatagaga
agggaggaga
aggggcactyg
agacctcect
ccaggataac
aacactcegt
gggctactgg
gtaaggtcac
atttgetgac
gaccaatggg
atgagacctc
aggcctggge
ctctgaaage
gactggggat
agtcccectg
ctgtccagga
acccttacaa
taaaggatge
agtggagaga
gittcaaaaa
ggatccagcea
cttctgaget
ggtatcggge
atcrtctaaa
agcctactec
gcctetggat
ggactctgtt
ttctaactge
acgagaagca
cggtggecta
ggatggtagc
cactagtcat

Page 27

acgagaaacc
acgccgtagg
gatgagcaag
dcgaaggagg
ggctaaagat
cctgacccta
cctcaaagic
gctgacccaa
dggaaagcgy
ccactettic
taaactaaaa
gcagccoccty
aaaagagcca
ggaaaccggy
aacctctace
caagccccac
gaacacgccec
tctgagagaa
cerettgage
ctitttctygc
tccagagatg
cagtcccace
cccagacttg
agactgccaa
ctcggecaag
agagggtcag
gaagacccct
ccotgggttt
taattggggc
ccecagecectg
gggctacgec
cctgtecaaa
agccattgee

tectggeccee

ccggaagaaa
acagaggatg
ctattggeca
tcecaacteg
tygtcccaaga
gatgactagg
ggggggcaac
aatcctggac
tatcgctygga
ctccatgtac
gcccaaatceg
caagtgttga
gatgtittctc
ggcatgggac
ccegtgtoca
atacagagac
ctgctacceg
gtcaacaagce
gggctcccac
ctgagactcc
ggaatctcag
ctgtttgatg
atcctgetac
caaggtactc
aaagcccaaa
agatggctga
cgacaactaa
gcagaaatgg
ccagaccaac
gggtrgccag
daaggtgtcc
aagctagacc
gtactgacaa

catgcagtag

2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500



aggcactagt
aggccttget
ctacgctget
aagcccacyg
ggtacacgga
ccaccgagac
ctgaactgat
atactgatag
gtgggttgct
taaaagccct
gacacagcgce
tcacagagac
aacattttca
ataaaacaaa
ttgaattatt
tcctagagag
tcactgagac
gaactagggt
agcccggatt
tagaagcectt
agatctrccee
tctccaaggt
catacagacc
Taactaaatt
tgtaccgagc
dgggcaccccc
cctctcteca
tggcggcage
gcgacacagt
cttacacagt
tacacgccgce
ggcgegttea
agtcatggga

aacctggaga

€aaacaaccc
tttggacacg
cccactgect
aacccgacce
tggaagcagt
cgaggtaatc
agcactcacg
ccgttatget
cacatcagaa
ctttctgeec
cgaggctaga
tccagacacc
ttacacagtg
gaagtattgg
agactttctt
aagccacagt
ctgcaaagcet
ccgcgggeat
gtatggctat
cccaaccaag
caggttcggc
gagtcagaca
ccaaagctca
dacgcttgca
ccgceaacacg
gcececttgta
agcrcactta
ctaccaagaa
gtgggtccge
cctgectgace
ccacgtgaag
acgctctcaa
gtcctgttag

gtcaccaacc

cccgaceget
gaccgggtcc
gaggaagggc
gacctaacgyg
ctcttacaag
tgggctaaag
caggeectaa
tttgctactg
ggcaaagaga
aaaagactta
ggcaaccgga
tctaccctee
actgatataa
gtctaccaag
catcagctga
ccctactaca
tgtgcacaag
cggcceggea
aaatatcttc
aaagaaaccg
atgcctcagyg
gtggccgatc
ggccaggtag
actggctcta
ccgggeecce
aacttccctg
caggcictet
caactggacc
cgacaccaga
accccecaccey
gctgcegace
aaccccctea
gagtagggat
tgatgactgg

Sequence. txt

ggctttccaa
agttecggacce
tgcaacacaa
accagccget
agggacagcg
ccetgecage
agatggcaga
cccatatcca
tcaaaaataa
gcataatcca
tggctgacca
tcatagaaaa
aggacctaac
gaaaacctgt
ctcacctcag
tgctgaaccg
tcaacgecag
ctcattggga
tagtttttat
ccaaggrcgt
tattgggaac
tgttggggat
aaagaatgaa
gagactgggt
atggcecteac
accctgacat
acttagtcca
gaccggtggt
ctaagaacct
ccctcaaagt
ccygygytygy
agataagatt
ggcagagage
gcgraccgec
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cgcccggatg
ggtggtagcc
ctgccttgat
ccecagacgece
taaggcggga
cgggacatcc
aggtaagaag
tggagaaata
agacgagatc
ttgtccagga
agcggeocga
ttcatcaccc
caagrtgggg
gatgcctgac
cttctcaaaa
ggatcgaaca
caagtctgec
gatcgatttc
agataccttt
aaccaagaag
tgacaatggg
tgattggaaa
tagaaccatc
gctectactce
cccatatgag
gacaagagtt
gcacgaagtc
acctcaccct
agaacctcgce
agacggceatce
accatcctct
aacccgtgga
cccecatcagg

aatgccacct

actcactatc
ctgaacccgg
atccrggecy
gaccacacct
gctgeggtga
gctcageggy
ctaaatgttt
tacagaaggc
ttggecectac
catcaaaagg
aaggcagcca
tacacctcag
gccatttatg
cagtttactt
atgaaggctc
ctcaaaaata
gttaaacagg
accgagataa
tctggetgga
ctactagagg
cctgectteg
ttacattgtg
aaggagactt
ccettagece
atcttatatg
actaacagcc
tggagacctc
taccgagtcg
tggaaaggac
gcagcttgga
agactgacat
agcccttaat
tctttaatgt

ccctectggg

4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540



aactgtacaa
gtgggaccet
acagcggacc
tgggggacca
ctggaagceec
cacgggatgc
cttccaaggg
aggaaaaaag
aacagatcct
ccececataggg
tgtaccggct
tacaccctea
tagactacta
gacccaagaa
cgtgggcact
taagcttacc
tcaccaggcec
acccgecgga
gctcaatcta
ctcececcgat
atcattgacc
4gggacgggg
ccagacagac
gttgtctgaa
aggtctctgc
gagagacagc
aggccaagga
caccatcatg
caatcgattg
tcagcaatat
gcecgcettgga
cttttggcaa
gtecrtteccc

¢tctggaagce

gatgcectrce
tcagaccagg
cggacttttg
ggagagggct
acatcatcgt
tctaaagttg
gctactcgag
gctaactggyg
attaccatgt
cccaaccceag
¢cacagcecac
acctccecta
gctctagtea
tgttggctgt
tataccaate
ctatctgaag
ttatgtaaca
acaatgtggg
accacagatt
tatatgtatg
crggceecttce
accactgeect
ctcaacgaag
gtagtcctac
gcagccctaa
atggccaaat
tggttcgaag
ggacctctaa
gtccaatttg
caccagctaa
ataaggeccgg
tgtgagggcc
tctegcecaaa

ttcttgaaga

caaaattata
aaccgtatgt
acttttacgt
actgtggtaa
gggacctaat
cctgtggecc
ggggcagatg
acgggcccaa
tctcecctgac
tattacccga
ctagececect
caagtccaag
aaggagccta
gcttagtgtce
attccaccge
tgacaggaca
ccacccaaaqg
cttgcagcac
attgtgtatt
gtcagcttoga
tactaggagg
taattaaaac
tcgaaaagtic
agaaccgcag
aagaagaatg
taagagaaag
ggctgtttaa
tagtactctt
ttaaagacag
aacccataga
tgrgegttty
cggaaacctg
ggaatgcaag

caaacaacgt

Sequence. txt

ttttgatcta
cgggtatggce
gtgccctgyg
atgggggtgt

ctcecttaag
ctgctacgac
caaccctcta
atcgtgggga
ccggeaggtc
ccaaagactc
caataccagt
tgtcccacag
tcaggegett
gggacctect
tccggecaac
gggcctatge
cgeeggetea
tggattgact
agttgaactc
acagcgtace
attaaccatg
ccagcagert
aattaccaac
aggcctagat
ttgtttttat
gcttaatcag
tagatccecc
actgatctta
gatctcagtyg
gtacgagcca
tctatatgtt
gcectgtett
gtctgttgaa
ctgtagcgac
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tgtgatctygg
tgcaagtacc
cataccgtaa
gaaaccaccg
cgcggtaaca
¢tctccaaag
gtcctagaat
ctgagactgt
cttaatgtgg
ccrtecteac
taccccooert
ccaccececag
aacctcacca
tattacgaag
tgtacggeca
atggggacag
ggatcctact
ccctgettgt
tggcccagag
daatataaaa
ggagggattg
gagcagcttc
¢tagaaaagt
ttgctattee
gcagaccaca
agacaaaaac
tggtttacca
ctctttggac
gtccaggetc
tgaacgegtt
attttccacc
cttgacgagc
tgtcgtgaag
cctttgeagg

tcggagagoa
ccgcagggag
agtcggggty
gacaggctta
ccecctggga
tatccaattc
tcactgatge
accggacagg
gaccccgagt
caatagagat
ccactaccag
gaactggaga
atcccgacaa
gagtagcggt
cttcccaaca
tacctaaaac
accttgeage
ccaccacggt
taatttacca
gagagccagt
cagctggaat
atgccgetat

cactgaccte

taaaggaggg

cggggctagr
tatttgagac

ccttaatctc
cttgcattct
tggtrttigac
actggccgaa
atattgeegt
attcctagyg
gaagcagitc

cagcggaacc

6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580



ccccacctyg
aggcggcaca
tctcctcaag
gatctgatct
gtctaggecc
tgaccggegg
ccctgetgag
acggcagtgt
acggcgagat
ccaccctgta
gcatccctag
tgcaaaccag
agcagttcat
cagataaaat
tgtaggtttg
ctgagaatag
aacaggatat
gctgaatatg
agaacagatg
tttccagggt
ttegettete
ccccteactc
ataaaccctc
ctgagtgatt
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg
acccceegtt
ggtaagacac
gtatgtaggc
gacagtrattt

ctcrtgatcee

cgacaggtgc
accccagtgc
cgtattcaac
ggggcetcegg
ccecgaaccac
catggcctec
ctacaaggag
gctgggcagy
ctccaccetg
caccaccctg
gtgtgtgate
gggccacgag
cgacgagagg
aaaagatttt
gcaagctagce
agaagtrtcag
ctgtggtaag
ggccaaacag
gtcccecagat
gcceccaagga
gettetgtte
ggggcgcecay
ttgcagttgce
gactacccgt
aaccgtaaaa
cacaaaaatc
gcgtttcccc
tacctgtecg
tatctcagtt
cagcccgacce
gacttatcge
ggtgctacag
ggtatctgeg

ggcaaacaaa

ctctgeggee
cacgttgtga
aaggggctga

tgcacatgcet

ggggacgtgg
aagtgggatc
g9gcggegtge
ggccacaaca
gagaactgig
tcccctrgtg
ggcgagaacg
gtggtggttg
cctcaggact
atttagtctc
ttaagtaacg
atcaaggtca
cagttcctgce
gatatctgtg
gcggtccage
cctgaaatga
gcgegertct
tcctcogatt
atccgacttg
cagcgggggt
aggccgegtt
gacgctcaag
ctggaagctc
cctttctccce
cggtgtaggt
gctgcgectt
cactggeage
agttcttgaa
ctctgctgaa

ccaccgetgg

Segquence. txt

aaaagccacg
gttggatagt
aggatgccca
ttacatgtgt
trttccttty
aaaagggcar
ctatcggegyg
tgaggrtcca
gcaggctgga
acatgtgtac
tgaacttcaa
ttgacgatga
ggttcgagga
cagaaaaagg
ccattttgea
ggaacagatg
cceggetcag
gtaagcagtt
cctcageagt
ccctgtgect
gctccccgag
gactgagtecy
tggtcteget
Ctttcattac
gctggegttt
tcagaggtgyg
cctegtgege
ttcgggaage
cgttcgectec
atccggtaac
agccactggt
gtggtggect

gceagttacc

tagcggtggt

tgtataagat
tgtggaaaga
gaaggtaccc
ttagtcgagg
aaaaacacga
ggatatcgcet
ctgtctgatc
gaagggctcc
gggcaaggtg
cggegetatc
gtccaagggc
gaggtgtaag
tatcggegag
goggaatgaa
aggcatggaa
gaacagctga
ggccaagaac
cctgeeeegg
ttctagagaa
tatttgaact
ctcaataaaa
cecgggtace
gttcettygy
atgtgagcaa
ttccatagge
cgaaaccega
tctectgtic
gtggcgettt
aagctggget
tatcgtetty
aacaggatta
aactacgget
ttcggaaaaa

Trftttgrtt
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acacctgcaa
gtcaaatggce
cattgtatgg
ttaaaaaaac
ttataaatqg
tacgaggagg
aacaacaagyg
gccaccctge
tacaaggaca
atcatgtacg
gagaagtacc
aagctgatga
taagcggecy
agaccccacc
aaatacataa
atatgggecea
agatggaaca
ctcagggeca
ccatcagatg
aaccaatcag
gagcccacaa
cgtgtatcca
agggrctect
aaggccagea
tccgeecece
caggactata
cgaccctgee
ctcaatgetc

gtgtgcacga

agtccaaccc

gcagagcgag
acactagaag
gagttygtag

gcaagcagca

8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
3600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620



gattacgcgce
cgctcagtgg
cttcacctag
gtaaacttgg
tctatttegt
gggcttacca
agatttatca
tttatccgece
agttaatagt
gtttggtaty
catgttgtgce
ggccgcagtyg
atccgtaaga
tatgcggega
cagaacttta
cttaccgctg
atctrttact
aaagggaata
ttgaagcatt
aaataaacaa
aaccattatt
tcaagaattc
<210>
<211>
<212>
<213>

<220>
<223>

<400> 20
tagttattaa

20

DNA

cgttacataa
gacgtcaata
atgggtggag
aagtacgccc
catgacctta

catggtgatg

agaaaaaaag
aacgaaaact
atcctrttaa
tctgacagtt
tcatccatag
tctggececa
gcaataaacc
tccatccagt
ttgcgeaacy
gcttecattca
aaaaaagcgg
ttatcactca
tgcttttctg
ccgagttget
aaagtgctca
ttgagatcca
ttcaccageg
agggcgacac
tatcagggtt
ataggggttc
atcatgacat

at

11892

tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggacttitc
cggttttgge

gatctcaaga
cacgttaagg
attaaaaatg
accaatgctt
ttgcctgact
gtgctgeaat
agccagccgg
ctattaattg
ttgttygceat
gcrecggrtce
ttagctectt
tggttatgge
tgactggtga
cttgceccgge
tcattggaaa
gttcgatgta
tttctgggty
ggaaatgttg
attgtcteat
cgcgcacatt

taacctataa

Artificial Sequence

RCR vector - pAC3-y(D

ttacggggtc
atggcecegec
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggea

agtacatcaa

Sequence.txt

agatectttg
gattttggtc
aagttttaaa
aatcagtgag
cccegtegty
gataccgcga
aagggecgag
ttgccgggaa
tgctgcagge
ccaacgatca
cggtectecy
agcactgcat
gtactcaacc
gtcaacacgg
acgttcttcg
acccactegt
agcaaaaaca
aatactcata
gagcggatac
tccecgaaaa

aaataggcegt

attagttcat
tggctgaccy
aacgccaata
cttggcagta
taaatggccc

gtacatctac

tgggcgtgga

atcttticta
atgagattat
tcaatctaaa
gcacctatct
tagataacta
gacccacgct
cgcagaagtg
gctagagtaa
atcgtggtgt
aggcgagtta
atcgttgtca
aatrcrctta
aagtcattct
gataataccy
gggcgaaaac
gcacccaact
ggaaggcaaa
ctettecttt
atatttgaat
gtgecaccty

atcacgaggc

agcccatata
cccaacgace
gggactttce
catcaagtgt
gcoctggeatt
gtattagtca

tagcggttty

Page 31

cggggtctga

caaaaagoat
gtatatatga
cagcgatcty
cgatacggga
caccggetec
gtcctgcaac
gtagttcgec
cacgetegtce
catgatcccce
gaagtaagtt
ctgtcatgec
gagaatragtyg
cgccacatag
tctcaaggat
gatctrcage
atgccgcaaa
ttcaatatta

gtatttagaa

acgtctaaga

cctttegtet

tggagttceg
ccegececatt
attgacgtca
atcatatgec
atgcccagta
tcgetattac

actcacgggg

10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11892

60
120
180
240
300
360
420



atttccaagt
ggactttcca
acggtgggag
actgagtcge
ggtctcgetyg
tttcatttgg
ccgggaggra
tgattttatg
tggtggaact
£gggggccgt
gtgcacccce
tcccgectee
tctgctgcag
atatgggcca
agcggatcge
ctgcagaatg
tcatcaccca
tcccctacat
ttgtacaccce
ctcctegttce
ccaaacctaa
aagacccecece
gagaagcgac
ggagacggga
gaggaaacgg
ataataaccc
tcatcaccca
gagaagaaaa
gccccactea
attacaccac
gtctccaaaa
ggcccaatga
ctccttatga

agtctgcccc

ctcecacceca
aaatgtcgta
gtctatataa
ccgggtacec
ttccttggga
gggctegtece
agetggecag
cgcctgegtce
gacgagttcg
ttttgtggec
cttagaggag
gtctgaattt
catcgttctg
gactgttacc
tcacaaccag
gccaaccttt
ggttaagatc
cgtgaccrgg
taagcctccg
gaccccgect
acctcaagtt
gccttatagg
ccctgeggga
geecccctgtyg
acagcttcaa
trctttttct
tcageccace
acaacgggtg
actgcccaat
ccaggcagge
cgcgggcaga
gictcccteg
ccetgaggac

agacattggg

ttgacgtcaa

acaactcege
gcagagctgg
gtgtatccaa
gggtctocte
gggatcggga
caacttatct
ggtactagtt
gaacacccgg
cgacctgagt
ggatatgtgg
ttgctttegg
tgttgtetet
actcccttaa
tcggtagaty
aacgtcggat
aaggtctrett
gaagccttygy
cctectettce
cgatcctece
ctttctgaca
gacccaagac
gaggcaccgg
gcecgactcca
tactggcegt
gaagatccag
tgggacgact
ctctragagy
gaagtcgatg
aggaaccacc
agccccaccea
gccttoctay
ccagggcaag

agaaagttag

Sequence. txt

tgggagtttg
ccecattgacy
tttagtgaac
taaaccctcet
tgagtgatty
gacccctgec
gtgtctgtec
agctaactag
ccgcaaccct
cCaaaaatcc
ttctggtagg
tttygggaccg
gtctgactgt
gtttgacctt
tcaagaagag
ggccgcgaga
cacctggecc
cttttgaccc
ctccatcege
tttatccage
gtggggggcc
caccecectte
acccctecce
ctacctcgea
tctectctte
gtaaactgac
gtcagcagct
ctagaaaggc
cegettitec
tagtccacta
attrtggccaa
agagacttaa
aaactaatgt
agaggttaga

rPage 32

ttttageacce
caaatgggcg
cggegecagt
tgcagttygea
actacccgtc
cagggaccac
gattgtctag
ctectgtatet
gggagacgtc
cgatcgtttt
agacgagaac
aageegegec
gtttctgtat
aggtrcactyyg
acgttgggrt
cggcaccttt
gcatggacac
ccctecetgg
ccegtetcte
cctcactect
gcrcategac
cgacagggac
aatggecatct
ggcaticceee
tgacctttac
agctctgatc
gttggggact
g9g9tg9cggggc
cctegagege
tcgecagttg
ggtaaaagga
ggaagcctat
gtctatgtct

agatttaaaa

aaaatcaacg
gtaggcgtgt
cctcecgattg
tccgacttgt
agcgggggtc
cgacccacca
tgtctatgac
ggcggacccg
ccagggactt
ggactctttg
Ctaaaacagt
gcgegtotty
ttgtctgaga
aaagatgtcg
accttctget
aaccgagacc
ccagaccagg
gtcaagccct
ccccttgaac
tctctaggeg
ctacttacag
ggaaatggtg
cgcctacgtg
ctecgegeag
aactggaaaa
gagtctgttc
ctgctgacceg
gatgatgggc
ccagactggg
ctcctagegg
ataacacaag
cgcaggtaca
ttcatttyge

ddaCaagacgc

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1820
1980
2040
2100
2160
2220
2280
2340
2400
2460



ttggagattt
gagaggaacg
agcagaaaga
ctgtcgttag
atcgcgacca
aaccacgagg
gaggtcaggg
ccgtcacctt
ccctaagtga
ccacggatcg
cagactgtcc
actttgagag
ccctaaatat
tagggtccac
tggcagttcy
taaaacaata
tgttggacca
ttaagaaacc
gggtggaaga
cgtcececacca
accccaccag
gacaattgac
aggcactygcea
agtacgtgga
gggccctgtt
tttgocagaa
ctgaggceag
gggagttcct
cagcceceett
aaaaggccta
atttgactaa
taacgcaaaa
cagtagcagce

aggatgcagg

ggttagagag
tatcaggaga
gaaagaaaga
tggacagaaa
gtgtgccetac
acctcgggga
tcaggagecc
cctggtagat
taagtctgec
caaagtacat
ctatcctcty
atcaggagcc
agaagatgag
atggetgrct
ccaagctect
ccccatgtea
gggaatactyg
agggactaat
catccacccc
gtggtacact
tcagcctcte
ctggaccaga
cagagaccta
tgacttactg
acaaacccta
acaggtcaag
adaaagagact
agggacggca
gtaccctcetc
tcaagaaatc
gecctrttgaa
actgggacct
tgggtggecc

caagctaace

gcagaaaaga
gaaacagagg
gatcgtagga
caggatagac
tgcaaagaaa
ccaagacccc
cceectgaac
actggggecec
tgggtccaag
ctagctaccg
ttaggaagag
caggttatgg
catcggctac
gattttccte
ctgatcatac
caagaagcca
gtaccctgece
gattatagge
accgtgoeeca
gtgcttgatt
ttcgecttty
ctcccacagg
gcagacttcc
ctggeoegeea
gggaacctcg
tatctggggt
grtgatggggc
ggcttctgrc
accaaaacgg
aagcaagctc
ctctttgtcg
tggegtegge
ccttgectac

atgggacagc

Seguence, txt

tctttaataa
aaaaagaaga
gacatagaga
agggaggaga
aggggcactyg
agacctccct
ccaggataac
aacactcegt
gggctactgg
gtaaggtcac
atttgctgac
gaccaatgag
atgagacctc
aggcerggge
ctctgaaagce
gactggggat
agtccccctg
ctgtccagga
acccttacaa
taaaggatgce
agtggagaga
gtttcaaaaa
ggatccagca
cttctgaget
ggratcggge
atcttctaaa
agcctactcec
gcectetggat
ggactctgtt
ttctaactge
acgagaagca
cggtggecta
ggatggtragc
cactagtcat
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acgagaaacc
acgeccgtagg
gatgagcaag
acgaaggagg
ggctaaagat
cctgacccta
cctcaaagtce
gctgacccaa
aggaaagcgy
ccactctrtce
taaactaaaa
gcagcccectg
aaaagagcca
ggaaaccggy
aacctctacc
caagccccac
gaacacgccc
tctgagagaa
cctcttgage
ctttttctge
tccagagatyg
cagtcccace
cccagacttg
agactgccaa
ctcggecaag
agagggtcag
gaagacccct
ccctgggttt
taattggggc
ccecageectg
gggctacgec
cctgtecaaa
agccattgece

tctggeeece

ccggaagaaa
acagaggatg
ctattggcca
tcccaactcg
tgtcccaaga
gatgactagg
ggggggcaac
aatcctggac
tatcgctgga
ctccatgtac
gcccaaatcec
caagtgttga
gatgtttctc
ggcatgggac
cccgtgteca
atacagagac
ctgctacccyg
gtcaacaagc
gggcteccac
Ctgagactcce
ggaatctcag
ctgtttgatg
atcctgctac
caaggtactc
aaagcccaaa
agatggctga
cgacaactaa
gcagaaatgg
ccagaccaac
gggttgccag
aaaggtgtcc
aagctagacc
gtactgacaa

catgcagtag

2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500



aggcactagt
aggccttget
ctacgctget
aagcccacyy
ggtacacgga
ccaccgagac
ctgaactgat
atactgatag
gtgggttgct
taaaagccct
gacacagcge
tcacagagac
aacattttca
ataaaacaaa
ttgaattatt
tcctagagag
tcactgagac
gaactagggt
agcccggatt
tagaagcctt
agatcttecce
teteccaaggt
catacagacc
taactaaatt
tgtaccgagc
gggcacccece
cctctcteca
tggcggcage
gcgacacagt
cttacacagt
tacacgeege
ggcgegttca
agtcatggga

aacctggaga

caaacaaccc
tttggacacg
cccactgect
aaccecgaccc
tggaagcagt
cgaggtaatc
agcactcacc
ccgttatget
cacatcagaa
ctttctgece
cgaggctaga
tccagacacce
ttacacagtyg
gaagtattgg
agactrtctt
aagccacagt
ctgcaaagct
ccgcgggeat
gtatggctat
cccaaccaag
caggttcgge
gagtcagaca
ccaaagctca
aacgcttgea
ccgeaacacyg
gccecttgta
agctcactta
ctaccaagaa
gtgggtcege
cctgctgacc
ccacgtgaag
acgcrtctcaa
gtccrgttag

gtcaccaacc

ccegaceget
gaccgggtcc
gaggaagggc
gacctaacgg
ctcttacaag
tgggctaaag
caggccctaa
tttgctacty
ggcaaagaga
aaaagactta
ggcaaccgga
tctaccctcec
aCtgatataa
gtctaccaag
catcagctga
ccctactaca
tgtgcacaag
cggeccggea
aaatatcttc
aaagaaaccyg
atgcctcagg
gtggccgate
ggccaggtag
actggcetcta
ccgggeeccce
aactteccctg
caggctectct
caactggacc
cgacaccaga
acceccaccg
gctgeegace
aacccecctea
gagtagggat
tgatgactgg

Sequence.txt

ggctttccaa
agttcggacc
tycaacacaa
accagecget
agggacagcyg
ccetgecage
agatggcaga
cccatatcca
tcaaaaataa
gcataatcca
tggctgacca
tcatagaaaa
aggacctaac
gaaaacctgt
ctcacctcag
tgctgaaccy
tcaacgccag
ctcattggga
tagtttttat
ccaaggtegt
tattgggaac
tgttggggat
aaagaatgaa
gagactggot
atggcctcac
accctgacat
acttagtcca
gaccggtyggt
ctaagaacct
ccctcaaagt
€cgggggrag
agataagatt
ggcagagage
gcgtaccgcec
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cgcccggatg
ggtggtagcc
crgccttgat
cccagacgec
taaggcggga
cgggacatcc
aggtaagaag
tggagaaata
agacgagatc
ttgiccagga
agcggcecga
ttcatcacce
caagitgggg
gatgcctgac
cttctcaaaa
ggatcgaaca
caagtctgcc
gatcgatttce
agataccttt
aaccaagaag
tgacaatggyg
tgattggaaa
tagaaccatc
gctectacte
cccatatgag
gacaagagtt
gcacgaagtc
acctcaccet
agaacctcgc

agacggcatc

‘accatcctet

aacccgtgga
ccccatcagg

aatgccacct

actcactatc
ctgaacccgg
atcctggecey
gaccacacct
gcrgeggtga
gctecagegag
ctaaatgttt
tacagaaqggc
ttggccctac
catcaaaagg
aaggcagcecea
tacaccrcag
gccatttatg
cagtttactt
atgaaggctc
¢tcaaaaata
gttaaacagg
accgagataa
tctggctgga
ctactagagy
cctgectteg
ttacattgtg
aaggagactt
ccctragecc
atcttatatg
actaacagce
tggagacctc
taccgagtcg
tggaaaggac
gcagcttgga
agactgacart
agcccttraat
tctttaatgt

ccctectygy

4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540



aactgtacaa
gtgggaccct
acagcggacc
tgggggacca
ctggaagccc
cacgggatgc
cttccaaggg
aggaaaaaag
aacagatcct
ccecatagag
tgtaccgget
tacaccctca
tagactacta
gacccaagaa
cgtgggcact
taagcttacc
tcaccaggcec
acccgecegga
gctcaatcta
ctecceegat
atcattgacc
agggacgggg
ccagacagac
gttgtctgaa
aggtctctge
gagagacage
aggccaagga
caccatcatg
caatcgattg
tcagcaatat
gcegetigga
ctrttggeaa
gtctttcccc

ctctggaagce

gatgcettec
tcagaccagg
cggacttttg
ggagagggcet
acatcatcgt
tctaaagttg
gctactcgag
gctaactagg
attaccatgt
cccaacccag
ccacagccac
acctecccta
gctctagtca
tgttggctgt
tataccaatc
ctatctgaag
ttatgtaaca
acaatgtggg
accacagatt
tatatgtatg
ctggcecttc
accactgect
ctcaacgaag
gtagtcctac
gcagccctaa
atggccaaat
tggttcgaag
ggacctctaa
gtccaatttg
caccagctaa
ataaggccyg
tgtgagggce
tctegecaaa

ttcttgaaga

caaaattata
aaccgtargt
actrttacgt
actgtggtaa
gggacctaat
cctgtggece
ggggcagatg
acgggeccaa
tcteectgac
tattacccga
ctagceecect
caagtccaag
aaggagccta
gcttagtgte
attccaccyce
tgacaggaca
ccacccaaag
cttgcagcac
attgtgtatt
gtcagecttga
tactaggaqgg
taattaaaac
tcgaaaagtc
agaaccgeag
aagaagaatg
taagagaaag
ggctgtitaa
tagtactctt
ttaaagacag
aacccataga
tgtgcgttig
cggaaacctg
ggaatgcaag

caaacaacgt

Sequence.txt

ttttgatcta

cgggtatggc
gtgccctggg
atggggytgt

ctceccttaag
ctgctacgac
caacccteta
atcgtgggga
ccggeaggte
ccaaagactc
caataccagt
tgtcccacag
tcaggegett
gggacctect
tceggecaac
gggcctatge
cgccggetca
tggattgact
agttgaactc
acagcgtacc
attaaccatg
ccagcagtrt
aattaccaac
aggcctagat
ttgtttttat
gcttaatcag
tagatcccecc
actgatctta
gatctcagtg
gtacgageca
tcratatgtt
geccrgtett
grctgttgaa

ctgtagcgac

tgtgatctgg
tgcaagtacc
cataccgtaa
gaaaccaccyg
cgcggtaaca
ctctccaaag
gtcctagaat
ctgagactgt
cttaatgtygg
ccttectcac
taccececett
ccaccecocag
aacctcacca
tattacgaag
tgtacggcecea
atgggggcag
ggatcctact
ccctgcttgt
tggcccagag
adatataaaa
ggagggattyg
gagcagcttc
ctagaaaagt
ttgctattcec
gcagaccaca
agacaaaaac
tggtttacca
ctetttggac
gtccaggctce
tgaacgcegtt
attttccacc
cttgacgagce
tgtcgtgaag
cctitygcagg
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tcggagagga
ccgcagggag
agtcggagtg
gacaggctta
cceectgaga
tatccaattc
tcactgatge
accggacagg
gaccccgagt
caatagagat
ccactaccag
gaactggaga
atrcccgacaa
gagtagcggt
cttcccaaca
tacctaaaac
accttgcagc
ccaccacggt
taatttacca
gagagccagt
cagctggaat
atgcegetat

cactgacctc

taaaggaggg
cggggctagt
tatttgagac
ccttaatctc
cttgcattct
tggttttgac
actggccgaa
atattgccgt
attcctaggg
gaagcagttc

cagcggaacc

6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580



ccecacctgg
aggcggcaca
tctecctcaag
gatctgatct
gtctaggecec
tgacaggggy
cggccttagg
acggaagtgt
atggtgagat
ccactttgta
gtattccacg
tacaaactag
daacaatttat
cagataaaat
tgtaggtttg
crgagaatag
aacaggatat
gctgaatatg
agaacagatg
tttccagggt
ttegettcic
ccectecactc
ataaaccgtc
ctgagtgatt
aaaggccagy
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg
acccecegtt
ggtaagacac
gtatgtaggc
gacagtattt

ctcttgatcc

cgacaggtgc
accccagtgce
cgtattcaac
ggggectegyg
cccgaaccac
aatggcaagc
ttacaaagag
tcteggtegt
ctccactttg
tacgacgctg
ctgtgtigtc
aggtcacgag
cgatgaaaga
aaaagatttt
gcaagctagce
agaagttcag
ctgtggtaag
ggccaaacag
gtccccagat
gccccaagga
gcttctgttc
ggggcgeeag
ttgcagttgc
gactacccgt
aaccgtaaaa
cacaaaaatc
gcgtttceccce
tacctgtccyg
tatctcagtt
cagccecgacce
gacttatcgc
ggtgctacag
ggtatctgeg

ggcaaacaaa

ctctgeggec
cacgttgtga
aaggggctga
tgcacatgct
ggggacgtgg
aagtgggatc
ggtggtgttc
ggtcacaaca
gaaaactgtg
tctecatgeg
ggtgagaacy
gttgrtgttg
cctcaggatt
atttagtctc
ttaagtaacg
atcaaggtca
cagttcctge
gatatctgtyg
gcggtccage
cctgaaatga
gcgcgetict
tcctccgatt
atccgactig
cagcgggggt
aggccgegtt
gacgctcaag
ctggaagctce
cctttcteec
cggtgtaggt
gcrgegectt
cactggcage
agttcttgaa
ctctgetgaa

ccaccgetygg

Seguence. txt

aaaagccacg
gttggatagt
aggatgccca
ttacatgtgt
ttttectttg
agaagggtrat
ctattggegg
tgagatttca
ggagattaga
acatgtgrac
ttaatttcaa
ttgacgatga
ggtttgaaga
cagaaaaagy
ccattttgea
ggaacagatg
cceggetcag
gtaagcagtt
cctcagcagt
ccctgtgect
gctccccgag
gactgagtcy
tggtcteget
ctttcattac
gctggegttt
tcagaggtgg
cctegtgege
ttcgggaage
cgttcgetcc
atccggtaac
agccactggt
gtggtggcct
gccagttacc

tagcggrggt

tgtataagat
tgtggaaaga
gaaggtacec
ttagtcgagg
aaaaacacga
ggacattgcc
atgtctratc
aaagggatcc
gggcaaagtg
aggtgccatc
aagtaagggc
gaggtgtaaa
tattggtgag
ggggaatgaa
aggcatggaa
gaacagctga
ggccaagaac
cctygececyg
ttctagagaa
tatttgaact
ctcaataaaa
cccgggtace
gttccttggy
atgtgagcaa
ttccataggce
cgaaacccga
tctectgtte
gtggcgcttt
aagctggget
tatcgtettg
aacaggatta
aactacgget
ttcggaaaaa

trLrrtgett
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acacctgcaa
gtcaaatggce
cattgtatgg
ttaaaaaaac
ttataaatgg
tatgaggagg
aataacaaag
gccacactac
tacaaagata
atcatgtatyg
gagaaatatt
aagatcatga
taggcggecyg
agaccccace
aaatacataa
atatgggcca
agatggaaca
ctcagggeca
ccatcagatg
aaccaatcag
gagcccacaa
cgtgratcca
agggtctcct
aaggccagea
tecgeeecce
caggactata
cgaccctgec
ctcaatgetc
gtgtgcacga
agtccaaccce
gcagagcgag
acactagaag
gagttggtag

gcaagcagea

8640
8700
8760
8820
3880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
16080
10140
10200
10260
10320
10380
10440
10500
10560
10620



gattacgcge
cgctcagtgg
cttcacctag
gtaaacttgg
tctatttegt
gggcttacca
agatttatca
tttatccgec
agttaatagt
grttggratg
catgttgtgc
ggccgeagtg
atccgtaaga
tatgcggcga
cagaacttta
cttaccgctg
atcttttact
aaagggaata
ttgaagcatt
aaataaacaa
aaccattatt
tcaagaattc
<210>
<211>
<212>
<213>

<220>
<223>

<400> 21
tagttattaa

21
DNA

cgttacataa
gacgtcaata
atgggtggag
aagtacgccc
catgacctta

catggtgatg

agaaaaaaag
aacgaaaact
atccttttaa
tctgacagtt
tcatccatag
tctggcececa
gcaataaacc
rccatecagt
ttgcgcaacyg
gcttcattca
aaaaaagcegg
ttatcactca
tgcttttctg
ccgagttyget
aaagtgctca
ttgagatcca
ttcaccagey
agggcgacac
tatcagggtt
ataggggttc
atcatgacat

at

12007

tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggactttc

cggttttgge

gatctcaaga
cacgttaagg
attaaaaatqg
accaatgett
ttgcctgact
gtgctgcaat
agccageegy
ctattaattg
ttgttgccat
gctecggtte
ttagctcott
tggttatgge
tgactggtga
cttgccegge
tcattggaaa
gttcgatgta
tttctgggtg
ggaaatgttg
attgtctcat
cgcgeacatt

taacctataa

Artificial Sequence

RCR Vector - pACE-CD

ttacggggtc
atggecegece
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggea

agtacatcaa

Sequence. txt

agatcctttg
gattttggtc
aagttttaaa
aatcagtgag
cceegtegtg
gataccgcga
aagggccgag
ttgccgggaa
tgcrgcaggce
ccaacgatca
cggtectecey
agcactgcat
gtactcaacc
gtcaacacgg
acgttcttey
acccactegt
agcaaaaaca
aatactcata
gagcggatac
tccccgaaaa

aaataggcgt

attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggccec

gtacatctac

tgggcgtgga

atcttttcta_
atgagattat
tcaatctaaa
gcacctatcet
tagataacta
gacccacgcet
cgcagaagtyg
gctagagtaa
atcgtggtgt
aggcgagtta
atcgttgtca
aattctctta
aagtcattect
gataataccyg
gggcgaaaac
gcacccaact
ggaaggcaaa
ctcttecttt
atatttgaat
gtgccacctg

atcacgagge

agcccatata
ceccaacgace
gggactttec
catcaagtgt
gcctggeatt
gtattagtca

tagcggtretg
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cggggictga
caaaaaggat
gtatatatga
cagcgatctg
cgatacggga
caccggetec
gtcctgeaac
gtagttcgec
cacgctcgic
catgatecece
gaagtaagtt
ctgtcatgece
gagaatagig
cgccacatag
tctcaaggat
gatcttcagc
atgccgeaaa
ticaatatta
gtatttagaa
acgtctaaga

ccrttegtet

tggagttccg
ccegeccatt
attgacgtca
atcatatgcc
atgcccagta
tcgetattac

actcacgggyg

10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11892

60
120
180
240
300
360
420



atttccaagt
ggactttcca
acggtgggag
actgagtegce
ggtctcgety
trtcatttgg
ccgggaggta
tgattttatg
tggtggaact
cgggggeegt
gtgcaccecc
tcecgectee
tctgetgeay
atatgggceca
agcggatcgc
ctgcagaaty
tcatcaccca
tccectacat
ttgtacacce
ctcctegttc
ccaaacctaa
aagaccccce
gagaagcgac
ggagacggga
gaggaaacgg
ataataaccc
tcatcaccca
gagaagaaaa
gccccactca
attacaccac
gtctccaaaa
ggcccaatga
ctcettatga

agtctgeece

ctccacccca
aaatgtcgta
gtctatataa
ccgggtaccce
ttecettgyga
gggctegtece
agctggccag
cgectgogtce
gacgagttcyg
ttttgtggcec
cttagaggag
gtctgaattt
catcgttectyg
gactgttacc
tcacaaccag
gcecaaccttt
ggtraagatc
cgtgacctgg
taagcetecy
gaccccgect
acctcaagtt
gcettatagy
ccctgeggoa
gcececcctgtg
acagcttcaa
ttCttttict
tcagcccacce
acaacgggty
actgecccaat
ccaggcaggt
cgcgggeaga
gtcteccteoy
ccctgaggac

agacattggg

ttgacgtcaa
acaactccge
gcagagctgg
gtgtatccaa
gggtctecte
gggatcggga
caacttatct
ggtactagtt
gaacacccgg
cgacctgagt
ggatatgtgg
ttgctttcgg
tgttgtctet
actcccttaa

tcggtagatg

aacgtcggat:

aaggtcttrtt
gaagccttgg
cctectette
cgatcctece
ctttctgaca
gacccaagac
gaggcaccgg
gccgacteca
tactggeegt
gaagatccag
tgggacgact
ctcttagagg
gaagtcgatg
aggaaccacc
agceccacca
gccttectag
ccagggcaag

agaaagttag

Sequence.txt

tgggagtttg
cccattgacg
tttagtgaac
taaaccctct
tgagtgattg
gacccetgece
gtgtctgtec
agctaactag
ccgcaaccct
CcCaaaaatcc
ttctggtagg
tttgggaccg
gtctgactgt
gtttgacctt
tcaagaagag
ggccgegaga
cacctggecec
cttitgaccc
ctecateecge
tttatccage
gtggggggec
cacccectte
accectecec
ctacctcgea
tCtectctte
gtaaactgac
gtcagcaget
ctagaaaggc
ccgettttec
tagtccacta
atttggccaa
agagacttaa
aaactaatgt

agaggttaga

ttttggcacc
caaatgggcg
cggcgecagt
tgcagttgca
actaccegtce
cagggaccac
gattgtctag
ctctgtatct
gggagacgtc
cgatcgtttt
agacgagaac
aagccgegec
gtttctgtat
aggtcactgy
acgttgggtt
cggcaccttt
gcatggacac
ccctecctgg
ccegtetcte
cctcactect
gctcatcgac
cgacagggac
aatggecatct
ggcattcccc
tgacctttac
agctctgatc
gttggggact
ggtgcggggc
ccregagege
tcgccagttg
ggtaaaagga
ggaagcctat
gtctatgtet

agatttaaaa
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aaaatcaacg
gtaggcgtgt
cctecgattyg
tccgacttgt
agcgggggtce
cgacccacca
tgtctatgac
ggcggacccyg
ccagggactt
ggactcttfg
ctaaaacagt
gcgegtettg
ttgtctgaga
aaagatgtcg
accrtetger
aaccgagacc
ccagaccagyg
gtcaagceceet
cccecrtgaac
tctctagygeyg
ctacttacag
ggaaatggtg
cgcctacgtg
ctccgegeag
aactggaaaa
gagtctgtte
ctgctgaccy
gatgatgggc
ccagactggg
ctcctageag
ataacacaag
cgcaggtaca
tTtcattiggce

aacaagacgc

480

340

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460



ttggagattt
gagaggaacg
agcagaaaga
ctytcgttag
atcgcgacca
aaccacgagg
gaggtcaggg
ccgtcacctt
ccctaagtga
ccacggatcg
cagactgtcc
actttgaggg
ccctaaatat
tagggtccac
tggcagttcg
taaaacaata
tgttggacca
ttaagaaacc
gggtggaaga
cgtcccacca
acceeaccag
gacaattgac
aggcactgca
agtacgtgga
gggecctgtt
tttgccagaa
ctgaggccag
gggagttcct
cagcccectt
aaaaggccta
atttgactaa
taacgcaaaa
cagtagcage

aggatgcagg

ggttagagag
tatcaggaga
gaaagaaaga
tggacagaaa
gtgtgcctac
acctegggga
tcaggagecec
cctggtagat
taagtctgee
caaagtacat
ctatcctctg
atcaggagece
agaagatgag
atggctgtct
ccaagctect
ccccatgtea
gggaatactg
agggactaat
catccaccce
gtggtacact
tcagcetcte
ctggaccaga
cagagaccta
tgacttactg
acaaacccta
acaggtcaag
aaaagagact
dagggacggca
gtaccctctce
tcaagaaatc
gecctttgaa
actgggacct
tgggrggeec

caagctaace

gcagaaaaga
gaaacagagyg
gatrcgtagga
caggatagac
tgcaaagaaa
ccaagacccec
cceectgaac
actggggeec
tgggtccaaqg
ctagctaccg
ttaggaagag
caggttatgg
catcggctac
gatttrtectce
ctgatcatac
caagaagcca
gtaccctgece
gattataggce
accgtgecca
gtgcttgart
ttegectttg
ctcccacagg
gcagacttcc
ctggeccgeca
gggaacctcg
tatctggggt
gtgatggggc
ggcttetgtce
accaaaacgg
aagcaageic
crctrttgteyg
tggcgicgge
ccttgectac

atgggacage

Sequence. txt

tctttaataa
aaaaagaaga
gacatagaga
agggaggaga
aggggcactg
agacctcect
ccaggataac
aacactcegt
gggctactgg
gtaaggtcac
atttgctgac
gaccaatggg
atgagacctc
aggcctgggce
ctctgaaagce
gactggggat
agtcccccty
ctgtccagga
acccttacaa
taaaggatgce
agtggagaga
gtttcaaaaa
ggatccageca
cttctgaget
ggtatcgggce
atcttctaaa
agcctactee
gcctctggat
ggactctgtt
ttctaactge
actgagaagca
cggtygccta
ggatggtagce

cactagtcat

acgagaaacc
acgcegtagg
gatgagcaaé
acgaaggagg
ggctaaagat
cctgacccta
cctcaaagtce
gctgacccaa
aggaaagcgy
ccactetttc
taaactaaaa
gcagcccctg
aaaagagecca
ggaaaccgygg
aacctctacc
caagcececac
gaacacgcec
tctgagagaa
cctcttgage
cttrttctge
tccagagatg
cagtcccacc
cccagacttg
agactgccaa
ctcggecaag
agagggtcag
gaagacccct
ccetygggtet
taattggggce
cccageectyg
gggctacgec
cctgtccaaa
agcecattgcec

tctggececec
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ccggaagaaa
acagaggatg
ctattggcea
tcccaactcg
tgtcccaaga
gatgactagg
ggggggcaac
aatcctggac
tatcgctgga
ctccatgtac
gcccaaatcec
caagtgttga
gatgtttcte
ggcatgggac
ccegrgteca
atacagagac
ctgctacccg
gtcaacaagc
gggcteceac
ctgagactcc
ggaatctcag
ctgtttgatg
atcctgctac
caaggtactc
aaagcccaaa
agatggctga
cgacaactaa
gcagaaatgg
ccagaﬁcaac
gggttgccag
aaaggtgtcc
aagctagacc
gractgacaa

catgcagtag

2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500



aggcactagt
aggeettget
ctacgctget
aagcccacgg
ggtacacgga
ccaccgagac
ctgaactgat
atactgatag
gtgggttgcet
taaaagccct
gacacagcge
tcacagagac
aacattttca
ataaaacaaa
ttgaattatt
tcctagagag
tcactgagac
gaactagggt
agcccggatt
tagaagectt
agatcttece
tctccaaggt
catacagacc
taactaaatrt
tgtaccgagce
gggcaccccc
cctctcteca
tggcggcage
gcgacacagt
cttacacagt
tacacgccge
ggcgcegttca
agtcatggga

aacctggaga

Caaacaacce
tttggacacg
cccactgect
aacccgacec
tggaagcagt
cgaggtaatc
agcactcacc
ccgttatget
cacatcagaa
ctttctgece
cgaggctaga
tccagacacc
ttacacagtg
gaagtattgg
agactttctt
aagccacagt
ctgcaaagcet
ccgegggeart
gtatggctat
cccaaccaag
caggttcggce
gagtcagaca
ccaaagctca
aacgcttgea
ccgcaacacg
gcococttgta
agctcactta
ctaccaagaa
gtgggiccge
cctgctgacce
ccacgtgaag
acgctctcaa
gtéctgttag

gtcaccaacc

ccecgaceget
gaccgggtcc
gaggaagggc
gacctaacgyg
ctcttacaag
tgggctaaag
caggccctaa
tttgctactg
ggcaaagaga
aaaagactta
ggcaaccgga
tctacectce
actgatataa
gtctaccaag
catcagctga
ccctactaca
tgtgcacaag
cggececggea
aaatatcttc
aaagaaaccg
atgcctceagg
gtggccgatc
ggccaggtag
actggctcta
ccgggeccecec
aacttcecty
caggctctcet
caactggacc
cgacaccaga
accceccacey
gctgccgacc
aaccccctea
gagtagggat
tgatgactgg

Sequence . txt

ggctrtccaa
agttcggacc
tgcaacacaa
accagcecget
agggacagcg
ccotyecage
agatggcaga
cccatatceca
tcaaaaataa
gcataatcca
tggctgacca
tcatagaaaa
aggacctaac
gaaaacctgt
ctcacctcag
tgctgaaccg
tcaacgccag
ctcattggga
tagtttttat
ccaaggtegt
tattgggaac
tgttggggat
aaagaatgaa
gagactgggt
atggcctcac
accctgacat
acttagtcca
gaccggtggt
ctaagaacct
ccctcaaagt
€cgggggtgg
agataagatt
ggcagagagc

gcgtaccgec

cgcccggatg
ggtggtagcc
ctgcettgat
cecagacgeo
taaggcggga
cgggacatcc
aggtaagaag
tggagaaata
agacgagatc
ttgtccagga
agcggcccga
ttcatcacce
caagttgggg
gatgcctgac
cttctcaaaa
ggatcgaaca
caagtctgee
gatcgatttc
agataccttt
aaccaagaag
tgacaatggg
tgattggaaa
tagaaccatc
gctectactc
cccatatgag
gacaagagtt
gcacgaagtc
acctecaccct
agaacctcge
agacggcatc
accatcctct
aacccgtgga
ceececatcagy

aatgccacct
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actcactatc
ctgaaccecgg
atcctggecy
gaccacacct
gctgcgygtga
gctcageggg
Ctaaatgttt
tacagaaggc
ttggeccctac
catcaaaagg
aaggcagcca
tacacctcag
gccatttatg
Cagittactt
atgaaggctc
ctcaaaaata
gttaaacagg
accgagataa
tctggetgga
ctactagagg
cctgectteg
ttacattgtg
aaggagactt
cccttagecc
atcttatatg
actaacagcc
tggagacctc
taccgagtcy
tggaaaggac
gecagcttgga
agactgacat
agcccttaat
tcittaatgt

ccectectggg

4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6Q00
6060
6120
6180
6240
6300
6360
6420
6480
6540



aactgtacaa
gtgggaccct
acagcggacc
tgggggacca
ctggaagccc
cacgggatgce
cttccaagag
aggaaaaaag
aacagatcct
ccccatagag
tgtaccggcet
tacaccctea
tagactacta
gacccaagaa
cgtgggeact
taagcttacc
tcaccaggec
acccgeegga
gctcaatcta
crceccecgat
atcattgacc
agggacgggg
ccagacagac
gttgtctgaa
aggtctctge
gagagacagc
aggccaagga
caccatcatyg
caatcgatta
tCaacaatat
agccgettgg
tcttttogea
ggtctttccce

cctctggaag

gatgccticc
tcagaccagg
cggactttty
ggagagggct
acatcategt
tctaaagttg
gctactcgag
gctaactggg
attaccatgt
cccaacccag
ccacagecac
acctccecta
gctctagtca
tgttggctgt
tataccaatc
ctatctgaag
ttatgtaaca
acaatgtggg
accacagatt
tatatgtatg
ctggcccttc
accactgect
ctcaacgaag
gtagtcctac
gcagccectaa
atggccaaat
tggttcgaag
ggacctctaa
gtccaatttg
caccagcetga
aataaggccg
atgtgagggc
ctctegecaa

cttcttgaag

caaaattata
aaccgtatgt
acttttacgt
actgtggtaa
gggacctaat
cctgtggecc
ggggcagatg
acgggececaa
tcteectgac
tattacccga
ctagccecct
caagtccaag
aaggagccta
gcttagtgtc
attccacegce
tgacaggaca
ccacccaaag
cttgcagceac
attgtgtatt
gtcagcttga
tactaggagg
taattaaaac
tcgaaaagtc
agaaccgeag
aagaagaatg
taagagaaag
ggctgtttaa
tagtactctt
ttaaagacag
agcctataga
gtgtgcgttt
ccggaaacct
aggaatgcaa

aCdaacaacg

Sequence.txt

ttttgatcta
cgggtatgge
gtgcectggg
atggggatgt
ctecccttaag
ctgcracgac
caaccctcta
atcgtgggga
ccggeaggtce
ccaaagactc
caataccagt
tgtcccacag
tcaggegett
gggacctcct
tccggecaac
gggcctatge
cgeeggetea
tggattgact
agttgaactc
acagcgtace
attaaccatg
ccagcagttt
aattaccaac
aggcctagat
ttgtttetat
gcttaatcag
tagatccecc
actgatctta
gatatcagtg
gtacgagcca
gtctatatgt
ggcccrgtct
ggtctgttga
tctgtagcega

tgtgatctgy
tgcaagtacc
cataccgtaa
gaaaccaccy
cgcggtaaca
ctctecaaag
gtcctagaat
ctgagactgt
cttaatgtgg
cCttectcac
taccceeett
ccacccoccag
aacctcacca
tattacgaag
tgtacggeca
atgggggcag
ggatcctact
ceetgettyt
tggcccagag
aaatataaaa
ggagggattg
gagcagcettc
ctagaaaagt
ttgctattee
gcagaccaca
agacaaaaac
tggtttacca
cterttggac
gtccaggetce
tgacgtacgt
tatttrtccac
tcttgacgag
atgtcgtgaa

ccctttgeag
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tcggagagga
ccgcagggag
agtcggggatg
gacaggctta
cccectggga
tatccaattc
tcactgatge
accggacagg
gaccccgagt
caatagagat
ccactaccag
gaactggaga
atcccgacaa
gagtageggt
cttcccaaca
tacctaaaac
accttgcage
ccaccacggt
taatttacca
gagagccagt
cagctyggaat
atgccgctat

cactgacctc

taaaggaggg

cggggctagt
tatttgagac

ccttaatctc
cttgcattct
tagttttgac
tactggcega
catattgccg
cattcctagg
ggaagcagtt

gragcggaac

6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580



ccececeacctg
aaggcggcac
ctctectcaa
ggatctgatc
cgtctaggcec
ggtgacaggg
ggcggectta
agacggaagt
acatggtgag
raccactttyg
tggtattcca
tttacaaact
gaaacaattt
cgcgccatag
ccccacctgt
tacataactg
tgggccaaac
tggaacagcet
agggccaaga
tcagatgttt
caatcagttc
cccacaaccc
gtatccaata
gtctectcetg
gatcgggaga
cgegegttic
ccaggaaccyg
agcatcacaa
accaggegtt
ccggatacct
gtaggtatct
ccgttecagec
gacacgactt

taggcggtgce

gcgacaggtg
aaccccagtg
gcgrattcaa
tggggectcg
cccegaacca
ggaatggcaa
ggttacaaag
gttcteggtc
atctccactt
tatacgacgc
cgetgtygtig
agaggtcacg
atcgatgaaa
ataaaataaa
aggtttggca
agaatagaga
aggatatctg
gaatatgggc
acagatggtc
ccagggtgec
gcrtctegcet
ctcactcggg
aaccctcttg
agtgattgac
cccetgecca
ggtgatgacyg
taaaaaggce
aaatcgacgce
tccecectgga
gtccgecttt
cagttcggtyg
cgaccgetgce
atcgccactg

tacagagttc

cctetgegge
ccacgttgtg
caaggggctyg
gtgcacatgce
cggggacgtg
gcaagtggga
agggrggtgt
gtggtcacaa
tggaaaactg
tgtctecaty
tcggtgagaa
aggttgttgt
gacctcagga
agattttatt
agctagctta
agttcagatc
tggtaagcag
caaacaggat
cccagatgeg
ccaaggacct
tctgricegeg
gcgecagtcec
cagttgcatc
tacccgrcag
gggaccaccy
gtgaaaacct
gcgtrgcetgg
tcaagtcaga
agctccectcg
cteecttegg
taggtcgttc
gcettatceg
gcagcagceca

ttgaagtggt

Seguence.txt

caaaagccac
agttggatag
aaggatgccc
tttacatgtg
gtittecttt
tcagaagggt
teetattgge
catgagattt
tgggagatta
cgacatgtgt
cgrtaattte
tgttgacgat
ttggtttgaa
tagtctccag
agtaacgcca
aaggtcagga
ttcetgeccee
atctgtggta
gtccageect
gaaatgaccc
cgcttctget
tccgattgac
cgacttgtgg
cgggggrctt
acccaccace
ctgacatgtg
cgtttttcca
ggtggcgaaa
tgcgetetee
gaagcgtgge
gctccaaget
gtaactatcyg
ctggtaacag
ggcctaacta
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gtgtataaga
ttgtggaaag
agaaggtacc
tttagtcgag
gaaaaacacg
atggacattg
ggatgtctta
caaaagggat
gagggcaaag
acaggtgcca
aaaagtaagg
gagaggtgta
gatattggty
d4aaaagggyy
rtttgcaagg
acagatggaa
ggctcagggce
agcagttcct
cagcagtttc
tgtgccttgt
ccccgagetc
tgagtcgecc
tctegetgtt
tcatttgggy
gggaggtaag
agcaaaaggc
taggctecge
cccgacagga
tgttccgacc
gctttctcaa
gggctgtgig
tcttgagtec
gattagcaga

cggctacact

tacacctgea
agtcaaatgg
ccattgtarg
gttaaaaaaa
ataataccat
cctatgagga
tcaataacaa
ccgccacact
tgtacaaaga
tcatcatgta
gcgagaaata
aaaagatcat
agtaggcggce
gaatgaaaga
catggaaaaa
cagctgaata
caagaacaga
gcccecggetc
tagagaacca
ttaaactaac
aataaaagag
gggtacccgt
ccttgggagg
getegteegg
ctggctgect
cagcaaaagg
¢ceccctgacg
ctataaagat
ctgccgetta
tgctcacget
cacgaaccec
aacccggtaa
gcgaggtatg

agaaggacag

8640
8700
8760
8820
8880
8940
2000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620



tatttggtat
gatccggcaa
cgcgcagaaa
agtggaacga
cctagatccet
cttggtctga
ttegtteatce
taccatctgg
tatcagcaat
ccgectecat
atagtttgceg
gtatggcttc
tgtgcaaaaa
cagtgttatc
taagatgctt
ggcgaccgag
Cctttaaaagt
cgctgttgag
ttactttcac
gaataagggc
gcatttatca
aacaaatagg
ttattatcat
aattcat
<210>

<211>

<212>

<213>

<220>
<223>

<400> 22
tagttattaa

22

DNA

cgttacataa
gacgtcaata
atgggtggag

aagtacgccc

ctgcgetetg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttaccaa
catagttgcece
ccecagtget
aaaccagcca
ccagtctatt
caacgttgtt
attcagctcce
agcggttage
actcatggtt
ttctgtgact
ttgctcttge
gctcateatt
atccagttceg
cagcgtttct
gacacggaaa
gggttattgt
ggttcegege

gacattaace

11893

tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt

cctattgacg

ctgaagceag
gctggtagcg
caagaagatc
taagggattt
aaatgaagtt
tgettaatca
tgactccecy
gcaatgatac
gccgyaaggg
aattgttgee
gccattgetg
gottcccaac
tcetteggte
atggcagcac
ggtgagtact
ccggcgtecaa
ggaaaacgtt
atgtaaccca
gggtgagcaa
tgttgaatac
ctecatgagceg
acatttcccec

tataaaaata

Artificial sequence

RCR vector - pAC3-yCp2

ttacggggtc
atggcecgec
ttcccatagt
aaactgceca

tcaatgacgg

Seguence,
ttaccttcgg

gtggtttttt
ctttgatctt
tggtcatgag
ttaaatcaat
gtgadgcacc
tcgtgtagat
cgcgagaccc
ccgagcgceag
gggaagctag
caggcatcgt
gatcaagaocg
ctcegategt
tgcataattc
caaccaagrc
cacgggataa
CTtCggaggcy
ctcgtgcacc
aaacaggaag
tcatactctt
gatacatatt
gaaaagtgcc

ggcgtatcac

attagttcat
tggctgaccy
aacgccaata
cttggcagta
taaatggecc
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™t

aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa
ctaaagtata
tatctcageg
aactacgata
acgctcacey
aagtggtcct
agtaagtagt
ggtgtcacgce
agttacatga
tgtcagaagt
tcttactgtce
attctgagaa
taccgegeca
aaaactctea
caactgatct
gcaaaatgcc
cctttttcaa
tgaatgtatt
acctgacgrc

gaggcccttt

agcccatata
cccaacgacce
gggactttcc
catcaagigt

gcetggeatt

ggtagctctt
cagcagatta
tctgacactc
aggatcttca
tatgagtaaa
atctgtctat
cgggagggct
gctccagatt
gcaactttat
tcgccagtta
tcgtogtttyg
tccceccatgt
aagttggcceg
atgccatcceg
tagtgtatgce
catagcagaa
aggatcttac
tcagcatctt
gcaaaaaagg
tattattgaa
tagaaaaata
taagaaacca

cgtcttcaag

tggagttccg
ccegeceatt
attgacgtca
atcatatgcc

atgcccagta

10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12007

60
120
180
240
300



catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag
actgagtcgce
ggtctegetg
fttcatttgg
ccgggaggta
tgattttatg
tggtggaact
€gggggccgt
gtgcaccecc
tceccgectcece
tctgetgeag
atatgggeca
agcggatcge
ctgcagaatg
tcatcaceca
tcccctacat
ttgtacaccc
ctecctegtte
ccaaaccraa
aagacccecce
gagaagcgac
ggagacggga
gaggdaacgg
ataataaccc
tcatcaccea
gagaagaaaa
gccccactca
attacaccac
gtctccaaaa

ggcccaatga

tgggacittc
cggttttgge
ctccacccca
aaatgtegta
gtctatataa
ccgygtacce
ttccttggga
gggcregtec
agctggecag
cgcctgegtce
gacgagttcg
ttttgtggcc
cttagaggag
gtctgaattt
catcgttctg
gactgttacc
tcacaaccag
gccaaccttt
ggttaagatc
cgtgacctgg
taagcctecg
gacccegect
acctcaagtt
gccttatagg
ccctgeggga
gcceccecctgtg
acagctteaa
ttctttttct
tcagcccace
acaacgggtg
actgcccaat
ccaggcaggt
cgcggacaga
gtcteecteyg

ctacttggca
agtacatcaa
ttgacgtcaa
acaacteccge
gcagagetgg
gtgtatccaa
gggtctectc
gggatcggga
caacttatct
ggtactagtt
gaacacccgg
cgacctgagt
ggatatgtgg
ttgctttegg
tgttgtctet
actcccttaa
tcggtagatg
aacgrcggat
aaggtctttt
gaagcettgg
cctectette
cgatcctece
ctttctgaca
gacccaagac
gaggcaccgg
gccgacteca
tactggcecgt
gaagatccag
tgggacgact
ctcttagagg
gaagtcgatg
aggaaccacc
agccccacca

gccttectag

Sequence.txt

gtacatctac
tgggcgtgga
tgggagttig
ccecattgacg
tttagtgaac
taaaccctct
tgagtgatty
gacccctgec
gtgtctgtcc
agctaactag
ccgcaaccct
¢caaaaatce
ttctyggtagg
tttgggaccg
gtctgactgt
gtttgacctt
tcaagaagag
ggccgegaga
cacctggecc
cttttgaccc
ctecateege
tttatccage
gtggggggcc
cacccectic
acceceteccc
ctacctcgea
tctectette
gtaaactgac
gtcagcagcet
¢tagaaaggc
ccgettttec
tagtccacta
atttggccaa

agagacttaa

grattagtca
tagcggtttg
ttttggcacc
caaatgggcg
cggcgecagt
tgcagttgea
actaccecgte
cagggaccac
gattgtctag
ctetgtatet
gggagacgtc
cgategtttt
agacgagaac
dagccgegcce
gtttctgtat
aggtcactgyg
acgttgggrt
cggcaccttt
gcatggacac
cectecectygg
ccegtetete
cctecactect
gctcatcgac
cgacagggac
aatggcatct
ggcattccec
tgaccittac
agctectgatc
gttggggact
ggtgcgggge
cctegagege
tegecagttg
ggtaaaagga

ggaagccetat
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tcgectattac
actcacggoyg
aaaatcaacg
gtaggcgtgt
cctccgatig

tccgacttgt

agcgggggrc
cgacccacca
tgtctatgac
ggcggacecy
ccagggactt
ggactcttty
ctaaaacagrt
gcgegtecttg
ttgtctgaaa
aaagatgtcg
accttetget
aaccgagacc
£cagaccagg
gtcaagcect
cceettgaac
tctetaggcy
ctactitacag
ggaaatggtg
cgcctacgtyg
ctcegegeag
aactggaaaa
gagtctgtcc
ctgetgacey
gatgatgggc
ccagactggg
ctcctagegg
ataacacaadg

cgcaggtaca

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340



cteettatga
agtctgeccc
ttggagattt
gagaggaacg
agcagaaaga
ctgtcgttag
atcgcgacca
aaccacgagg
gaggtcaggg
ccgtecacctt
ccctaagtga
ccacggatcg
cagactgtcc
actttgaggg
ccctaaatat
tagggtccac
tggcagticg
taaaacaata
tgttggacca
ttaagaaacc
gggtggaaga
cgtcccacea
accccaccag
gacaattgac
aggcactgca
agtacgtgga
gggccctgtt
Tttgecagaa
ctgaggeeag
gggagttect
cagccecectt
aaaaggccta
atttgactaa

taacgcaaaa

ccctgaggac
agacattggg
ggttagagag
tatcaggaga
gaaagaaaga
tggacagaaa
gtgtgcctac
acctcgggga
tcaggageec
cctggragat
taagtctgcec
caaagtacat
ctatcctcty
atcaggagec
agaagatgag
atggctgtct
ccaagctect
ccecatgtea
gggaatactg
agggactaat
catrccaccce
gtggtacact
tcagectcte
ctggaccaga
cagagaccta
tgacttactg
acaaacccta
acaggtcaag
aaaagagact
agggacggca
gtaccctctc
tcaagaaatc
gccctttgaa

actgggacct

ccagggcaag
agaaagttag
gcagaaaaga
gaaacagagyg
gatcgtagga
caggatagac
tgcaaagaaa
ccaagacccc
ccceceotgaac
actggggecce
tgggtccaag
ctagctaccg
ttaggaagag
caggttatgg
tatcggctac
gattttcctc
ctgatcatac
caagaagcca
gtaccctgee
gattatraggc
accgtgccca
gtgcttgatt
ttcgeetttg
ctcccacagg
gcagacttcc
ctggecgeca
gggaacctcg
tatctgyggt
gtgatggggc
ggctectgic
accaaaacgg
aagcaagcte
ctetttgteg

tggcgtcgoc

Sequence.
aaactaatgt

agaggttaga
tctttaataa
aaaaagaaga
gacatagaga
agggaggaga
aggggcactg
agacctcect
ccaggataac
aacactcecgt
gggctactgg
gtaaggtcac
atttgctgac
gaccaatggg
atgagacctc
aggcctggyc
ctctgaaagce
gactggggat
agtccecccty
ctgtccagga
acccttacaa
taaaggatgc
agtggagaga
gtttcaaaaa
ggatccagca
cttctgaget
ggtatcgggce
atcttctaaa
agcctactec
gcctctggat
ggactctgtt
ttctaactge
acgagaagca
cggtggecta
Page 45

™=t

gtctatgtcet
agatttaaaa
acgagaaacc
acgccgtagy
gatgagcaag
acgaaggagg
ggctaaagat
cctgacccta
CcCIcaaagtc
gctgaceccaa
aggaaagcgg
ccactctttce
taaactaaaa
gcagceectg
aaaagagcca
ggaaaccggg
aacctctacc
caagccceac
gaacacgccce
tctgagagaa
cctcttgage
ctttttctge
tccagagatg
cagtcccacc
cccagacttg
agactgccaa
ctcggecaag
agagggtcag
gaagacccct
ccctgggttt
taattgoggc
cccagececty
gggctacgcc

cctgtccaaa

ttcatttggc
aacaagacgc
ccggaagaaa
acagaggatg
ctattggcca
tcccaactcyg
tgtcccaaga
gatgactagg
ggggggcaac
aatcctggac
tatcgctgga
ctccatgtac
gcccaaatec
caagtgttga
gatgttictc
ggcatgggac
ccegrgreca
atacagagac
ctgctaccey
gtcaacaagc
gggctcccac
ctgagactcc
ggaatctcag
ctgtttgatg
atcctgctac
caaggtactc
aaagcccaaa
agatggctyga
cgacaactaa
gcagaaatgg
ccagaccaac
gggrtgccag
aaaggtgtce

aagctagacc

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3800
3960
4020
4080
4140
4200
4260
4320
4380



cagtagcagc
aggatgcagg
aggcactagt
aggcettget
ctacgctget
aagcccacgg
ggtacacgga
ccaccgagac
ctgaactgat
atactgatag
gtgggttgct
taaaagccct
gacacagcgc
tcacagagac
aacatrttca
ataaaacaaa
ttgaattatt
tectagagag
tcactgagac
gaactagggrt
agcceeggatt
tagaageccett
agatctteccec
tctccaaggt
catacagacc
taactaaartt
tgtaccgage
gggcaccccec
cetectcteca
tggcggcagce
gcgacacagt
cttacacagt
tacacgceege

ggcgegtrca

tgggtggecec
caagctaacc
caaacaaccc
tttggacacg
cccactgect
aacccgaccc
tggaagcagt
cgaggtaatc
agcactcacc
ccgttatgcet
cacatcagaa
ctrtctgece
cgaggctaga
tccagacacc
ttacacagtg
gaagtattgg
agactttctt
aagccacagt
ctgcaaagct
ccgegggeat
gtatggctat
cccaaccaag
caggttegge
gagtcagaca
ccaaagctcea
aacgcttgea
ccgcaacacg
gccecttgta
agctecactta
ctaccaagaa
gtgggtcege
cctgcetgace
ccacgtgaag

acgctctcaa

cettgootac
atgggacagc
cccgaccget
gaccgggtcc
gaggaaggyc
gacctaacgyg
ctcttacaag
tgggctaaag
caggccctaa
tttgctactg
ggcaaagaga
aaaagactta
ggcaaccgga
tctaccctee
actgatataa
gtctaccaag
catcagctga
ccctactaca
tgtgcacaag
cggcccggea
aaatarctic
aaagaaaccy
atgcctcagyg
gtggccgatc
ggccaggtag
actggctcta
cecgggecccc
aacttcecctyg
caggctctct
caactggacc
cgacaccaga
acccecaccyg
gctgecgacc

adaCCcCccctca

Seguence.txt

ggatggtagc
cactagtcatr
ggctttecaa
agttcggacce
tgcaacacaa
accageceget
agggacagcy
ccctgecage
agatggcaga
cccatatcca
tcaaaaataa
gcataatcea
tggctgacca
tcatagaaaa
aggacctaac
gaaaaccltgt
ctcacctcag
tgctgaaccyg
tcaacgccag
ctcattggga
tagttrrttat
ccaaggtcgt
tattgggaac
tgttggggat
aaagaatgaa
gagactgggt
atggcctcac
accctgacat
acttagtcca
gaccggtggt
ctaagaacct
ccctcaaagt

€€ggggatag
agataagatt

agccattgec
tctggeeccc
cgcccggatg
ggtggtagcec
ctgccttgat
cccagacgcc
taaggcggga
cgggacatcc
aggtaagaag
tggagaaata
agacgagatc
ttgtccagga
agcggeccga
ttcatcacce
caagttgggg
gatgcctgac
cttctcaaaa
ggatcgaaca
caagictgcec
gatcgatttc
agataccttt
aaccaagaag
tgacaatgqg
tgattggaaa
tagaaccatce
gctcctactce
cccatatgag
gacaagagtt
gcacgaagtc
acctcaccct
agaacctcge
agacggcatc
accatcctct

aacccgtgga
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gtactgacaa
catgcagtag
actcactatc
ctgaaccecgy
atcctggeceg
gaccacacct
gctgcggtga
gcrcageggy
ctaaatgttt
tacagaaggc
ttggccoctac
catcaaaagg
aaggcageca
tacacctcag
gccatttatg
cagtttactt
atgaaggctc
ctcaaaaata
gttaaacagg
accgagataa
tctggctgga
ctactagagg
cctycctteg
ttacattgtg
aaggagactt
ccettagece
atcttatatg
actaacagcc

tggagacctc

taccgagtcg

tggaaaggac
gcagcttgga
agactgacat

agcccttaat

4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420



agtcatggga
aacctggaga
aactgtacaa
gtgggaccct
acagcggacc
tgggggacca
ctggaagecc
cacgggatgc
cttccaaggg
aggaaaaaag
aacagatcct
ccecataggyg
tgtaccggct
tacaccctca
tagactacta
gacccaagas
cgtgggcact
taagcttacce
tcaccaggec
acccgeegga
gctcaatcta
ctccececgat
atcattgacc
agggacgggg
ccagacagac
gttgtctgaa
aggtctctge
gagagacagc
aggccaagga
caccatcatg
caatcgattg
tcagcaatat
gccgettgga

cttttggcaa

gtcetgttag
gtcaccaacc
gatgcctrce
tcagaccagg
cggacttttg
ggagagggct
acatcatcgt
tctaaagttg
gctactcgag
gctaactggg
attaccatgt
cccaacccag
ccacagcecac
accteeccta
gctctagteca
tgttggetgt
tataccaatc
ctatctgaag
ttatgtaaca
acaatgtggg
accacagatt
tatatgtatg
ctggcecctte
accactgect
ctcaacgaag
gtagtectac
gcageectaa
atggccaaat
tggttcgaag
ggacctctaa
gtccaattty
caccagctaa

ataaggccegg
Tgtgagggece

gagtagggat
tgatgactgg
caaaattata
aaccgtatgt
actrttacgt
actgtggtaa
gggacctaat
ccrgtggecce
ggggcagatg
acgggccecaa
tctcectgac
tattacccga
ctagcecect
caagtccaag
aaggagccta
gcttagtgtc
attccaccge
tgacaggaca
ccacccaaag
cttagcagcac
attgtgtatt
gtcagcttga
tactaggagg
taattaaaac
tcgaaaagtc
agaaccgcag
aagaagaatg
taagagaaag
ggctgtttaa
tagtactctt
ttaaagacag
aacccataga
tgtgcgtttg

cggaaacctg

Seqguence.txt

ggcagagagc
gcgtaccgee
ttttgatcta
cgggtatgge
gtgccctggg
atgggggtgt

ctcccttaag
ctgctacgac
taaccctcta
atcgtgggga
ccggeaggtc
ccaaagacte
caataccagt
tgrcccacag
tcaggegett
gggacctcct
tcecggecaac
gggcetatge
cgcegactea
tggattgact
agttgaactc
acagegracc
attaaccatyg
ccagcagtit
aattaccaac
aggcctagat
ttgtttttat
gcttaatcag
tagatccccc
actgatctta
gatctcagtyg
gtacgagcca
tctatatgtt
gccctgtetrt
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ccccatcagg
aatgccaccet
tgtgatctyg
tgcaagtacc
cataccgtaa
gaaaccaccg
cgcggtaaca
ctctccaaag
gtcctagaat
ctgagactgt
cttaatgtgg
ccttecteac
tacccceett
ccaccceccag
aacctcacca
tattacgaag
tgtacggcca
atgggggcag
ggatcctact
cecetgettgt
tggccecagag
aaatataaaa
ggagggattg
gagcagcttc
ctagaaaagt
tigctattec
gcagaccaca
agacaaaaac
tggtttacca
ctctttggac
gtccaggetce
tgaacgcgtt
attttccacc

cttgacgagc

TCtttaatgt
ccctectggy
tcggagagga
ccgcagggag
agtcgggagtg
gacaggctta
cceccctggga
tatccaattc
tcactgatge
accggacagg
gaccccgagt
caatagagat
ccactaccayg
gaactggaga
atcccgacaa
gagtagcggt
cttcccaaca
tacctaaaac
accttgcage
ccaccacggt
taatttacca
gagagccagt
cagctggaat
atgccgetat
cactgaccte
taaaggaggg
cggggctagt
tatttgagac
ccttaatctc
cttgcattct
tggttttgac
actggccgaa
atatigcegt

attcctaggg

6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460



gtctitecce
ctctggaage
cccecacctgg
aggcggcaca
tetectcaag
gatctgatct
gtctaggecec
tgaccggegy
cectgetggy
acggcagtygt
acggcgagat
ccaccetgta
gcatccctag
tgcaaaccag
agcagttcat
cagataaaat
tgtaggtttg
ctgagaatag
aacaggatat
gctgaatatg
agaacagatg
tttccagggt
ttcgettetc
ccecetcacte
ataaaccctce
ctgagtgatt
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg
accceceegtt
ggtaagacac

gtatgtaggce

tctegecaaa
ttcttgaaga
cgacaggtgce
accccagtgce
cgtattcaac
ggggcctcgg
cccgaaccac
catggectcc
ctacaaggag
gcigggcagg
ctecacectg
caccaccctg
gtgtgtgatc
gggccacgag
cgacgagagg
aaaagatttt
gcaagctagc
agaagttcag
ctgtggtaag
ggccaaacag
gtccccagat
geeccaagga
gcrtetgttc
ggggcgccag
ttgcagttge
gactacccgt
aaccgtaaaa
cacaaaaatc
gecgtttecec
tacctgtecg
tatctcagtt
cagccegacc
gacttatcgce

ggtgctacag

ggaatgcaag
ctaaacaacgt
ctctygeggeg
cacgtrgtga
aaggggctga
tgcacatgct
ggggacgtgg
aagtgggatc
ggcggegtgc
ggccacaaca
gagaactgtg
tceecttgtyg
ggcgagaacg
gtggtggttg
cctecaggact
atttagtctc
Ttaagtaacg
atcaaggtca
cagttcctge
gatatctgtg
gcggtecage
cctgaaatga
gcgegettet
tccteegatt
atccgacttg
cagcgggggat
aggccgegtt
gacgctcaag
ctggaagctc
cctrteteec
cggtgtaggt
gcrgegecett
cactggcagc

agttcttgaa

Sequence. txt
gtctgttgaa tgtcgtgaag

ctgtagcgac
aaaagccacyg
gttggatagt
aggatgccca
ttacatgtgt
ttttocttty
aaaagggcat
ctateggcgy
tgaggttcca
gcaggctgga
acatgtgtac
tgaacttcaa
ttgacgatga
ggticgagga
cagaaaaagg
ccattttgca
ggaacagaty
cceggeteag
gtaagcagtt
cctcageagt
ccctgtgect
gcteceecgag
gactgagtcyg
tggtcteget
Ctttcattac
gctggegett
tcagaggtgg
cctegtgegce
ttcgggaagce
cgttegetec
atceggtaac
agccactggt
gtggtggcet
Page 48

cctttgeagg
tgtataagat
tgtggaaaga
gaaggtaccc
ttagtcgagyg
aaaaacacga
ggatatcgct
ctgtctgate
gaagggctcc
gggcaaggtg
cggcgctate
gtccaagggce
gaggtgtaag
tatcggegag
ggggaatgaa
aggcatggaa
gaacagctga
ggccaagaac
cctgeeeegg
ttctagagaa
tatttgaact
ctcaataaaa
ceecgggtace
gttccttggy
atgtgagcaa
ttccatagge
cgaaacccga
tctectgite
gtggcgcettt
aagctggoct
tatcgtettyg
aacaggatta

aactacggct

gaagcagrtc
cagcggaace
acacctgeaa
gtcaaatggc
cattgtatgg
ttaaaaaaac
ttataaatgg
tacgaggagyg
aacaacaagg
gccaccctye
tacaaggaca
atcatgracgy
gagaagtacc
aagctgatga
taagcggecey
agaccccacc
aaatacataa
atatgggcca
agatggaaca
ctcagggeea
ccatcagatg
aaccaatcag
gagcccacaa
cgtgtatcca
agggtctect
aaggccagea
teccgeeeccee
caggactata
cgaccctyee
ctcatagetce
gtgtgcacga
agtccaaccee
gcagagcgag

acactagaag

8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
8120
9180
9240
9300
9360
9420
9480
3540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500



gacagtattt
ctettgatce
gattacgcgce
cgctcagtygg
cttcacctag
gtaaacttgg
tctatttegt
gggcttacca
agatttatca
tttatccgcc
agttaatagt
grrtggtatyg
catgttgtgc
ggccgcagtyg
atccgtaaga
tatgcggega
cagaacttta
cttaccgctg
atcttttact
aaagggaata
ttgaagcatt
adaataaacaa
aaccattatt
tcaagaatte
<210>
<211>

<212>
<213>

23
4473
DNA

<220>
<221>
<222>

chs
(175

<400> 23

ggtatctgeg
ggcaaacaaa
agaaaaaaag
aacgaaaact
atccttttaa
tctgacagtt
tcatccatay
tctggeccca
gcaataaacc
tccatccagt
ttgcgeaacy
gcrtcattea
aaaaaagcgy
tratcactca
tgcttttcty
ccgagttgcet
aaagtgctca
ttgagatcca
ttcaccageyg
agggcgacac
tatcagggtt
ataggggttc
atcatgacat

cat

Homo sapiens

)..(3942)

ctctgetgaa
ccacegetgg
gatctcaaga
cacgttaagg
attaaaaatg
accaatgcett
ttgcctgact
gtgctgcaat
agccagecgy
ctattaattg
tigttgccat
gcrocggtte
ttagctectt
tggttatggce
tgactggtga
cttgccecggce
tcattggaaa
gttcgatgta
tttctgggtg
ggaaatgttg
attgtctcat
cgegeacatt

taacctataa

Sequence.txt

gceagttacc
tagcggtogt
agatcctitg
gattttggtc
aagttttaaa
aatcagtgag
cceegtegty
gataccgcega
aagggccgag
ttgcegggaa
tgctgeagge
ccaacgatca
cggtectecyg
agcactgcat
gtactcaacc
gtcaacacqgg
acgttctteg
acccactcgt
agcaaaaaca
aatactcata
gagcggatac
tccccyaaaa

aaataggcgt

ttcggaaaaa
trttttgttt
atcttticta
atgagattat
tcaatctaaa
gcacctatct
tagataacta
gacccacgct
cgcagaagtg
gctagagtaa
atcgtggtgt
aggcgagtrta
atcgttgtca
aattctctta
dagtcattct
gataataccg
gggcgaaaac
gcacccaact
ggaaggcaaa
ctcrtecttt
atatttgaat
grtgccacctg

atcacgaggce

gagttggtag
gcaagcagca
cggggtctga
caaaaaggat
gtatatatga
cagcgatctg
cgatacggga
caccggetec
gtcctgcaac
gtagttcgec
cacgctegte
catgatcoce
gaagtaagtt
ctgtcatgec
gagaatagtg
cgccacatag
tctcaaggat
gatcttcage
atgccgcaaa
ttcaatatta
gtatttagaa
acgtctaaga

cctttegtet

aaggggaggt aaccctggcc cctttggtcg gggeeceggg cagecgegeg cccctteeca

€ggggccctt tactgeygeeg €gCgeregyge coccaccect €geageacce cgogoeeege

gcccteccag ccgggtecag ccggagecat ggggccggag ccgcagtgag cacce atg
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Met
1

10560
10620
10680
16740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11893

60
120
177



gag
Glu

CCC
Pro

gy
Arg

tac
Tyr
50

CCC
Pro

ety

agg
Arg

ctg
Leu

aca
Thr
130

aca
Thr

tgc
Cys

cag
GIn

cCcC
Pro

gag
Glu
210

cgce
Arg

gece
Ala

ttC
Phe

ctg
Leu

ety

ctc
Leu
35

cag
Gin

acce
Thr

tac
Tyr

ctyg
Leu

gce
Ala
115

3ty

gag
Glu

Tac
Tyr

ctg
Leu

tgt
Cys
195

gat
ASp

tgc
Cys

Gly

aac
Asn

gcg
Ala

gec
Ala
20

cCct
Pro

aTy

aat
Asn

gt
Va

g9
Arg
100

gtg
val

gcc
Ala

atc
Ile

cag
Gln

gct
Ala
180

TCt
Ser

tgt
cys

aag
Lys

tgc
Cys

cac
His
260

gcce
Ala

gcg
Ala

gce
Ala

tgc
Cys

gcc
Ala

cte
Leu
85

att
Ile

cta
Leu

tcc
Ser

Tty
Leu

gac
Asp
165

ctc
Leu

ccy
Pro

cag
Glin

ety

acg
Thr
245

agt
ser

ttg
Leu

age
Ser

agt
Ser

cag
Gin

agc
Ser
70

atc
Ile

gtg

gac
Asp

CCa
Pro

aaa
Lys
150

acg
Thr

aca
Thr

atg
Met

age
Ser

cca
Pro
230

oty

ety

tge
Cys

acc
Thr

cCC
Pro

gt
va
55

cty
Leu

gct
Ala

cga
Arg

aat
Asn

&ty
135

Gly

att
Ile

ctg
Leu

tgt
Cys

ctg
Leu
215

ctg
Leu

cCC
Pro

atc
Tle

cgc
Arg

caa
Gin

gag
Glu
40

gt
va

tcc
Ser

cac
His

sty

&1y
120

ggc
Gly

oty

ttg
Leu

ata
Ile

aag
LYS
200

acg
Thr

CCC
Pro

aag
Lys

tgt
cys

tgg
TrD

gt
va
25

acc
Thr

cag
Gin

ttc
Phe

aac
Asn

acc
Thr
105

gac
AsSp

ctg
Ley

gtc
val

tgg
Trp

gac
Asp
185

ggc
Gly

cge
Arg

act
Thr

cac
H1s
gag
Glu
265

Sequence.txt
gug ctc ctc

Gly
10

tgc
Cys

cac
H1s

oty

ctyg
Leu

caa
Glin
a0

cag
Gln

ccg
Pro

cgg
Arg

ttg
L.eu

aag
Lys
176

acc
Thr

tcc
sSer

act
Thr

gac
Asp

tct
Ser
250

cty
Lel

ieu

acC
Thr

cty
Leu

aac
Asn

cag
Gin
75

gt
va

ctc
Leu

ctg
Leu

gag
Glu

atce
Tle
155

gac
Asp

aac
ASn

cgc
Arg

gtc
val

tge
Cys
235
gac
ASp

cac
H1s

Ley

&ty

gac
AsSp

ctg
Leu
60

gat
Asp

agg
Arg

Tttt
Phe

aacC
Asn

ctg
Leu
140

cag
Gin

atc
Ile

cgc
Arg

tgc
Cys

tgt
Cys
220

tgc
Cys

tge
Cys

tgc
Cys

ctc
Ley

aca
Thr

atg
Met
45

gaa
Glu

atc
Ile

cag
Gin

da
G?g

aat
Asn
125

cag
Gin

cgg
Arg

trcC
Phe

tct
ser

tgg
Trp
205
gce
Ala

cat
His

ctg
Leu

cCa
Pro
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gce
Ala

gac
Asp
30

ctcC
Leu

cte
Leu

cag
GlIn

gtc
val

gac
Asp
110

aCccC
Thr

ctt
Leu

ddcC
Asn

cac
Ht1s

€gg
Ar
190

ey

oty

gag
Glu

gee
Ala

gcc
Ala
270

ctc
Leu
15

atg
Met

cgc
Arg

acc
Thr

gag
Glu

cca
Pro
953

dac
Asn

acc
Thr

cga
Arg

cCcC
Pro

aag
LysS
175

gcce

g Ala

gag
Glu

ggc
Gly

cag
Gin

tgc
Cys
255

ctg
Leu

ttg
Leu

aag
LYyS

cac
His

tac
Tyr

gtg
val
80

cty
Leu

tat
Tyr

cCct
Pro

agce
ser

cag
Glin
160

daac
Asn

tgc
Cys

agt
ser

tgt
Ccys

tgt
Cys
240

ctc
Leu

gtc
val

CCC
Pro

cty
teu

ctc
Leu

ctg
Leu
65

cag
Glin

cag
Gin

gcc
Ala

gtc
val

ctc
Leu
145

Ctc
Ley

daac
Asn

Cac
H1s

tct
Ser

gcce
Ala
225

gct
Ala

cac
H1s

acc
Thr

225

273

321

369

417

465

513

561

609

657

705

753

801

849

897

945

993



tac
Tyr

aca
Thr
290

acg
Thr

gtg
val

tgt
Cys

agg
Arg

atc
Ile
370

gcc
Ala

act
Thr

agc
Ser

cga
Arg

atc
Ile
450

gcc
Ala

Lgg
Trp

dac
Ash

ctg
Leu

aac
Asn
530

aac
Asn
275

ttc
Phe

gac
Asp

aca
Thr

gcc
ala

gca
Ala
355

ttr
Phe

tce
ser

ctg
Leu

cty
Leu

att
Ile
435

age
ser

ctc
Leu

gac
Asp

cgg
Arg

tgc
Cys
515

tgc
Cys

aca
Thr

gca
Ala

cga
Arg
340

gtt
val

Ny

aac
Asn

gaa
Glu

cct
Pro
420

ctg
Leu

tgg
Trp

atc
Ile

cag
Gln

cca
Pro
500

gcc
Ala

age
ser

gac
Asp

gce
Ala

Gly

gag
Glu
325

gt
va

ace
Thr

agc
Ser

act
Thr

gag
Glu
405

gac
Asp

cac
His

ctg
Leu

cac
His

ctc
Leu
485

gag
Glu

cga
Arg

cag
Gln

acg
Thr

agce
ser

tce
Ser
310

gat
ASp

tge
Cys

agt
Ser

cty
Leu

gcc
Ala
390

atc
Ile

ctc
Leu

aat
Asn

oty

cat
His
470

Tttt
Phe

gac
ASp

Ty

tte
Phe

ttt
Phe

tgt
Cys
295

tgc
Cys

oty

tat
Tyr

gce
Ala

gca
Ala
375

ccg
Pro

aca
Thr

agc
Ser

ety

ctyg
Leu
455

aaC
Asnh

cgg
Arg

gag
Glu

cac
H1s

Cctt
Leu
535

gag
Glu
280

gt
va

ace
Thr

aca
Thr

oty

aat
Asn
360

ttt
Phe

ctc
Leu

Gly

gtc
val

gece
Ala
440

cac
Arg

ace
Thr

daac
Asn

tgt
cys

Tgc
Cys
520

€99
Arg

tce
Ser

act
Thr

ctc
Leu

cag
Gln

ctg
l.eu
345

atc
Ile

ctg
leu

cag
GIn

tac
Tyr

ttc
Phe
425

tac
Tyr

tca
ser

cac
His

ccg
Pro

gt
va
205

tgg
Trp

ety

Sequence. txt

atg
Met

gcc
Ala

gtc
val

cgg
Arg
330

y

cag
Gln

ccg
Pro

cca
Pro

cta
Leu
410

cag
Glin

tcg
Ser

ctg
Leu

ctc
Leu

Cac
His
490

&y
Gly

cag
Gin

cCcC
Pro

tgt
cys

tgc
Cys
315

tgt
Cys

atg
Met

gag
Glu

gag
Glu

gag
Glu
395

tac
Tyr

aac
Asn

ctyg
Leu

agg
Arg

tgc
Cys
475

caa
GIn

gag
Glu

cca
Pro

gag
Glu

aat
Asn

cce
Pro
300

cCC
Pro

gag
Glu

gag
Glu

Tttt
Phe

agc
Ser
380

cag
GIn

atc
Ile

ctg
Leu

acc
Thr

gaa
Glu
460

ttc
Phe

act
Ala

ety

sty

tgc
Cys
540

ccc
Pro
285

tac
Tyr

ctg
Leu

aag
Lys

cac
His

gct
Ala
365

Tttt
rhe

ctc
Leu

tca
Ser

caa
Gln

ctg
Leu
445

ctg
Lel

gt
va

ctg
Ley

ctg
Lel

cee
Pro
525

Val
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gag
Glu

aacC
Asn

cac
Mis

tgc
Cys

ttg
Leu
350

ggc
Gly

gat
ASp

caa
Gin

gca
Ala

gta
val
430

caa
Gln

gdc
Gly

cac
HTS

cte
ey

gcc
Ala
510

acc
Thr

gag
Glu

a1y

tac
Tyr

aac
Asn

agc
Ser
335

cga
Arg

tgc
Cys

ety

gt
va

tgg
Trp
415

atc
Tle

999

agt
Ser

acg
Thr

cac
His
495
tgc
Cys

cag
Gin

gaa
Glu

cgg
Arg

Cctt
ey

caa
GIn
320

aag
Lys

gag
Glu

aag
Lys

gac
Asp

Tttt
Phe
400

ccy
Pro

cgg
Arg

ctg
leu

gga

gtg
val
480

act
Thr

cac
Mis

gt
Cys

tgc
Cys

tat
Tvyr

tct
ser
305

gag
Glu

CCC
Pro

gt
va

aag
Lys

cca
Pro
385

gag
Glu

gac
ASp

ety

Gly

ctg
Leu
465

cCC
Pro

acc
Ala

cag
Gin

gtc
val

cga
Arg
545

1041

1089

11537

1185

1233

1281

1329

1377

1425

1473

1521

1569

1617

1665

1713

1761

1809



Seguence, tXt
gta ctg cag ggg ctc ccc agg gag tat gty aat gcc agg cac tgt ttg 1857
val Leu GIn Gly Leu Pro Arg Glu Tyr Va; Asn Ala Arg His Cys Leu
550 35 560

CCg tgc cac cct gag tgt cag ccc cag aat ggc tca gty acc tgt ttt 1905
Pro Cys His Pro Glu Cys GIn Pro 618 Asn Gly ser val Thr cys pPhe
565 57 575

g%a CCg gag gct gac cag tgt gtg gcoc tgt gcc cac tat aag gac cct 1953
Gly Pro Glu Ala Asp GIn Cys ga? Ala Cys Ala His Tyr Lys Asp Pro
580 85 580

CCC tte tgc gtg gec cge tgc cec agce g%t gtg aaa cCct gac cte tcc 2001
Pro Phe Cys val Ala Arg g%s Pro Ser Gily val Lys Pro Asp Leu Ser
595 0 605

tac atg ccc atc tgg aag ttt cca gat gag gag ggc gca tgc cag cct 2049
Tyr Met Pro Ile Trp Lys Phe Pro Asp Glu Glu Gly Ala Cys Gln Pro
610 615 620 625

tgc ccc atc aac tgc acc cac tec tgt gtg gac Cctg gat gac aag g%c 2097
Cys Pro Ile Asn ggs Thr His Ser Cys val Asp Leu Asp Asp Lys Gly
0 635 640

tgc C€CC geC gag cag aga gec agc cct ctg acg tcc atc atc tct acg 2145
Cys Pro Ala Glu GIn Arg Ala Ser Pro Leu Thr Ser Ile Ile Ser Ala
645 650 653

gtg gtt ggc att Cctg ctg gtg gtg gtc ttg g%g gtg gtc ttt g%g atc 2193
val val Gly ITe Leu Leu val val val rLeu Gly val val phe Gly Ile
660 665 670

ctc atc aag cga cgg cag cag aag atc cgg aag tac acg atg cgg aga 2241
Leu Ile Lys Arg Arg GIn GIn Lys Ile Arg Lys Tyr Thr Met Arg Arg
675 680 685

Ctg ctyg cag gaa acg gag ctg gtg gag ccg Cctg aca cct agce g?a gcg 2289
Leu Leu GIn Glu Thr Glu Leu val Glu Pro Leu Thr Pro Ser Gly Ala
690 695 700 705

atg ccc aac cag gcg cag atg cgg atc ctg aaa gag acg gag ctg agg 2337
Met Pro Asn Gin Ala Gln Met Arg Ile Leu Lys Glu Thr Glu Leu Arg
710 715 720

aag gtg aag gtg ctt gga tct g?c get tit g%c aca gtc tac aag g%c 2385
Lys val Lys val Leu Gly Ser Gly ?;8 Phe Gly Thr vai Tgr Lys Gly
725 735

atc tgg atc cct gat ggg gag aat gtg aaa att cca gtg gcc atc aaa 2433
Ile Trp Ile Pro Asp Gly Glu ésn val Lys Ile Pro val Ala Ile Lys
740 45 750

gtg Tttg agg gaa aac aca tCC CCC aaa gcc aac aaa gaa atc tta gac 2481
val Leu Arg Glu Asn Thr Sgg Pro Lys Ala Asn Lys Giu Ite Leu Asp
755 7 765

gaa gca tac gtg atg gct ggt gt g?c tcc cca tat gtc tcc ¢go crr 2529
Glu Ala Tyr val met Ala Gly val Gly Ser Pro Tyr val Ser Arg Leu
770 775 780 785

Ctg gyc atc tgc ctg aca tcc acg gtg cag ctg gtg aca cag ctt atg 2577
Leu Gly Ile Cys Leu Thr ser Thr val ¢In Leu val Thr ¢In Leu Met
790 795 800

CcC tat ggc tgc ctce tta gac cat gtC cgg gaa aac cge g%a Cgc cig 2625
Pro Tyr Gly Cys Leu Leu Asp His gag Arg Glu Asn Arg Gly Arg Leu
805 1 815
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ety

age
Ser

aac
ASn
850

ctg
Leu

99c
Gly

€gg
Arg

gag
Glu

gag
Giu
930

atc
Ile

gac
ASp

cgc
Arg

ttg
Leu

gag
Glu
1010

gta
val
1025

3t
1040

Q?C
Gly
1055
gcc

Ala
1070

tce
ser

tac
Tyr
835

gtg
val

gct
Ala

aag
Lys

ttc
Phe

ctg
Leu
915
atc
Ile

tgc
cys

tct
Ser

atg
Met

ggc

&y

995
gac
Asp

CCcC
Pro

ety
ety

CCC
Pro

cag
Gin
820

ctg
Leu

cty
l.eu

€gg
Arg

gtg

acc
Thr
00

atg
Met

cct
Pro

acc
Thr

gcce
Ala
980

cca
Pro

gat
Asp

cag
Gin

atg
Met

ggg

agg
Arg

gac
Asp

gag
Glu

gtc
val

ctg
Leu

ccce
Pro
885

cac
His

act
Thr

gac
Asp

att
Ile

tgt
Cys
965

agg
Arg

gce
Ala

gac
Asp

cag
Gln

gtc
val

gac
ASD

tct
Ser

ctg
Leu

gat
Asp

aag
Lys

ctg
L.eu
870

atc
ITle

cag
Gln

ttt
Phe

ctg
Leu

gat
Asp
950

cgg
Arg

gac
Asp

agt
Ser

atg
Met

ety

cac
Hts

ctg
ey

cca
Pro

ctg
Leu

agt
ser
855

gac
ASD

aag
Lys

agt
Ser

&y

ctg
Leu
935

gtc
val

CCa
Pro

CcCccC
Pro

cCC
Pro

g1y

adg
Asn

o
840

cCC
Pro

att
Ile

tag
Trp

gat
ASD

gcc
Ala
920

gaa
Glu

tac
Tyr

aga
Arg

cag
Gin

ttg

g9
Trp
825

ctc
Leu

aac
Asn

gac
AsSp

atg
Met

gt
va
905

ada
Lys

aag
Lys

atg
Met

ttC
Phe

cgc
Arg
985

gac agc acc ttc tac
Leu Asp Ser Thr Phe Tyr

1600

Sequence.txt

tgt
Cys

gta
val

C@t
H1s

gag
Glu

gcyg
Ala
890

tgg
™rp

cct
Pro

9499
Gly

atc
Ie

¢gg
Arg
970

Tttt
Phe

atg
Met

cac
H1s

gtc
val

aca
Thr
875

ctg
Ley

agt
ser

tac
Tyr

gag
Glu

atg
Met
955

gag
Glu

gtg
val

cag
Gin

agg
Arg

ada
Lys
860

gag
Glu

gag
Glu

tat
Tyr

gat
Asp

cgg
Arg
940

gtc
val

ttg
Leu

gtc
va'l

gac
Asp

1015

ttc
Phe
103

cac
His
104

aca
Thr
106

ctg
Leu
1067

ttc
Phe
0

agy
Arg
5

cta
Ley
0

gca
Ala
5

ctg gt
Leu vVa

tgt cc
Cys Pr

cac cg
H1s Ar

& Lo

cCcC tc
Pro se

att
Ile
gac
Asp
845
att
Ile

tac
Tyr

tcc
Ser

&y

&1y
925

ctg
Leu

aaa
LyS

gt
va

atc
Ile

gcc
Ala
830

ttg
Leu

aca
Thr

cat
Hi1sS

att
Ile

gt
va
910

atc
Ile

CCC
Pro

tgt
Cys

tct
Ser

cag
GIn
990

aag
LyS

gece
Ala

gac
Asp

gca
Ala

ctc
Leu
895

act
Thr

cca
Pro

cag
Gin

tgg
Trp

gaa
Gly
975

aat
Asn

1005
gat gct gag gag
Asp Ala Glu Glu
1020
a gac cct gec ccg
0 Asp Pro Ala Pro
1035
C age tca tct ace
g Ser Ser Ser Thr
1050
g gag ccc  tct gaa
u Glu Pro ser Glu
1065
€ gaa ggg  gct ggc
r Glu Gly Ala Gly
1080
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gct
Ala

tEc
Phe

gat
Asp
880

cgc
Arg

gtg
val

gce
Ala

cCC
Pro

atg
Met
960

ttC
Phe

gag
Glu

tat
Tyr

ggc
Gly

agg
Arg

tcc
Ser

aty
Met

Ccgg
Arg

999
Gly
865

oty

cgg
Arg

tgg
Trp

€ag
Arg

ccc
Pro
945

att
Ile

tce
Sar

gac
ASp

€gc tca ctg ctg
Arg Ser Leu Leu

ctg
Leu

gct
Ala

agt
Ser

gag
Glu

gat
Asp

2673

2721

2769

2817

2865

2913

2961

3009

3057

3105

3153

3201

3246

3291

3336

3381

3426



gta
val
1085

agc
Ser
1100

gac
Asp
1115

cce
Pro
1130

gtt
val
1145

gce
Ala
1160

cca
Pro
1175

gece
Ala
1190

cct
Pro
1205

ctc
Leu
1220

agc
ser
1235

ggt

ttt
Phe

ctc
Leu

cccC
Pro

ctg
Ley

cgg
Arg

cga
Arg

cag
Gin

tat
Tyr

acc
Thr

ctg

gat
Asp

cCcc
Pro

aca
Thr

aca

gta
Thr

val

acc

tgc
Thr

Cys

ccc
Pro

cag
Gin

cct
Pro

gct
Ala

aat
Asn

aag
Lys

adc
Asn

gag
Glu

cCccC
Pro

cac
His

tac
Tyr

tgg
Trp

TtcC
Phe

aaa
Lys

gac gt

gac
Asp

cat
His

CCC
Pro

agc
Ser

cCC
Pro

cCC
Pro

cct
Pro

gac
Asp

ggg
Gly

cca

Sequence.txt

ggg gca gcc

G?y Ala Ala
1095

cct

Pro

cta
Leu

cag
Gln
11106

act
Thr

gag

gat
Glu

Asp
1125

gaa
Glu

tat
Tyr

gt
Va
1140

cga
Arg

gag

ggc
Glu

Gly
1155

cce
Pro
1170

Tt
Phe
1185

gaa

agg
Glu

Arg

gac
Asp

gtt
va'l

aca
Thr

CcCcC
Pro

cag
Gln
1200

ttc

agce
Phe

Ser

cca
Pro
1215

cca
Pro

gag

cgg
Glu

Arg
1230

gca
Ala

aac
Asn
1245

gag
Glu

aag
Lys

g9
Arg

¢ty

aac
Asn

cct
Pro

aag
Lys

gcc
Ala

gga

gcc
Ala

999
Gly

cca
Pro

tac
Tyr

cag
Gln

ctg
Leu

act
Thr

ttt
Phe

Yy

tte
Phe

gct
Ala

gag
Glu

ctg
Leu

agt
ser

gtt
val

cCa
Pro

cct
Pro

ctC
Leu

gct
Ala

gac
Asp

cca
Pro

tac
Tyr

caa
Gln

gag
Glu

gce
Ala

gat
ASp

gct
Ala

tCcC
ser

ggt
Gly

gcc
Ala

aac
Asn

cCcC
Pro

ctg
Leu

accagaaggc caagtccgca gaagccctga

Gly
1250

Leu

tgtgtcctea
tccgaccact
tgcttgagtt
ggagtcttty
agcccagett
tgagagggga
tccctgaaac
ctttgtacag

gaaataaaga

<210> 24

Asp

Val Pro

gggagcaggg
tccaggggaa
cccagatggc
tggattctga
ggccctttcee
agcggeecta
ctagtactgc

agtgctttte

cCcaggggga

ctg g%a atg
Leu Gly Met
1090

gac ¢cc agc

Asp  Pro Sser
1105

€tg cce tet
teu Pro Ser
1120

ccC  cag cct
Pro Gln Pro
1135

cct  teg ccc
Pro Ser Pro
1150

gcc  act ctyg

Ala Thr Leu
1165

gtc gtc aaa

val val Lys
1180

gag tac ttg

Glu  Tyr Leu
1195

cct  cct gec
Pro Pro Ala
1210

cag gac cca
Gln Asp Pro
1225

aca cct acyg

Thr Pro Thr
1240

gtg tga

va

1255
aaggcctgac
cctgecatge
tggaaggggt
ggccctgecce
ttccagatec
agggagtgtc
cceccatgag
tgtttagrtt
g

ttetgotgge
caggaacctg
ccagectegt
aatgagactc
tgggtactga
taagaacaaa
gaaggaacag

tracttttet

atrcaagaggt
tcctaaggaa
tggaagagga
tagggtccag
aagccttagg
agcgacccat
caatggtgtc
tgttttgttt
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9ggagggcec

ccttecteec
acagcactgg
tggatgcecac
gaagctogee
tcagagactg
agtatccagg

ttttaaagat

3471

3516

3561

3606

3651

3696

3741

3786

3831

3876

3921

3972

4032

4092

4152

4212

4272

4332

4392

4452
4473



<231>
<212>
<213>

<400>

1255
PRT
Homo

24

Met Glu Leu
1

Pro

Leu

l.eu

Ley

65

Gln

GIn

Ala

val

Leu

145

Leu

ASh

His

Ser

Ala

225

Ala

Pro

Arg

Tyr

50

Pro

Gly

Arg

Leu

Thr

130

Thr

Cys

Gln

Pro

Glu

210

Arg

Ala

Gly

Ley

35

Gln

Thr

Tyr

Leu

Ala

115

Gly

Glu

Tyr

Leu

Cys

195

ASp

Cys

Gly

sapiens

Ala

Ala

20

Pro

Gly

Asn

val

Arg

val

Ala

Ile

GIn

Ala

180

Ser

Cys

Lys

Cys

Ala

5

Ala

Ala

Cys

Ala

Leu

85

Ile

Leu

Ser

l.eu

Asp

Leu

Pro

Gln

Gly

Thr
245

Leu

ser

Ser

Gin

Ser

70

Ile

val

Asp

Pro

LYS

150

Thr

Thr

Met

Ser

Pro

230

Gly

cys

Thr

Pro

val

55

lLey

Ala

Arg

Asn

Ile

Leu

Cys

Leu

215

Leu

Pro

Arg

Gln

Glu

40

val

Ser

His

Gly

Gly

Gly

Gly

Leu

Ile

Lys

200

Thr

Pro

Lys

Seguence.txt

Trp

val

25

Thr

Gln

Phe

Asn

Thr

105

Asp

Leu

val

Trp

Arg

Thr

His

Gly

10

Cys

His

Gly

Leu

Gin

a0

GIn

Pro

Arg

Leu

Lys

170

Thr

ser

Thr

ASp

Ser
250

Leu Leu

Thr Gly

Leu Asp

Asn Leu
60

GIn Asp
75

val Arg

Leu Phe

Leu Asn

Glu Leu
140

ITe GiIn
155

Asp Ile

Asn Arg

Arg Cys

val Cys
220

Cys Cys
235

ASp Cys

page 55

Leu

Thr

Met

45

Glu

Ile

Gin

Glu

Asn

125

Gin

Arg

Phe

Ser

Trp

205

Ala

His

Leu

Ala

Asp

30

Leu

Leu

GIn

val

Asp

110

Thr

l.eu

Asn

His

Arg

Gly

Gly

Glu

Ala

Leu
15

Met
Arg
Thr
Glu
Pro
85

Asn
Thr

Arg

Pro

Glu
Gly
Gln

Cys
255

Leu

LYS

His

Tyr

va'l

80

Leu

TYr

Pro

Ser

Gin

160

Asn

Cys

Ser

Cys

Cys

240

Leu



Sequence. txt

His Phe Asn His Ser Gly Ile Cys Glu Leu His Cys=Pro Ala Leu val
260 265 270

Thr Tyr Asn Thr Asp Thr Phe Glu Ser Met Pro Ash Pro Glu Gly Arg
275 280 285

Tyr Thr Phe Gly Ala Ser Cys val Thr Ala Cys Pro Tyr Asn Tyr Leu
290 295 300

Ser Thr Asp val Gly Ser Cys Thr Leu val Cys Pro Leu His Asn Gln
305 310 315 320

Glu val Thr Ala Glu Asp Gly Thr GlIn Arg Cys Glu Lys Cys Ser Lys
- 325 330 335

Pro Cys Ala Arg val Cys Tyr Gly Leu Gly Met Glu His Leu Arg Glu
340 345 350

val Arg Ala val Thr ser Ala Asn Ile Gln Glu Phe Ala Gly Cys Lys
355 360 365

Lys ITe Phe Gly Ser Leu Ala Phe Leu Pro Glu Ser Phe Asp Gly Asp
370 375 380

Pro Ala Ser Asn Thr Ala Pro Leu GIn Pro Glu Gin Leu GIn val Phe
385 390 395 400

Glu Thr Leu Giu Glu Ile Thr Gly Tyr Leu Tyr Ile Ser Ala Trp Pro
405 410 415

ASp Ser Leu Pro Asp Leu Ser val Phe Gln Asn Leu GIn val Ile Arg
420 425 430

Gly Arg Ile Leu His Asn Gly Ala Tyr Ser Leu Thr Leu Gln Gly Leu
435 440 445

Gly Ile Ser Trp Leu Gly Leu Arg Ser Leu Arg Glu Leu Gly Ser Gly
450 455 460

Leu Ala Leu Ile His His Asn Thr His Leu Cys Phe val His Thr val
465 470 475 480

Pro Trp Asp GIn Leu Phe Arg Asn Pro His Gin Ala bLeu Leu His Thr
485 490 495

Ala Asn Arg Pro Glu Asp Glu Cys val Gly Glu Gly Leu Ala Cys His
500 505 510

GIn Leu Cys Ala Arg Gly His Cys Trp Gly Pro Gly Pro Thr GIn Cys
515 520 525
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val

545

l.eu

Phe

Pro

Ser

Pro

625

Gly

Ala

Ile

Arg

Ala

705

Arg

Gly

Lys

Asp

Leu
785

Asn

530

val

Pro

Gly

Pro

Tyr

610

Cys

Cys

val

Ley

Leu

690

Met

Lys

Ile

val

Glu

770

Leu

Cys

Leu

Cys

Pro

Phe

595

Met

Pro

Pro

val

Ile

675

Ley

Pro

val

Trp

Leuy

755

Ala

Gly

Ser

Gin

His

Glu

580

Cys

Pro

Ile

Ala

Gly

660

Lys

Gln

Asn

Lys

Ile

740

Arg

Tyr

Ile

Glin

Gly

Pro

565

Ala

val

Ile

Asn

Glu

645

Ite

Arg

Glu

Gin

val

725

Pro

Glu

val

Cys

Phe

Leu

550

Glu

ASD

Ala

Trp

Cys

Glin

Leu

Arg

Thr

Ala

710

Leu

ASp

Asn

Met

Leu
790

Leu
535
Pro
Cys

Gin

Arg

Arg

Leu

Gin

GHu

695

Gln

Gly

Gly

Thr

Ala

775

Thr

Arg

Arg

Gin

cys

Cys

600

Phe

His

Ala

va't

Gin

680

Leu

Met

ser

Glu

Ser

760

Gly

Ser

Sequence.txt

Gly Gln Glu

Glu

Pro

val

585

Pro

Pro

Ser

Ser

val

665

LyS

val

Arg

Gly

Asn

745

Pro

val

Thr

Tyr

Gln

570

Ala

Ser

Asp

Cys

Pro

650

val

Ile

Glu

Ile

Ala

730

val

LYs

Gly

val

val

555

Asn

Cys

Gly

Glu

val

635

Leu

Leu

Arg

Pro

Ley

715

Phe

LYS

Ala

Ser

Gln
795

Cys

540

Asn

Gly

Ala

val

Glu

620

ASp

Thr

Gly

Lys

Leu

700

Lys

Gly

Ile

Ash

Pro

780

Leu
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val

Ala

Ser

His

Lys

605

Gly

Leu

Ser

val

Tyr

685

Thr

Glu

Thr

Pro

Tyr

val

Glu

Arg

val

Ala

Asp

Ile

val

670

Thr

Pro

Thr

vai

val

750

Glu

val

Thr

Glu

His

Thr

575

LYS

ASp

Cys

AsSp

Ile

655

Phe

Met

Ser

Glu

Ile

Ser

Gln

Cys

560

Cys

Asp

Leu

GIn

Lys

Ser

Gly

Arg

Gly

Ley

720

Lys

Leu

Arg

Ley
800



Sequence. Xt

Met Pro Tyr Gly Cys Leu Leu Asp His val Arg Glu Asn Arg Gly Arg
805 810 815

Leu Gly Ser Gin Asp Leu Leu Asn Trp Cys Met Gln Ile Ala Lys Gly
820 825 830

Met Ser Tyr Leu Glu Asp val Arg Leu val His Arg Asp Leu Ala Ala
835 840 845

Arg Asn val Leu val Lys Ser Pro Asn His val Lys ITe Thr Asp Phe
850 855 860

Gly Leu Ala Arg Leu Lteu Asp ITe Asp Glu Thr Glu Tyr His Ala Asp
865 870 875 880

Gly Gly Lys val Pro Ile Lys Trp Met Ala Leu Glu Ser Ile Leu Arg
885 890 895

Arg Arg Phe Thr His Gin Ser Asp val Trp Ser Tyr Gly val Thr val
900 905 910

Trp Glu Leu Met Thr Phe Gly Ala Lys Pro Tyr Asp Gly Ile pPro Ala
915 920 925

Arg Glu Ile Pro Asp Leu Leu Glu Lys Gly Glu Arg teu Pro GIn Pro
930 935 940

Pro Ite Cys Thr Ile Asp val Tyr Met Ile Met val Lys Cys Trp Met
945 950 955 960

Ile Asp Ser Glu Cys Arg Pro Arg Phe Arg Glu Leu val Ser Glu Phe
965 970 975

Ser Arg Met Ala Arg Asp Pro Gin Arg Phe val val I7e G6In Asn Glu
980 985 990

ASp Leu Gly Pro Ala Ser Pro Leu Asp Ser Thr Phe Tyr Arg Ser Leu
995 10060 1005

Leu Glu Asp Asp Asp Met Gly Asp Leu val Asp Ala Glu Glu Tyr
1010 1015 1020

teu val Pro Gln GIn Gly Phe Phe Cys Pro Asp Pro Ala Pro Gly
1025 1030 1035

Ala Gly Gly Met val His His Arg His Arg Ser Ser Ser Thr Arg
1040 1045 1050

Ser Gly Gly Gly Asp Leu Thr Leu Gly Leu Glu Pro Ser Glu Glu
1055 1060 1065

Page 58



sequence, txt

Glu Ala Pro Arg Ser Pro Leu Ala Pro Ser Glu Gly Ala Gly ser
1070 1075 1080

Asp val Phe Asp Gly Asp Leu Gly Met Gly Ala Ala Lys Gly Leu
1085 1690 1095

GIn Ser Leu Pro Thr His Asp Pro Ser Pro Leu GIn Arg Tyr Ser
1100 1105 1110

Glu Asp Pro Thr val Pro Leu Pro Ser Glu Thr Asp Gly Tyr val
1115 1120 1125

Ala Pro Leu Thr Cys Ser Pro GIn Pro GTu Tyr val Asn Gln Pro
1130 1135 1140

Asp val Arg Pro GIn Pro Pro Ser Pro Arg Glu Gly Pro Leu Pro
1145 1150 1155

Ala Ala Arg Pro Ala Gly Ala Thr Leu Glu Arg Pro Lys Thr Leu
1160 1165 1170

Ser Pro Gly Lys Asn Gly val val Lys Asp val Phe Ala Phe Gly
1175 1180 1185

Gly Ala val Glu Asn Pro Glu Tyr Leu Thr Pro GIn Gly Gly Ala
1190 1195 1200

Ala Pro Gln Pro His Pro Pro Pro Ala Phe Ser Pro Ala Phe Asp
1205 1210 1215

Asn Leu Tyr Tyr Trp Asp Gln Asp Pro Pro Glu Arg Gly Ala Pro
1220 1225 1230

Pro Ser Thr Phe Lys Gly Thr Pro Thr Ala Glu Asn Pro Glu Tyr

1235 1240 1245
Leu Gly Leu Asp val pPro val
1250 1255
<210> 25
<211> 1212
<2172> DNA

<213> Homo sapiens

<220>

<221> CDs

<222> (1)..(1212)
<400> 25

atg aca gcc atc atc aaa gag atc gtt agc aga aac aaa agy aga tat

Met Thr Ala Ile Ile Lys Glu Ile val Ser Arg Asn Lys Arg Arg Tyr
1 5 10 15
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Sequence.txt

caa gag gat gga ttc gac tta gac ttg acc tat att tat cca aac att 96
GIn Glu Asp Gly Phe Asp Leu Asp Leu Thr Tyr Ile Tyr Pro Asn Ile
20 25 30

att gct atg g?a ELT CCT gCa gaa aga Cctt gaa ggc gta tac agg aac 144
Ile Ala Met Gly Phe Pro Ala Glu Arg Leu Glu Gly val Tyr Arg Asn
35 40 45

aat att gat gat gta gta agg ttt ttg gat tca aag cat aaa aac cat 192
Asn Ile Asp Asp val val Arg Phe Leu Asp Ser Lys His Lys Asn His
50 55 60

tac aag ata tac aat ctt tgt gct gaa aga cat tat gac acc gcc aaa 240
Tyr Lys Ile Tyr Asn Leu Cys Ala Glu Arg His Tyr Asp Thr Ala Lys
65 70 75 80

Tttt aat tgc aga gtt gca caa tat cCt ttt gaa gac cat aac cca cca 288
Phe Asn Cys Arg Val Ala Gln Tyr Pro Phe Glu Asp HiS Asn Pro Pro
85 90 95

cag cta gaa Ctt atc aaa ccc Tttt tgt gaa gat ctt gac caa tgg cta 336
Gln Leu Glu Leu Ile Lys Pro Phe Cys Glu Asp Leu Asp Gln Trp Leu
100 105 1106

agt gaa gat gac aat cat gtt gca geca att cac tgt aaa gct g?a aag 384
ser Glu Asp Asp Asn His val AWS Ala I7e His Cys Lys Ala Gly Lys
115 12 125

g%a €ga act ggt gta atg ata tgt gca tat tta tta cat cgg ggc aaa 432
Gly Arg Thr Gly val Met I%g Cys Ala Tyr Leu Leu His Arg Gly Lys
130 1 140

TTT tta aag gca caa gag gcc cta gat ttc tat g%g gaa gta agg acc 480
Phe Leu Lys Ala GIn GIu Ala Leu Asp Phe Tyr Gly Glu val Arg Thr
145 150 155 160

aga gac aaa aag g%a gta act att ccc agt cag agy cgc tat gtg tat 528
Arg Asp Lys Lys Gly val Thr Ile Pro Ser Gln Arg Arg Tyr val Tyr
165 170 175

tat tat agc tac ctg tta aag aat cat ctg gat tat aga cca gtg gca 576
Tyr Tyr Ser Tyr Leu Leu Lys Asn His Leu Asp Tyr Arg Pro val Ala
180 185 190

ctg ttg ttt cac aag atg atg ttt gaa act att cca atg ttc agt ggc 624
Leu Leu Phe His Lys Met Met Phe Glu Thr Ile Pro Met Phe Ser Gly
1985 200 205

gga act tgc aat cct cag tit gtg gtc tgc cag cta aag gtg aag ata 672
Gly Thg Cys Asn Pro GIn Phe val val Cys Gln Leg Lys val Lys Ile
21 215 22

tat tcc tcc aat tca g?a CCC aca cga Cgg gaa gac aag ttc atg tac 720
Tyr Ser Ser Asn ser Gly Pro Thr Arg Arg Glu Asp Lys Phe Met Tyr
225 230 235 240

Tttt gag ttc cct cag ccg tta cct gtg tgt ggt gat atc aaa gta gag 768
Phe Glu Phe Pro GIn Pro Leu Pro val Cys Gly Asp Ile Lys val Glu
245 250 255

TLC TLC cac aaa cag aac aag atg cta aaa aag gac aaa atg ttt cac 816
Phe Phe His Lys GIn Asn Lys Met Leu Lys Lys Asp Lys Met Phe His
260 265 270

Ttt Tgg gta aat aca ttc tIC ata cca gga CCa gag gaa acc itca gaa 864
Phe Trp val Asn Thr Phe Phe Ile Pro Gly Pro Glu Glu Thr Ser Glu
275 280 285
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dadad
Lys

agt
ser
305

aca
Thr

ttt
Phe

Glu

gtt
val

tct
Ser
385

aca
Thr

gta
val
290

ata
Ile

daa
Lys

tct
Ser

ccy
Pro

agt
Ser
370

gat
Asp

aaa
Lys

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

<400>

gaa
Glu

gag
Glu

dat
Asn

cCa
Pro

tca
ser
355

gac
Asp

cCa
Pro

gtc
val

26
403
PRT
Homo

26

Met Thr Ala
1

Gin

Ile

Asn

Tyr

65

Phe

GIn

Glu

Ala

Ile

50

Lys

Ash

Leu

Asp

Met

35

AsD

Ile

Cys

Glu

aat
Asn

cgt
Arg

gat
Asp

aat
Asn
340

aat
Asn

aat
Asn

gag
Giu

tga

gga
Gly

gca
Ala

ctt
Leu
325

ttt
Phe

cca
Pro

gaa
Glu

aat
ASn

sapiens

ITe

Gly

20

Gly

Asp

Tyr

Arg

Leu
100

Ile

5

Phe

Phe

val

Asn

val

85

ITe

agt
Ser

gat
Asp
310

gac
Asp
aag
Lys

gag
Glu

cct
Pro

gaa
Glu
390

Lys
AsSp
Pro
val
Leu
70

Ala

Lys

cta
Leu
295

aat
Asn

daa
Lys

gt
Va

gct
Ala

gat
ASD
375

cCct
Pro

Glu

Leu

Ala

Arg

35

Cys

Gln

Pro

tgt
Cys

gac
Asp

gca
Ala

aag
Lys

age
ser
360

cat
H1S

Tttt
Phe

Ile

ASp

Glu

40

Phe

Ala

Tyr

Phe

Sequence, txt

gat
Asp

aag
Lys

aat
Asn

ctg
Leu
345

agt
ser

tat
Tyr

gat
Asp

val
ey
25

Arg
Leu
Glu

Pro

Cys
105

caa
GIn

gaa
Glu

aaa
Lys
330

tac
Tvyr

tca
ser

aga
Arg

=

gaa
Glu

ser
10

Thr
l.eu
Asp

Arg

Phe
90

gaa
Glu

tat
Tyr
315

gac
Asp

tte
Phe

act
Thr

tat
Tyr

gat
Asp
395

Arg

Tyr

Glu

Ser

His

75

Glu

atc
Ile
300

cta
Leu

aaa
Lys

aca
Thr

tct
Ser

tct
sSer
380

cag
Gin

Ash

Ile

Gly

Lys

60

Tyr

ASp

Glu Asp Leu

Page 61

gat
ASp

gta
val

gee
Ala

aaa
Lys

gta
val
365

gac
ASD

cat
His

Lys

Tyr

va'l

45

His

Asp

Asp

agce
ser

ctt
Leu

aac
Asn

aca
Thr
350

aca
Thr

ace
Thr

aca
Thr

Arg

Pro

30

Tyr

Lys

Thr

Asn

Glin
110

att
Iie

act
Thr

cga
Ar

335
gta

val

cca
Pro

act
Thr

caa
Gn

Arg
15

Asn

Arg

Asn

Pro
95

Tro

tgc
Cys

tta
Leu
320

tac

g Tyr

gag
Glu

gat
AsSp

gac
Asp

att
Ile
400

Tyr

Ile

Asn

His

Lys

80

Pro

Leu

912

960

1008

1056

1104

1152

1200

1212



Ser

Gly

Phe

145

APrg

Tyr

Leu

Gly

Tyr

225

Phe

Phe

Phe

Lys

Ser

305

Tht

Phe

Glu

val

Glu

Arg

Leu

Asp

Tyr

Leu

Thr

210

Ser

Glu

Phe

Trp

val

290

Ile

Lys

sSer

Pro

Ser
370

Lys

Lys

Ser

Phe

195

Cys

Ser

Phe

His

val

275

Glu

Glu

Asn

Pro

Ser

355

Asp

ASD

Gly

Ala

LYS

Tyr

His

Asn

Asn

Pro

Lys

Asn

Asn

Arg

Asp

Asn

340

Asn

Asn

Asn

val

Gln

Gly

Leu

Lys

Pro

Ser

Gln

245

GIn

The

Gly

Ala

l.eu

325

Phe

Pro

Glu

His

Met

Glu

150

val

Leu

Met

Gin

Gly

Pro

Asn

Phe

Ser

ASp

ASp

Lys

Glu

Pro

val

Ile

135

Ala

Thr

Lys

Met

Phe

215

Pro

Leu

LYs

rPhe

Leu

295

Asn

Lys

val

Ala

Asp
375

Alla

120

Cys

Leu

I7e

Asn

Phe

200

val

Thr

Pro

Met

Tle

280

Cys

Asp

Ala

Lys

Ser

360

His

Seguence. txt

Ala Ile His

Ala

Asp

Pro

His

135

Glu

val

Arg

val

Leu

265

Pro

Asp

Lys

Asn

l.eu

345

ser

Tyr

Tvr
Phe
Ser
170
Leu
Thr
Cys
Arg
250
Lys
Gly
Glin
Glu
Lys
330

Tyr

Ser

Leu

Tyr

155

Gln

Asp

Ile

GlIn

Glu

235

Gly

Lys

Pro

Glu

TYr

315

Asp

Phe

Thr

Cys

Leu

140

Gly

Arg

Tyr

Pro

Leu

220

AsSp

Asp

Asp

Glu

Ile

300

Leu

Lys

Thr

Ser

Arg Tyr Ser

380

Page 62

Lys

125

His

Glu

Alrg

Arg

Met

205

Lys

Lys

Ile

IL¥S

Glu

285

ASD

val

Ala

Lys

val

365

Asp

Ala

Arg

val

Tyr

Pro

190

Phe

val

Phe

LYS

Met

270

Thr

ser

Leu

Asn

Thr

350

Thr

Thr

Gly

Gly

Arg

val

175

val

ser

Lys

Met

val

255

Phe

Ser

Ile

Thr

Arg

val

Pro

Thr

Lys

Lys

Thr

160

Tyr

Gly

Iie

Tvr

240

Glu

Cys
Leu

320

Tyr

Asp

ASp



ser Asp Pro

385

Thr Lys val

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

<220>
<221>
<222>

<400

atg
Met
1

gac
Asp

ttc
Phe

tgc
Cys

cag
Gin
65

aag
Lys

cgc
Arg

cat
His

gcg
Ala
145

tCt
ser

ggt

tca
Ser

gcc
Ala

ety

aga
Arg
50

aat
Asn

cly

gce
Ala

ceg
Pro

ttg
Leu
130

ga
Gig

act
Thr

tcc
Ser

27
597
DNA
Homo

CDS
..

27
aac
Asn

agg
Arg

ccy
Pro
35

gac
ASp

cac
His

age
Ser

tgce
Cys

gcg
Ala
115

gtg
val

caa
Glin

caa
Gin

cca
Pro

Glu

Asn

sapiens

(5973

gt
va

cag
GIn
20

gtg
val

atg
Met

aaa
Lys

ttg
Leu

aag
Lys
100

gcg
Ala

gac
Asp

tgc
Cys

dac
Asn

aat
Asn
180

cga
Arg
5

gcg
Ala

gac
Asp

gaa
Glu

CcCcC
Pro

cce
Pro
85

gt
Va

CCt
Pro

cCa
Pro

gca
Ala

aas
LysS
165

gce
Ala

Sequence.txt

Glu Pro Phe Asp Glu Asp GIn His Thr G1n Ile

390

gt
va

gag
Glu

cac
His

gag
Glu

cta
Leu
70

gag
Glu

ccy
Pro

tta
Leu

aag
Lys

ety
150

aga
Arg

M

tct
ser

cac
His

gaa
Glu

gcg
Ala
55

gag
Glu

ttc
phe

gcg
Ala

att
Ile

act
Thy
135

ata
Ile

gce
Ala

Tct
Ser

aac
Asn

cce
Pro

gag
Glu
40

agc
ser

tac
Tyr

cag
Gln

9%9
Gly
120
gat
AsSD

agg
Arg

aac
Asn

gt
va

aag
Lys
25

tta
Leu

cag
Gln

aag
Lys

tac
Tyr

gag
Glu
105

gct
Ala

ceg
Pro

aag
Lys

aga
AE"g

gag
Glu
185

agce
ser
10

ccc
Pro

acc
Thr

cgce
Arg

tac
Tyr

aga
Arg
a0

age
Ser

ccg
Pro

tcg
Ser

cga
Arg

aca
Thr
170

cag
Gln
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395

cct
Pro

tcg
Ser

€9y
Arg

aag
Lys

gag
Glu
75

cCC
Pro

cag
Gin

gct
Ala

gac
Asp

cct
Pro
155

gaa
Glu

acg
Thr

agc
Ser

gce
Ala

gac
Asp

tgg
Trp
60

tgg
Trp

ccy
Pro

gat
Asp

aac
Asn

agc
ser
140

gca
ala

gaa
Glu

cCcC
Pro

ctg
Leu

tge
Cys

ttg
Leu
45

aat
Asn

caa
GIn

Ccgg
Arg

gtc
val

tct
ser
125

cag
Gln

acc
Thr

aat
Asn

aag
Lys

gag
Glu

agg
Arg
30

gag
Glu

tte
Phe

gag
Glu

CCC
Pro

agce
Ser
110

gag
Glu

acg
Thr

gac
Asp

gtt
val

aag
LyS
190

cgg
Arg
15

aac
Asn

aag
Lys

gat
ASp

gt
va

cece
Pro
95

ety

gac
Asp

ggg
Gly

gat
Asp

tca
ser
175

cct
Pro

400

atg
Met

ctc
Leu

cac
His

ttt
Phe

gag
Glu
80

aaa
Lys

age
ser

acg
Thr

tta
L.eu

tct
ser
160

gac
Asp

48

96

144

192

240

288

336

384

432

480

528

576



Ctc aga aga
Leu Arg Arg
195
<210> 28
<211> 198
<212> PRT
<213> Homo
<400> 28

Met Ser Asn
1

Asp

Phe

Cys

Gln

65

Lys

Arg

His

Ala

145

Ser

Gly

lLeu

Ala

Gly

Arg

50

Asn

Gly

Ala

Pro

Ley

130

Glu

Thr

Ser

Arg

<Z210>
<211>
<212>
<Z213>

Arg

Pro

35

Asp

His

Ser

cys

Ala

115

val

Gln

Gin

Pro

Arg

195

29
894
DNA
Homo

cgt caa
Arg Gin
sapiens
val Arg
5

Gln Ala
20

val Asp
Met Glu
Lys Pro
Leu Pro

85

Lys val
100

Ala Pro
ASp Pro
cys Ala
Asn Lys
Asn Ala
180

Arg Gln

sapiens

acg taa
Thr

val ser

Glu His

His Glu

Glu Ala

55

Leu Glu

70

Glu Phe

Pro Ala

Leu Ile

Lys Thr

135

Gly Ile

Arg Ala

Gly ser

Thr

Asn

Pro

Glu

40

Ser

Gly

Tyr

Gln

Gly

Asp

Arg

Asn

val

Seguence. txt

Gly

LyS

Leu

Gln

Lys

Tyr

Glu

105

Ala

Pro

Lys

Arg

Glu
185

Ser

10

Pro

Thr

Arg

Tyr

Arg

90

Ser

Pro

Ser

Arg

Thr

170

Gln

Pro

Ser

Arg

Lys

Glu

75

Pro

GIn

Ala

Asp

Pro

155

Glu

Thr

Ser

Ala

Asp

Trp

60

Trp

Pro

Asp

AsSn

Ser

140

Ala

Glu

Pro

Page 64

Leu

Cys

Leu

45

Asnh

Gin

Arg

val

Ser

125

Gln

Thr

Asn

Lys

Glu

Arg

30

Glu

Phe

Ghu

Pro

Ser

1106

Glu

Thr

ASp

val

Lys

Arg

15

Asn

Lys

Asp

val

Pro

95

Gly

ASp

Gly

Asp

Ser

175

Pro

Met

Leu

His

phe

Glu

80

LYS

Ser

Thr

Ley

Ser

160

Asp

Gly

597



220>
<221>
<222>

<400>
atg aca aca
Met Thr Thr

1

atg
Met

agg
Arg

tct
ser

gee
Ala
65

tgt
Cys

tcce
Ser

gtc
val

tct
Ser

cat
His
145
tat
Tyr

tcc
Ser

att
Ile

gct
Ala

-tct
Ser
225

gaa

ada
Lys

atg
Met

aag
Lys
50

ctg
Leu

gt
Va

&ty

ddd
Lys

gga
Gly
130

Tt
Phe

att
Ile

cca
Pro

ttg
Leu

3Ty
210

adc
Asn

ata

Cbs
(1)..

29

ey

tct
Ser
35

act
Thr

gdg
Gly

act
Thr

tca
Ser

gga
aty
115
atg
Met

tta
Leu

aac
Asn

tct
Ser

tca
ser
185

atc
Ile

atra
Ile

ada

(894>

CCC
Pro

cct
Pro
20

tca
Ser

ttg
Leu

&y

gt
va

ctc
Leu
100

ddd
LYS

att
Ile

dda
Lys

ata
Ile

ace
Thr
180

gt
va

gtt
val

gtt
val

gaa

aga
Arg

att
Ile

ctg
Leu

Gly

ctt
Leu

t9g
Trp
85

ttg
Ley

atg
Met

ctt
Leu

atg
Met

tac
Tyr
165

caa
Gln

atg
Met

gag
Glu

ctc
Leu

gaa

aat
Asn

gct
Ala

gty

gct
Ala

ctg
Leu
70

tac
Tyr

gca
Ala

ata
Ile

tca
Ser

gag
Glu
150

aac
Asn

tac
Tyr

ctyg
ey

aat
Asn

ctg
Leu
230

gtg

tca
Ser

atg
Met

Ty

gtc
val
55

atg
Met

cct
Pro

gca
Ala

atg
Met

atc
Ite
135

agt
Ser

tgt
Cys

tgt
Cys

ate
Ile

gaa
Glu
215

tca
Ser

gtt

gta
val

caa
GIn

cee
Pro
40

cag
Gln

atc
Ile

ctc
Leu

acg
Thr

aat
Asn
120

atg
Met

cty
Leu

gaa
Glu

tac
Tyr

ttt
Phe
200

tgg
Trp

gca
Ala

949

Sequence. txt

aat
Asn

tct
ser
25

acg
Thr

att
Ile

cca
Pro

tgg
Trp

gag
Glu
105

tca
Ser

gac
Asp

aat
Asn

cCa
Pro

age
ser
185

gcc
Ala

dad
Lys

gaa
Glu

cta

31y
10

ggt
Gly

caa
GlIn

atg
Met

gca
Ala

1y
90

dad
Lys

tty
Leu

ata
Ile

Tttt
Phe

gct
Ala
170

ata
Ile

ttc
Phe

aga
Arg

gaa
Glu

act

act
Thr

CCa
Pro

age
Ser

aat
Asn

ggg
Gly
75

agc
Gly

dac
Asn

agc
Ser

ctt
Leu

att
Ite
155

aat
Ash

caa
Glin

ttc
Phe

acqg
Thr

aaa
Lys
235

gaa

ttc
Phe

daa
Lys

ttc
Phe

ggg
Gly
60

atc
The

att
Ile

tctr
Ser

ctcC
Leu

aat
Asn
140

aga
Arg

CCC
Pro

tct
ser

cag
Gin

tgc
Cys
220

ada
Lys

aCa
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ccy
Pro

cCa
Pro

ttc
Phe
45

cic
Leu

tat
Tyr

atg
Met

agg
Arg

Tt
Phe
125

att
Ife

gct
Ala

tct
Ser

ctg
Leu

gaa
Glu
205

tce
ser

gaa
Glu

tct

gca
Ala

cte
Leu
30

atg
Met

Ttce
Phe

geca
Ala

tat
Tyr

aag
Lys
110

gct
Ala

aaa
Lys

cac
His

gag
Glu

tte
Phe
190

ctt
Leu

aga
Arg

cag
Gin

tcc

gag
Glu
15

ttc
Phe

agg
Arg

cac
H1s

ccC
Pro

att
ITe
95

tgt
Cys

gee
Ala

att
Ile

aca
Thr

aaa
Lys
175

ttg
Leu

gta
val

cCccC
Pro

act
Thr

Cda

CCa
Pro

agg
Arg

gaa
Giu

att
Ile

atcC
Ile
80

att
Ile

ttg
Leu

att
Ile

tcc
Ser

cca
Pro
160

aac
Asn

oty

ata
Ile

aaa
Lys

att
ITle
240

cca

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768



Glu

aag
Lys

gaa
Glu

tca
ser

Ile

aat
Asn

gaa
Glu

cca
Pro
290

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

<400>

Lys

gaa
Glu

aca
Thr
275

ata
Ile

30
297
PRT
Homo

30

Met Thr Thr

1

Met

Arg

ser

Ala

65

cys

Ser

val

Ser

His

145

TYr

Ser

Lys

Met

Leu

val

Gly

Lys

Ile

Pro

Gly

Ser

35

Thr

Gly

Thr

Ser

Leu

Asn

Ser

Glu

gaa
Glu
260

gag
Giu

gaa
Glu

Glu
245

gac
ASp

acg
Thr

aat
Asn

sapiens

Pro

Pro

20

ser

Leu

Gly

val

Leu

100

Lys

Ile

LysS

Ile

Thr

Arg
5
Ile
Leu
Gly
Leu
Trp
85
Leu
Met
Leu
Met
Tyr

165

GlIn

val

att
Ile

dac
Asn

gac
Asp

Asn

Ala

val

L.eu

70

Tyr

Ala

Ile

Ser

Glu

150

Asn

Tyr

val

gaa
Glu

Tt
Phe

Gly

att
Ile

cca
Pro

- 280

agc
Ser
295

ser

Met

Gly

val

35

Met

Pro

Ala

Met

Ile

i35

Ser

Cys

Cys

tct
ser

val

GIn

Pro

40

Glin

Ile

Leu

Thr

Asn

120

Met

Leu

Glu

TYr

Sequence. txt
Thr Glu Thr

Leu

att
Ile
265

gaa
Glu

cct
Pro

Asn

Ser

25

Thr

Ile

Pro

Trp

Glu

105

ser

Asp

AsSnh

Pro

Ser

250

cCa
Pro

cCct
Pro

taa

Gly

10

Gly

Gln

Met

Ala

Gly

30

LYS

Leu

Ile

Phe

Ala
170

atc
Ile

cCcC
Pro

Thr

Pro

ser

Asn

Gly

75

Gly

ASnN

Ser

Leu

Asn

caa
Gin

caa
Gin

Phe

Lys

Phe

Gly

60

Tle

Ile

Ser

Leu

Asn

140

Arg

Pro

ITe GIn ser
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Ser

gaa
Glu

gat
Asp
285

Pro

Pro

Phe

45

Leu

Tyr

Met

Arg

Phe

125

Ile

Ala

Ser

Leu

ser

gagd
Glu
270

cag
Gin

Ala
Leu
30

Met
Phe
Ala
Tyr
Lys
Ala
LYS
His
Glu

Phe

GIn
255

gaa
Gy

gaa
Glu

Glu

15

Phe

Arg

His

Pro

Ile

95

Cys

Ala

Ile

Thr

Lys

175

Leu

Pro

gaa
Glu

tcC
Ser

Pro

Arg

Ile
Ile
80

Ile
Leu
Ile
Ser
Pro
160

Asn

Gly

816

864

894



Seguence.txt
180 185 190

Ile Leu Ser val Met teu Ile Phe Ala Phe Phe GIn Glu Leu val Ile
195 200 205

Ala Gly 1le val Glu Asn Glu Trp Lys Arg Thr Cys Ser Arg Pro Lys
210 215 220

ser Asn Ile val teu Leu Ser Ala Glu Glu Lys Lys Glu GIn Thr Ile
225 230 235 240

Glu Ile Lys Glu Glu val val Gly Leu Thr Glu Thr Ser Ser Gln Pro
245 250 255

Lys Asn Glu Glu Asp ITle Glu Ile Ile Pro Ile Gln Glu Glu Glu Glu
260 265 270

Glu Glu Thr Glu Thr Asn Phe Pro Glu Pro Pro GlIn Asp GIn Glu Ser
275 280 285

Ser Pro Ile Glu Asn Asp Ser Ser Pro
290 295
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