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120

Arg

Trp

Phe

val

Asnh

200

Asp

val

val

Gly

25

Lvs

Gly

Arg

Ser

Tyr

Cys

Phe

Leu

Ser

185

val

Arg

Gln

Ser
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Tyr Lys Glu

ASp

ser

Ley

Pro

90

Cys

Leu

Lys

Glu

Tyr

170

LysS

Tyr

Arg

Ile

Lys
250

Gly

Ala

Glu

75

Cys

val

Gln

Lys

ASp

155

lLeu

Pro

Leu

Asn

Ile

235

GlIn

ser

The
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Gly

ASp

ITe

Thr

Leu

140

Ile

Thr

Arg

Leu

Lys

Arg

Ite

pPhe Met Gly
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val
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Leu

Lys

MetT

Gly

Arg

Met

Gly

Tyr

Asn

Pro

205

AsSn

Leu

val

Lys

Gly
30

Ley

val

Cys

Glu

110

Gly

LYyS

Glu

l.eu

Leu

190

Gin

Thr

Leu

Glu

Ile

val

Gly

Gly

Tyr
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95

Asn

His

GIn

Asn
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175

GIn

Thr

Thr

val
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255

cys

Pro

Arg

Glu

Gly

val

Glu

Phe

Pro

160

Tyr

Lys

AsSN

Arg

Glu

240

Asp

Gly



260

Ile val

275

val ser

Cys Cys

290

Arg ser

Glu Thr Ala

305

Leu

Ser Glu Arg Tyr

Ser Ala Ile Met

340

Glu Arg Tyr

Lys Tyr His Ala

370

Arg Gly lLeu

385

Phe Gly Asp Arg
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<2311> 1287
<212> DNA
<213>

<220>
<223>

<220
<221>
<222>

cbs

<400> 13
atg gtg acc
Met val Thr
1

oty

tac
Tyr

ety

atc gct
Ile Ala

ety

gag
Gliu
20

atc

tgt
Ile

Cys

Arg

val

Pro

val

325

Ala

Phe

Ala

Asp

(1)..(1287)

ggc
Gly

gag
Giu

cty
Leu

Ala
Arg

Lys
310

Phe
Thr
Leu
Phe

Glu
390

TYr

atg
Met

gcc
Ala

atc
Ile

Gly Glu
280

Ile Gly
295

Leu Phe

Leu Leu

Glu val

Ash Leu

360

Pro Glu
375

Asn Lys

Cys val

Artificial Seguence

gcc tce
Ala Ser

ctg ctg
Leu Leu

aaC adc
AsSn Asn
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265

Ser Met

Lys Ile

Tyr Gl

ASp Pro

330

Leu Ile
345
Ile Cys

val Arg

Tyr Leu

Fusion construction - Cbopt - linker

aag tgg
Lys Trp
10

g?c tac
Gly Tyr
25

aag gac
Lys Asp

Glu Gin Gly

11e G'1n

300

Leu

Lys l.eu Pro

335

Met Leu

Lys Arg Gly

Glu
365

Ser Lys

val Thr
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Ite

val
395

Pro Gly
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caa

gat
GIn

ASD

aag
Lys

aag gag
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&y ser
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Leu
Arg
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val
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Gly

Leu

ggc
Gly

el
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cty
Leu
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Asp
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Ala
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atg
Met
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gt
va

ety

ASp

Ile
320
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Pro

L.eu

gat
Asp

cct
Pro

agg
Arg

48
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ggc
Gly

atc
ile
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gac
ASpP

gct
Ala

adc
Asn

gt
Va

ate
Ile
145

ggc
Gly

oty

tat
Tyr

aat
Asn

cct
Pro
225
aat
Asn

ttg
Leu

gtg

ddd

cac
His
50

tcc
Ser

acc
Thr

atc
Iie

tic
Phe

gt
va
130

gac
Asp

sty

gcce
Ala

ctt
Leu

ctg
Leu
210

caa
Gin

aca
Thr

ttg
Leu

gaa
Glu

atc

35

aac
Asn

acc
Thre

acc
Thr

atc
Ile

aag
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115

gtt
val

gag
Glu

gce
Ala

aac
Asn

ata
Ile
195

caa
GIn

aca
Thr

act
Thr

gtt
val

act
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275

tgt

atg
Met

cty
Leu

ctg
Ley

atg
Met
100

tcc
Ser

gtt
val

agg
Arg

tCC
Ser

ceg
Pro
180

tat
TYr

aaa
Lys

dacC
Asn

aga
Arg

gaa
Glu
260

gac
ASp

ggt

agg
Arg

Glu

tac
Tyr
85

tac
Tyr

aag
Lys

gac
Asp

cct
pro

ggc
Gly
165

tta
Leu

tat
Tyr

atg
Met

caa
Gln

cct
PTro
245

gaa
Glu

acc
Thr

gtt

TtC
Phe

aac
Asn
70

acce
Thr

ggc

oty

gat
Asp

cag
Gin
150

ety

ttc
Phe

cca
Pro

tCct
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ttg
Ley
230

gat
ASp

Gly

daac
Asn

Tce

cag
Gin
55

tgt
Cys

acc
Thr

atc
Ile

gag
Glu

gag
Glu
135

gac
Asp

fnas
Phe

aac
Asn

teg
ser
215

cty
teu

ttre
Phe

ttg
Leuy

gaa
Gy

att

40

aag
Lys

Gly

cty
Leu

cct
Pro

aag
LYyS
120

agg
Arg

Lg9
Trp

gce
Ala

ttg
Leu

aaa
Lys
200

gaa
Glu

Gly

att
Ile

aac
Asn

aac
Asn
280

gtc

ggc

agg
ATG

tcc
ser

agy
Arg
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tac
Tyr

tgt
Cys

tte
phe

tcC
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gct
Ala
185

agg
Gly

cca
Pro

Tty
Leu

tte
Phe

cat
His
265
fTcC
Phe

aga
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cct
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tgt
Cys

ctg
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aag
Lys

gag
Glu

ggc
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tct
Ser
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Tyr
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cta
Leu

gaa
GTu
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gce
Ala

gag
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Cys
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Val

caa
Gln

aag
Lys
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ASp
155
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Pro
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aag
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aCC
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tcC
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cct
Pro
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ggt

acc
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atc
Ile
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Leu
140
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Ile

ttC
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val

aac
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220

atc
Ile

gat
ASp

gty
val
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gaa
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atc
Ile
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caa
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gtg
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gag
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aag
Lys

gag
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Tyr
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TYr
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Arg
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ace
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cac
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cag
Glin

tcc
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aat
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caa
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gag
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aag
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Gly

gag
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160
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aga
Arg

cta
Leu

aag
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240
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Tle
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576

624

672

720

768

816
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&ty
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Cda
GlIn

cca
Pro

gcc
Ala

gaa
Glu
385

act
Thr

9gg
Gly

Ile
290

tta
l.eu

agyg
Arg

gag
Glu

acc
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gtt
val
370

ggg
Gly

tty
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<210>
<211>
<212>
<213>
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Cys

aga
Arg

gac
AsSp

gat
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aag
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att
Ile

gcc
Ala
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PRT
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gac
ASD

gag
Glu

ata
Ile
340

ggt
Gly

cca
Pro

gaa
Glu

ctc
Leu

gac
ASp

N
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val

tgt
Cys

gag
Glu
325

tct
Ser

agt
Ser

gag
Glu

aaa
Lys

gac
Asp
405

Tttt
Phe
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tgt
Cys
310

act
Thr

gaa
Glu

gct
Ala

aga
Arg

tac
Tyr
390

aga
Arg

Ile
295

agg
Arg

get
Ala

agg
Arg

atc
Ile

att
Ile
375

cat
His

Gly

gac
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Met val Thr Gly Gly Met Ala
5

I7e Ala Tyr Glu Glu Ala Leu

Ile Gly Gly Cys Leu Ile Asn
35

Gly His Asn Met Arg Phe GlIn

50

55

Ile ser Thr Leu Glu Asn Cys

val

tct
Ser

tta
Leu

tat
Tyr

atg
Met
360

tac
Tyr

gcc
Ala

cta
Leu

aga
Arg

Ser

Leu

Asn

40

LYS
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Arg

gt
va

cca
Pro

gtc
val
345

gct
Ala

Ttc
rhe

gcce
Ala

gat
ASP

tac
Tyr

A2E
s X

LYs

Gly

25

Lys

Gly

Arg
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cgt
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aag
Lys
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ttc
Phe
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tta
leu

tte
Phe

gaa
Glu
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tac
Tyr

Trp
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Tyr
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atc
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aac
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gtc
val

cta
Leu
380

gag
Glu

aag
Lys

gtt
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Ser
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Leu Glu Gly
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ttg
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Lys
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Ile
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Leu
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Ile
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Leu
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Asn
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Glin
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Thr
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Cys

Arg
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Tyr

LYyS
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Glu
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ASD
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Tyr

Met
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ASD
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Phe
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Glu
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lLys
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Trp
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Ccys
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185
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Phe
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265

Phe

Arg
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Leu

Lys
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Tyr
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val

Gln

Lys
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Gly
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Gly
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Arg
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Phe
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tac
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aac
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acc
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tgt
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atg
Met

ctyg
Leu

ctg

gag
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ctg
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atg
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atc
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aac
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cag
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aac
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aag
Lys

ety
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aag
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ggc
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aag
Lys
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tcc
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Lys
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caa
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gac
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Ile
val

Tyr
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cty
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LYS
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Ile
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atg
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gct
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adcC
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atc
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gct
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gtt
val
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val

gat
Asp
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atc
Ile
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Phe
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cgt
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tac
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ASD

atc
Ile

aag
Lys

gaa
Glu

ttg
l-eu
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Ala
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atc
Ile

aag
LyS
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gtt
val

gag
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gca
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aag
Lys

atc
Ile
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tgt
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gat
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Glu

ata
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atg
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gtt
val
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gat
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tca
ser
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tgt
Cys
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gt
va
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gac
ASp
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ctc
Leu
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aag
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caa
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cgt
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tgt
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ASp

cag
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tca
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age
Ser

cga
Arg
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gag
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tct
Ser

ctyg
Ley
390

cag
GIn

cag
Gln

ara
Iie
375

cCcC
Pro

Artificial Seqguence

Ssynthetic Construct
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Met val Thr

1

Gly

Ile

65

ASp

ala

ASn

val

Ala

Gly

His

50

Ser

Thr

Phe

val
130

Tyr

Gly

35

Asn

Thr

Thr

Iie

Gly

Giu

20

Cys

Met

Leu

Leu

Met

100
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val

Gly
5
Glu
Leu
Arg
Glu
Tyr
85
Ty

Lys

ASp

Meat

Ala

Ile

Phe

AsSn

70

Thr

Gly

Gly

ASD

Ala

Leu

AsSn

Gln

55

Cys

Thr

Ile

Glu

Glu
135

dda
LYS

gag
Glu
360

aag
Lys

agg
Arg

Ser

Leu

Asn

40

LYS

Gly

Leu

Pro

aaa
Lys
345

aat
Asn

gaa
Glu

atc
Ile

Lys

Gly

25

Lys

Gly

Arg

Ser

Tyr

Cys
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gtt gat gct
val Asp Ala

gtc
val

gca
Ala

cac
His

Trp

10

Tyr

ASp

Ser

Leu

Pro

90

Cys

Leu

Lys

Tttt
phe

cCC
Pro

cca
pro
395

ASp

LYyS

Gly

Ala

Glu

75

cys

val

Gin

Lys

gt
Va

aaa
LYS
380

gtt
va'l

Glin

Glu

Ser

Thr

60

Gly

Asp

Iie

Thr

Leu
140
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Glu

gca
Ala
365

gaa
Glu

gca
Ala

LYS

Gly

val

45

Leu

Lys

Met

Gly

Arg

Met

aca
Thr
350

gcg
Ala

cte
Leu

tcg
Ser

Gly

Gly

30

Leu

His

val

Cys
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130

Gly

Lys

gtt
val

aat
Asn

age
ser

aag
Lys

Met

15

val

Gly

Gly

Tyr

Thr

95

Asn

His

Gin

94949

CE}t
His

tte
Phe

taa

Asp

Pro

Arg

Glu

Gly

val

Glu

Phe

1056
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1152
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Ile

145

Ala

Ala

Iie

Gln

Phe

225

val

Thr

Gly

va’l

Leu

Arg

Asn

Asp

Arg

rhe

Tyr

val

210

AsSp

Ile

Lys

Glu

Ala

Lys

Tle

195

Ala

Thr

Cys

Asp

Glu Thr

Leu
290

Ala

Glu

va'l

Gly

Ala

N2
~f
W

Glu

Iie

His

Iie

Arg

Arg

Ala

Phe

180

Asp

ASp

val

ser

Tyr

260

Cys

Thr

val

Gly

Leu

340

Arg

Pro

Ala

Pro

Leu

165

Gly

Leu

Ile

Cys

Thr

245

Gly

l.eu

val

Leu

Ile

325

Glu

Phe

L.eu

Glu

Gln

150

Gly

ASD

Arg

Leu

Gly

Ash

Thr

Ite

Glu

Leu

310

Arg

Gin

Ile

Ser

Leu
390

Asp

Pro

Phe

Gly

Phe

215

val

Gln

Lys

val

295

ASp

Leu

GIn

Gln

Ile

375

Pro

Trp

Leu

val

Ile

200

Gin

Pro

Arg

™I Y
oo —
(e vl

LYS

Glu

360

LysS

Arg

Phe

val

Leu

185

val

Thr

Tyr

Pro

Leu

265

Asp

GIn

Glu

sSer

ASnH

Glu

Ile

44123 .txt
Glu Asp Ile

Thr

170

Lys

ser

Ala

Thr

Met

250

val

val

Lys

Gin

val

330

val

val

Ala

His

155

Gly

Ser

Arg

GlIn

Ala

235

Leu

Glu

val

Glu

Gly

Cys

Asp

Phe

Pro

Pro
395

Leu

Gly

Pro

AsSn

220

Leu

Gly

Thr

Gly

Thr

Ala

vai

val
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Gly

Tyr

Leu

Pro

Arg

Thr

Y

o3 M

Leu

LYS

Leu

Glu

Ala

365

Glu

Ala

Glu

Asp

Ser

190

Leu

Gly

Leu

Arg

Ile

270

Gly

Lys

ASp

Ser

Thr

350

Ala

Leu

Ser

Ala
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175

ser

Leu

Ile

Ala

sSer

val

Lys

Asn

Ser

Lys

val

160

Glin

Pro

Ser

Ser

Thr

240

Pro

ser
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Leu

320

Met

Gly

Phe



Artificial sequence
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<213>
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«<220>

<223> (DS
<222> (1)..
<400> 17

atg gtg acc
Met vat Thr
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Ile

atc
Ile

ggc
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atc
Ile
v

gac
ASp

dac
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gt
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atc
Ile
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ggc
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cac
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gac
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&
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Arg Leu Leu Ser Gln val Ala Asp Ile iteu Phe GIn Thr Ala Gln Asn
225 230 235 240

ATa Gly Ile ser phe Asp Thr val Cys Gly val Pro Tyr Thr Ala Leu
245 250 255

Pro Leu Aia Thr val Ile Cys Ser Thr Asn Gin Ile Pro met Leu Ile
260 265 270

Arg Arg Lys Glu Thr Lys Asp Tyr Gly Thr Lys Arg Leu val Glu Gly
275 280 285

Thr Ile Asn Pro Gly Ghu Thr Cys teu Ile Ile Glu Asp val val Thr
290 295 300

ser Gly Ser Ser val Leu Glu Thr val Glu val Leu Gln Lys Glu Gly
305 310 315 320

Leu Lys val Thr Asp Ala I7e val Leu Leu Asp Arg Glu Gln Gly Gly

325 330 335
Lys Asp Lys Leu GlIn Ala His Gly Ile Arg Leu His Ser val Cys Thr
340 345 350
Leu Ser Lys Met Leu Glu Ile Leu Glu Gin &1n Lys Lys val Asp Ala
355 360 365

Glu Thr val Gly Arg val Lys Arg Phe ITe Gln Glu Asn val Phe val
370 375 380

Ala Ala Asn His Asn Gly Ser Pro Leu Ser Ile tys Glu Ala Pro Lys
385 390 395 400

Glu Leu Ser phe Gly Ala Arg Ala Glu Leu Pro Arg Ile His Pro val
405 410 415

Ala Ser Lys

<210> 19

<211> 11862

<212> DNA

<213> Artificial Sequence

<220>

<223> RCR Vector - pAC3-yCD2

<400> 19

tagttattaa tagtaatcaa ttacggggtc attagticat agcccatata tggagttccg 60
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gtatgtaggc
gacagtattt
ctettgatec
gattacgcgce
cgcrcagtygg
cttcacctag
gtaaacttgg
tctatttcgt
gggcttacca
agatttatca
trtatcegec
agttaatagt
gtttggtatg
catgttgtgce
ggccgcagtg
atccgtaaga
tatgcggeoga
cagaacttta
cttaccgety
atctittact
aaagggaata
ttgaagcatt
daataaacaa
aaccattatt
tcaagaattc
<210> 23

<21%> 5

<212> PRT
<213>

<220>
<223>

<400> 23

ggtgctacag
ggtatctacg
ggcaaacaaa
agaaaaaaag
aacgaaaact
atcettttaa
tctgacagtt
tcatccatag
tctggeccea
gcaataaacc
tccatccagt
ttgcgcaacg
gcttcattca
aaaaaagcyg
ttatcactca
tgcttttcty
ccgagttygcet
aaagtgctca
ttgagatcca
ttcaccageg
agggcgacac
tatcagggtt
ataggggtic
atcatgacat

cat

pPeptide Tinker

Gly Gly Gly Gly Ser
1 5

agttcttgaa
ctctgctgaa
ccaccgcetgg
gatctcaaga
cacgttaagg
attaaaaatg
accaatgett
ttgecctgact
gtgctgcaat
agccageegg
ctattaattg
ttgttgccat
gctecggtte
ttagctcctt
tggttatgge
tgactggtga
cttgceccgge
tcattggaaa
gttcgatgta
tttctgggty
ggaaatgttg
attgtctcat
cgcgcacatt

taacctataa

Artificial Sequence

44123 .txt

gtggtggcect
gccagttacce
tagcggtggt
agatcctrtty
gattttggtc
aagttttaaa
aatcagtgag
cceegtegty
gataccgcga
dagggcegag
ttgecgyggaa
tgctgeagge
ccaacgatca
cggtccteey
agcactgeat
gtactcaacc
gtcaacacgg
acgttctteg
acccactegt
agcaaaaaca
aatactcata
gageggatac
tceccgaaaa

aaataggcgt

aactacggct
ttcggaaaaa
ttttttgttt
atcttrtcta
atgagattat
tcaatctaaa
gcacctatct
tagataacta
gacccacgcet
cgragaagtg
gctagagtaa
atcgtggtgt
aggcgagtta
atcgttgtea
aattctctta
aagtcattct
gataataccg
gaggcgaaaac
gcacccaact
ggaaggcaaa
ctortccttt
atatttgaat
gtgccaccty

atcacgagyc

Page 53

acactagaag
gagttggtag
gcaagcagea
cggagtetga
caaaaaggat
gtatatatga
cagcgatctg
cgatacggga
caccggctec
gtcctgeaac
gtagttcgec
cacgetegrc
catgatcccc
gaagtaagtt
ctgtcatgec
gagaatagtg
cgccacatag
tctcaaggat
gatcttcage
atgccgcaaa
ttcaatatta
gtatttagaa
acgtctaaga

cetttegtot

10500
10560
10620
10680
10740
10800
10860
10926
10580
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11893



443123 . txt

<210> 24

<Z211> &

<212> PRT

<213> Artificial Seguence
<220>

<223> peptide Tinker
<400> 24

ser Gly Gly Gly Gly

1 5

<2il0> 25

<211> 17

<212> PRT

<213> aArtificial Sequence

<220>

<223> Peptide Tinker

<400> 25

Gly Lys Ser Ser Gly Ser Gly Ser Glu Ser Lys ser
1 5 10
<210> 26

<211> 14

<212> PRT

<213> Artificial seguence

<220

<223> Peptide linker

<400> 26

Gly Ser Thr Ser Gly Ser Gly Lys Ser Ser Glu Gly Lys Gly
1 5 10

<210> 27
<211> 18
<212> PRT

<213> Artificial Sequence

<220
<223> peptide linker

<400> 27
Gly ser Thr Ser Gly Ser Gly Lys Ser ser Glu Gly Ser Gly Ser Thr
i 5 i0 15

Lys Gly

<21(0> 28
Page 54



<211> 18
<Z212> PRT
<213>
<220>
<223>
<400> 28
Gly Ser Thr sSer
i

Lys Gly
<210> 29
<211> 14
<212> PRT
<213>
<220>
<223>
<400> 29

Glu Gly Lys Ser Ser Gly Ser Gly Ser Glu Ser Lys Glu Phe
1 5 10

<210> 30
<211> 546
<Z17> DA

<213>

<220>
<223>

<400> 30
aacacgatta

cattgcetat
tcttatcaat
gggatccgce
caaagtgtac
tgecatcate
taagggcgag
gtgtaaaaag
tggtgagtag
449999

Aartificial

peptide Tinker

peptide linker

taaatggtga
gaggaggcyg
aacaaagacg
acactacatg
aaagatacca
atgtatggta
aaatatttac

atcatgaaac

gcggoegceac

<210
<211>

31
537

artificial Seguence

artificial Sequence

seguence

Cytosine deaminase coding

cagggggaat
ccttagogtta

gaagrgttct
gtgagatctc
ctttgtatac
tteeacgoty
aaactagagg
aatttatcga

catagataaa

44123 . txt

sequence with cloning

ggcaagcaag
cazagagggt
cggtcgtggt
cactttggaa
gacgctgtet
tgttgtcggt
tcacgaggtt
tgaaagacct

ataaaagatt

Page

tgggatcaga
ggtgttccta
cacaacatga
aactgiggga
ccatgcgaca
gagaacgtta
gttgttgttg
caggattggt

ttatttagtc

Gly ser Gly Lys Pro Gly Ser Gly Glu Gly Ser Thr
5 10 15

sites

agggtatgga
ttggeggaty
gatttcaaaa
gattagaggg
tgtgtacagg
atttcaaaag
acgatgagag
ttgaagatat

tceagaaaaa

60
120
180
240
300
360
420
480
540
546



44123, txt

<212> DNA

<213> Artificial Ssequence

<220> _ . .

<223> Cytosine deaminase codon optimized with cloning site

<400> 31

ttataaatgg tgaccggcgg catggoctcc aagtgggatc aaaagggeat ggatatcger 60
tacgaggagg ccgccctggg ctacaaggag ggoggogtge ctatcggegg ctgtctgatc 120
aacaacaagg acggcagtgt getgggeagg ggccacaaca tgaggticca gaagggete 180
grccaccctgr acggogagat ctccacccig gagaactgtg gcaggotgga gggcaaguty 240
tacaaggaca ccacccetgta caccaccctg tococttgiyg acatgtgtac cggogotatc 300
atcatgtacyg gcatccctag gtgtgtgotyg ygcgagaacy tgaacttcaa gtocaaggge 360
gagaagtacc tgcaaaccag gggecacgag gtggtggttg ttogacgatga gaggtgtaag 420
aagatcatga agcagttcat cgacgagagg cctcaggact ggttogagga tatcggogag 480
tgataagcgg ccgcagataa aataaaagat tttatttagt ctccagaaaa agggyog 537
<210> 32

<211> 40

<212> DNA

<213> Artificial seguence

<220>

<223> o0ligonucleotide Primer

<400> 32

tcgaggatat cggcgagtga aacccgttat tcottttigge 40
<210> 33

<211> 40

<212> DONA

<213> Artificial sequence

<220>

<223> o0Oligonuciectide primer

<400> 33

gccaaaaaga ataacgggtt tcactcgecyg atatcctoga 40
<210> 34

<211> 82

<212> DNA

<213> Artificial sequence

<220>

<223> o0ligonucleotide Primer

<400> 34

tcggegagtg atccgycgyge ggcgectcoyg goggeggege ciccggcgac ggcgoectocy 60
gcggeggege caaccogtta tt 82

Page 56



<210> 35
<211> 82
<21Z2> DNA
<213>
<220>
<223>

<400> 35

Artificial Seguence

Oligonucieotide Primer

44123 .txt

aataacygggt tggegocgee geogaaggeyg cCgeegacgyg aggegeegoec geegaaggeg

ccgeegecgyg atcactegee ga

<210> 36
<211> 533
<212> DNA
<213>

<220>
<223>

<400> 36
atggtgacag

gaggegttat
aaagacggaa
ctacatggtg
gataccactt
tatggtattc
tatttacaaa
atgaaacaat
gcegegeceat
<210> 37

<211> 480
<212> DNA
<213>

<220>
<223>

<400> 37
atggtgaccy

gaggccctyge
aaggacggca
Ctycacggey
gacaccaccc

tacggcatec

ggggaatggc
taggttacaa

gtgttctcyy
agatctccac
tgtatacgac
cacgetytygt
ctagaggtca
ttatcgatga

agataaaata

CcD human coedon

gcggcatgqc
tgggctacaa
gtgtgctggg
agatctceac
tgtacaccac

ctaggtgtgt

Artificial Seguence

aagcaagtgg
agagggtggt
tcgtyggteac
tttggaaaac
gctgtctcca
catcggtgag
cgaggrtgtt
aagacctcag

aaagatttta

artificial sequence

Cyrosine deaminase heat stabilized

gatcagaagg
gttcctattg
aacatgagat
tgtgggagat
tgcgacatgt
aacgttaatt
gttgttgacy
gattggtttg

tttagtctce

gtatggacat
gcggatgtet
ttcaaaaggg
tagagggcaa
gtacaggtgc
tcaaaagtaa
atgagaggtyg
aagatattgg

agaaaaaggg

optimized heat stabilized

ctccaagtgg
ggagggcggc
caggggccac
cctggagaac
cctgteecct

gatcggcgag

gatcaaaagg
gtgcctateg
aacatgaggt
tgtygeagge
tgtgacatgt

aacgtgaact

gcatggatat
gcggctgtet
tccagaaggg
tggagggeaa
gtaccggegce

tcaagtccaa

Page 57

tgcctatgag
tatcaataac
atccgccaca
agtgtacaaa
catcatcatg
gggcgagaaa
taaaaagtta
tgagtaggcg
g4a4g

cgettacgag
gatcaacaac
ctccgeeacc
ggtgtacaag

tatcatcaty

gggcgadaaqg

60
82

60
120
180
240
300
360
420
480
533

60
120
180
240
300
360



44123 . txt

tacctgcaaa ccaggggcca cgaggtggtg gttgttgacyg atgagaggtg taagaagotyg

atgaagcagt tcatcgacga gaggcoctcag gactggttcg aggatatcgg cgagtgataa

<210
<211>
<212>
<213>

<220>
<223>

<400>

38
546
DNA
artificial sequence

CD human codon optimized heat stabilitized cloning sites

38

aacacgatta taaatggtga ccggcggceat ggcctccaag tgggatcaaa agggcatgga

tatcgcttac gaggaggccc tgoetgggota caaggaggge ggegtgecta tcggoggety

tctgatcaac aacaaggacg gcagtgiget gggcagggge cacaacatga ggticcagaa

gggctccygcc accctgeacg gogagatctc caccctggag aactgtggca ggctggaggg

caaggtgtac aaggacacca ccctgtacac caccctgtce ccttgtgaca tgtgtaccgg

cgctatcatc atgracggca tccctaggtg tgtgatcgge gagaacgtga acttcaagrce

caagggcgag aagtaccigc aaaccagggg ccacgaggtg gtggttgttg acgatgagag

gtgtaagaag ctgatgaagc agttcatcga cgagaggcct caggactggt tcgaggatat

cggcgagtaa gcggecgege catagataaa ataaaagatt ttatttagtc tccagaaaaa

YYyLyy

<210>
<211>
<Z212>
<213>

<220>
<223>

<400>

39
40
DNA
Artificial Seguence

Oligonucleotide primer

39

tcgaggatat cggcgagtga aacccgttat tcotttttgge

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

<220
<223>

<400>

40
40
DNA
artificial Sequence

Oligonucieotide primer

40

gccaaaaaga ataacgggrtt tcactcgccg atatcctcga

<Z210>
<211>
<212>

41
52
DNA
Page 58

420
480

60
120
180
240
300
360
420
480

40

40



<2313>

<220>
<223>

<400> 41

Artificial Sequence

oligonucleotide primer

44123 . txt

ccaagctoct atagccgctc actatctact tyggcaataa gaaaaaccga ag

<210> 42
<211> 52
<Z212> DNA
<213>
<220
<223>
<400 42

Artificial Sequence

Oligonucleotide Primer

ggttcgagga tatcgycgag tgatagatga acccgttatt ctttttgget tc

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

<220>
<223>

<400> 43
aacacgatta

43
1296
DNA

tategettac
tctgatcaac
gggcteeogeco
caaggtgtac
cgcratcate
caagggegag
gtgtaagaag
cggcgagaac
ttatccaaac
accatttaag
catcagaaat
attgttggtrt
caccaacgaa
cagagctiggt
tazaatttta

accagaggat

taaatggtga
gaggaggocc
aacaaggacg
acccigeacyg
aaggacacca
atgtacggca
aagtacctge
ctgatgaagc
ccgttattct
aaagggtct
aacgtctact
aagaatacaa
gaagaaggtt
aacttcgaag
gaatcgatgg
attcaaaggy

atatctgaaa

Artificial Seguence

CD codon optimized-UPRT

ccggeggceat
tgctgggcta
gcagtgtgct
gcgagatetce
ccctgtacac
tccctaggty
aaaccagggg
agttcatcga
ttttyggcttc
tcgttagcaa
tgctacctca
ctagacctga
tgaaccatct
gtgtctcatt
agcaaggatt
acgaggagac

ggtatgtctt

ggcctccaag
caaggaggyc
gggcaggygge

caccectggag
caccctgtec
tgtgatcggce
ccacgaggtg
cgagaggect
tccattetty
acctagaaat
aacaaaccaa
titcattiic
acctgtygcaa
catgggtaaa
aagagacrtgt
tgctttacca

cctattagac

tgggatcaaa
ggcgtgecta
cacaacatga
aactgtggca
ccttgtgaca
gagaacgtga
gtggttgttyg
caggactggt
taccttacat
ctgcaaaaaa
ttgctgggtt
tactccgata
aagcaaattg
atctgtgotg
tgtaggtcty
aagttattct

ccaatgetgg

Page 59

agggcatgga
tcggeggety
ggttccagaa
ggcetggaggy
tgtgtaccgg
acttcaagtc
acgatgagag
tcgaggatat
atcttatata
tgtcttegga
tgtacaccat
gaatcatcag
tggaaactga
tttccattgt
tgegtategy
acgaaaaatt

€Ccaccggtgg

52

52

120
180
240
300
360
420
480
540
600
660
720
780
840
S00
960
1020



tagtgctatc atggctacag aagtcttgat
cttcttaaac ctaatcetgta gtaaggaagy
ggtcagaatt gttactggtg ccctcgacag
agggrtgggt gactitggtg acagatacta
ataaaagatt ttatttagtc tccagaaaaa
<210> 44

<211> 82

<212> DNA

<213> Artificial Ssequence

<220> ) ) )

<223> 0ligonucTleotide primer
<400> 44

44123 . txt

taagagaggt

gttaagccag

gattgaaaaa taccatgccg

aggtcragat
ctgtgtttaa

9995499

gaaaacaagt

gcggeegegce

agagaattta
cctteccaga
atctagticc

catagataaa

tcggegagtg atccggegge ggegoctocyg geggeggoge ctecggegge ggegectoog
gcggeggcge caacecgtta tt

<210> 45
<211> 82
<212> DNA
«<213>
<220>
<223>
<400> 45

Artificial sequence

0ligonucleotide primer

aataacgggt £Qgegeegee gocggagacy Cogocygoogy agacygccgec gecggaggoy

ccgecgecgg atcactegec ga

<210
<211>
<212>
<213>

<220>
<223> CD h

<400> 46
aacacgatta

46
1356
DNA

tatcgcttac
tctgatcaac
gggctecgec
caaggtgtac

cgctatcatc

caagggcgayg

uman codon

taaatggtga
gaggaggccec
aacaaggacy
accctgeacg
aaggacacca
atgtacggca

aagtacctge

Artificial Sequence

optimized-Tinker-upRT

ccggeggeat
tgctgggeta
gcagtgtgct
gcgagatctc
ccctgtacac
tcectagyty

aaaccaggyg

ggeetecaay

caaggagggce
gggcaggggce

caccctggag
caccctgtec
tgtgatcgyc

ccacgagyty

tgggatcaaa
ggcgtgecta
cacaacatga
aactgtggca
ccttgtgaca
gagaacgtga
gtggttgtrtg

Page 60

agggcatgga
tcageggceryg
ggttccagaa
ggctggaggg
tgtgtaccyy
acttcaagtc

acgatgagag

1080
1140
1200
1260
1296

60
82

60
82

60
120
180
240
300
360
420
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