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DNA
Homo

CDS

(1)..

1

Gly

999
Gly

aat
Asn
35

act
Thr

aag
Lys

gcc
Ala

gtg
val

sapiens

(1059)

atc
Ile

gac
Asp
20

ttc
Phe

ggc
Gly

aaa
Lys

gac
Asp

gca
Ala
100

agt
Ser
5

tat
Tyr

aat
Asn

att
Ile

ctg
Leu

ctc
Leu
85

aac
Asn

ata
Ile

gac
Asp

aaa
Lys

gtg
val

aga
Arg
70

ctc

Leu

tgg
Trp

tac
Tyr

tcc
Ser

atc
Ile

ggc
Gly
55

agc

Ser

ttt
Phe

tac
Tyr

act
Thr

atg
Met

ttc
Phe
40

aat

Asn

atg
Met

gtc
Val

ttt
Phe

tca
Ser

aag
Lys
25

ctg
Leu

gga
Gly

acg
Thr

atc
Ile

999
Gly
105

gat
Asp
10

gaa
Glu

CcccC
Pro

ttg
Leu

gac
Asp

acg
Thr
90

aac
Asn

aac
Asn

ccc
Pro

acc
Thr

gtc
val

aag
Lys
75

ctt

Leu

ttc
Phe

tac
Tyr

tgt
Cys

atc
Ile

atc
Ile
60

tac

Tyr

ccc
Pro

cta
Leu

acc
Thr

ttc
Phe

tac
Tyr
45

ctg

Leu

agg
Arg

ttc
Phe

tgc
Cys

gag
Glu

cgt
Arg
30

tcc
Ser

gtc
val

ctg
Leu

tgg
Trp

aag
Lys
110

gaa
Glu
15

gaa
Glu

atc
Ile

atg
Met

cac
His

gca
Ala
95

gca
Ala

atg
Met

gaa
Glu

atc
Ile

ggt
Gly

ctg
Leu
80

gtt
val

gtc
val

48

96

144

192

240

288

336



cat
His

ttc
Phe

cag
Gln
145

tgg
Trp

gtc
Val

gac
Asp

atc
Ile

aag
Lys
225

aca

Thr

att
Ile

999
Gly

gcc
Ala

ctt
Leu
305

agc
Ser

cat
His

taa

gtc
vVal

atc
Ile
130

agg
Arg

atc
Ile

agt
Ser

ttg
Leu

ctg
Leu
210

ctg
Leu

gtc
Val

999
Gly

tgt
Cys

cta
Leu
290

gga
Gly

aga
Arg

tca
Ser

<210>

atc
Ile
115

agt
Ser

cca
Pro

cct
Pro

gag
Glu

tgg
Trp
195

cct
Pro

tca
Ser

atc
Ile

atc
Ile

gag
Glu
275

gct
Ala

gcc
Ala

999
Gly

tct
Ser

tac
Tyr

ctg
Leu

agg
Arg

gcc
Ala

gca
Ala
180

gtg
Val

ggt
Gly

cac
His

ctc
Leu

agc
Ser
260

ttt
Phe

ttc
Phe

aaa
Lys

tcc
Ser

gtt
Val
340

aca
Thr

gac
Asp

aag
Lys

cte
Leu
165

gat
Asp

gtt
vVal

att
Ile

tcc
Ser

atc
Ile
245

atc
Ile

gag
Glu

ttc
Phe

ttt
Phe

agc
Ser
325

tcc
Ser

gtc
vVal

cgc
Arg

ctg
Leu
150

ctg
Leu

gac
Asp

gtg
Val

gtc
Val

aag
Lys
230

ctg
Leu

gac
Asp

aac
Asn

cac
His

aaa
Lys
310

ctc
Leu

act
Thr

aac
Asn

tac
Tyr
135

ttg
Leu

ctg
Leu

aga
Arg

ttc
Phe

atc
Ile
215

ggc
Gly

gct
Ala

tcc
Ser

act
Thr

tgt
Cys
295

acc
Thr

aag
Lys

gag
Glu

ctc
Leu
120

ctg
Leu

gct
Ala

act
Thr

tat
Tyr

cag
Gln
200

ctg
Leu

cac
His

ttc
Phe

ttc
Phe

gtg
val
280

tgt
Cys

tct
Ser

atc
Ile

tct
Ser

tac
Tyr

gcc
Ala

gaa
Glu

att
Ile

atc
Ile
185

ttt
Phe

tcc
Ser

cag
Gln

ttc
Phe

atc
Ile
265

cac
His

ctg
Leu

gcc
Ala

ctc
Leu

gag
Glu
345

agc
Ser

atc
Ile

aag
Lys

ccc
Pro
170

tgt
Cys

cag
Gln

tgc
Cys

aag
Lys

gcc
Ala
250

ctc
Leu

aag
Lys

aac
Asn

cag
Gln

tcc
Ser
330

tct
Ser

agt
Ser

gtc
Val

gtg
Val
155

gac
Asp

gac
Asp

cac
His

tat
Tyr

cgc
Arg
235

tgt
Cys

ctg
Leu

tgg
Trp

ccc
Pro

cac
His
315
aaa

Lys

tca
Ser

gtc
val

cac
His
140

gtc
Val

ttc
Phe

cgc
Arg

atc
Ile

tgc
Cys
220

aag
Lys

tgg
Trp

gaa
Glu

att
Ile

atc
Ile
300

gca

Ala

gga
Gly

agt
Ser

ctc
Leu
125

gcc
Ala

tat
Tyr

atc
Ile

ttc
Phe

atg
Met
205

att
Ile

gcc
Ala

ctg
Leu

atc
Ile

tcc
Ser
285

ctc
Leu

ctc
Leu

aag
Lys

ttt
Phe

atc
Ile

acc
Thr

gtt
val

ttt
Phe

tac
Tyr
190

gtt
val

atc
Ile

ctc
Leu

cct
Pro

atc
Ile
270

atc
Ile

tat
Tyr

acc
Thr

cga
Arg

cac
His
350

ctg
Leu

aac
Asn

ggc
Gly

gcc
Ala
175

ccc
Pro

ggc
Gly

atc
Ile

aag
Lys

tac
Tyr
255

aag
Lys

acc
Thr

gct
Ala

tct
Ser

ggt
Gly
335

tcc
Ser

gcc
Ala

agt
Ser

gtc
Val
160

aac
Asn

aat
Asn

ctt
Leu

tcc
Ser

acc
Thr
240

tac
Tyr

caa
Gln

gag
Glu

ttc
Phe

gtg
Val
320

gga
Gly

agc
Ser

384

432

480

528

576

624

672

720

768

816

864

912

960

1008

1056

1059



<211>
<212>
<213>

<400>

Met

Gly

Asn

Phe

Tyr

65

Ser

Asp

His

Phe

Gln

145

Trp

vVal

Asp

Ile

Lys
225

Glu

Ser

Ala

Leu

50

Gln

vVal

Ala

Val

Ile

130

Arg

Ile

Ser

Leu

Leu

210

Leu

352
PRT
Homo

2

Gly

Gly

Asn

35

Thr

Lys

Ala

Val

Ile

115

Ser

Pro

Pro

Glu

Trp

195

Pro

Ser

sapiens

Ile

Asp

20

Phe

Gly

Lys

Asp

Ala

100

Tyr

Leu

Arg

Ala

Ala

180

Val

Gly

His

Ser

Tyr

Asn

Ile

Leu

Leu

85

Asn

Thr

Asp

Lys

Leu

165

Asp

Val

Ile

Ser

Ile

Asp

Lys

Val

Arg

70

Leu

Trp

Val

Arg

Leu

150

Leu

Asp

Val

Val

Lys
230

Tyr

Ser

Ile

Gly

Ser

Phe

Tyr

Asn

Tyr

135

Leu

Leu

Arg

Phe

Ile

215

Gly

Thr

Met

Phe

40

Asn

Met

Val

Phe

Leu

120

Leu

Ala

Thr

Tyr

Gln

200

Leu

His

Ser

Lys

25

Leu

Gly

Thr

Ile

Gly

105

Tyr

Ala

Glu

Ile

Ile

185

Phe

Ser

Gln

Asp

10

Glu

Pro

Leu

Asp

Thr

90

Asn

Ser

Ile

Lys

Pro

170

Cys

Gln

Cys

Lys

Asn

Pro

Thr

Val

Lys

75

Leu

Phe

Ser

val

Val

155

Asp

Asp

His

Tyr

Arg
235

Tyr

Cys

Ile

Ile

60

Tyr

Pro

Leu

Val

His

140

Val

Phe

Arg

Ile

Cys

220

Lys

Thr

Phe

Tyr

45

Leu

Arg

Phe

Cys

Leu

125

Ala

Tyr

Ile

Phe

Met

205

Ile

Ala

Glu

Arg

30

Ser

Val

Leu

Trp

Lys

110

Ile

Thr

Val

Phe

Tyr

190

Val

Ile

Leu

Glu

15

Glu

Ile

Met

His

Ala

95

Ala

Leu

Asn

Gly

Ala

175

Pro

Gly

Ile

Lys

Met

Glu

Ile

Gly

Leu

80

Val

Val

Ala

Ser

Val

160

Asn

Asn

Leu

Ser

Thr
240



Thr

Ile

Gly

Ala

Leu

305

Ser

His

Val

Gly

Cys

Leu

290

Gly

Arg

Ser

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

<220>
<221>
<222>

<400>
atg ccg cgg

Met
1

999
Gly

acc
Thr

act
Thr

caa
Gln
65

ttc
Phe

Pro

ttc
Phe

cag
Gln

aca
Thr
50

cat

His

aca
Thr

Ile

Ile

Glu

275

Ala

Ala

Gly

Ser

951
DNA
Homo

CDS

(1)..

3

Arg

atg
Met

gga
Gly
35

aca

Thr

ggc
Gly

tct
Ser

Leu

Ser

260

Phe

Phe

Lys

Ser

vVal
340

Ile

245

Ile

Glu

Phe

Phe

Ser

325

Ser

sapiens

(951)

ggc
Gly

agt
Ser
20

aca
Thr

cct
Pro

aat
Asn

acc
Thr

tgg
Trp

ctt
Leu

ttt
Phe

agt
Ser

gag
Glu

tct
Ser
85

Leu

Asp

Asn

His

Lys
310

Leu

Thr

acc
Thr

gac
Asp

tca
Ser

acc
Thr

gcc
Ala
70

gtg
vVal

Ala

Ser

Thr

Cys
295

Thr

Lys

Glu

gcg
Ala

aac
Asn

aat
Asn

ctt
Leu
55

aca
Thr

ata
Ile

Phe

Phe

val
280

Cys

Ser

Ile

Ser

ctt
Leu

aac
Asn

gtt
val
40

gga
Gly

aca
Thr

acc
Thr

Phe

Ile
265

His

Leu

Ala

Leu

Glu
345

tgc
Cys

ggt
Gly
25

tct

Ser

agt
Ser

aac
Asn

tca
Ser

Ala
250

Leu

Lys

Asn

Gln

Ser
330

Ser

ttg
Leu
10

act
Thr

aca
Thr

acc
Thr

atc
Ile

gtt
val
90

Cys

Leu

Trp

Pro

His
315

Lys

Ser

ctg
Leu

gct
Ala

aat
Asn

agc
Ser

aca
Thr
75

tat
Tyr

Trp

Glu

Ile

Ile
300

Ala

Gly

Ser

agt
Ser

acc
Thr

gta
val

ctg
Leu
60

gaa

Glu

gga
Gly

Leu

Ile

Ser
285

Leu

Leu

Lys

Phe

ttg
Leu

CcCa
Pro

tcc
Ser
45

cac

His

acg
Thr

aac
Asn

Pro

Ile
270

Ile

Tyr

Thr

Arg

His
350

ctg
Leu

gag
Glu
30

tac

Tyr

cct
Pro

aca
Thr

aca
Thr

Tyr
255

Lys

Thr

Ala

Ser

Gly
335

Ser

cct
Pro
15

tta
Leu

caa
Gln

gtg
Val

gtc
Val

aac
Asn
95

Tyr

Gln

Glu

Phe

Val
320

Gly

Ser

tct
Ser

cct
Pro

gaa
Glu

tct
Ser

aaa
Lys
80

tct
Ser

48

96

144

192

240

288



tct
Ser

gcc
Ala

gga
Gly

ccc
Pro
145

gca
Ala

atc
Ile

gac
Asp

gat
Asp

gag
Glu
225

att
Ile

aag
Lys

agc
Ser

ctg
Leu

tgg
Trp
305

gtc
Val

aac
Asn

aat
Asn
130

act
Thr

gaa
Glu

tgc
Cys

agg
Arg

gct
Ala
210

gtg
Val

tcc
Ser

ctg
Leu

tat
Tyr

gct
Ala
290

agc
Ser

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

<400>

cag
Gln

gtt
Val
115

gtt
vVal

aaa
Lys

atc
Ile

ctg
Leu

gga
Gly
195

gat
Asp

agg
Arg

agc
Ser

999
Gly

tcc
Ser
275

gtc
vVal

ccc
Pro

316
PRT
Homo

tca
Ser
100

tca
Ser

tca
Ser

ccc
Pro

aaa
Lys

gag
Glu
180

gag
Glu

gct
Ala

cct
Pro

aaa
Lys

atc
Ile
260

caa
Gln

ttg
Leu

aca
Thr

cag
Gln

act
Thr

gac
Asp

tat
Tyr

tgt
Cys
165

caa
Gln

ggc
Gly

999
Gly

cag
Gln

ctc
Leu
245

cta
Leu

aag
Lys

ggc
Gly

gga
Gly

sapiens

acc
Thr

cca
Pro

ctt
Leu

aca
Thr
150

tca
Ser

aat
Asn

ctg
Leu

gcc
Ala

tgt
Cys
230

caa
Gln

gat
Asp

acc
Thr

atc
Ile

gaa
Glu
310

tct
Ser

gag
Glu

tca
Ser
135

tca
Ser

ggc
Gly

aag
Lys

gcc
Ala

cag
Gln
215

cta
Leu

ctt
Leu

ttc
Phe

ctg
Leu

act
Thr
295

agg
Arg

gta
Val

aca
Thr
120

acc
Thr

tct
Ser

atc
Ile

acc
Thr

cga
Arg
200

gta
val

ctg
Leu

atg
Met

act
Thr

att
Ile
280

ggc
Gly

ctg
Leu

atc
Ile
105

acc
Thr

act
Thr

tct
Ser

aga
Arg

tcc
Ser
185

gtg
vVal

tgc
Cys

ctg
Leu

aaa
Lys

gag
Glu
265

gca

Ala

tat
Tyr

gaa
Glu

agc
Ser

ttg
Leu

agc
Ser

cct
Pro

gaa
Glu
170

agc
Ser

ctg
Leu

tcc
Ser

gtc
Val

aag
Lys
250

caa
Gln

ctg
Leu

ttc
Phe

cta
Leu

aca
Thr

aag
Lys

act
Thr

atc
Ile
155

gtg
Val

tgt
Cys

tgt
Cys

ctg
Leu

ttg
Leu
235

cac
His

gat
Asp

gtc
Val

ctg
Leu

gaa
Glu
315

gtg
Val

cct
Pro

agc
Ser
140

cta
Leu

aaa
Lys

gcg
Ala

999
Gly

ctc
Leu
220

gcc
Ala

caa
Gln

gtt
val

acc
Thr

atg
Met
300

cca
Pro

ttc
Phe

agc
Ser
125

ctt
Leu

agt
Ser

ttg
Leu

gag
Glu

gag
Glu
205

ctt

Leu

aac
Asn

tct
Ser

gca
Ala

tcg
Ser
285

aat
Asn

tga

acc
Thr
110

ctg
Leu

gca
Ala

gac
Asp

act
Thr

ttt
Phe
190

gag
Glu

gcc
Ala

aga
Arg

gac
Asp

agc
Ser
270

gga
Gly

cgc
Arg

acc
Thr

tca
Ser

aca
Thr

atc
Ile

cag
Gln
175

aag
Lys

cag
Gln

cag
Gln

aca
Thr

ctg
Leu
255

cac

His

gcc
Ala

cgc
Arg

cca
Pro

cct
Pro

tct
Ser

aag
Lys
160

ggc
Gly

aag
Lys

gct
Ala

tct
Ser

gaa
Glu
240

aaa

Lys

cag
Gln

ctg
Leu

agc
Ser

336

384

432

480

528

576

624

672

720

768

816

864

912

951



Met

Gly

Thr

Thr

Gln

65

Phe

Ser

Ala

Gly

Pro

145

Ala

Ile

Asp

Asp

Glu

225

Ile

Pro

Phe

Gln

Thr

50

His

Thr

val

Asn

Asn

130

Thr

Glu

Cys

Arg

Ala

210

Val

Ser

Arg

Met

Gly

Thr

Gly

Ser

Gln

vVal

115

Val

Lys

Ile

Leu

Gly

195

Asp

Arg

Ser

Gly

Ser

20

Thr

Pro

Asn

Thr

Ser

100

Ser

Ser

Pro

Lys

Glu

180

Glu

Ala

Pro

Lys

Trp

Leu

Phe

Ser

Glu

Ser

85

Gln

Thr

Asp

Tyr

Cys

165

Gln

Gly

Gly

Gln

Leu
245

Thr

Asp

Ser

Thr

Ala

70

Val

Thr

Pro

Leu

Thr

150

Ser

Asn

Leu

Ala

Cys

230

Gln

Ala

Asn

Asn

Leu

55

Thr

Ile

Ser

Glu

Ser

135

Ser

Gly

Lys

Ala

Gln

215

Leu

Leu

Leu

Asn

Val

40

Gly

Thr

Thr

val

Thr

120

Thr

Ser

Ile

Thr

Arg

200

val

Leu

Met

Cys

Gly

25

Ser

Ser

Asn

Ser

Ile

105

Thr

Thr

Ser

Arg

Ser

185

Val

Cys

Leu

Lys

Leu

10

Thr

Thr

Thr

Ile

Val

90

Ser

Leu

Ser

Pro

Glu

170

Ser

Leu

Ser

Val

Lys
250

Leu

Ala

Asn

Ser

Thr

75

Tyr

Thr

Lys

Thr

Ile

155

val

Cys

Cys

Leu

Leu

235

His

Ser

Thr

Val

Leu

60

Glu

Gly

val

Pro

Ser

140

Leu

Lys

Ala

Gly

Leu

220

Ala

Gln

Leu

Pro

Ser

45

His

Thr

Asn

Phe

Ser

125

Leu

Ser

Leu

Glu

Glu

205

Leu

Asn

Ser

Leu

Glu

30

Tyr

Pro

Thr

Thr

Thr

110

Leu

Ala

Asp

Thr

Phe

190

Glu

Ala

Arg

Asp

Pro

15

Leu

Gln

val

Val

Asn

95

Thr

Ser

Thr

Ile

Gln

175

Lys

Gln

Gln

Thr

Leu
255

Ser

Pro

Glu

Ser

Lys

80

Ser

Pro

Pro

Ser

Lys

160

Gly

Lys

Ala

Ser

Glu

240

Lys



Lys

Ser

Leu

Trp
305

Leu

Tyr

Ala

290

Ser

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

<220>
<221>
<222>

<400>
atg tgg cag
Met Trp Gln

1

ggc
Gly

caa
Gln

gga
Gly

agc
Ser
65

gtt
vVal

agt
Ser

gcc
Ala

cac
His

atg
Met

tgg
Trp

gcc
Ala
50

ctc
Leu

gac
Asp

gac
Asp

cct
Pro

agc
Ser
130

Gly

Ser

275

Val

Pro

765
DNA
Homo

CDS

(1)..

5

cg9
Arg

tac
Tyr
35

tac
Tyr

atc
Ile

gac
Asp

ccg
Pro

cgg
Arg
115

tgg
Trp

Ile

260

Gln

Leu

Thr

Leu

Lys

Gly

Gly

sapiens

(765)

ctg
Leu

act
Thr
20

agg
Arg

tcc
Ser

tca
Ser

agt
Ser

gtg
val
100

tgg
Trp

aag
Lys

ctc
Leu

gaa
Glu

gtg
Val

cct
Pro

agc
Ser

gga
Gly
85

cag

Gln

gtg
Val

aac
Asn

Asp

Thr

Ile

Glu
310

ctc
Leu

gat
Asp

ctc
Leu

gag
Glu

cag
Gln
70

gag
Glu

cta
Leu

ttc
Phe

act
Thr

Phe

Leu

Thr
295

Arg

Ccca
Pro

ctc
Leu

gag
Glu

gac
Asp
55

gcc
Ala

tac
Tyr

gaa
Glu

aag
Lys

gct
Ala
135

Thr

Ile
280

Gly

Leu

act
Thr

cca
Pro

aag
Lys
40

aat
Asn

tcg
Ser

agg
Arg

gtc
val

gag
Glu
120

ctg
Leu

Glu
265

Ala

Tyr

Glu

gct
Ala

aag
Lys
25

gac
Asp

tcc
Ser

agc
Ser

tgc
Cys

cat
His
105

gaa
Glu

cat
His

Gln

Leu

Phe

Leu

ctg
Leu
10

gct
Ala

agt
Ser

aca
Thr

tac
Tyr

cag
Gln
90

atc
Ile

gac
Asp

aag
Lys

Asp

Val

Leu

Glu
315

cta
Leu

gtg
Val

gtg
Val

cag
Gln

ttc
Phe
75

aca

Thr

ggc
Gly

cct
Pro

gtc
Val

val

Thr

Met
300

Pro

ctt
Leu

gtg
Val

act
Thr

tgg
Trp
60

att
Ile

aac
Asn

tgg
Trp

att
Ile

aca
Thr
140

Ala Ser His Gln

Ser
285

Asn

cta
Leu

ttc
Phe

ctg
Leu
45

ttt
Phe

gac
Asp

ctc
Leu

ctg
Leu

cac
His
125

tat
Tyr

270

Gly Ala Leu

Arg Arg Ser

gtt
val

ctg
Leu
30

aag
Lys

cac
His

gct
Ala

tcc
Ser

ttg
Leu
110

ctg
Leu

tta
Leu

tca
Ser
15

gag
Glu

tgc
Cys

aat
Asn

gcc
Ala

acc
Thr
95

ctc

Leu

agg
Arg

cag
Gln

gct
Ala

cct
Pro

cag
Gln

gag
Glu

aca
Thr
80

ctc
Leu

cag
Gln

tgt
Cys

aat
Asn

48

96

144

192

240

288

336

384

432



ggc
Gly
145

aaa
Lys

999
Gly

ggt
Gly

gtc
Val

cta
Leu
225

aag
Lys

aaa
Lys

gcc
Ala

agt
Ser

ttg
Leu

tct
Ser
210

tat
Tyr

gac
Asp

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

<400>

ggc
Gly

aca
Thr

aaa
Lys

gca
Ala
195

ttc
Phe

ttc
Phe

cat
His

6
254
PRT
Homo

6

Met Trp Gln

1

Gly

Gln

Gly

Ser

65

vVal

Ser

Met

Trp

Ala

50

Leu

Asp

Asp

Arg

Tyr

35

Tyr

Ile

Asp

Pro

agg
Arg

ctc
Leu

aat
Asn
180

gtg
val

tgc
Cys

tct
Ser

aaa
Lys

aag
Lys

aaa
Lys
165

gtg
Val

tca
Ser

ttg
Leu

gtg
Val

ttt
Phe
245

sapiens

Leu

Thr

20

Arg

Ser

Ser

Ser

Val
100

Leu

Glu

val

Pro

Ser

Gly

85

Gln

tat
Tyr
150

gac

Asp

tct
Ser

acc
Thr

gtg
Val

aag
Lys
230

aaa
Lys

Leu

Asp

Leu

Glu

Gln

70

Glu

Leu

ttt
Phe

agc
Ser

tca
Ser

atc
Ile

atg
Met
215

aca
Thr

tgg
Trp

Pro

Leu

Glu

Asp

55

Ala

Tyr

Glu

cat
His

ggc
Gly

gag
Glu

tca
Ser
200

gta
val

aac
Asn

aga
Arg

Thr

Pro

Lys

40

Asn

Ser

Arg

Val

cat
His

tcc
Ser

act
Thr
185

tca

Ser

ctc
Leu

att
Ile

aag
Lys

Ala

Lys

25

Asp

Ser

Ser

Cys

His
105

aat
Asn

tac
Tyr
170

gtg
Val

ttc
Phe

ctt
Leu

cga
Arg

gac
Asp
250

Leu
10

Ala

Ser

Thr

Tyr

Gln

90

Ile

tct
Ser
155

ttc
Phe

aac
Asn

ttt
Phe

ttt
Phe

agc
Ser
235

cct
Pro

Leu

Val

val

Gln

Phe

75

Thr

Gly

gac
Asp

tgc
Cys

atc
Ile

cca
Pro

gca
Ala
220

tca
Ser

caa
Gln

Leu

Val

Thr

Trp

60

Ile

Asn

Trp

ttc
Phe

agg
Arg

acc
Thr

cct
Pro
205

gtg
Val

aca
Thr

gac
Asp

Leu

Phe

Leu

45

Phe

Asp

Leu

Leu

tac
Tyr

999
Gly

atc
Ile
190

999
Gly

gac
Asp

aga
Arg

aaa
Lys

Val

Leu

30

Lys

His

Ala

Ser

Leu
110

att
Ile

ctt
Leu
175

act

Thr

tac
Tyr

aca
Thr

gac
Asp

tga

Ser

15

Glu

Cys

Asn

Ala

Thr

95

Leu

cca
Pro
160

gtt
Val

caa
Gln

caa
Gln

gga
Gly

tgg
Trp
240

Ala

Pro

Gln

Glu

Thr

80

Leu

Gln

480

528

576

624

672

720

765



Ala

His

Gly

145

Lys

Gly

Gly

Val

Leu

225

Lys

Pro

Ser

130

Lys

Ala

Ser

Leu

Ser

210

Tyr

Asp

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

<220>

Arg

115

Trp

Gly

Thr

Lys

Ala

195

Phe

Phe

His

7
765
DNA

Trp Val

Lys Asn

Arg Lys

Leu Lys

165

Asn Val

180

Val Ser

Cys Leu
Val

Ser

Phe
245

Lys

Phe

Thr

Tyr

150

Asp

Ser

Thr

Val

Lys

230

Lys

Lys

Ala

135

Phe

Ser

Ser

Ile

Met

215

Thr

Trp

Artificial Sequence

Glu

120

Leu

His

Gly

Glu

Ser

200

Val

Asn

Arg

Glu

His

His

Ser

Thr

185

Ser

Leu

Ile

Lys

Asp

Lys

Asn

Tyr

170

val

Phe

Leu

Arg

Asp
250

Pro

val

Ser

155

Phe

Asn

Phe

Phe

Ser

235

Pro

Ile

Thr

140

Asp

Cys

Ile

Pro

Ala

220

Ser

Gln

His

125

Tyr

Phe

Arg

Thr

Pro

205

Val

Thr

Asp

Leu

Leu

Tyr

Gly

Ile

190

Gly

Asp

Arg

Lys

<223>

<400> 7
atgtggcagc

gaggacctgc
gactctgtga
tttcacaatg
gtggacgatt
cagctggagg
gaggacccca
tacctgcaga
aaggccaccc

gtgtcctctg

tgctgctgcec
caaaggccgt
ccctgaagtg
agagcctgat
ccggagagta
tgcacatcgg
tccacctgceg
acggcaaggg
tgaaggattc

agaccgtgaa

aaccgccctg
ggtgtttctg
ccagggcgcc
cagctcccag
tcggtgccag
atggctgctg
ctgtcacagc
caggaagtac
cggctcttat

tatcaccatc

Codon-optimized high affinity CD16

ctgctgctgg
gagccccagt
tattctcctg
gcctctagct
accaacctga
ctgcaggcac
tggaagaata
ttccaccaca
ttctgccgeg

acacagggcc

tgtccgecgg
ggtacagagt
aggataacag
acttcatcga
gcacactgtc
ctagatgggt
ccgccctgcea
attctgactt

gcctggtggg

tggccgtgte

Arg Cys

Gln Asn

Ile Pro

160

Leu Val

175

Thr Gln

Tyr Gln

Thr Gly

Asp Trp

240

aatgaggaca
gctggagaag
cacacagtgg
cgcagcaacc
cgatccagtg
gtttaaggag
caaggtgaca
ttatatcccc
cagcaagaac

cacaatcagc

60

120

180

240

300

360

420

480

540

600



tccttectttec ccecctggeta ccaggtgtet ttectgtctgg tcatggtget gectgtttgec

gtggacacag gcctgtattt ctccgtgaag accaacatcc ggtctagcac aagagactgg

aaggatcaca agttcaagtg gcggaaggac cctcaggata agtga

<210> 8
<211>
<212>
<213>

DNA
<220>
<223>

<400> 8
aatgtagtct

tgccttacaa
tcgtgcctta
gccgcattgce
gttagaccag
tcaataaagc
taactagaga
aacagggact
gctgaagcgc
actagcggag
attagatcgc
aaacatatag
gaaacatcag
tcagaagaac
atagagataa
aagaccaccg
caattggaga
acccaccaag
tttgttcett
gacggtacag
ggctattgag
ggcaagaatc
ttgctctgga

atctctggaa

7495

tatgcaatac
ggagagaaaa
ttaggaaggc
agagatattg
atctgagcct
ttgccttgag
tccctcagac
tgaaagcgaa
gcacggcaag
gctagaagga
gatgggaaaa
tatgggcaag
aaggctgtag
ttagatcatt
aagacaccaa
cacagcaagc
agtgaattat
gcaaagagaa
gggttcttgg
gccagacaat
gcgcaacagc
ctggctgtgg
aaactcattt

cagatttgga

Artificial Sequence

tcttgtagtce
agcaccgtgce
aacagacggg
tatttaagtg
gggagctctc
tgcttcaagt
ccttttagtc
agggaaacca
aggcgagggg
gagagatggg
aattcggtta
cagggagcta
acaaatactg
atataataca
ggaagcttta
ggccgctgat
ataaatataa
gagtggtgca
gagcagcagg
tattgtctgg
atctgttgca
aaagatacct
gcaccactgc

atcacacgac

Synthetic lentiviral vector

ttgcaacatg
atgccgattg
tctgacatgg
cctagctcga
tggctaacta
agtgtgtgcce
agtgtggaaa
gaggagctct
cggcgactgg
tgcgagagcg
aggccagggg
gaacgattcg
ggacagctac
gtagcaaccc
gacaagatag
cttcagacct
agtagtaaaa
gagagaaaaa
aagcactatg
tatagtgcag
actcacagtc
aaaggatcaa
tgtgccttgg

ctggatggag

gtaacgatga
gtggaagtaa
attggacgaa
tacataaacg
gggaacccac
cgtctgttgt
atctctagca
ctcgacgcag
tgagtacgcc
tcagtattaa
gaaagaaaaa
cagttaatcc
aaccatccct
tctattgtgt
aggaagagca
ggaggaggag
attgaaccat
agagcagtgg
ggcgcagcgt
cagcagaaca
tggggcatca
cagctcctgg

aatgctagtt

tgggacagag

gttagcaaca
ggtggtacga
ccactgaatt
ggtctctctg
tgcttaagcce
gtgactctgg
gtggcgcccg
gactcggctt
aaaaattttg
gcgggggaga
atataaatta
tggcctgtta
tcagacagga
gcatcaaagg
aaacaaaagt
atatgaggga
taggagtagc
gaataggagc
caatgacgct
atttgctgag
agcagctcca
ggatttgggg
ggagtaataa

aaattaacaa

660

720

765

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



ttacacaagc
acaagaatta
ttggctgtgg
agtttttgct
tcagacccac
tggagagaga
gcttttaaaa
atagcaacag
actagtgatt
acggggtcat
ggcccgectg
cccatagtaa
actgcccact
aatgacggta
acttggcagt
tacatcaatg
gacgtcaatg
aactccgcecc
agagctggtt
gtgagcaagg
gacgtaaacg
aagctgaccc
gtgaccaccc
cacgacttct
aaggacgacg
aaccgcatcg
ctggagtaca
atcaaggtga
cactaccagc
ctgagcaccc
ctggagttcg

cagctttctt

ttaatacact
ttggaattag
tatataaaat
gtactttcta
ctcccaaccc
gacagagaca
gaaaaggggg
acatacaaac
atcggatcaa
tagttcatag
gctgaccgcc
cgccaatagg
tggcagtaca
aatggcccgce
acatctacgt
ggcgtggata
ggagtttgtt
cattgacgca
tagtgaaccg
gcgaggagct
gccacaagtt
tgaagttcat
tgacctacgg
tcaagtccgce
gcaactacaa
agctgaaggg
actacaacag
acttcaagat
agaacacccc
agtccgcect
tgaccgccgce

gtacaaagtg

ccttaattga
ataaatgggc
tattcataat
tagtgaatag
cgaggggacc
gatccattcg
gattgggggg
taaagaatta
ctttgtatag
cccatatatg
caacgacccc
gactttccat
tcaagtgtat
ctggcattat
attagtcatc
gcggtttgac
ttggcaccaa
aatgggcggt
tcagatccaa
gttcaccggg
cagcgtgtcc
ctgcaccacc
cgtgcagtgc
catgcccgaa
gacccgcgcece
catcgacttc
ccacaacgtc
ccgccacaac
catcggcgac
gagcaaagac
cgggatcact

gtgataatcg

agaatcgcaa
aagtttgtgg
gatagtagga
agttaggcag
cgacaggccc
attagtgaac
tacagtgcag
caaaaacaaa
aaaagttgta
gagttccgcg
cgcccattga
tgacgtcaat
catatgccaa
gcccagtaca
gctattacca
tcacggggat
aatcaacggg
aggcgtgtac
gtttgtacaa
gtggtgccca
ggcgagggcg
ggcaagctgc
ttcagccgcet
ggctacgtcc
gaggtgaagt
aaggaggacg
tatatcatgg
atcgaggacg
ggccccgtge
cccaacgaga
ctcggcatgg

aattccgata

aaccagcaag
aattggttta
ggcttggtag
ggatattcac
gaaggaatag
ggatctcgac
gggaaagaat
ttacaaaaat
gttattaata
ttacataact
cgtcaataat
gggtggagta
gtacgccccce
tgaccttatg
tggtgatgcg
ttccaagtct
actttccaaa
ggtgggaggt
aaaagcaggc
tcctggtcga
agggcgatgce
ccgtgccctg
accccgacca
aggagcgcac
tcgagggcga
gcaacatcct
ccgacaagca
gcagcgtgca
tgctgcccga
agcgcgatca
acgagctgta

atcaacctct

aaaagaatga
acataacaaa
gtttaagaat
cattatcgtt
aagaagaagg
ggtatcgcta
agtagacata
tcaaaatttt
gtaatcaatt
tacggtaaat
gacgtatgtt
tttacggtaa
tattgacgtc
ggactttcct
gttttggcag
ccaccccatt
atgtcgtaac
ctatataagc
tgccaccatg
gctggacggc
cacctacggc
gcccaccctce
catgaagcag
catcttcttce
caccctggtg
ggggcacaag
gaagaacggc
gctcgccgac
caaccactac
catggtcctg
caagtaaacc

ggattacaaa

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360



atttgtgaaa
gctgctttaa
ttgtataaat
ggcgtggtgt
tgtcagctcc
gccgectgec
gtgttgtcgg
ctgcgcggga
cgcggcctgce
cggatctccce
atgacttaca
gggctaattc
ttagaccaga
caataaagct
aactagagat
tgtcatctta
aacttgttta
aataaagcat
tatcatgtct
ccagttccgce
aggccgcctc
ggacgtaccc
acaacgtcgt
ccctttegece
gcgcagcctg
ggtggttacg
tttcttcect
gctceccttta
gggtgatggt
ggagtccacg
ctcggtctat

tgagctgatt

gattgactgg
tgcctttgta
cctggttgcect
gcactgtgtt
tttccgggac
ttgcccgcetg
ggaagctgac
cgtccttctg
tgccggetcet
tttgggccgce
aggcagctgt
actcccaacg
tctgagcctg
tgccttgagt
ccctcagacc
ttattcagta
ttgcagctta
ttttttcact
ggctctagct
ccattctccg
ggcctctgag
aattcgccct
gactgggaaa
agctggcgta
aatggcgaat
cgcagcgtga
tccttteteg
gggttccgat
tcacgtagtg
ttctttaata
tcttttgatt

taacaaaaat

tattcttaac
tcatgctatt
gtctctttat
tgctgacgca
tttcgettte
ctggacaggg
gtccttteca
ctacgtccct
gcggcctett
ctccecegeat
agatcttagc
aagacaagat
ggagctctct
gcttcaagta
cttttagtca
tttataactt
taatggttac
gcattctagt
atcccgceccce
ccccatggcet
ctattccaga
atagtgagtc
accctggecgt
atagcgaaga
gggacgcgcece
ccgctacact
ccacgttecgce
ttagtgcttt
ggccatcgcce
gtggactctt
tataagggat

ttaacgcgaa

tatgttgctc
gcttcccgta
gaggagttgt
acccccactg
ccccteecta
gctcggctgt
tggctgctcg
tcggcectca
ccgcgtettce
cgggaattcc
cactttttaa
ctgctttttg
ggctaactag
gtgtgtgccc
gtgtggaaaa
gcaaagaaat
aaataaagca
tgtggtttgt
taactccgece
gactaatttt
agtagtgagg
gtattacgcg
tacccaactt
ggcccgcacce
ctgtagcggce
tgccagcgcece
cggcttteccce
acggcacctc
ctgatagacg
gttccaaact
tttgccgatt

ttttaacaaa

cttttacgct
tggctttcat
ggcccgttgt
gttggggcat
ttgccacggce
tgggcactga
cctgtgttgce
atccagcgga
gccttcgecce
cgcggttcge
aagaaaaggg
cttgtactgg
ggaacccact
gtctgttgtg
tctctagcag
gaatatcaga
atagcatcac
ccaaactcat
catccecgecce
ttttatttat
aggctttttt
cgctcactgg
aatcgccttg
gatcgccctt
gcattaagcg
ctagcgcccg
cgtcaagctc
gaccccaaaa
gtttttcgcce
ggaacaacac
tcggecctatt

atattaacgc

atgtggatac
tttctcctece
caggcaacgt
tgccaccacc
ggaactcatc
caattccgtg
cacctggatt
ccttecttece
tcagacgagt
tttaagacca
gggactggaa
gtctctctgg
gcttaagcct
tgactctggt
tagtagttca
gagtgagagg
aaatttcaca
caatgtatct
ctaactccgce
gcagaggccg
ggaggcctag
ccgtcgtttt
cagcacatcc
cccaacagtt
cggcgggtgt
ctcctttcge
taaatcgggg
aacttgatta
ctttgacgtt
tcaaccctat
ggttaaaaaa

ttacaattta

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280



ggtggcactt
tcaaatatgt
aggaagagta
tgccttecetg
ttgggtgcac
tttcgccecceg
gtattatccc
aatgacttgg
agagaattat
acaacgatcg
actcgccttg
accacgatgc
actctagctt
cttctgcgcet
cgtgggtctc
gttatctaca
ataggtgcct
tagattgatt
aatctcatga
gaaaagatca
acaaaaaaac
tttccgaagg
ccgtagttag
atcctgttac
agacgatagt
cccagcttgg
agcgccacgce
acaggagagc
gggtttcgcecc
ctatggaaaa

gctcacatgt

gagtgagctg

ttcggggaaa
atccgctcat
tgagtattca
tttttgctca
gagtgggtta
aagaacgttt
gtattgacgc
ttgagtactc
gcagtgctgce
gaggaccgaa
atcgttggga
ctgtagcaat
cccggcaaca
cggcccttece
gcggtatcat
cgacggggag
cactgattaa
taaaacttca
ccaaaatccc
aaggatcttc
caccgctacc
taactggctt
gccaccactt
cagtggctgc
taccggataa
agcgaacgac
ttcccgaaga
gcacgaggga
acctctgact
acgccagcaa
tctttectge

ataccgctcg

tgtgcgcgga
gagacaataa
acatttccgt
cccagaaacg
catcgaactg
tccaatgatg
c¢gggcaagag
accagtcaca
cataaccatg
ggagctaacc
accggagctg
ggcaacaacg
attaatagac
ggctggctgg
tgcagcactg
tcaggcaact
gcattggtaa
tttttaattt
ttaacgtgag
ttgagatcct
agcggtggtt
cagcagagcg
caagaactct
tgccagtggce
ggcgcagcgg
ctacaccgaa
gagaaaggcg
gcttccaggg
tgagcgtcga
cgcggccttt
gttatcccct

ccgcagccga

acccctattt
ccctgataaa
gtcgccctta
ctggtgaaag
gatctcaaca
agcactttta
caactcggtc
gaaaagcatc
agtgataaca
gcttttttge
aatgaagcca
ttgcgcaaac
tggatggagg
tttattgctg
gggccagatg
atggatgaac
ctgtcagacc
aaaaggatct
ttttegttece
ttttttctge
tgtttgccgg
cagataccaa
gtagcaccgc
gataagtcgt
tcgggctgaa
ctgagatacc
gacaggtatc
ggaaacgcct
tttttgtgat
ttacggttcc
gattctgtgg

acgaccgagc

gtttattttt
tgcttcaata
ttcececttttt
taaaagatgc
gcggtaagat
aagttctgct
gccgcataca
ttacggatgg
ctgcggccaa
acaacatggg
taccaaacga
tattaactgg
cggataaagt
ataaatctgg
gtaagccctc
gaaatagaca
aagtttactc
aggtgaagat
actgagcgtc
gcgtaatctg
atcaagagct
atactgttct
ctacatacct
gtcttaccgg
cggggggttce
tacagcgtga
cggtaagcgg
ggtatcttta
gctcgtcagg
tggccttttg
ataaccgtat

gcagcgagtc

ctaaatacat
atattgaaaa
tgcggcattt
tgaagatcag
ccttgagagt
atgtggcgcg
ctattctcag
catgacagta
cttacttctg
ggatcatgta
cgagcgtgac
cgaactactt
tgcaggacca
agccggtgag
ccgtatcgta
gatcgctgag
atatatactt
cctttttgat
agaccccgta
ctgcttgcaa
accaactctt
tctagtgtag
cgctctgcta
gttggactca
gtgcacacag
gctatgagaa
cagggtcgga
tagtcctgte
ggggcggagce
ctggcctttt

taccgecettt

agtgagcgag

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200



gaagcggaag
tgcagctggc
gtgagttagc
ttgtgtggaa
gccaagcgcg
<210> 9

<211>

<212>
<213>

DNA
<220>
<223>

<400> 9
aatgtagtct

tgccttacaa
tcgtgcctta
gccgcattgce
gttagaccag
tcaataaagc
taactagaga
aacagggact
gctgaagcgc
actagcggag
attagatcgc
aaacatatag
gaaacatcag
tcagaagaac
atagagataa
aagaccaccg
caattggaga
acccaccaag
tttgttcectt
gacggtacag
ggctattgag

ggcaagaatc

8085

agcgcccaat
acgacaggtt
tcactcatta
ttgtgagcgg

caattaaccc

tatgcaatac
ggagagaaaa
ttaggaaggc
agagatattg
atctgagcct
ttgccttgag
tccctcagac
tgaaagcgaa
gcacggcaag
gctagaagga
gatgggaaaa
tatgggcaag
aaggctgtag
ttagatcatt
aagacaccaa
cacagcaagc
agtgaattat
gcaaagagaa
gggttcttgg
gccagacaat
gcgcaacagc

ctggctgtgg

acgcaaaccg
tcccgactgg
ggcaccccag
ataacaattt

tcactaaagg

Artificial Sequence

tcttgtagtc
agcaccgtgce
aacagacggg
tatttaagtg
gggagctctc
tgcttcaagt
ccttttagtc
agggaaacca
aggcgagggg
gagagatggg
aattcggtta
cagggagcta
acaaatactg
atataataca
ggaagcttta
ggccgctgat
ataaatataa
gagtggtgca
gagcagcagg
tattgtctgg
atctgttgca

aaagatacct

cctctccecg
aaagcgggca
gctttacact
cacacaggaa

gaacaaaagc

Synthetic lentiviral vector

ttgcaacatg
atgccgattg
tctgacatgg
cctagctcga
tggctaacta
agtgtgtgcc
agtgtggaaa
gaggagctct
cggcgactgg
tgcgagagcg
aggccagggg
gaacgattcg
ggacagctac
gtagcaaccc
gacaagatag
cttcagacct
agtagtaaaa
gagagaaaaa
aagcactatg
tatagtgcag
actcacagtc

aaaggatcaa

cgcgttggcece
gtgagcgcaa
ttatgcttcce
acagctatga

tggagctgca

gtaacgatga
gtggaagtaa
attggacgaa
tacataaacg
gggaacccac
cgtctgttgt
atctctagca
ctcgacgcag
tgagtacgcc
tcagtattaa
gaaagaaaaa
cagttaatcc
aaccatccct
tctattgtgt
aggaagagca
ggaggaggag
attgaaccat
agagcagtgg
ggcgcagcgt
cagcagaaca
tggggcatca

cagctcctgg

gattcattaa
cgcaattaat
ggctcgtatg
ccatgattac

agctt

gttagcaaca
ggtggtacga
ccactgaatt
ggtctctctg
tgcttaagcc
gtgactctgg
gtggcgcccg
gactcggctt
aaaaattttg
gcgggggaga
atataaatta
tggcctgtta
tcagacagga
gcatcaaagg
aaacaaaagt
atatgaggga
taggagtagc
gaataggagc
caatgacgct
atttgctgag
agcagctcca

ggatttgggg

7260

7320

7380

7440

7495

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



ttgctctgga
atctctggaa
ttacacaagc
acaagaatta
ttggctgtgg
agtttttgct
tcagacccac
tggagagaga
gcttttaaaa
atagcaacag
actagtgatt
cagagcgcac
gtgcctagag
tttttcccga
ttcgcaacgg
gcctectttac
tgattcttga
aaggagcccc
tgcgaatctg
aaaatttttg
gccaagatct
cgtcccagcg
gggggtagtc
cccecgcecectg
cgcttccecgg
cgggtgagtc
actccacgga
cgtcgtcttt
tggagactga
ttgagtttgg
catttcaggt

gcgaggagct

aaactcattt
cagatttgga
ttaatacact
ttggaattag
tatataaaat
gtactttcta
ctcccaaccc
gacagagaca
gaaaaggggg
acatacaaac
atcggatcaa
atcgcccaca
aaggtggcgce
gggtggggga
gtttgccgcece
gggttatggce
tcccgagett
ttcgectegt
gtggcacctt
atgacctgct
gcacactggt
cacatgttcg
tcaagctggc
ggcggcaagg
ccctgctgea

acccacacaa

gtaccgggcg

aggttggggg

agttaggcca
atcttggttc
gtcgtgacaa

gttcaccggg

gcaccactgc
atcacacgac
ccttaattga
ataaatgggc
tattcataat
tagtgaatag
c¢gaggggacc
gatccattcg
gattgggggg
taaagaatta
ctttgtatag
gtccccgaga
ggggtaaact
gaaccgtata
agaacacagg
ccttgcgtge
cgggttggaa
gcttgagttg
cgcgcctgte
gcgacgcttt
atttcggttt
gcgaggcggg
cggcctgctc
ctggcccggt
gggagctcaa

aggaaaaggg

ccgtccaggce
gaggggtttt
gcttggcact
attctcaagc
gtttgtacaa

gtggtgccca

tgtgccttgg
ctggatggag
agaatcgcaa
aagtttgtgg
gatagtagga
agttaggcag
cgacaggccc
attagtgaac
tacagtgcag
caaaaacaaa

aaaagttggg

agttgggggg
gggaaagtga
taagtgcagt
taagtgccgt
cttgaattac
gtgggtggga
aggcctggcce
tcgctgettt
ttttctggca
ttggggccge
gcctgcgagce
tggtgcctgg
cggcaccagt
aatggaggac
cctttcecgte
acctcgatta
atgcgatgga
tgatgtaatt
ctcagacagt
aaaagcaggc

tcctggtcga

aatgctagtt
tgggacagag
aaccagcaag
aattggttta
ggcttggtag
ggatattcac
gaaggaatag
ggatctcgac
gggaaagaat
ttacaaaaat
ctccggtgece
aggggtcggce
tgtcgtgtac
agtcgccgtg
gtgtggttcc
ttccacctgg
gagttcgagg
tgggcgctgg
cgataagtct
agatagtctt
gggcggcgac
gcggccaccg
tctcgcgecg
tgcgtgagcg
gcggcgcteg
ctcagccgtce
gttctcgagce
gtttccccac
ctccttggaa
ggttcaaagt

tgccaccatg

gctggacggc

ggagtaataa
aaattaacaa
aaaagaatga
acataacaaa
gtttaagaat
cattatcgtt
aagaagaagg
ggtatcgcta
agtagacata
tcaaaatttt
cgtcagtggg
aattgaaccg
tggctccgcece
aacgttcttt
cgcgggcectg
ctgcagtacg
ccttgcgctt
ggccgcecgceg
ctagccattt
gtaaatgcgg
ggggcccgtg
agaatcggac
ccgtgtatcg
gaaagatggc
ggagagcggg
gcttcatgtg
ttttggagta
actgagtggg
tttgccecttt
ttttttctte
gtgagcaagg

gacgtaaacg

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240



gccacaagtt
tgaagttcat
tgacctacgg
tcaagtccgce
gcaactacaa
agctgaaggg
actacaacag
acttcaagat
agaacacccc
agtccgccect
tgaccgccgce
gtacaaagtg
gattgactgg
tgcctttgta
cctggttgcect
gcactgtgtt
tttccgggac
ttgcccgetg
ggaagctgac
cgtccttctg
tgccggectcet
tttgggccgce
aggcagctgt
actcccaacg
tctgagcctg
tgccttgagt
ccctcagacc
ttattcagta
ttgcagctta
ttttttcact
ggctctagct

ccattctccg

cagcgtgtcc
ctgcaccacc
cgtgcagtgc
catgcccgaa
gacccgcgcece
catcgacttc
ccacaacgtc
ccgccacaac
catcggcgac
gagcaaagac
cgggatcact
gtgataatcg
tattcttaac
tcatgctatt
gtctctttat
tgctgacgca
tttcgctttce
ctggacaggg
gtccttteca
ctacgtccct
gcggcctcett
ctccecegeat
agatcttagc
aagacaagat
ggagctctct
gcttcaagta
cttttagtca
tttataactt
taatggttac
gcattctagt
atcccgceccce

ccccatggcet

ggcgagggcg
ggcaagctgc
ttcagccgcet
ggctacgtcc
gaggtgaagt
aaggaggacg
tatatcatgg
atcgaggacg
ggccccgtge
cccaacgaga
ctcggcatgg
aattccgata
tatgttgctc
gcttcccgta
gaggagttgt
acccccactg
cccctccecta
gctcggctgt
tggctgctcg
tcggccctca
ccgcgtette
cgggaattcc
cactttttaa
ctgctttttg
ggctaactag
gtgtgtgccc
gtgtggaaaa
gcaaagaaat
aaataaagca
tgtggtttgt
taactccgcece

gactaatttt

agggcgatgce
ccgtgccctg
accccgacca
aggagcgcac
tcgagggcga
gcaacatcct
ccgacaagca
gcagcgtgca
tgctgcccga
agcgcgatca
acgagctgta
atcaacctct
cttttacgct
tggctttcat
ggcccgttgt
gttggggcat
ttgccacggce
tgggcactga
cctgtgttgce
atccagcgga
gccttcgecce
cgcggttcge
aagaaaaggg
cttgtactgg
ggaacccact
gtctgttgtg
tctctagcag
gaatatcaga
atagcatcac
ccaaactcat
catccecgecce

ttttatttat

cacctacggc
gcccaccctce
catgaagcag
catcttcttce
caccctggtg
ggggcacaag
gaagaacggc
gctcgccgac
caaccactac
catggtcctg
caagtaaacc
ggattacaaa
atgtggatac
tttctcctcece
caggcaacgt
tgccaccacc
ggaactcatc
caattccgtg
cacctggatt
ccttccttece
tcagacgagt
tttaagacca
gggactggaa
gtctctctgg
gcttaagcct
tgactctggt
tagtagttca
gagtgagagg
aaatttcaca
caatgtatct

ctaactccge

gcagaggccg

aagctgaccc
gtgaccaccc
cacgacttct
aaggacgacg
aaccgcatcg
ctggagtaca
atcaaggtga
cactaccagc
ctgagcaccc
ctggagttcg
cagctttctt
atttgtgaaa
gctgctttaa
ttgtataaat
ggcgtggtgt
tgtcagctcc
gccgcctgece
gtgttgtcgg
ctgcgcggga
cgcggcctgce
cggatctccc
atgacttaca
gggctaattc
ttagaccaga
caataaagct
aactagagat
tgtcatctta
aacttgttta
aataaagcat
tatcatgtct
ccagttccgce

aggccgcectce

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160



ggcctctgag
aattcgccct
gactgggaaa
agctggcgta
aatggcgaat
cgcagcgtga
tccttteteg
gggttccgat
tcacgtagtg
ttctttaata
tcttttgatt
taacaaaaat
ttcggggaaa
atccgctcat
tgagtattca
tttttgctca
gagtgggtta
aagaacgttt
gtattgacgc
ttgagtactc
gcagtgctgc
gaggaccgaa
atcgttggga
ctgtagcaat
cccggcaaca
cggcccttcece
gcggtatcat
cgacggggag
cactgattaa
taaaacttca
ccaaaatccc

aaggatcttc

ctattccaga
atagtgagtc
accctggecgt
atagcgaaga
gggacgcgcece
ccgctacact
ccacgttcgce
ttagtgcttt
ggccatcgcc
gtggactctt
tataagggat
ttaacgcgaa
tgtgcgcgga
gagacaataa
acatttccgt
cccagaaacg
catcgaactg
tccaatgatg
cgggcaagag
accagtcaca
cataaccatg
ggagctaacc
accggagctg
ggcaacaacg
attaatagac
ggctggctgg
tgcagcactg
tcaggcaact
gcattggtaa
tttttaattt
ttaacgtgag

ttgagatcct

agtagtgagg
gtattacgcg
tacccaactt
ggcccgcacce
ctgtagcggce
tgccagcgcece
cggctttccce
acggcacctc
ctgatagacg
gttccaaact
tttgccgatt
ttttaacaaa
acccctattt
ccctgataaa
gtcgccctta
ctggtgaaag
gatctcaaca
agcactttta
caactcggtc
gaaaagcatc
agtgataaca
gcttttttge
aatgaagcca
ttgcgcaaac
tggatggagg
tttattgctg
gggccagatg
atggatgaac
ctgtcagacc
aaaaggatct
ttttegttece

ttttttectge

aggctttttt
cgctcactgg
aatcgccttg
gatcgccctt
gcattaagcg
ctagcgcccg
cgtcaagctc
gaccccaaaa
gtttttcgcce
ggaacaacac
tcggecctatt
atattaacgc
gtttattttt
tgcttcaata
ttcecettttt
taaaagatgc
gcggtaagat
aagttctgct
gccgcataca
ttacggatgg
ctgcggccaa
acaacatggg
taccaaacga
tattaactgg
cggataaagt
ataaatctgg
gtaagccctc
gaaatagaca
aagtttactc
aggtgaagat
actgagcgtce

gcgtaatctg

ggaggcctag

ccgtcgtttt
cagcacatcc
cccaacagtt
cggcgggtgt
ctcctttcge
taaatcgggg
aacttgatta
ctttgacgtt
tcaaccctat
ggttaaaaaa
ttacaattta
ctaaatacat
atattgaaaa
tgcggcattt
tgaagatcag
ccttgagagt
atgtggcgcg
ctattctcag
catgacagta
cttacttctg
ggatcatgta
cgagcgtgac
cgaactactt
tgcaggacca
agccggtgag
ccgtatcgta
gatcgctgag
atatatactt
cctttttgat
agaccccgta

ctgcttgcaa

ggacgtaccc
acaacgtcgt
ccctttegece
gcgcagcctg
ggtggttacg
tttcttcect
gctceccttta
gggtgatggt
ggagtccacg
ctcggtctat
tgagctgatt
ggtggcactt
tcaaatatgt
aggaagagta
tgccttectg
ttgggtgcac
tttcgccccg
gtattatccc
aatgacttgg
agagaattat
acaacgatcg
actcgccttg
accacgatgc
actctagcectt
cttctgcgcet
cgtgggtctc
gttatctaca
ataggtgcct
tagattgatt
aatctcatga
gaaaagatca

acaaaaaaac

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080



caccgctacc
taactggctt
gccaccactt
cagtggctgc
taccggataa
agcgaacgac
ttcccgaaga
gcacgaggga
acctctgact
acgccagcaa
tctttectge
ataccgctcg
agcgcccaat
acgacaggtt
tcactcatta
ttgtgagcgg
caattaaccc
<210> 10

<211>
<212>
<213>

<220>
<223>

<400> 10
aatgtagtct

tgccttacaa
tcgtgcctta
gccgcattgce
gttagaccag
tcaataaagc
taactagaga
aacagggact
gctgaagcgc

actagcggag

7138
DNA
Artificial Sequence

agcggtggtt
cagcagagcg
caagaactct
tgccagtggce
ggcgcagcgg
ctacaccgaa
gagaaaggcg
gcttccaggg
tgagcgtcga
cgcggccttt
gttatcccct
ccgcagccga
acgcaaaccg
tcccgactgg
ggcaccccag
ataacaattt

tcactaaagg

tatgcaatac
ggagagaaaa
ttaggaaggc
agagatattg
atctgagcct
ttgccttgag
tccctcagac
tgaaagcgaa
gcacggcaag

gctagaagga

tgtttgcecgg
cagataccaa
gtagcaccgce
gataagtcgt
tcgggctgaa
ctgagatacc
gacaggtatc
ggaaacgcct
tttttgtgat
ttacggttcc
gattctgtgg
acgaccgagc
cctctececeg
aaagcgggca
gctttacact
cacacaggaa

gaacaaaagc

tcttgtagtc
agcaccgtgce
aacagacggg
tatttaagtg
gggagctctc
tgcttcaagt
ccttttagtce
agggaaacca
aggcgagggg

gagagatggg

atcaagagct
atactgttct
ctacatacct
gtcttaccgg
cggggggttce
tacagcgtga
cggtaagcgg
ggtatcttta
gctcgtcagg
tggccttttg
ataaccgtat
gcagcgagtc
cgcgttggcce
gtgagcgcaa
ttatgcttcc
acagctatga

tggagctgca

Synthetic lentiviral vector

ttgcaacatg
atgccgattg
tctgacatgg
cctagctcga
tggctaacta
agtgtgtgcc
agtgtggaaa
gaggagctct
cggcgactgg

tgcgagagcg

accaactctt
tctagtgtag
cgctctgcta
gttggactca
gtgcacacag
gctatgagaa
cagggtcgga
tagtcctgtce
ggggcggagce
ctggcctttt
taccgccttt
agtgagcgag
gattcattaa
cgcaattaat
ggctcgtatg
ccatgattac

agctt

gtaacgatga
gtggaagtaa
attggacgaa
tacataaacg
gggaacccac
cgtctgttgt
atctctagca
ctcgacgcag
tgagtacgcc

tcagtattaa

tttccgaagg
ccgtagttag
atcctgttac
agacgatagt
cccagcttgg
agcgccacgc
acaggagagc
gggtttcgcce
ctatggaaaa
gctcacatgt
gagtgagctg
gaagcggaag
tgcagctggce
gtgagttagc
ttgtgtggaa

gccaagcgcg

gttagcaaca
ggtggtacga
ccactgaatt
ggtctctctg
tgcttaagcc
gtgactctgg
gtggcgcccg
gactcggctt

aaaaattttg

gcgggggaga

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8085

60

120

180

240

300

360

420

480

540

600



attagatcgc
aaacatatag
gaaacatcag
tcagaagaac
atagagataa
aagaccaccg
caattggaga
acccaccaag
tttgttcectt
gacggtacag
ggctattgag
ggcaagaatc
ttgctctgga
atctctggaa
ttacacaagc
acaagaatta
ttggctgtgg
agtttttgct
tcagacccac
tggagagaga
gcttttaaaa
atagcaacag
actagtgatt
cagagcgcac
gtgcctagag
tttttceccga
ttcgcaacgg
atggtgagca
ggcgacgtaa
ggcaagctga
ctcgtgacca

cagcacgact

gatgggaaaa
tatgggcaag
aaggctgtag
ttagatcatt
aagacaccaa
cacagcaagc
agtgaattat
gcaaagagaa
gggttcttgg
gccagacaat
gcgcaacagc
ctggctgtgg
aaactcattt
cagatttgga
ttaatacact
ttggaattag
tatataaaat
gtactttcta
ctcccaaccc
gacagagaca
gaaaaggggg
acatacaaac
atcggatcaa
atcgcccaca
aaggtggcgce
gggtggggga
gtttgccgec
agggcgagga
acggccacaa
ccctgaagtt
ccctgaccta

tcttcaagtc

aattcggtta
cagggagcta
acaaatactg
atataataca
ggaagcttta
ggccgctgat
ataaatataa
gagtggtgca
gagcagcagg
tattgtctgg
atctgttgca
aaagatacct
gcaccactgc
atcacacgac
ccttaattga
ataaatgggc
tattcataat
tagtgaatag
cgaggggacc
gatccattcg
gattgggggg
taaagaatta
ctttgtatag
gtccccgaga
ggggtaaact
gaaccgtata
agaacacagg
gctgttcacc
gttcagcgtg
catctgcacc
cggcgtgcag

cgccatgccce

aggccagggyg

gaacgattcg
ggacagctac
gtagcaaccc
gacaagatag
cttcagacct
agtagtaaaa
gagagaaaaa
aagcactatg
tatagtgcag
actcacagtc
aaaggatcaa
tgtgccttgg
ctggatggag
agaatcgcaa
aagtttgtgg
gatagtagga
agttaggcag
cgacaggccc
attagtgaac
tacagtgcag
caaaaacaaa

aaaagttggg

agttgggggg
gggaaagtga
taagtgcagt
caagtttgta
ggggtggtgce
tccggcgagg
accggcaagc
tgcttcagcecce

gaaggctacg

gaaagaaaaa
cagttaatcc
aaccatccct
tctattgtgt
aggaagagca
ggaggaggag
attgaaccat
agagcagtgg
ggcgcagcgt
cagcagaaca
tggggcatca
cagctcctgg
aatgctagtt
tgggacagag
aaccagcaag
aattggttta
ggcttggtag
ggatattcac
gaaggaatag
ggatctcgac
gggaaagaat
ttacaaaaat
ctccggtgece
aggggtcggce
tgtcgtgtac
agtcgccgtg
caaaaaagca
ccatcctggt
gcgagggcga
tgccecgtgece
gctaccccga

tccaggagcg

atataaatta
tggcctgtta
tcagacagga
gcatcaaagg
aaacaaaagt
atatgaggga
taggagtagc
gaataggagc
caatgacgct
atttgctgag
agcagctcca
ggatttgggg
ggagtaataa
aaattaacaa
aaaagaatga
acataacaaa
gtttaagaat
cattatcgtt
aagaagaagg
ggtatcgcta
agtagacata
tcaaaatttt
cgtcagtggg
aattgatccg
tggctccgece
aacgttcttt
ggctgccacc
cgagctggac
tgccacctac
ctggcccacc
ccacatgaag

caccatcttc

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

2520



ttcaaggacg
gtgaaccgca
aagctggagt
ggcatcaagg
gaccactacc
tacctgagca
ctgctggagt
acccagcttt
aaaatttgtg
tacgctgctt
tccttgtata
cgtggcgtgg
acctgtcagc
atcgccgect
gtggtgttgt
attctgcgcg
tccecgecggec
agtcggatct
ccaatgactt
gaagggctaa
tggttagacc
cctcaataaa
ggtaactaga
tcatgtcatc
aggaacttgt
acaaataaag
tcttatcatg
cgcccagttce
ccgaggccgce
tagggacgta
tttacaacgt

tccececttte

acggcaacta
tcgagctgaa
acaactacaa
tgaacttcaa
agcagaacac
cccagtccgce
tcgtgaccgce
cttgtacaaa
aaagattgac
taatgccttt
aatcctggtt
tgtgcactgt
tcectttecgg
gccttgcccg
cggggaagct
ggacgtcctt
tgctgccggce
ccctttggge
acaaggcagc
ttcactccca
agatctgagc
gcttgeccttg
gatccctcag
ttattattca
ttattgcagc
catttttttc
tctggctcta
cgcccattcect
ctcggcctcet
cccaattcgce
cgtgactggg

gccagctggce

caagacccgc
gggcatcgac
cagccacaac
gatccgccac
ccccatcggce
cctgagcaaa
cgccgggatce
gtggtgataa
tggtattctt
gtatcatgct
gctgtctctt
gtttgctgac
gactttcgct
ctgctggaca
gacgtccttt
ctgctacgtc
tctgcggect
cgcctccecg
tgtagatctt
acgaagacaa
ctgggagctc
agtgcttcaa
acccttttag
gtatttataa
ttataatggt
actgcattct
gctatcccge
ccgccccatg
gagctattcc
cctatagtga
aaaaccctgg

gtaatagcga

gccgaggtga
ttcaaggagg
gtctatatca
aacatcgagg
gacggccccg
gaccccaacg
actctcggca
tcgaattccg
aactatgttg
attgcttccce
tatgaggagt
gcaaccccca
ttcccectece
ggggctcggce
ccatggctgce
ccttecggecce
cttccgegte
catcgggaat
agccactttt
gatctgcttt
tctggctaac
gtagtgtgtg
tcagtgtgga
cttgcaaaga
tacaaataaa
agttgtggtt
ccctaactcc
gctgactaat
agaagtagtg
gtcgtattac
cgttacccaa

agaggcccgc

agttcgaggg
acggcaacat
tggccgacaa
acggcagcgt
tgctgctgcecce
agaagcgcga
tggacgagct
ataatcaacc
ctccttttac
gtatggcttt
tgtggcccgt
ctggttgggg
ctattgccac
tgttgggcac
tcgecctgtgt
tcaatccagc
ttcgecectteg
tccecgeggtt
taaaagaaaa
ttgcttgtac
tagggaaccc
cccgtectgtt
aaatctctag
aatgaatatc
gcaatagcat
tgtccaaact
gcccatceceg
tttttttatt
aggaggcttt
gcgcgctcac
cttaatcgcce

accgatcgcc

cgacaccctg
cctggggcac
gcagaagaac
gcagctcgcc
cgacaaccac
tcacatggtc
gtacaagtaa
tctggattac
gctatgtgga
cattttctcc
tgtcaggcaa
cattgccacc
ggcggaactc
tgacaattcc
tgccacctgg
ggaccttcct
ccctcagacg
cgctttaaga
ggggggactg
tgggtctctce
actgcttaag
gtgtgactct
cagtagtagt
agagagtgag
cacaaatttc
catcaatgta
cccctaactce
tatgcagagg
tttggaggcc
tggccgtcgt
ttgcagcaca

cttcccaaca

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



gttgcgcagce
tgtggtggtt
cgctttcttce
ggggctccect
ttagggtgat
gttggagtcc
tatctcggtc
aaatgagctg
ttaggtggca
cattcaaata
aaaaggaaga
ttttgccttc
cagttgggtg
agttttcgcc
gcggtattat
cagaatgact
gtaagagaat
ctgacaacga
gtaactcgcc
gacaccacga
cttactctag
ccacttctgce
gagcgtgggt
gtagttatct
gagataggtg
ctttagattg
gataatctca
gtagaaaaga
caaacaaaaa
ctttttccga
tagccgtagt

ctaatcctgt

ctgaatggcg
acgcgcagcg
cctteccttte
ttagggttcc
ggttcacgta
acgttcttta
tattcttttg
atttaacaaa
cttttcgggg
tgtatccgcet
gtatgagtat
ctgtttttgc
cacgagtggg
ccgaagaacg
cccgtattga
tggttgagta
tatgcagtgc
tcggaggacc
ttgatcgttg
tgcctgtagce
cttcccggcea
gctcggccect
ctcgcggtat
acacgacggg
cctcactgat
atttaaaact
tgaccaaaat
tcaaaggatc
aaccaccgct
aggtaactgg
taggccacca

taccagtggc

aatgggacgc
tgaccgctac
tcgccacgtt
gatttagtgc
gtgggccatc
atagtggact
atttataagg
aatttaacgc
aaatgtgcgce
catgagacaa
tcaacatttc
tcacccagaa
ttacatcgaa
ttttccaatg
cgccgggcaa
ctcaccagtc
tgccataacc
gaaggagcta
ggaaccggag
aatggcaaca
acaattaata
tccggctgge
cattgcagca
gagtcaggca
taagcattgg
tcatttttaa
cccttaacgt
ttcttgagat
accagcggtg
cttcagcaga
cttcaagaac

tgctgccagt

gccctgtage
acttgccagc
cgccggettt
tttacggcac
gccctgatag
cttgttccaa
gattttgccg
gaattttaac
ggaaccccta
taaccctgat
cgtgtcgccce
acgctggtga
ctggatctca
atgagcactt
gagcaactcg
acagaaaagc
atgagtgata
accgcttttt
ctgaatgaag
acgttgcgca
gactggatgg
tggtttattg
ctggggccag
actatggatg
taactgtcag
tttaaaagga
gagttttcgt
ccttttttte
gtttgtttgce
gcgcagatac
tctgtagcac

ggcgataagt

ggcgcattaa
gccctagcge
ccccgtcaag
ctcgacccca
acggtttttce
actggaacaa
atttcggcct
aaaatattaa
tttgtttatt
aaatgcttca
ttattccctt
aagtaaaaga
acagcggtaa
ttaaagttct
gtcgccgecat
atcttacgga
acactgcggce
tgcacaacat
ccataccaaa
aactattaac
aggcggataa
ctgataaatc
atggtaagcc
aacgaaatag
accaagttta
tctaggtgaa
tccactgagce
tgcgcgtaat
cggatcaaga
caaatactgt
cgcctacata

cgtgtcttac

gcgcggcggg
ccgcteettt
ctctaaatcg
aaaaacttga
gccctttgac
cactcaaccc
attggttaaa
cgcttacaat
tttctaaata
ataatattga
ttttgcggca
tgctgaagat
gatccttgag
gctatgtggce
acactattct
tggcatgaca
caacttactt
gggggatcat
cgacgagcgt
tggcgaacta
agttgcagga
tggagccggt
ctccecgtatce
acagatcgcect
ctcatatata
gatccttttt
gtcagacccc
ctgctgcttg
gctaccaact
tcttctagtg

cctcgctctg

cgggttggac

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



tcaagacgat
cagcccagct
gaaagcgcca
ggaacaggag
gtcgggtttce
agcctatgga
tttgctcaca
tttgagtgag
gaggaagcgg
taatgcagct
aatgtgagtt
atgttgtgtg
tacgccaagc
<210> 11

<211>
<212>

<213>

<220>
<223>

<400> 11
aatgtagtct

tgccttacaa
tcgtgcctta
gccgcattgce
gttagaccag
tcaataaagc
taactagaga
aacagggact
gctgaagcgc
actagcggag
attagatcgc
aaacatatag
gaaacatcag

tcagaagaac

8639
DNA
Artificial Sequence

agttaccgga
tggagcgaac
cgcttcccga
agcgcacgag
gccacctctg
aaaacgccag
tgttctttece
ctgataccgc
aagagcgccc
ggcacgacag
agctcactca
gaattgtgag

gcgcaattaa

tatgcaatac
ggagagaaaa
ttaggaaggc
agagatattg
atctgagcct
ttgccttgag
tccctcagac
tgaaagcgaa
gcacggcaag
gctagaagga
gatgggaaaa
tatgggcaag
aaggctgtag

ttagatcatt

taaggcgcag
gacctacacc
agagagaaag
ggagcttcca
acttgagcgt
caacgcggcc
tgcgttatcc
tcgccgecagce
aatacgcaaa
gtttcccgac
ttaggcaccc
cggataacaa

ccctcactaa

tcttgtagtce
agcaccgtgce
aacagacggg
tatttaagtg
gggagctctc
tgcttcaagt
ccttttagtce
agggaaacca
aggcgagggg
gagagatggg
aattcggtta
cagggagcta
acaaatactg

atataataca

cggtcggget
gaactgagat
gcggacaggt
gggggaaacg
cgatttttgt
tttttacggt
cctgattctg
cgaacgaccg
ccgcctectece
tggaaagcgg
caggctttac
tttcacacag

agggaacaaa

Synthetic lentiviral vector

ttgcaacatg
atgccgattg
tctgacatgg
cctagctcga
tggctaacta
agtgtgtgcc
agtgtggaaa
gaggagctct
cggcgactgg
tgcgagagcg
aggccagggg
gaacgattcg
ggacagctac

gtagcaaccc

gaacgggggyg

acctacagcg
atccggtaag
cctggtatct
gatgctcgtce
tcctggectt
tggataaccg
agcgcagcga
ccgcgcgttg
gcagtgagcg
actttatgct
gaaacagcta

agctggagct

gtaacgatga
gtggaagtaa
attggacgaa
tacataaacg
gggaacccac
cgtctgttgt
atctctagca
ctcgacgcag
tgagtacgcc
tcagtattaa
gaaagaaaaa
cagttaatcc
aaccatccct

tctattgtgt

ttcgtgcaca
tgagctatga
cggcagggtc
ttatagtcct
aggggggcgg
ttgctggect
tattaccgcece
gtcagtgagc
gccgattcat
caacgcaatt
tccggcetcegt
tgaccatgat

gcaagctt

gttagcaaca
ggtggtacga
ccactgaatt
ggtctctctg
tgcttaagcc
gtgactctgg
gtggcgcccg
gactcggctt
aaaaattttg
gcgggggaga
atataaatta
tggcctgtta
tcagacagga

gcatcaaagg

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7138

60

120

180

240

300

360

420

480

540

600

660

720

780

840



atagagataa
aagaccaccg
caattggaga
acccaccaag
tttgttcectt
gacggtacag
ggctattgag
ggcaagaatc
ttgctctgga
atctctggaa
ttacacaagc
acaagaatta
ttggctgtgg
agtttttget
tcagacccac
tggagagaga
gcttttaaaa
atagcaacag
actagtgatt
ttattaatag
tacataactt
gtcaataatg
ggtggagtat
tacgccccect
gaccttatgg
ggtcgaggtg
aattttgtat
ggggcgcegceg
tgcggcggceca
gcggcggcgg
tcgccccegtg

gttactccca

aagacaccaa
cacagcaagc
agtgaattat
gcaaagagaa
gggttcttgg
gccagacaat
gcgcaacagc
ctggctgtgg
aaactcattt
cagatttgga
ttaatacact
ttggaattag
tatataaaat
gtactttcta
ctcccaaccc
gacagagaca
gaaaaggggg
acatacaaac
atcggatcaa
taatcaatta
acggtaaatg
acgtatgttc
ttacggtaaa
attgacgtca
gactttccta
agccccacgt
ttatttattt
ccaggcgggyg
gccaatcaga
ccctataaaa

cccecgetecg

caggtgagcg

ggaagcttta
ggccgctgat
ataaatataa
gagtggtgca
gagcagcagg
tattgtctgg
atctgttgca
aaagatacct
gcaccactgc
atcacacgac
ccttaattga
ataaatgggc
tattcataat
tagtgaatag
c¢gaggggacc
gatccattcg
gattgggggg
taaagaatta
ctttgtatag
cggggtcatt
gcccgectgg
ccatagtaac
ctgcccactt
atgacggtaa
cttggcagta
tctgcttcac

tttaattatt

¢€ggggcgggyg
gcggcgcgcet
agcgaagcgc
ccgccgecte

ggcgggacgg

gacaagatag
cttcagacct
agtagtaaaa
gagagaaaaa
aagcactatg
tatagtgcag
actcacagtc
aaaggatcaa
tgtgccttgg
ctggatggag
agaatcgcaa
aagtttgtgg
gatagtagga
agttaggcag
cgacaggccc
attagtgaac
tacagtgcag
caaaaacaaa
aaaagttgct
agttcatagc
ctgaccgccc
gccaataggg
ggcagtacat
atggcccgcece
catctacgta
tctccccatce
ttgtgcagcg
cgaggggcgg
ccgaaagttt
gcggcgggcyg
gcgccgcccg

cccttectect

aggaagagca
ggaggaggag
attgaaccat
agagcagtgg
ggcgcagcgt
cagcagaaca
tggggcatca
cagctcctgg
aatgctagtt
tgggacagag
aaccagcaag
aattggttta
ggcttggtag
ggatattcac
gaaggaatag
ggatctcgac
gggaaagaat
ttacaaaaat
cgacattgat
ccatatatgg
aacgaccccce
actttccatt
caagtgtatc
tggcattatg
ttagtcatcg

tcceccececcect

atgggggcgg
ggcggggcga
ccttttatgg
ggagtcgctg
ccccggetet

ccgggctgta

aaacaaaadt
atatgaggga
taggagtagc
gaataggagc
caatgacgct
atttgctgag
agcagctcca
ggatttgggg
ggagtaataa
aaattaacaa
aaaagaatga
acataacaaa
gtttaagaat
cattatcgtt
aagaagaagg
ggtatcgcta
agtagacata
tcaaaatttt
tattgactag
agttccgegt
gcccattgac
gacgtcaatg
atatgccaag
cccagtacat
ctattaccat

ccccaccccce

9999999999
ggcggagagg
cgaggcggcg
cgcgctgecct
gactgaccgc

attagcgcett

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

2520

2580

2640

2700

2760



ggtttaatga
gggccctttg
cgccgcgtgce
ttgtgcgctc
ggggggctge
gggtgtgggce
gcacggcccg
g99cggg9999

gggctcgggg

ccgcagccat
aatctgtgcg
gaagcggtgce
ccgccgtcecce
ggggggacgg
tgctaaccat
tgtgctgtct
catggtgagc
cggcgacgta
cggcaagctg
cctcgtgacc
gcagcacgac
cttcaaggac
ggtgaaccgc
caagctggag
cggcatcaag
cgaccactac
ctacctgagc
cctgctggag
aacccagctt
caaaatttgt
atacgctgct

ctccttgtat

cggcttgttt
tgcgggggga
ggctccgege
cgcagtgtgc
gaggggaaca
gcgtcggtcg
gcttcgggtg
tggcggcagg
gaggggcgcg
tgccttttat
gagccgaaat
ggcgccggca
cttctececte
ggcagggcgg
gttcatgcct
catcattttg
aagggcgagg
aacggccaca
accctgaagt
accctgacct
ttcttcaagt
gacggcaact
atcgagctga
tacaactaca
gtgaacttca
cagcagaaca
acccagtccg
ttcgtgaccg
tcttgtacaa
gaaagattga
ttaatgcctt

aaatcctggt

cttttctgtg
gcggctcggg
tgcccggegg
gcgaggggag
aaggctgcgt
ggctgcaacc
cggggctccg

tgggggtgce

gcggccccecg
ggtaatcgtg
ctgggaggcg
ggaaggaaat
tccagecctcg
ggttcggctt
tcttettttt
gcaaagaatt
agctgttcac
agttcagcgt
tcatctgcac
acggcgtgca
ccgccatgcec
acaagacccg
agggcatcga
acagccacaa
agatccgcca
cccccatcgg
ccctgagcaa
ccgccgggat
agtggtgata
ctggtattct
tgtatcatgc

tgctgtctct

gctgcgtgaa
gggtgcgtge
ctgtgagcgce
¢gcggccggyg
gcggggtgtg
ccccctgcac
tacggggcgt
gggcggggcg
gagcgccggce
cgagagggcg
ccgccgcacce
gggcggggag
gggctgtccg
ctggcgtgtg
cctacagctc
gcaagtttgt
cggggtggtg
gtccggcgag
caccggcaag
gtgcttcagce
cgaaggctac
cgccgaggtg
cttcaaggag
cgtctatatc
caacatcgag
cgacggcccc
agaccccaac
cactctcggce
atcgaattcc
taactatgtt
tattgcttcc

ttatgaggag

agccttgagg
gtgtgtgtgt
tgcgggcgceg
ggcggtgccc
tgcgtggggg
ccccctcececce
ggcgcggggce
gggccgcecte
ggctgtcgag
cagggacttc
ccctctageg
ggccttcgtg
¢ggggggacg
accggcggct
ctgggcaacg
acaaaaaagc
cccatcctgg
ggcgagggcg
ctgcccgtge
cgctaccccg
gtccaggagc
aagttcgagg
gacggcaaca
atggccgaca
gacggcagcg
gtgctgctgce
gagaagcgcg
atggacgagc
gataatcaac
gctcctttta
cgtatggctt

ttgtggcccg

ggctccggga
gcgtggggag
gcgcggggcet
cgcggtgegg
ggtgagcagg
gagttgctga
tcgcecgtgece
gggccgggga
gcgcggcgag
ctttgtccca
ggcgcggggce
cgtcgccgeg
gctgccttceg
ctagagcctc
tgctggttat
aggctgccac
tcgagctgga
atgccaccta
cctggcccac
accacatgaa
gcaccatctt
gcgacaccct
tcctggggea
agcagaagaa
tgcagctcgce
ccgacaacca
atcacatggt
tgtacaagta
ctctggatta
cgctatgtgg
tcattttctce

ttgtcaggca

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

4560

4620

4680



acgtggcgtg
cacctgtcag
catcgccgcec
cgtggtgttg
gattctgcgce
ttccecgegge
gagtcggatc
accaatgact
ggaagggcta
ctggttagac
gcctcaataa
tggtaactag
ttcatgtcat
gaggaacttg
cacaaataaa
atcttatcat
ccgcccagtt
gccgaggcecg
ctagggacgt
ttttacaacg
atcccccttt
agttgcgcag
gtgtggtggt
tcgectttett
gggggctccce
attagggtga
cgttggagtc
ctatctcggt
aaaatgagct
tttaggtggc
acattcaaat

aaaaaggaag

gtgtgcactg
ctcctttceg
tgccttgceccecce
tcggggaagce
gggacgtcct
ctgctgccgg
tccectttggg
tacaaggcag
attcactccc
cagatctgag
agcttgcctt
agatccctca
cttattattc
tttattgcag
gcattttttt
gtctggctct
ccgcccattce
cctcggectce
acccaattcg
tcgtgactgg
cgccagctgg
cctgaatggc
tacgcgcagc
cccttecettt
tttagggttc
tggttcacgt
cacgttcttt
ctattctttt
gatttaacaa
acttttcggg
atgtatccgce

agtatgagta

tgtttgctga
ggactttcgce
gctgctggac
tgacgtcctt
tctgctacgt
ctctgcggcece
ccgccteccce
ctgtagatct
aacgaagaca
cctgggagct
gagtgcttca
gaccctttta
agtatttata
cttataatgg
cactgcattc
agctatcccg
tccgeccecccat
tgagctattc
ccctatagtg
gaaaaccctg
cgtaatagcg
gaatgggacg
gtgaccgcta
ctcgccacgt
cgatttagtg
agtgggccat
aatagtggac
gatttataag
aaatttaacg
gaaatgtgcg
tcatgagaca

ttcaacattt

cgcaaccccce
tttccececte
aggggctcgg
tccatggctg
ccctteggece
tcttcecgegt
gcatcgggaa
tagccacttt
agatctgctt
ctctggctaa
agtagtgtgt
gtcagtgtgg
acttgcaaag
ttacaaataa
tagttgtggt
cccctaactce
ggctgactaa
cagaagtagt
agtcgtatta
gcgttaccca
aagaggcccg
cgccctgtag
cacttgccag
tcgeccggett
ctttacggca
cgccctgata
tcttgttcca
ggattttgcc
cgaattttaa
cggaacccct
ataaccctga

ccgtgtcgece

actggttggg

cctattgcca
ctgttgggca
ctcgecctgtg
ctcaatccag
cttcgccttce
ttccecgeggt
ttaaaagaaa
tttgcttgta
ctagggaacc
gcccgtectgt
aaaatctcta
aaatgaatat
agcaatagca
ttgtccaaac
cgcccatccce
ttttttttat
gaggaggctt
cgcgcgctca
acttaatcgce
caccgatcgc
cggcgcatta
cgccctagceg
tcceccgtcaa
cctcgacccce
gacggttttt
aactggaaca
gatttcggcc
caaaatatta
atttgtttat
taaatgcttc

cttattccct

gcattgccac
cggcggaact
ctgacaattc
ttgccacctg
cggaccttcc
gccctcagac
tcgctttaag
aggggggact
ctgggtctct
cactgcttaa
tgtgtgactc
gcagtagtag
cagagagtga
tcacaaattt
tcatcaatgt
gcccctaact
ttatgcagag
ttttggaggc
ctggccgtcecg
cttgcagcac
ccttcccaac
agcgceggcegg
cccgctectt
gctctaaatc
aaaaaacttg
cgccctttga
acactcaacc
tattggttaa
acgcttacaa
ttttctaaat
aataatattg

tttttgcggce

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

6600



attttgcctt
tcagttgggt
gagttttcgc
cgcggtatta
tcagaatgac
agtaagagaa
tctgacaacg
tgtaactcgc
tgacaccacg
acttactcta
accacttctg
tgagcgtggg
cgtagttatc
tgagataggt
actttagatt
tgataatctc
cgtagaaaag
gcaaacaaaa
tcttttteeg
gtagccgtag
gctaatcctg
ctcaagacga
acagcccagc
agaaagcgcc
cggaacagga
tgtcgggttt
gagcctatgg
ttttgctcac
ctttgagtga
cgaggaagcg
ttaatgcagc

taatgtgagt

cctgtttttg
gcacgagtgg
cccgaagaac
tcccgtattg
ttggttgagt
ttatgcagtg
atcggaggac
cttgatcgtt
atgcctgtag
gcttcccgge
cgctcggccc
tctcgcggta
tacacgacgg
gcctcactga
gatttaaaac
atgaccaaaa
atcaaaggat
aaaccaccgc
aaggtaactg
ttaggccacc
ttaccagtgg
tagttaccgg
ttggagcgaa
acgcttcccg
gagcgcacga
cgccacctct
aaaaacgcca
atgttcttte
gctgataccg
gaagagcgcc
tggcacgaca

tagctcactc

ctcacccaga
gttacatcga
gttttccaat
acgccgggca
actcaccagt
ctgccataac
cgaaggagct
gggaaccgga
caatggcaac
aacaattaat
ttccggetgg
tcattgcagce
ggagtcaggc
ttaagcattg
ttcattttta
tcccttaacg
cttcttgaga
taccagcggt
gcttcagcag
acttcaagaa
ctgctgccag
ataaggcgca
cgacctacac
aagagagaaa
gggagcttcc
gacttgagcg
gcaacgcggce
ctgcgttatc
ctcgccgcag
caatacgcaa
ggtttcccga

attaggcacc

aacgctggtg
actggatctc
gatgagcact
agagcaactc
cacagaaaag
catgagtgat
aaccgctttt
gctgaatgaa
aacgttgcgce
agactggatg
ctggtttatt
actggggcca
aactatggat
gtaactgtca
atttaaaagg
tgagttttcg
tcecttttttt
ggtttgtttg
agcgcagata
ctctgtagca
tggcgataag
gcggtcggge
cgaactgaga
ggcggacagg

agggggaaac

tcgatttttg
ctttttacgg
ccctgattcect
ccgaacgacc
accgcctcte
ctggaaagcg

ccaggcttta

aaagtaaaag
aacagcggta
tttaaagttc
ggtcgccgca
catcttacgg
aacactgcgg
ttgcacaaca
gccataccaa
aaactattaa
gaggcggata
gctgataaat
gatggtaagc
gaacgaaata
gaccaagttt
atctaggtga
ttccactgag
ctgcgcgtaa
ccggatcaag
ccaaatactg
ccgcctacat
tcgtgtctta
tgaacggggg
tacctacagc
tatccggtaa
gcctggtatce
tgatgctcgt
ttcctggect
gtggataacc
gagcgcagcg
cccgecgegtt
ggcagtgagc

cactttatgc

atgctgaaga
agatccttga
tgctatgtgg
tacactattc
atggcatgac
ccaacttact
tgggggatca
acgacgagcg
ctggcgaact
aagttgcagg
ctggagccgg
cctcccecgtat
gacagatcgc
actcatatat
agatcctttt
cgtcagaccc
tctgctgcett
agctaccaac
ttcttctagt
acctcgctct
ccgggttgga
gttcgtgcac
gtgagctatg
gcggcagggt
tttatagtcc
caggggggcg
tttgctggcce
gtattaccgce
agtcagtgag
ggccgattca
gcaacgcaat

ttccggetceg

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



tatgttgtgt ggaattgtga gcggataaca atttcacaca ggaaacagct atgaccatga

ttacgccaag cgcgcaatta accctcacta aagggaacaa aagctggagc tgcaagcett

<210> 12
<211>
<212>
<213>

DNA
<220>
<223>

<400> 12
aatgtagtct

tgccttacaa
tcgtgcctta
gccgcattgce
gttagaccag
tcaataaagc
taactagaga
aacagggact
gctgaagcgc
actagcggag
attagatcgc
aaacatatag
gaaacatcag
tcagaagaac
atagagataa
aagaccaccg
caattggaga
acccaccaag
tttgttcectt
gacggtacag
ggctattgag
ggcaagaatc
ttgctctgga
atctctggaa

ttacacaagc

7704

tatgcaatac
ggagagaaaa
ttaggaaggc
agagatattg
atctgagcct
ttgccttgag
tccectcagac
tgaaagcgaa
gcacggcaag
gctagaagga
gatgggaaaa
tatgggcaag
aaggctgtag
ttagatcatt
aagacaccaa
cacagcaagc
agtgaattat
gcaaagagaa
gggttcttgg
gccagacaat
gcgcaacagc
ctggctgtgg
aaactcattt
cagatttgga

ttaatacact

Artificial Sequence

tcttgtagtc
agcaccgtgce
aacagacggg
tatttaagtg
gggagctctc
tgcttcaagt
ccttttagtc
agggaaacca
aggcgagggg
gagagatggg
aattcggtta
cagggagcta
acaaatactg
atataataca
ggaagcttta
ggccgctgat
ataaatataa
gagtggtgca
gagcagcagg
tattgtctgg
atctgttgca
aaagatacct
gcaccactgc
atcacacgac

ccttaattga

Synthetic lentiviral vector

ttgcaacatg
atgccgattg
tctgacatgg
cctagctcga
tggctaacta
agtgtgtgcc
agtgtggaaa
gaggagctct
cggcgactgg
tgcgagagcg
aggccagggg
gaacgattcg
ggacagctac
gtagcaaccc
gacaagatag
cttcagacct
agtagtaaaa
gagagaaaaa
aagcactatg
tatagtgcag
actcacagtc
aaaggatcaa
tgtgccttgg
ctggatggag

agaatcgcaa

gtaacgatga
gtggaagtaa
attggacgaa
tacataaacg
gggaacccac
cgtctgttgt
atctctagca
ctcgacgcag
tgagtacgcc
tcagtattaa
gaaagaaaaa
cagttaatcc
aaccatccct
tctattgtgt
aggaagagca
ggaggaggag
attgaaccat
agagcagtgg
ggcgcagcgt
cagcagaaca
tggggcatca
cagctcctgg
aatgctagtt
tgggacagag

aaccagcaag

gttagcaaca
ggtggtacga
ccactgaatt
ggtctctctg
tgcttaagcc
gtgactctgg
gtggcgcccg
gactcggctt
aaaaattttg
gcgggggaga
atataaatta
tggcctgtta
tcagacagga
gcatcaaagg
aaacaaaagt
atatgaggga
taggagtagc
gaataggagc
caatgacgct
atttgctgag
agcagctcca
ggatttgggg
ggagtaataa
aaattaacaa

aaaagaatga

8580

8639

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



acaagaatta
ttggctgtgg
agtttttgct
tcagacccac
tggagagaga
gcttttaaaa
atagcaacag
actagtgatt
ggcccgectg
gggactttcc
catcaagtgt
gcctggcatt
gtattagtca
atctcccccc
gcgatggggg
¢€ggggcgggyg
tttcctttta
gcgggagtcg
ccgcceccggce
cctccgggcet
gtattaatgt
tttgtacaaa
tggtgcccat
gcgagggcga
gcaagctgcc
tcagccgcta
gctacgtcca
aggtgaagtt
aggaggacgg
atatcatggc
tcgaggacgg

gccccgtget

ttggaattag
tatataaaat
gtactttcta
ctcccaaccc
gacagagaca
gaaaaggggg
acatacaaac
atcggatcaa
gctgaccgcc
attgacgtca
atcatatgcc
gtgcccagta
tcgctattac
cctccccacc
¢gg99999999
cgaggcggag
tggcgaggcg
ctgcgcgetg
tctgactgac
gtaattagct
ttaattacct
aaagcaggct
cctggtcgag
gggcgatgcc
cgtgccctgg
ccccgaccac
ggagcgcacc
cgagggcgac
caacatcctg
cgacaagcag
cagcgtgcag

gctgcccgac

ataaatgggc
tattcataat
tagtgaatag
cgaggggacc
gatccattcg
gattgggggg
taaagaatta
ctttgtatag
caacgacccc
atgggtggag
aagtacgccc
catgacctta
catggtcgag
cccaattttg
gggggggcgce
aggtgcggcg
gcggcggcgg
ccttcgececce
cgcgttactce
gagcaagagg
ggagcacctg
gccaccatgg
ctggacggcg
acctacggca
cccaccctcg
atgaagcagc
atcttcttca
accctggtga
gggcacaagc
aagaacggca
ctcgccgacc

aaccactacc

aagtttgtgg
gatagtagga
agttaggcag
cgacaggccc
attagtgaac
tacagtgcag
caaaaacaaa
aaaagttgcg
cgcccattga
tatttacggt
cctattgacg
tgggactttc
gtgagcccca
tatttattta
gcgccaggceg
gcagccaatc
cggccctata
gtgccccget
ccacaggtga
taagggttta
cctgaaatca
tgagcaaggg
acgtaaacgg
agctgaccct
tgaccaccct
acgacttctt
aggacgacgg
accgcatcga
tggagtacaa
tcaaggtgaa
actaccagca

tgagcaccca

aattggttta
ggcttggtag
ggatattcac
gaaggaatag
ggatctcgac
gggaaagaat
ttacaaaaat
ttacataact
cgtcaatagt
aaactgccca
tcaatgacgg
ctacttggca
cgttctgctt
ttttttaatt
gggcggggcyg
agagcggcgce
aaaagcgaag
ccgccgecgce
gcgggcggga
agggatggtt
ctttttttca
cgaggagctg
ccacaagttc
gaagttcatc
gacctacggc
caagtccgcc
caactacaag
gctgaagggc
ctacaacagc
cttcaagatc
gaacaccccc

gtccgecectg

acataacaaa
gtttaagaat
cattatcgtt
aagaagaagg
ggtatcgcta
agtagacata
tcaaaatttt
tacggtaaat
aacgccaata
cttggcagta
taaatggccc
gtacatctac
cactctcccce
attttgtgca
gggcgagggg
gctccgaaag
¢gcgcggcgg
ctcgecgecge
cggcccttcet
ggttggtggg

ggttggcaag

ttcaccgggg
agcgtgtccg
tgcaccaccg
gtgcagtgct
atgcccgaag
acccgcgcecg
atcgacttca
cacaacgtct
cgccacaaca
atcggcgacg

agcaaagacc

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420



ccaacgagaa
tcggcatgga
attccgataa
atgttgctcc
cttccegtat
aggagttgtg
cccccactgg
ccctecectat
ctcggctgtt
ggctgctcgce
cggccctcaa
cgcgtctteg
gggaattccc
actttttaaa
tgctttttgce
gctaactagg
tgtgtgcccg
tgtggaaaat
caaagaaatg
aataaagcaa
gtggtttgtc
aactccgccce
actaattttt
gtagtgagga
tattacgcgc
acccaactta
gcccgcaccg
tgtagcggcg
gccagcgcecce
ggctttcccce
cggcacctcg

tgatagacgg

gcgcgatcac
cgagctgtac
tcaacctctg
ttttacgcta
ggctttcatt
gcccgttgte
ttggggcatt
tgccacggcecg
gggcactgac
ctgtgttgcc
tccagcggac
ccttcgecect
gcggttcgct
agaaaagggg
ttgtactggg
gaacccactg
tctgttgtgt
ctctagcagt
aatatcagag
tagcatcaca
caaactcatc
atcccgeccce
tttatttatg
ggcttttttg
gctcactggce
atcgccttge
atcgcccttce
cattaagcgc
tagcgcccgce
gtcaagctct
accccaaaaa

tttttcgccecce

atggtcctge
aagtaaaccc
gattacaaaa
tgtggatacg
ttctecctect
aggcaacgtg
gccaccacct
gaactcatcg
aattccgtgg
acctggattc
cttccttccce
cagacgagtc
ttaagaccaa
ggactggaag
tctctctggt
cttaagcctc
gactctggta
agtagttcat
agtgagagga
aatttcacaa
aatgtatctt
taactccgece
cagaggccga
gaggcctagg
cgtcgtttta
agcacatccc
ccaacagttg
ggcgggtgtg
tcecttteget
aaatcggggg
acttgattag

tttgacgttg

tggagttcgt
agctttcttg
tttgtgaaag
ctgctttaat
tgtataaatc
gcgtggtgtg
gtcagctcct
ccgcctgect
tgttgtcggg
tgcgcgggac
gcggcctgcect
ggatctccct
tgacttacaa
ggctaattca
tagaccagat
aataaagctt
actagagatc
gtcatcttat
acttgtttat
ataaagcatt
atcatgtctg
cagttccgece
ggccgcctecg
gacgtaccca
caacgtcgtg
cctttcgcca
cgcagcctga
gtggttacgce
ttcttccett
ctccctttag
ggtgatggtt

gagtccacgt

gaccgccgcece
tacaaagtgg
attgactggt
gcctttgtat
ctggttgctg
cactgtgttt
ttccgggact
tgccecgetge
gaagctgacg
gtccttectge
gccggctetg
ttgggccgcece
ggcagctgta
ctcccaacga
ctgagcctgg
gccttgagtg
cctcagaccc
tattcagtat
tgcagcttat
tttttcactg
gctctagcta
cattctccge
gcctctgagce
attcgcccta
actgggaaaa
gctggcgtaa
atggcgaatg
gcagcgtgac
cctttctcge
ggttccgatt
cacgtagtgg

tctttaatag

gggatcactc
tgataatcga
attcttaact
catgctattg
tctctttatg
gctgacgcaa
ttcgetttece
tggacagggg
tcctttecat
tacgtccctt
cggcctctte
tccecegeatce
gatcttagcc
agacaagatc
gagctctctg
cttcaagtag
ttttagtcag
ttataacttg
aatggttaca
cattctagtt
tccecgeccect
cccatggctg
tattccagaa
tagtgagtcg
ccctggegtt
tagcgaagag
ggacgcgccce
cgctacactt
cacgttcgcce
tagtgcttta
gccatcgecce

tggactcttg

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340



ttccaaactg
ttgccgattt
tttaacaaaa
cccctatttg
cctgataaat
tcgcccttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgca
atgaagccat
tgcgcaaact
ggatggaggc
ttattgctga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttcca
tttttctgceg
gtttgccgga
agataccaaa
tagcaccgcc
ataagtcgtg
cgggctgaac
tgagatacct
acaggtatcc
gaaacgcctg

ttttgtgatg

gaacaacact
cggcctattg
tattaacgct
tttatttttc
gcttcaataa
tccetttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgcatacac
tacggatggc
tgcggccaac
caacatgggg
accaaacgac
attaactggc
ggataaagtt
taaatctgga
taagccctcce
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
cgtaatctgc
tcaagagcta
tactgttctt
tacatacctc
tcttaccggg
ggggggttcg
acagcgtgag
ggtaagcggc
gtatctttat

ctcgtcaggg

caaccctatc
gttaaaaaat
tacaatttag
taaatacatt
tattgaaaaa
gcggcatttt
gaagatcagt
cttgagagtt
tgtggcgcgg
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gccggtgagce
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccgtag
tgcttgcaaa
ccaactcttt
ctagtgtagc
gctctgctaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtcg

gggcggagcec

tcggtctatt
gagctgattt
gtggcacttt
caaatatgta
ggaagagtat
gccttcectgt
tgggtgcacg
ttcgccecga
tattatcccg
atgacttggt
gagaattatg
caacgatcgg
ctcgeccttga
ccacgatgcc
ctctagcttc
ttctgcgcte
gtgggtctcg
ttatctacac
taggtgcctce
agattgattt
atctcatgac
aaaagatcaa
caaaaaaacc
ttccgaaggt
cgtagttagg
tcctgttacce
gacgatagtt
ccagcttgga
gcgccacgct
caggagagcg
ggtttcgcca

tatggaaaaa

cttttgattt
aacaaaaatt
tcggggaaat
tccgectcatg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tattgacgcc
tgagtactca
cagtgctgcc
aggaccgaag
tcgttgggaa
tgtagcaatg
ccggcaacaa
ggccctteccg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
aggatcttct
accgctacca
aactggcttc
ccaccacttc
agtggctgct
accggataag
gcgaacgacc
tcccgaagag
cacgagggag
cctctgactt

cgccagcaac

ataagggatt
taacgcgaat
gtgcgcggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagc
ccagtcacag
ataaccatga
gagctaaccg
ccggagctga
gcaacaacgt
ttaatagact
gctggctggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
tgagatcctt
gcggtggttt
agcagagcgc
aagaactctg
gccagtggcg
gcgcagcggt
tacaccgaac
agaaaggcgg
cttccagggg
gagcgtcgat

gcggectttt

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260



tacggttcct
attctgtgga
cgaccgagcg
ctctcceege
aagcgggcag
ctttacactt
acacaggaaa
aacaaaagct
<210> 13

<211>
<212>

<213>

<220>
<223>

<400> 13
aatgtagtct

tgccttacaa
tcgtgcctta
gccgcattgce
gttagaccag
tcaataaagc
taactagaga
aacagggact
gctgaagcgc
actagcggag
attagatcgc
aaacatatag
gaaacatcag
tcagaagaac
atagagataa
aagaccaccg
caattggaga
acccaccaag

tttgttcectt

7250
DNA
Artificial Sequence

ggccttttgce
taaccgtatt
cagcgagtca
gcgttggcecg
tgagcgcaac
tatgcttccg
cagctatgac

ggagctgcaa

tatgcaatac
ggagagaaaa
ttaggaaggc
agagatattg
atctgagcct
ttgccttgag
tccctcagac
tgaaagcgaa
gcacggcaag
gctagaagga
gatgggaaaa
tatgggcaag
aaggctgtag
ttagatcatt
aagacaccaa
cacagcaagc
agtgaattat
gcaaagagaa

gggttcttgg

tggccttttg
accgcctttg
gtgagcgagg
attcattaat
gcaattaatg
gctcgtatgt
catgattacg

gctt

tcttgtagtc
agcaccgtgce
aacagacggg
tatttaagtg
gggagctctc
tgcttcaagt
ccttttagtc
agggaaacca
aggcgagggg
gagagatggg
aattcggtta
cagggagcta
acaaatactg
atataataca
ggaagcttta
ggccgctgat
ataaatataa
gagtggtgca

gagcagcagg

ctcacatgtt
agtgagctga
aagcggaaga
gcagctggca
tgagttagct
tgtgtggaat

ccaagcgcgce

Synthetic lentiviral vector

ttgcaacatg
atgccgattg
tctgacatgg
cctagctcga
tggctaacta
agtgtgtgcc
agtgtggaaa
gaggagctct
cggcgactgg
tgcgagagcg
aggccagggg
gaacgattcg
ggacagctac
gtagcaaccc
gacaagatag
cttcagacct
agtagtaaaa
gagagaaaaa

aagcactatg

ctttcctgcecg
taccgctcgce
gcgcccaata
cgacaggttt
cactcattag
tgtgagcgga

aattaaccct

gtaacgatga
gtggaagtaa
attggacgaa
tacataaacg
gggaacccac
cgtctgttgt
atctctagca
ctcgacgcag
tgagtacgcc
tcagtattaa
gaaagaaaaa
cagttaatcc
aaccatccct
tctattgtgt
aggaagagca
ggaggaggag
attgaaccat
agagcagtgg

ggcgcagcgt

ttatcccctg
cgcagccgaa
cgcaaaccgc
cccgactgga
gcaccccagg
taacaatttc

cactaaaggg

gttagcaaca
ggtggtacga
ccactgaatt
ggtctctctg
tgcttaagcc
gtgactctgg
gtggcgcccg
gactcggctt
aaaaattttg
gcgggggaga
atataaatta
tggcctgtta
tcagacagga
gcatcaaagg
aaacaaaagt
atatgaggga
taggagtagc
gaataggagc

caatgacgct

7320

7380

7440

7500

7560

7620

7680

7704

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



gacggtacag
ggctattgag
ggcaagaatc
ttgctctgga
atctctggaa
ttacacaagc
acaagaatta
ttggctgtgg
agtttttgct
tcagacccac
tggagagaga
gcttttaaaa
atagcaacag
actagtgatt
ggtgtggaaa
agtcagcaac
tgcatctcaa
ctccgcecccag
aggccgaggce
gcctaggett
caagggcgag
aaacggccac
gaccctgaag
caccctgacc
cttcttcaag
cgacggcaac
catcgagctg
gtacaactac
ggtgaacttc
ccagcagaac
cacccagtcc

gttcgtgacc

gccagacaat
gcgcaacagc
ctggctgtgg
aaactcattt
cagatttgga
ttaatacact
ttggaattag
tatataaaat
gtactttcta
ctcccaaccc
gacagagaca
gaaaaggggg
acatacaaac
atcggatcaa
gtccccagge
caggtgtgga
ttagtcagca
ttccgcecccat
cgcctectgece
ttgcaaaaag
gagctgttca
aagttcagcg
ttcatctgca
tacggcgtgce
tccgecatge
tacaagaccc
aagggcatcg
aacagccaca
aagatccgcc
acccccatcg
gccctgagca

gccgccggga

tattgtctgg
atctgttgca
aaagatacct
gcaccactgc
atcacacgac
ccttaattga
ataaatgggc
tattcataat
tagtgaatag
c¢gaggggacc
gatccattcg
gattgggggg
taaagaatta
ctttgtatag
tccccagcag
aagtccccag
accatagtcc
tctccgeccce
tctgagctat
ctcaagtttg
ccggggtggt
tgtccggcga
ccaccggcaa
agtgcttcag
ccgaaggcta
gcgccgaggt
acttcaagga
acgtctatat
acaacatcga
gcgacggccce
aagaccccaa

tcactctcgg

tatagtgcag
actcacagtc
aaaggatcaa
tgtgccttgg
ctggatggag
agaatcgcaa
aagtttgtgg
gatagtagga
agttaggcag
cgacaggccc
attagtgaac
tacagtgcag
caaaaacaaa
aaaagttgct
gcagaagtat
gctcecccage
cgcccctaac
atggctgact
tccagaagta
tacaaaaaag
gcccatcctg
gggcgagggce
gctgccecgtg
ccgctacccce
cgtccaggag
gaagttcgag
ggacggcaac
catggccgac
ggacggcagce
cgtgctgctg
cgagaagcgc

catggacgag

cagcagaaca
tggggcatca
cagctcctgg
aatgctagtt
tgggacagag
aaccagcaag
aattggttta
ggcttggtag
ggatattcac
gaaggaatag
ggatctcgac
gggaaagaat
ttacaaaaat
gtggaatgtg
gcaaagcatg
aggcagaagt
tccgeccate
aatttttttt
gtgaggaggc
caggctgcca
gtcgagctgg
gatgccacct
ccctggcecca
gaccacatga
cgcaccatct
ggcgacaccc
atcctggggce
aagcagaaga
gtgcagctcg
cccgacaacc
gatcacatgg

ctgtacaagt

atttgctgag
agcagctcca
ggatttgggg
ggagtaataa
aaattaacaa
aaaagaatga
acataacaaa
gtttaagaat
cattatcgtt
aagaagaagg
ggtatcgcta
agtagacata
tcaaaatttt
tgtcagttag
catctcaatt
atgcaaagca
ccgcccctaa
atttatgcag
ttttttggag
ccatggtgag
acggcgacgt
acggcaagct
ccctegtgac
agcagcacga
tcttcaagga
tggtgaaccg
acaagctgga
acggcatcaa
ccgaccacta
actacctgag
tcctgectgga

aaacccagct

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060



ttcttgtaca
tgaaagattg
tttaatgcct
taaatcctgg
ggtgtgcact
gctcctttcece
ctgccttgcecce
gtcggggaag
cgggacgtcc
cctgctgeccg
ctccctttgg
ttacaaggca
aattcactcc
ccagatctga
aagcttgcct
gagatccctc
tcttattatt
gtttattgca
agcatttttt
tgtctggctc
tccgecccatt
gcctcggect
tacccaattc
gtcgtgactg
tcgccagctg
gcctgaatgg
ttacgcgcag
tccectteectt
ctttagggtt
atggttcacg
ccacgttctt

tctattcttt

aagtggtgat
actggtattc
ttgtatcatg
ttgctgtctc
gtgtttgctg
gggactttcg
cgctgctgga
ctgacgtcct
ttctgctacg
gctctgcgge
gccgectecce
gctgtagatc
caacgaagac
gcctgggagce
tgagtgcttc
agaccctttt
cagtatttat
gcttataatg
tcactgcatt
tagctatccc
ctccgceccceca
ctgagctatt
gccctatagt
ggaaaaccct
gcgtaatagc
cgaatgggac
cgtgaccgct
tctcgeccacg
ccgatttagt
tagtgggcca
taatagtgga

tgatttataa

aatcgaattc
ttaactatgt
ctattgcttc
tttatgagga
acgcaacccc
ctttcccect
caggggctcg
ttccatggcet
tccecttegge
ctcttccgeg
cgcatcggga
ttagccactt
aagatctgct
tctctggcta
aagtagtgtg
agtcagtgtg
aacttgcaaa
gttacaaata
ctagttgtgg
gcccctaact
tggctgacta
ccagaagtag
gagtcgtatt
ggcgttaccc
gaagaggccc
gcgccctgta
acacttgcca
ttcgccgget
gctttacggce
tcgccctgat
ctcttgttcce

gggattttgc

cgataatcaa
tgctcctttt
ccgtatggcet
gttgtggccc
cactggttgg
ccctattgcecce
gctgttggge
gctcgecctgt
cctcaatcca
tcttcgectt
attcccgegg
tttaaaagaa
ttttgcttgt
actagggaac
tgccecgtcetg
gaaaatctct
gaaatgaata
aagcaatagc
tttgtccaaa
ccgcccatcce
atttttttta
tgaggaggct
acgcgcgcte
aacttaatcg
gcaccgatcg
gcggcgcatt
gcgccctage
ttccecegtca
acctcgaccc
agacggtttt
aaactggaac

cgatttcggce

cctctggatt
acgctatgtg
ttcattttct
gttgtcaggc
ggcattgcca
acggcggaac
actgacaatt
gttgccacct
gcggaccttce
cgccctcaga
ttcgctttaa
aaggggggac
actgggtctc
ccactgctta
ttgtgtgact
agcagtagta
tcagagagtg
atcacaaatt
ctcatcaatg
cgcccctaac
tttatgcaga
tttttggagg
actggccgtce
ccttgcagca
cccttecccaa
aagcgcggcg
gcccgctect
agctctaaat
caaaaaactt
tcgcecectttg
aacactcaac

ctattggtta

acaaaatttg
gatacgctgc
cctccttgta
aacgtggcgt
ccacctgtca
tcatcgccge
ccgtggtgtt
ggattctgcg
cttcccgegg
cgagtcggat
gaccaatgac
tggaagggct
tctggttaga
agcctcaata
ctggtaacta
gttcatgtca
agaggaactt
tcacaaataa
tatcttatca
tccgeccagt
ggccgaggcece
cctagggacg
gttttacaac
catcccccectt
cagttgcgca
ggtgtggtgg
ttcgetttet
cgggggctcc
gattagggtg
acgttggagt
cctatctcgg

aaaaatgagc

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980



tgatttaaca
cacttttcgg
tatgtatccg
gagtatgagt
tcctgttttt
tgcacgagtg
ccccgaagaa
atcccgtatt
cttggttgag
attatgcagt
gatcggagga
ccttgatcgt
gatgcctgta
agcttcccgg
gcgctcggcec
gtctcgcggt
ctacacgacg
tgcctcactg
tgatttaaaa
catgaccaaa
gatcaaagga
aaaaccaccg
gaaggtaact
gttaggccac
gttaccagtg
atagttaccg
cttggagcga
cacgcttccc
agagcgcacg
tcgccaccte
gaaaaacgcc

catgttcttt

aaaatttaac
ggaaatgtgc
ctcatgagac
attcaacatt
gctcacccag
ggttacatcg
cgttttccaa
gacgccgggce
tactcaccag
gctgccataa
ccgaaggagc
tgggaaccgg
gcaatggcaa
caacaattaa
cttccggcectg
atcattgcag
gggagtcagg
attaagcatt
cttcattttt
atcccttaac
tcttcttgag
ctaccagcgg
ggcttcagca
cacttcaaga
gctgctgcca
gataaggcgc
acgacctaca
gaagagagaa
agggagcttc
tgacttgagc
agcaacgcgg

cctgcgttat

gcgaatttta
gcggaacccce
aataaccctg
tccgtgtcge
aaacgctggt
aactggatct
tgatgagcac
aagagcaact
tcacagaaaa
ccatgagtga
taaccgcttt
agctgaatga
caacgttgcg
tagactggat
gctggtttat
cactggggcc
caactatgga
ggtaactgtc
aatttaaaag
gtgagttttc
atcctttttt
tggtttgttt
gagcgcagat
actctgtagc
gtggcgataa
agcggtcggg
ccgaactgag
aggcggacag
cagggggaaa
gtcgattttt
cctttttacg

cccctgatte

acaaaatatt
tatttgttta
ataaatgctt
ccttattccce
gaaagtaaaa
caacagcggt
ttttaaagtt
cggtcgccge
gcatcttacg
taacactgcg
tttgcacaac
agccatacca
caaactatta
ggaggcggat
tgctgataaa
agatggtaag
tgaacgaaat
agaccaagtt
gatctaggtg
gttccactga
tctgcgcgta
gccggatcaa
accaaatact
accgcctaca
gtcgtgtctt
ctgaacgggg
atacctacag
gtatccggta
cgcctggtat
gtgatgctcg
gttcctggcce

tgtggataac

aacgcttaca
tttttctaaa
caataatatt
ttttttgcgg
gatgctgaag
aagatccttg
ctgctatgtg
atacactatt
gatggcatga
gccaacttac
atgggggatc
aacgacgagc
actggcgaac
aaagttgcag
tctggagccg
cccteceegta
agacagatcg
tactcatata
aagatccttt
gcgtcagacc
atctgctgcet
gagctaccaa
gttcttctag
tacctcgctc
accgggttgg
ggttcgtgca
cgtgagctat
agcggcaggg
ctttatagtc
tcaggggggce
ttttgctggce

cgtattaccg

atttaggtgg
tacattcaaa
gaaaaaggaa
cattttgcct
atcagttggg
agagttttcg
gcgcggtatt
ctcagaatga
cagtaagaga
ttctgacaac
atgtaactcg
gtgacaccac
tacttactct
gaccacttct
gtgagcgtgg
tcgtagttat
ctgagatagg
tactttagat
ttgataatct
ccgtagaaaa
tgcaaacaaa
ctctttttce
tgtagccgta
tgctaatcct
actcaagacg
cacagcccag
gagaaagcgc
tcggaacagg
ctgtcgggtt
ggagcctatg
cttttgctca

cctttgagtg

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

6600

6660

6720

6780

6840

6900



agctgatacc
ggaagagcgc
ctggcacgac
ttagctcact
tggaattgtg
gcgcgcaatt
<210> 14

<211>
<212>

<213>

<220>
<223>

<400> 14
aatgtagtct

tgccttacaa
tcgtgcctta
gccgcattge
gttagaccag
tcaataaagc
taactagaga
aacagggact
gctgaagcgc
actagcggag
attagatcgc
aaacatatag
gaaacatcag
tcagaagaac
atagagataa
aagaccaccg
caattggaga
acccaccaag
tttgttcectt
gacggtacag

ggctattgag

7417
DNA
Artificial Sequence

gctcgeccgcea
ccaatacgca
aggtttcccg
cattaggcac
agcggataac

aaccctcact

tatgcaatac
ggagagaaaa
ttaggaaggc
agagatattg
atctgagcct
ttgccttgag
tccctcagac
tgaaagcgaa
gcacggcaag
gctagaagga
gatgggaaaa
tatgggcaag
aaggctgtag
ttagatcatt
aagacaccaa
cacagcaagc
agtgaattat
gcaaagagaa
gggttcttgg
gccagacaat

gcgcaacagc

gccgaacgac
aaccgcctct
actggaaagc
cccaggcttt
aatttcacac

aaagggaaca

tcttgtagtce
agcaccgtgce
aacagacggg
tatttaagtg
gggagctctc
tgcttcaagt
ccttttagtc
agggaaacca
aggcgagggg
gagagatggg
aattcggtta
cagggagcta
acaaatactg
atataataca
ggaagcttta
ggccgctgat
ataaatataa
gagtggtgca
gagcagcagg
tattgtctgg

atctgttgca

cgagcgcagc
ccccgegcegt
gggcagtgag
acactttatg
aggaaacagc

aaagctggag

Synthetic lentiviral vector

ttgcaacatg
atgccgattg
tctgacatgg
cctagctcga
tggctaacta
agtgtgtgcc
agtgtggaaa
gaggagctct
cggcgactgg
tgcgagagcg
aggccagggg
gaacgattcg
ggacagctac
gtagcaaccc
gacaagatag
cttcagacct
agtagtaaaa
gagagaaaaa
aagcactatg
tatagtgcag

actcacagtc

gagtcagtga
tggccgattce
cgcaacgcaa
cttccggcte
tatgaccatg

ctgcaagctt

gtaacgatga
gtggaagtaa
attggacgaa
tacataaacg
gggaacccac
cgtctgttgt
atctctagca
ctcgacgcag
tgagtacgcc
tcagtattaa
gaaagaaaaa
cagttaatcc
aaccatccct
tctattgtgt
aggaagagca
ggaggaggag
attgaaccat
agagcagtgg
ggcgcagcgt
cagcagaaca

tggggcatca

gcgaggaagc
attaatgcag
ttaatgtgag
gtatgttgtg

attacgccaa

gttagcaaca
ggtggtacga
ccactgaatt
ggtctctctg
tgcttaagcce
gtgactctgg
gtggcgcccg
gactcggectt
aaaaattttg
gcgggggaga
atataaatta
tggcctgtta
tcagacagga
gcatcaaagg
aaacaaaagt
atatgaggga
taggagtagc
gaataggagc
caatgacgct
atttgctgag

agcagctcca

6960

7020

7080

7140

7200

7250

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



ggcaagaatc
ttgctctgga
atctctggaa
ttacacaagc
acaagaatta
ttggctgtgg
agtttttgct
tcagacccac
tggagagaga
gcttttaaaa
atagcaacag
actagtgatt
ttttcccaag
caagtggcct
tctttggtgg
ccccgcagcet
tgcagatgga
agcagctttg
ggctcagggg
tctgcacgct
tttcgacctc
ctgttcaccg
ttcagcgtgt
atctgcacca
ggcgtgcagt
gccatgcccg
aagacccgcg
ggcatcgact
agccacaacg
atccgccaca
cccatcggcg

ctgagcaaag

ctggctgtgg
aaactcattt
cagatttgga
ttaatacact
ttggaattag
tatataaaat
gtactttcta
ctcccaaccc
gacagagaca
gaaaaggggg
acatacaaac
atcggatcaa
gcagtctgga
ctggcctcgce
cccecttegeg
cgcgtcgtgce
cagcaccgct
ctccttecget
cgggctcagg
tcaaaagcgc
aagtttgtac
gggtggtgcec
ccggcgaggyg
ccggcaagct
gcttcagccg
aaggctacgt
ccgaggtgaa
tcaaggagga
tctatatcat
acatcgagga
acggccccgt

accccaacga

aaagatacct
gcaccactgc
atcacacgac
ccttaattga
ataaatgggc
tattcataat
tagtgaatag
cgaggggacc
gatccattcg
gattgggggg
taaagaatta
ctttgtatag
gcatgcgctt
acacattcca
ccaccttcta
aggacgtgac
gagcaatgga
ttctgggctce
ggcggggcgg
acgtctgccg
aaaaaagcag
catcctggtce
cgagggcgat
gcccgtgecece
ctaccccgac
ccaggagcgc
gttcgagggce
cggcaacatc
ggccgacaag
cggcagcgtg
gctgctgccce

gaagcgcgat

aaaggatcaa
tgtgccttgg
ctggatggag
agaatcgcaa
aagtttgtgg
gatagtagga
agttaggcag
cgacaggccc
attagtgaac
tacagtgcag
caaaaacaaa
aaaagttgtt
tagcagcccc
catccaccgg
ctcctccect
aaatggaagt
agcgggtagg
agaggctggg
gcgcccgaag
cgctgttcte
gctgccacca
gagctggacg
gccacctacg
tggcccaccce
cacatgaagc
accatcttct
gacaccctgg
ctggggcaca
cagaagaacg
cagctcgccg
gacaaccact

cacatggtcc

cagctcctgg
aatgctagtt
tgggacagag
aaccagcaag
aattggttta
ggcttggtag
ggatattcac
gaaggaatag
ggatctcgac
gggaaagaat
ttacaaaaat
ctaccgggta
gctgggcact
taggcgccaa
agtcaggaag
agcacgtctc
cctttggggce
aaggggtggg
gtcctccgga
ctcttcctca
tggtgagcaa
gcgacgtaaa
gcaagctgac
tcgtgaccac
agcacgactt
tcaaggacga
tgaaccgcat
agctggagta
gcatcaaggt
accactacca
acctgagcac

tgctggagtt

ggatttgggg

ggagtaataa
aaattaacaa
aaaagaatga
acataacaaa
gtttaagaat
cattatcgtt
aagaagaagg
ggtatcgcta
agtagacata
tcaaaatttt
ggggaggcgce
tggcgctaca
ccggctcecgt
ttcceceecceg
actagtctcg
agcggccaat
tccgggggeg
ggcccggecat
tctcecgggece
gggcgaggag
cggccacaag
cctgaagttc
cctgacctac
cttcaagtcc
cggcaactac
cgagctgaag
caactacaac
gaacttcaag
gcagaacacc
ccagtccgece

cgtgaccgcc

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180



gccgggatca
tggtgataat
ggtattctta
tatcatgcta
ctgtctcttt
tttgctgacg
actttcgett
tgctggacag
acgtcctttc
tgctacgtcc
ctgcggcectce
gcctecececge
gtagatctta
cgaagacaag
tgggagctct
gtgcttcaag
cccttttagt
tatttataac
tataatggtt
ctgcattcta
ctatcccgec
cgccccatgg
agctattcca
ctatagtgag
aaaccctggc
taatagcgaa
atgggacgcg
gaccgctaca
cgccacgttc
atttagtgct
tgggccatcg

tagtggactc

ctctcggcecat
cgaattccga
actatgttgc
ttgcttceceg
atgaggagtt
caacccccac
tccecectcecce
gggctcggcet
catggctgct
cttcggccct
ttccgecgtcet
atcgggaatt
gccacttttt
atctgetttt
ctggctaact
tagtgtgtgc
cagtgtggaa
ttgcaaagaa
acaaataaag
gttgtggttt
cctaactccg
ctgactaatt
gaagtagtga
tcgtattacg
gttacccaac
gaggcccgca
ccctgtagceg
cttgccagcg
gccggcttte
ttacggcacc
ccctgataga

ttgttccaaa

ggacgagctg
taatcaacct
tccttttacg
tatggctttc
gtggcccgtt
tggttggggce
tattgccacg
gttgggcact
cgcctgtgtt
caatccagcg
tcgececttcege
cccgeggtte
aaaagaaaag
tgcttgtact
agggaaccca
ccgtctgttg
aatctctagc
atgaatatca
caatagcatc
gtccaaactc
cccatccecge
ttttttattt
ggaggctttt
cgcgctcact
ttaatcgcct
ccgatcgccc
gcgcattaag
ccctagegec
cccgtcaagce
tcgaccccaa
cggtttttcg

ctggaacaac

tacaagtaaa
ctggattaca
ctatgtggat
attttctcct
gtcaggcaac
attgccacca
gcggaactca
gacaattccg
gccacctgga
gaccttcctt
cctcagacga
gctttaagac
gggggactgg
gggtctctct
ctgcttaagce
tgtgactctg
agtagtagtt
gagagtgaga
acaaatttca
atcaatgtat
ccctaactcc
atgcagaggc
ttggaggcct
ggccgtcgtt
tgcagcacat
ttcccaacag
cgcggcgggt
cgcteccttte
tctaaatcgg
aaaacttgat
ccctttgacg

actcaaccct

cccagctttce
aaatttgtga
acgctgcecttt
ccttgtataa
gtggcgtggt
cctgtcagcect
tcgccgectg
tggtgttgtce
ttctgcgcgg
cccgcggect
gtcggatctce
caatgactta
aagggctaat
ggttagacca
ctcaataaag
gtaactagag
catgtcatct
ggaacttgtt
caaataaagc
cttatcatgt
gcccagttecce
cgaggccgcec
agggacgtac
ttacaacgtc
ccceccttteg
ttgcgcagcecce
gtggtggtta
gctttcttece
gggctccctt
tagggtgatg
ttggagtcca

atctcggtct

ttgtacaaag
aagattgact
aatgcctttg
atcctggttg
gtgcactgtg
cctttccggg
ccttgececge
ggggaagctg
gacgtccttc
gctgccggcet
cctttgggcce
caaggcagct
tcactcccaa
gatctgagcc
cttgccttga
atccctcaga
tattattcag
tattgcagct
atttttttca
ctggctctag
gcccattctce
tcggecctcectg
ccaattcgcc
gtgactggga
ccagctggcg
tgaatggcga
cgcgcagcgt
cttcectttet
tagggttccg
gttcacgtag
cgttctttaa

attcttttga

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100



tttataaggg
atttaacgcg
aatgtgcgcg
atgagacaat
caacatttcc
cacccagaaa
tacatcgaac
tttccaatga
gccgggcaag
tcaccagtca
gccataacca
aaggagctaa
gaaccggagc
atggcaacaa
caattaatag
ccggctggcect
attgcagcac
agtcaggcaa
aagcattggt
catttttaat
ccttaacgtg
tcttgagatc
ccagcggtgg
ttcagcagag
ttcaagaact
gctgccagtg
aaggcgcagc
acctacaccg
gagagaaagg
gagcttccag
cttgagcgtc

aacgcggcct

attttgccga
aattttaaca
gaacccctat
aaccctgata
gtgtcgccct
cgctggtgaa
tggatctcaa
tgagcacttt
agcaactcgg
cagaaaagca
tgagtgataa
ccgctttttt
tgaatgaagc
cgttgcgcaa
actggatgga
ggtttattgce
tggggccaga
ctatggatga
aactgtcaga
ttaaaaggat
agttttcgtt
ctttttttcet
tttgtttgcc
cgcagatacc
ctgtagcacc
gcgataagtc
ggtcgggcetg
aactgagata
cggacaggta
ggggaaacgc
gatttttgtg

ttttacggtt

tttcggecta
aaatattaac
ttgtttattt
aatgcttcaa
tattcccttt
agtaaaagat
cagcggtaag
taaagttctg
tcgccgcata
tcttacggat
cactgcggcc
gcacaacatg
cataccaaac
actattaact
ggcggataaa
tgataaatct
tggtaagccc
acgaaataga
ccaagtttac
ctaggtgaag
ccactgagcg
gcgcgtaatc
ggatcaagag
aaatactgtt
gcctacatac
gtgtcttacc
aacggggggt
cctacagcgt
tccggtaage
ctggtatctt
atgctcgtca

cctggccecttt

ttggttaaaa
gcttacaatt
ttctaaatac
taatattgaa
tttgcggcat
gctgaagatc
atccttgaga
ctatgtggcg
cactattctc
ggcatgacag
aacttacttc
ggggatcatg
gacgagcgtg
ggcgaactac
gttgcaggac
ggagccggtg
tccecgtatceg
cagatcgctg
tcatatatac
atcctttttg
tcagaccccg
tgctgcttge
ctaccaactc
cttctagtgt
ctcgctectge
gggttggact
tcgtgcacac
gagctatgag
ggcagggtcg

tatagtcctg

ggggggcgga

tgctggectt

aatgagctga
taggtggcac
attcaaatat
aaaggaagag
tttgccttece
agttgggtgce
gttttcgccce
cggtattatc
agaatgactt
taagagaatt
tgacaacgat
taactcgcct
acaccacgat
ttactctagc
cacttctgcg
agcgtgggtc
tagttatcta
agataggtgc
tttagattga
ataatctcat
tagaaaagat
aaacaaaaaa
tttttccgaa
agccgtagtt
taatcctgtt
caagacgata
agcccagctt
aaagcgccac
gaacaggaga
tcgggtttcg
gcctatggaa

ttgctcacat

tttaacaaaa
ttttcgggga
gtatccgctce
tatgagtatt
tgtttttget
acgagtgggt
cgaagaacgt
ccgtattgac
ggttgagtac
atgcagtgct
cggaggaccg
tgatcgttgg
gcctgtagca
ttcccggcaa
ctcggcceccectt
tcgcggtatce
cacgacgggg
ctcactgatt
tttaaaactt
gaccaaaatc
caaaggatct
accaccgcta
ggtaactggc
aggccaccac
accagtggct
gttaccggat
ggagcgaacg
gcttcccgaa
gcgcacgagg
ccacctctga
aaacgccagc

gttctttecct

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020



gcgttatccc
cgccgcagcec
atacgcaaac
tttcccgact
taggcacccc
ggataacaat
cctcactaaa
<210> 15

<211>
<212>

<213>

<220>
<223>

<400> 15
aatgtagtct

tgccttacaa
tcgtgcctta
gccgcattgce
gttagaccag
tcaataaagc
taactagaga
aacagggact
gctgaagcgc
actagcggag
attagatcgc
aaacatatag
gaaacatcag
tcagaagaac
atagagataa
aagaccaccg
caattggaga
acccaccaag
tttgttcectt

gacggtacag

8084
DNA
Artificial Sequence

ctgattctgt
gaacgaccga
cgcctcteccecce
ggaaagcggg
aggctttaca
ttcacacagg

gggaacaaaa

tatgcaatac
ggagagaaaa
ttaggaaggc
agagatattg
atctgagcct
ttgccttgag
tccctcagac
tgaaagcgaa
gcacggcaag
gctagaagga
gatgggaaaa
tatgggcaag
aaggctgtag
ttagatcatt
aagacaccaa
cacagcaagc
agtgaattat
gcaaagagaa
gggttcttgg

gccagacaat

ggataaccgt
gcgcagcgag
cgcgcgttgg
cagtgagcgc
ctttatgctt

aaacagctat

gctggagctg

tcttgtagtce
agcaccgtgce
aacagacggg
tatttaagtg
gggagctctc
tgcttcaagt
ccttttagtce
agggaaacca
aggcgagggg
gagagatggg
aattcggtta
cagggagcta
acaaatactg
atataataca
ggaagcttta
ggccgctgat
ataaatataa
gagtggtgca
gagcagcagg

tattgtctgg

attaccgceccect
tcagtgagcg
ccgattcatt
aacgcaatta
ccggctcgta
gaccatgatt

caagctt

Synthetic lentiviral vector

ttgcaacatg
atgccgattg
tctgacatgg
cctagctcga
tggctaacta
agtgtgtgcc
agtgtggaaa
gaggagctct
cggcgactgg
tgcgagagcg
aggccagggg
gaacgattcg
ggacagctac
gtagcaaccc
gacaagatag
cttcagacct
agtagtaaaa
gagagaaaaa
aagcactatg

tatagtgcag

ttgagtgagc
aggaagcgga
aatgcagctg
atgtgagtta
tgttgtgtgg

acgccaagcg

gtaacgatga
gtggaagtaa
attggacgaa
tacataaacg
gggaacccac
cgtctgttgt
atctctagca
ctcgacgcag
tgagtacgcc
tcagtattaa
gaaagaaaaa
cagttaatcc
aaccatccct
tctattgtgt
aggaagagca
ggaggaggag
attgaaccat
agagcagtgg
ggcgcagcgt

cagcagaaca

tgataccgct
agagcgccca
gcacgacagg
gctcactcat
aattgtgagc

cgcaattaac

gttagcaaca
ggtggtacga
ccactgaatt
ggtctctctg
tgcttaagcc
gtgactctgg
gtggcgcccg
gactcggctt
aaaaattttg
gcgggggaga
atataaatta
tggcctgtta
tcagacagga
gcatcaaagg
aaacaaaagt
atatgaggga
taggagtagc
gaataggagc
caatgacgct

atttgctgag

7080

7140

7200

7260

7320

7380

7417

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



ggctattgag
ggcaagaatc
ttgctctgga
atctctggaa
ttacacaagc
acaagaatta
ttggctgtgg
agtttttget
tcagacccac
tggagagaga
gcttttaaaa
atagcaacag
actagtgatt
gttttggcgce
gggcgcagcg
taagactcgg
gactctaggg
ctcggcgatt
gcgccgggtyg
gtggatcgct
tggccgecgg
tgggtccgeg
ctgttcccga
ggtggggggc
agctcttatt
cactgactgg
tgggcagtgce
tctgttggcect
ccgtcgcagg
cctctggtga
tcttcttaag

ttgtgaagtt

gcgcaacagc
ctggctgtgg
aaactcattt
cagatttgga
ttaatacact
ttggaattag
tatataaaat
gtactttcta
ctcccaaccc
gacagagaca
gaaaaggggg
acatacaaac
atcggatcaa
ctcccgecggg
agcgtcctga
ccttagaacc
cactggtttt
ctgcggaggg
tggcacagct
gtgatcgtca
gccgctcggt
agcaaggttg
gtcttgaatg
atggtgggcg
cgggtgagat
agaactcggt
acccgtacct
tataatgcag
acgcagggtt
ggggagggat
tagctgaagc

ttttaggcac

atctgttgca
aaagatacct
gcaccactgc
atcacacgac
ccttaattga
ataaatgggc
tattcataat
tagtgaatag
c¢gaggggacc
gatccattcg
gattgggggg
taaagaatta
ctttgtatag
cgcccccecte
tcecttececgece
ccagtatcag
ctttccagag
atctccgtgg
agttccgtcg
cttggtgagt
gggacggaag
ccctgaactg
gaagacgctt
gcaagaaccc
gggctggggce
ttgtcgtctg
ttgggagcgce
ggtggggcca
cgggcctagg
aagtgaggcg
tccggttttg

cttttgaaat

actcacagtc
aaaggatcaa
tgtgccttgg
ctggatggag
agaatcgcaa
aagtttgtgg
gatagtagga
agttaggcag
cgacaggccc
attagtgaac
tacagtgcag
caaaaacaaa
aaaagttggg
ctcacggcga
cggacgctca
cagaaggaca
agcggaacag
ggcggtgaac
cagccgggat
agcgggctgce
cgtgtggaga
ggggttgggg
gtgaggcggg
aaggtcttga
accatctggg
ttgcggggge
gcgcectegt
cctgccggta
gtaggctctc
tcagtttctt
aactatgcgc

gtaatcattt

tggggcatca
cagctcctgg
aatgctagtt
tgggacagag
aaccagcaag
aattggttta
ggcttggtag
ggatattcac
gaaggaatag
ggatctcgac
gggaaagaat
ttacaaaaat
tgcagcggcc
gcgctgccac
ggacagcggce
ttttaggacg
gcgaggaaaa
gccgatgatt
ttgggtcgeg
tgggctggcece
gaccgccaag
ggagcgcagc
ctgtgaggtc
ggccttcgcet
gaccctgacg
ggcagttatg
cgtgtcgtga
ggtgtgcggt
ctgaatcgac
tggtcggttt

tcggggttgg

gggtcaatat

agcagctcca
ggatttgggg
ggagtaataa
aaattaacaa
aaaagaatga
acataacaaa
gtttaagaat
cattatcgtt
aagaagaagg
ggtatcgcta
agtagacata
tcaaaatttt
tccgegecgg
gtcagacgaa
ccgctgctca
ggacttgggt
gtagtccctt
atataaggac
gttcttgttt
ggggctttcg
ggctgtagtc
aaaatggcgg
gttgaaacaa
aatgcgggaa
tgaagtttgt
gcggtgccgt
cgtcacccgt
aggcttttct
aggcgccgga
tatgtaccta
cgagtgtgtt

gtaattttca

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



gtgttagact
cgaggagctg
ccacaagttc
gaagttcatc
gacctacggc
caagtccgcc
caactacaag
gctgaagggc
ctacaacagc
cttcaagatc
gaacaccccc
gtccgceccectg
gaccgccgcece
tacaaagtgg
attgactggt
gcctttgtat
ctggttgctg
cactgtgttt
ttccgggact
tgccecgetge
gaagctgacg
gtccttctge
gccggctcectg
ttgggccgece
ggcagctgta
ctcccaacga
ctgagcctgg
gccttgagtg
cctcagaccc
tattcagtat
tgcagcttat

tttttcactg

agtaaacaag
ttcaccgggg
agcgtgtccg
tgcaccaccg
gtgcagtgct
atgcccgaag
acccgcgcecg
atcgacttca
cacaacgtct
cgccacaaca
atcggcgacg
agcaaagacc
gggatcactc
tgataatcga
attcttaact
catgctattg
tctctttatg
gctgacgcaa
ttcgetttece
tggacagggg
tcctttccat
tacgtccctt
cggcctcttce
tccececgceatce
gatcttagcc
agacaagatc
gagctctctg
cttcaagtag
ttttagtcag
ttataacttg
aatggttaca

cattctagtt

tttgtacaaa
tggtgcccat
gcgagggcga
gcaagctgcc
tcagccgcta
gctacgtcca
aggtgaagtt
aggaggacgg
atatcatggc
tcgaggacgg
gcccecgtget
ccaacgagaa
tcggcatgga
attccgataa
atgttgctcc
cttccecgtat
aggagttgtg
cccccactgg
ccctecectat
ctcggctgtt
ggctgctcge
cggccctcaa
cgcgtcttceg
gggaattccc
actttttaaa
tgctttttgce
gctaactagg
tgtgtgcccecg
tgtggaaaat
caaagaaatg
aataaagcaa

gtggtttgtc

aaagcaggct
cctggtcgag
gggcgatgcc
cgtgccctgg
ccccgaccac
ggagcgcacc
cgagggcgac
caacatcctg
cgacaagcag
cagcgtgcag
gctgcccgac
gcgcgatcac
cgagctgtac
tcaacctctg
ttttacgcta
ggctttcatt
gcccgttgte
ttggggcatt
tgccacggceg
gggcactgac
ctgtgttgcc
tccagcggac
ccttcgecect
gcggttcgcet
agaaaagggg
ttgtactggg
gaacccactg
tctgttgtgt
ctctagcagt
aatatcagag
tagcatcaca

caaactcatc

gccaccatgg
ctggacggcg
acctacggca
cccacccteg
atgaagcagc
atcttcttca
accctggtga
gggcacaagc
aagaacggca
ctcgccgacc
aaccactacc
atggtcctgce
aagtaaaccc
gattacaaaa
tgtggatacg
ttctecctect
aggcaacgtg
gccaccacct
gaactcatcg
aattccgtgg
acctggattc
cttcecttcecce
cagacgagtc
ttaagaccaa
ggactggaag
tctctctggt
cttaagcctc
gactctggta
agtagttcat
agtgagagga
aatttcacaa

aatgtatctt

tgagcaaggg
acgtaaacgg
agctgaccct
tgaccaccct
acgacttctt
aggacgacgg
accgcatcga
tggagtacaa
tcaaggtgaa
actaccagca
tgagcaccca
tggagttcgt
agctttcttg
tttgtgaaag
ctgctttaat
tgtataaatc
gcgtggtgtg
gtcagctcct
ccgcctgect
tgttgtcggg
tgcgcgggac
gcggcctgcet
ggatctccct
tgacttacaa
ggctaattca
tagaccagat
aataaagctt
actagagatc
gtcatcttat
acttgtttat
ataaagcatt

atcatgtctg

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040



gctctagcta
cattctccge
gcctctgagce
attcgcccta
actgggaaaa
gctggcgtaa
atggcgaatg
gcagcgtgac
cctttctcge
ggttccgatt
cacgtagtgg
tctttaatag
cttttgattt
aacaaaaatt
tcggggaaat
tccgectcatg
gagtattcaa
ttttgctcac
agtgggttac
agaacgtttt
tattgacgcce
tgagtactca
cagtgctgcc
aggaccgaag
tcgttgggaa
tgtagcaatg
ccggcaacaa
ggccctteccg
cggtatcatt
gacggggagt
actgattaag

aaaacttcat

tccecgecect
cccatggctg
tattccagaa
tagtgagtcg
ccctggegtt
tagcgaagag
ggacgcgccce
cgctacactt
cacgttcgcc
tagtgcttta
gccatcgcecce
tggactcttg
ataagggatt
taacgcgaat
gtgcgcggaa
agacaataac
catttccgtg
ccagaaacgc
atcgaactgg
ccaatgatga
gggcaagagc
ccagtcacag
ataaccatga
gagctaaccg
ccggagctga
gcaacaacgt
ttaatagact
gctggctggt
gcagcactgg
caggcaacta
cattggtaac

ttttaattta

aactccgceccecce
actaattttt
gtagtgagga
tattacgcgce
acccaactta
gcccgcaccg
tgtagcggcg
gccagcgccce
ggctttccce
cggcacctcg
tgatagacgg
ttccaaactg
ttgccgattt
tttaacaaaa
cccctatttg
cctgataaat
tcgcccttat
tggtgaaagt
atctcaacag
gcacttttaa
aactcggtcg
aaaagcatct
gtgataacac
cttttttgca
atgaagccat
tgcgcaaact
ggatggaggc
ttattgctga
ggccagatgg
tggatgaacg
tgtcagacca

aaaggatcta

atcccgcccecce
tttatttatg
ggcttttttg
gctcactggce
atcgccttge
atcgcccectte
cattaagcgc
tagcgcccge
gtcaagctct
accccaaaaa
tttttcgeece
gaacaacact
cggcctattg
tattaacgct
tttatttttce
gcttcaataa
tccetttttt
aaaagatgct
cggtaagatc
agttctgcta
ccgcatacac
tacggatggce
tgcggccaac
caacatgggg
accaaacgac
attaactggc
ggataaagtt
taaatctgga
taagccctcce
aaatagacag
agtttactca

ggtgaagatc

taactccgcce
cagaggccga
gaggcctagg
cgtcgtttta
agcacatccc
ccaacagttg
ggcgggtgtg
tccttteget
aaatcggggg
acttgattag
tttgacgttg
caaccctatc
gttaaaaaat
tacaatttag
taaatacatt
tattgaaaaa
gcggcatttt
gaagatcagt
cttgagagtt
tgtggcgegg
tattctcaga
atgacagtaa
ttacttctga
gatcatgtaa
gagcgtgaca
gaactactta
gcaggaccac
gccggtgagce
cgtatcgtag
atcgctgaga
tatatacttt

ctttttgata

cagttccgece
ggccgccteg
gacgtaccca
caacgtcgtg
cctttecgeca
cgcagcctga
gtggttacgc
ttcttccctt
ctccctttag
ggtgatggtt
gagtccacgt
tcggtctatt
gagctgattt
gtggcacttt
caaatatgta
ggaagagtat
gccttcectgt
tgggtgcacg
ttcgcecccga
tattatcccg
atgacttggt
gagaattatg
caacgatcgg
ctcgccttga
ccacgatgcc
ctctagcttc
ttctgecgete
gtgggtctcg
ttatctacac
taggtgcctc
agattgattt

atctcatgac

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

6600

6660

6720

6780

6840

6900

6960



caaaatccct
aggatcttct
accgctacca
aactggcttc
ccaccacttc
agtggctgct
accggataag
gcgaacgacc
tcccgaagag
cacgagggag
cctctgactt
cgccagcaac
ctttcctgceg
taccgctcgce
gcgcccaata
cgacaggttt
cactcattag
tgtgagcgga
aattaaccct
<210> 16

<211>
<212>
<213>

<220>
<223>

<400> 16
aatgtagtct

tgccttacaa
tcgtgcctta
gccgcattgce
gttagaccag
tcaataaagc
taactagaga

aacagggact

7756
DNA
Artificial Sequence

taacgtgagt
tgagatcctt
gcggtggttt
agcagagcgc
aagaactctg
gccagtggcg
gcgcagcggt
tacaccgaac
agaaaggcgg
cttccagggg
gagcgtcgat
gcggcctttt
ttatccectg
cgcagccgaa
cgcaaaccgc
cccgactgga
gcaccccagg
taacaatttc

cactaaaggg

tatgcaatac
ggagagaaaa
ttaggaaggc
agagatattg
atctgagcct
ttgccttgag
tccctcagac

tgaaagcgaa

tttcgttcca
tttttctgeg
gtttgccgga
agataccaaa
tagcaccgcc
ataagtcgtg
cgggctgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttcct
attctgtgga
cgaccgagcg
ctctceceecge
aagcgggcag
ctttacactt
acacaggaaa

aacaaaagct

tcttgtagtce
agcaccgtgce
aacagacggg
tatttaagtg
gggagctctc
tgcttcaagt
ccttttagtc

agggaaacca

ctgagcgtca
cgtaatctgce
tcaagagcta
tactgttctt
tacatacctc
tcttaccggg
ggggggttcg
acagcgtgag
ggtaagcggc
gtatctttat
ctcgtcaggg
ggccttttge
taaccgtatt
cagcgagtca
gcgttggccg
tgagcgcaac
tatgcttccg
cagctatgac

ggagctgcaa

Synthetic lentiviral vector

ttgcaacatg
atgccgattg
tctgacatgg
cctagctcga
tggctaacta
agtgtgtgcc
agtgtggaaa

gaggagctct

gaccccgtag
tgcttgcaaa
ccaactcttt
ctagtgtagc
gctctgctaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtcg
gggcggagcec
tggcecttttg
accgcctttg
gtgagcgagg
attcattaat
gcaattaatg
gctcgtatgt
catgattacg

gctt

gtaacgatga
gtggaagtaa
attggacgaa
tacataaacg
gggaacccac
cgtctgttgt
atctctagca

ctcgacgcag

aaaagatcaa
caaaaaaacc
ttccgaaggt
cgtagttagg
tcctgttacc
gacgatagtt
ccagcttgga
gcgccacgct
caggagagcg
ggtttcgcca
tatggaaaaa
ctcacatgtt
agtgagctga
aagcggaaga
gcagctggca
tgagttagct
tgtgtggaat

ccaagcgcge

gttagcaaca
ggtggtacga
ccactgaatt
ggtctctctg
tgcttaagcc
gtgactctgg
gtggcgcccg

gactcggctt

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8084

60

120

180

240

300

360

420

480



gctgaagcgc
actagcggag
attagatcgc
aaacatatag
gaaacatcag
tcagaagaac
atagagataa
aagaccaccg
caattggaga
acccaccaag
tttgttcectt
gacggtacag
ggctattgag
ggcaagaatc
ttgctctgga
atctctggaa
ttacacaagc
acaagaatta
ttggctgtgg
agtttttgct
tcagacccac
tggagagaga
gcttttaaaa
atagcaacag
actagtgatt
ttttcccaag
caagtggcct
tctttggtgg
ccccgcagcet
tgcagatgga
agcagctttg

ggctcagggg

gcacggcaag
gctagaagga
gatgggaaaa
tatgggcaag
aaggctgtag
ttagatcatt
aagacaccaa
cacagcaagc
agtgaattat
gcaaagagaa
gggttcttgg
gccagacaat
gcgcaacagc
ctggctgtgg
aaactcattt
cagatttgga
ttaatacact
ttggaattag
tatataaaat
gtactttcta
ctcccaaccc
gacagagaca
gaaaaggggg
acatacaaac
atcggatcaa
gcagtctgga
ctggcctege
ccccttegeg
cgcgtcgtgce
cagcaccgct

ctcectteget

cgggctcagg

aggcgagggg
gagagatggg
aattcggtta
cagggagcta
acaaatactg
atataataca
ggaagcttta
ggccgctgat
ataaatataa
gagtggtgca
gagcagcagg
tattgtctgg
atctgttgca
aaagatacct
gcaccactgc
atcacacgac
ccttaattga
ataaatgggc
tattcataat
tagtgaatag
cgaggggacc
gatccattcg
gattgggggg
taaagaatta
ctttgtatag
gcatgcgctt
acacattcca
ccaccttcta
aggacgtgac
gagcaatgga
ttctgggcte

ggcggggcgg

cggcgactgg
tgcgagagcg
aggccagggg
gaacgattcg
ggacagctac
gtagcaaccc
gacaagatag
cttcagacct
agtagtaaaa
gagagaaaaa
aagcactatg
tatagtgcag
actcacagtc
aaaggatcaa
tgtgccttgg
ctggatggag
agaatcgcaa
aagtttgtgg
gatagtagga
agttaggcag
cgacaggccc
attagtgaac
tacagtgcag
caaaaacaaa
aaaagttgtt
tagcagcccce
catccaccgg
ctcctecceccct
aaatggaagt
agcgggtagg
agaggctggg

gcgcccgaag

tgagtacgcc
tcagtattaa
gaaagaaaaa
cagttaatcc
aaccatccct
tctattgtgt
aggaagagca
ggaggaggag
attgaaccat
agagcagtgg
ggcgcagcgt
cagcagaaca
tggggcatca
cagctcctgg
aatgctagtt
tgggacagag
aaccagcaag
aattggttta
ggcttggtag
ggatattcac
gaaggaatag
ggatctcgac
gggaaagaat
ttacaaaaat
ctaccgggta
gctgggcact
taggcgccaa
agtcaggaag
agcacgtctc
cctttggggce

aaggggtggg

gtcctccgga

aaaaattttg
gcgggggaga
atataaatta
tggcctgtta
tcagacagga
gcatcaaagg
aaacaaaagt
atatgaggga
taggagtagc
gaataggagc
caatgacgct
atttgctgag
agcagctcca
ggatttgggg
ggagtaataa
aaattaacaa
aaaagaatga
acataacaaa
gtttaagaat
cattatcgtt
aagaagaagg
ggtatcgcta
agtagacata
tcaaaatttt
ggggaggcgce
tggcgctaca
ccggctecegt
ttccecececcceg
actagtctcg
agcggccaat

tccgggggcg

ggcccggecat

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



tctgcacgct
tttcgacctc
acttcagata
tgtttccgtg
atcttcttaa
aaactgagaa
gtcatcacgc
ctatgcaagg
gccttcatca
aggaagctgt
actattcccg
cgcttctacc
cttatcctgce
cactccaagg
ttcttcgecect
gaaatcatca
gaggccctag
aaatttaaaa
atcctctcca
agttttcact
aatcaacctc
ccttttacgce
atggctttca
tggcccgttg
ggttggggca
attgccacgg
ttgggcactg
gcctgtgttg
aatccagcgg
cgccttcgece
ccgcggttcg

aaagaaaagg

tcaaaagcgc
aagtttgtac
actacaccga
aagaaaatgc
ctggcattgt
gcatgacgga
ttcccttetg
cagtccatgt
gtctggaccg
tggctgaaaa
acttcatctt
ccaatgactt
ctggtattgt
gccaccagaa
gttggctgcc
agcaagggtg
ctttcttcca
cctctgccca
aaggaaagcg
ccagctaaac
tggattacaa
tatgtggata
ttttctcctc
tcaggcaacg
ttgccaccac
cggaactcat
acaattccgt
ccacctggat
accttccttc
ctcagacgag
ctttaagacc

ggggactgga

acgtctgccecg
aaaaaagcag

ggaaatgggc

taatttcaat
gggcaatgga
caagtacagg
ggcagttgat
catctacaca
ctacctggcc
ggtggtctat
tgccaacgtc
gtgggtggtt
catcctgtcc
gcgcaaggcc
ttactacatt
tgagtttgag
ctgttgtctg
gcacgcactc
aggtggacat
ccagctttct
aatttgtgaa
cgctgcttta
cttgtataaa
tggcgtggtg
ctgtcagctc
cgccgcctgce
ggtgttgtcg
tctgcgcggg
ccgcggectg
tcggatctcce
aatgacttac

agggctaatt

cgctgttectce
gctgccacca
tcaggggact
aaaatcttcc
ttggtcatcc
ctgcacctgt
gccgtggcaa
gtcaacctct
atcgtccacg
gttggcgtct
agtgaggcag
gtgttccagt
tgctattgca
ctcaagacca
gggatcagca
aacactgtgc
aaccccatcc
acctctgtga
tcatctgttt
tgtacaaagt
agattgactg
atgcctttgt
tcctggttge
tgcactgtgt
ctttccggga
cttgcccget
gggaagctga
acgtccttct
ctgccggcte
ctttgggccg
aaggcagctg

cactcccaac

ctcttcctca
tggaggggat
atgactccat
tgcccaccat
tggtcatggg
cagtggccga
actggtactt
acagcagtgt
ccaccaacag
ggatccctgce
atgacagata
ttcagcacat
ttatcatctc
cagtcatcct
tcgactcctt
acaagtggat
tctatgecttt
gcagagggtc
ccactgagtc
ggtgataatc
gtattcttaa
atcatgctat
tgtctcttta
ttgctgacgce
ctttcgettt
gctggacagg
cgtcctttece
gctacgtccc
tgcggcecctcet
cctcececgea
tagatcttag

gaagacaaga

tctcecgggece
cagtatatac
gaaggaaccc
ctactccatc
ttaccagaag
cctecctettt
tgggaacttc
cctcatcctg
tcagaggcca
cctcctgctg
tatctgtgac
catggttggc
caagctgtca
catcctggcet
catcctcctg
ttccatcacc
ccttggagcc
cagcctcaag
tgagtcttca
gaattccgat
ctatgttgct
tgcttccecgt
tgaggagttg
aacccccact
ccccctecect
ggctcggcetg
atggctgctce
ttcggccecte
tccgegtett
tcgggaattc
ccacttttta

tctgettttt

2460

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



gcttgtactg
gggaacccac
cgtctgttgt
atctctagca
tgaatatcag
aatagcatca
tccaaactca
ccatcccgece
tttttattta
gaggcttttt
gcgctcactg
taatcgccett
cgatcgccct
cgcattaagc
cctagcgccc
ccgtcaagcet
cgaccccaaa
ggtttttcgce
tggaacaaca
ttcggcctat
aatattaacg
tgtttatttt
atgcttcaat
attccectttt
gtaaaagatg
agcggtaaga
aaagttctgc
cgccgcatac
cttacggatg
actgcggcca
cacaacatgg

ataccaaacg

ggtctctctg
tgcttaagcc
gtgactctgg
gtagtagttc
agagtgagag
caaatttcac
tcaatgtatc
cctaactccg
tgcagaggcc
tggaggccta
gccgtegttt
gcagcacatc
tcccaacagt
gcggcgggtyg
gctccttteg
ctaaatcggg
aaacttgatt
cctttgacgt
ctcaacccta
tggttaaaaa
cttacaattt
tctaaataca
aatattgaaa
ttgcggcatt
ctgaagatca
tccttgagag
tatgtggcgce
actattctca
gcatgacagt
acttacttct
gggatcatgt

acgagcgtga

gttagaccag
tcaataaagc
taactagaga
atgtcatctt
gaacttgttt
aaataaagca
ttatcatgtc
cccagttccg
gaggccgcect
gggacgtacc
tacaacgtcg
cccectttege
tgcgcagcct
tggtggttac
ctttcttccce
ggctcccttt
agggtgatgg
tggagtccac
tctcggtcta
atgagctgat
aggtggcact
ttcaaatatg
aaggaagagt
ttgccttect
gttgggtgca
ttttcgecccc
ggtattatcc
gaatgacttg
aagagaatta
gacaacgatc
aactcgcctt

caccacgatg

atctgagcct
ttgccttgag
tccctcagac
attattcagt
attgcagctt
tttttttcac
tggctctagce
cccattctcce
cggcctctga
caattcgccc
tgactgggaa
cagctggcgt
gaatggcgaa
gcgcagcgtg
ttcectttete
agggttccga
ttcacgtagt
gttctttaat
ttcttttgat
ttaacaaaaa
tttcggggaa
tatccgctca
atgagtattc
gtttttgctc
cgagtgggtt
gaagaacgtt
cgtattgacg
gttgagtact
tgcagtgctg
ggaggaccga
gatcgttggg

cctgtagcaa

gggagctctc
tgcttcaagt
ccttttagtce
atttataact
ataatggtta
tgcattctag
tatccecgcecece
gccccatgge
gctattccag
tatagtgagt
aaccctggcg
aatagcgaag
tgggacgcgce
accgctacac
gccacgttcg
tttagtgctt
gggccatcgce
agtggactct
ttataaggga
tttaacgcga
atgtgcgcgg
tgagacaata
aacatttccg
acccagaaac
acatcgaact
ttccaatgat
ccgggcaaga
caccagtcac
ccataaccat
aggagctaac
aaccggagct

tggcaacaac

tggctaacta
agtgtgtgcc
agtgtggaaa
tgcaaagaaa
caaataaagc
ttgtggtttg
ctaactccgce
tgactaattt
aagtagtgag
cgtattacgc
ttacccaact
aggcccgcac
cctgtagcgg
ttgccagcgce
ccggctttece
tacggcacct
cctgatagac
tgttccaaac
ttttgccgat
attttaacaa
aacccctatt
accctgataa
tgtcgccctt
gctggtgaaa
ggatctcaac
gagcactttt
gcaactcggt
agaaaagcat
gagtgataac
cgcttttttg
gaatgaagcc

gttgcgcaaa

4380

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



ctattaactg
gcggataaag
gataaatctg
ggtaagccct
cgaaatagac
caagtttact
taggtgaaga
cactgagcgt
cgcgtaatct
gatcaagagc
aatactgttc
cctacatacc
tgtcttaccg
acggggggtt
ctacagcgtg
ccggtaagcg
tggtatcttt
tgctcgtcag
ctggcectttt
gataaccgta
cgcagcgagt
gcgcgttggce
agtgagcgca
tttatgcttc
aacagctatg
ctggagctgc
<210> 17

<211>

<212>
<213>

DNA

<220>
<223>

<400> 17

8767

gcgaactact
ttgcaggacc
gagccggtga
cccgtategt
agatcgctga
catatatact
tcctttttga
cagaccccgt
gctgcttgca
taccaactct
ttctagtgta
tcgctctget
ggttggactc
cgtgcacaca
agctatgaga
gcagggtcgg
atagtcctgt
gggggcggag
gctggeccttt
ttaccgectt
cagtgagcga
cgattcatta
acgcaattaa
cggctcgtat
accatgatta

aagctt

tactctagct
acttctgcge
gcgtgggtcet
agttatctac
gataggtgcc
ttagattgat
taatctcatg
agaaaagatc
aacaaaaaaa
ttttccgaag
gccgtagtta
aatcctgtta
aagacgatag
gcccagcttg
aagcgccacg
aacaggagag
cgggtttcgc
cctatggaaa
tgctcacatg
tgagtgagct
ggaagcggaa
atgcagctgg
tgtgagttag
gttgtgtgga

cgccaagcgce

Artificial Sequence

tccecggcaac
tcggecectte
cgcggtatca
acgacgggga
tcactgatta
ttaaaacttc
accaaaatcc
aaaggatctt
ccaccgctac
gtaactggct
ggccaccact
ccagtggctg
ttaccggata
gagcgaacga
cttcccgaag
cgcacgaggg
cacctctgac
aacgccagca
ttctttectg
gataccgctc
gagcgcccaa
cacgacaggt
ctcactcatt
attgtgagcg

gcaattaacc

Synthetic lentiviral vector

aattaataga
cggctggctg
ttgcagcact
gtcaggcaac
agcattggta
atttttaatt
cttaacgtga
cttgagatcc
cagcggtggt
tcagcagagc
tcaagaactc
ctgccagtgg
aggcgcagcg
cctacaccga
agagaaaggc
agcttccagg
ttgagcgtcg
acgcggcctt
cgttatcccc
gccgcagccg
tacgcaaacc
ttcccgactg
aggcacccca
gataacaatt

ctcactaaag

ctggatggag
gtttattget
ggggccagat
tatggatgaa
actgtcagac
taaaaggatc
gttttegtte
tttttttctg
ttgtttgccg
gcagatacca
tgtagcaccg
cgataagtcg
gtcgggctga
actgagatac
ggacaggtat
gggaaacgcc
atttttgtga
tttacggttc
tgattctgtg
aacgaccgag
gcctctcccece
gaaagcgggce
ggctttacac
tcacacagga

ggaacaaaag

aatgtagtct tatgcaatac tcttgtagtc ttgcaacatg gtaacgatga gttagcaaca

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7756

60



tgccttacaa
tcgtgcctta
gccgcattgce
gttagaccag
tcaataaagc
taactagaga
aacagggact
gctgaagcgc
actagcggag
attagatcgc
aaacatatag
gaaacatcag
tcagaagaac
atagagataa
aagaccaccg
caattggaga
acccaccaag
tttgttcectt
gacggtacag
ggctattgag
ggcaagaatc
ttgctctgga
atctctggaa
ttacacaagc
acaagaatta
ttggctgtgg
agtttttgct
tcagacccac
tggagagaga
gcttttaaaa
atagcaacag

actagtgatt

ggagagaaaa
ttaggaaggc
agagatattg
atctgagcct
ttgccttgag
tccctcagac
tgaaagcgaa
gcacggcaag
gctagaagga
gatgggaaaa
tatgggcaag
aaggctgtag
ttagatcatt
aagacaccaa
cacagcaagc
agtgaattat
gcaaagagaa
gggttcttgg
gccagacaat
gcgcaacagc
ctggctgtgg
aaactcattt
cagatttgga
ttaatacact
ttggaattag
tatataaaat
gtactttcta
ctcccaaccc
gacagagaca
gaaaaggggg
acatacaaac

atcggatcaa

agcaccgtgce
aacagacggg
tatttaagtg
gggagctctc
tgcttcaagt
ccttttagtce
agggaaacca
aggcgagggg
gagagatggg
aattcggtta
cagggagcta
acaaatactg
atataataca
ggaagcttta
ggccgctgat
ataaatataa
gagtggtgca
gagcagcagg
tattgtctgg
atctgttgca
aaagatacct
gcaccactgc
atcacacgac
ccttaattga
ataaatgggc
tattcataat
tagtgaatag
cgaggggacc
gatccattcg
gattgggggg
taaagaatta

ctttgtatag

atgccgattg
tctgacatgg
cctagctcga
tggctaacta
agtgtgtgcc
agtgtggaaa
gaggagctct
cggcgactgg
tgcgagagcg
aggccagggg
gaacgattcg
ggacagctac
gtagcaaccc
gacaagatag
cttcagacct
agtagtaaaa
gagagaaaaa
aagcactatg
tatagtgcag
actcacagtc
aaaggatcaa
tgtgccttgg
ctggatggag
agaatcgcaa
aagtttgtgg
gatagtagga
agttaggcag
cgacaggccc
attagtgaac
tacagtgcag
caaaaacaaa

aaaagttgtt

gtggaagtaa
attggacgaa
tacataaacg
gggaacccac
cgtctgttgt
atctctagca
ctcgacgcag
tgagtacgcc
tcagtattaa
gaaagaaaaa
cagttaatcc
aaccatccct
tctattgtgt
aggaagagca
ggaggaggag
attgaaccat
agagcagtgg
ggcgcagcgt
cagcagaaca
tggggcatca
cagctcctgg
aatgctagtt
tgggacagag
aaccagcaag
aattggttta
ggcttggtag
ggatattcac
gaaggaatag
ggatctcgac
gggaaagaat
ttacaaaaat

ctaccgggta

ggtggtacga
ccactgaatt
ggtctctctg
tgcttaagcc
gtgactctgg
gtggcgcccg
gactcggctt
aaaaattttg
gcgggggaga
atataaatta
tggcctgtta
tcagacagga
gcatcaaagg
aaacaaaagt
atatgaggga
taggagtagc
gaataggagc
caatgacgct
atttgctgag
agcagctcca
ggatttgggg
ggagtaataa
aaattaacaa
aaaagaatga
acataacaaa
gtttaagaat
cattatcgtt
aagaagaagg
ggtatcgcta
agtagacata

tcaaaatttt

ggggaggcgce

120

180

240

300

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



ttttcccaag
caagtggcct
tctttggtgg
ccccgcagcet
tgcagatgga
agcagctttg
ggctcagggg
tctgcacgct
tttcgacctc
ctttgcttgc
accccagagt
gaaactacaa
aatgaggcca
acctcagttt
gtgttcacca
cctggaaatg
ccctatacat
atcagagaag
gcggagttta
gctgatgctg
cctcagtgtc
atgaaaaagc
gttgcaagcc
ctgctggctg
acaggagaaa
tgcggggacg
aactacaccg
gaagaaaatg
actggcattg
agcatgacgg
cttcccttet

gcagtccatg

gcagtctgga
ctggcctcgce
ccccttegeg
cgcgtcgtge
cagcaccgct
ctcctteget
cgggctcagg
tcaaaagcgc
aagtttgtac
tgagtttgct
tacctaccca
cacctagtac
caacaaacat
atggaaacac
ccccagccaa
tttcagacct
catcttctcc
tgaaattgac
agaaggacag
atgctggggce
tactgctggt
accaatctga
accagagcta
tcttgggcat
ggctggaact
tggaggaaaa

aggaaatggg

ctaatttcaa
tgggcaatgg
acaagtacag
gggcagttga

tcatctacac

gcatgcgcectt
acacattcca
ccaccttcta
aggacgtgac
gagcaatgga
ttctgggcte
ggcggggcgg
acgtctgccg
aaaaaagcag
gccttctggg
gggaacattt
ccttggaagt
cacagaaacg
aaactcttct
cgtttcaact
ttcaaccact
tatcctaagt
tcagggcatc
gggagagggc
ccaggtatgc
cttggccaac
cctgaaaaag
ttcccaaaag
cactggctat
agaaccagga
tccecggeccce
ctcaggggac
taaaatcttc
attggtcatc
gctgcacctg
tgccgtggcea

agtcaacctc

tagcagcccc
catccaccgg
ctcctccect
aaatggaagt
agcgggtagg
agaggctggg
gcgcccgaag
cgctgttcte
gctgccacca
ttcatgagtc
tcaaatgttt
accagcctgce
acagtcaaat
gtccagtcac
ccagagacaa
agcactagcc
gacatcaagg
tgcctggagce
ctggcccgag
tccectgetcece
agaacagaaa
ctggggatcc
accctgattg
ttcctgatga
agcggagagg
atggagggga
tatgactcca
ctgcccacca
ctggtcatgg
tcagtggccg
aactggtact

tacagcagtg

gctgggcact
taggcgccaa
agtcaggaag
agcacgtctc
cctttggggce
aaggggtggg
gtcctccgga
ctcttcctca
tgccgegggg
ttgacaacaa
ctacaaatgt
accctgtgtce
tcacatctac
agacctctgt
ccttgaagcc
ttgcaacatc
cagaaatcaa
aaaataagac
tgctgtgtgg
ttgcccagte
tttccagcaa
tagatttcac
cactggtcac
atcgccgcag
gcaggggaag
tcagtatata
tgaaggaacc
tctactccat
gttaccagaa
acctcctectt
ttgggaactt

tcctcatect

tggcgctaca
ccggctcecgt
ttccecceccececg
actagtctcg
agcggccaat
tccgggggceg
ggcccggcat
tctcecgggece
ctggaccgcg
cggtactgct
atcctaccaa
tcaacatggc
ctctgtgata
aatcagcaca
tagcctgtca
tcccactaaa
atgttcaggc
ctccagctgt
ggaggagcag
tgaggtgagg
actccaactt
tgagcaagat
ctcgggagcecc
ctggagcccc
tcttctaaca
cacttcagat
ctgtttcegt
catcttctta
gaaactgaga
tgtcatcacg
cctatgcaag

ggccttcatce

2040

2100

2160

2220

2280

2340

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

3900



agtctggacc
ttggctgaaa
gacttcatct
cccaatgact
cctggtattg
ggccaccaga
tgttggctgce
aagcaagggt
gctttcttcece
acctctgccecce
aaaggaaagc
tccagctaaa
ctggattaca
ctatgtggat
attttctcct
gtcaggcaac
attgccacca
gcggaactca
gacaattccg
gccacctgga
gaccttcctt
cctcagacga
gctttaagac
gggggactgg
gggtctctct
ctgcttaagc
tgtgactctg
agtagtagtt
gagagtgaga
acaaatttca
atcaatgtat

ccctaactcc

gctacctggc
aggtggtcta
ttgccaacgt
tgtgggtggt
tcatcctgtce
agcgcaaggc
cttactacat
gtgagtttga
actgttgtct
agcacgcact
gaggtggaca
cccagctttc
aaatttgtga
acgctgcttt
ccttgtataa
gtggcgtggt
cctgtcagct
tcgccgectg
tggtgttgtc
ttctgcgecgg
cccgcggect
gtcggatctc
caatgactta
aagggctaat
ggttagacca
ctcaataaag
gtaactagag
catgtcatct
ggaacttgtt
caaataaagc
cttatcatgt

gcccagttcc

catcgtccac
tgttggcgtce
cagtgaggca
tgtgttccag
ctgctattgce
cctcaagacc
tgggatcagc
gaacactgtg
gaaccccatc
cacctctgtg
ttcatctgtt
ttgtacaaag
aagattgact
aatgcctttg
atcctggttg
gtgcactgtg
cctttccggg
ccttgcececge
ggggaagctg
gacgtccttc
gctgeccggcet
cctttgggcce
caaggcagct
tcactcccaa
gatctgagcc
cttgccttga
atccctcaga
tattattcag
tattgcagct
atttttttca
ctggctctag

gcccattcte

gccaccaaca
tggatccctg
gatgacagat
tttcagcaca
attatcatct
acagtcatcc
atcgactcct
cacaagtgga
ctctatgctt
agcagagggt
tccactgagt
tggtgataat
ggtattctta
tatcatgcta
ctgtctcttt
tttgctgacg
actttcgett
tgctggacag
acgtcctttce
tgctacgtcc
ctgcggcectce
gcctecccecege
gtagatctta
cgaagacaag
tgggagctct
gtgcttcaag
cccttttagt
tatttataac
tataatggtt
ctgcattcta
ctatcccgece

cgccccatgg

gtcagaggcc
ccctectget
atatctgtga
tcatggttgg
ccaagctgtc
tcatcctgge
tcatcctcct
tttccatcac
tccttggage
ccagcctcaa
ctgagtcttc
cgaattccga
actatgttgce
ttgcttcecceg
atgaggagtt
caacccccac
tcccecctecce
gggctcggcet
catggctgct
cttcggccct
ttccgecgtet
atcgggaatt
gccacttttt
atctgctttt
ctggctaact
tagtgtgtgc
cagtgtggaa
ttgcaaagaa
acaaataaag
gttgtggttt
cctaactccg

ctgactaatt

aaggaagctg
gactattccc
ccgcttctac
ccttatcctg
acactccaag
tttcttcgcece
ggaaatcatc
cgaggcccta
caaatttaaa
gatcctctce
aagttttcac
taatcaacct
tccttttacg
tatggctttce
gtggcccgtt
tggttggggce
tattgccacg
gttgggcact
cgcctgtgtt
caatccagcg
tcgeccttege
cccgeggtte
aaaagaaaag
tgcttgtact
agggaaccca
ccgtctgttg
aatctctagc
atgaatatca
caatagcatc
gtccaaactc
cccatcceccgce

ttttttattt

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820



atgcagaggc
ttggaggcct
ggccgtcgtt
tgcagcacat
ttcccaacag
cgcggcgggt
cgcteccttte
tctaaatcgg
aaaacttgat
ccctttgacg
actcaaccct
ttggttaaaa
gcttacaatt
ttctaaatac
taatattgaa
tttgcggcat
gctgaagatc
atccttgaga
ctatgtggcg
cactattctc
ggcatgacag
aacttacttc
ggggatcatg
gacgagcgtg
ggcgaactac
gttgcaggac
ggagccggtg
tccecgtatceg
cagatcgctg
tcatatatac
atcctttttg

tcagaccccg

cgaggccgcece
agggacgtac
ttacaacgtc
cccecttteg
ttgcgcagcecc
gtggtggtta
gctttettec
gggctccctt
tagggtgatg
ttggagtcca
atctcggtct
aatgagctga
taggtggcac
attcaaatat
aaaggaagag
tttgccttece
agttgggtgce
gttttcgccc
cggtattatc
agaatgactt
taagagaatt
tgacaacgat
taactcgcct
acaccacgat
ttactctagc
cacttctgcg
agcgtgggte
tagttatcta
agataggtgc
tttagattga
ataatctcat

tagaaaagat

tcggcctetg
ccaattcgcc
gtgactggga
ccagctggcg
tgaatggcga
cgcgcagcgt
cttcctttcet
tagggttccg
gttcacgtag
cgttctttaa
attcttttga
tttaacaaaa
ttttcgggga
gtatccgcetce
tatgagtatt
tgtttttget
acgagtgggt
cgaagaacgt
ccgtattgac
ggttgagtac
atgcagtgct
cggaggaccg
tgatcgttgg
gcctgtagceca
ttcccggcaa
ctcggccectt
tcgcggtatce
cacgacgggg
ctcactgatt
tttaaaactt
gaccaaaatc

caaaggatct

agctattcca
ctatagtgag
aaaccctggce
taatagcgaa
atgggacgcg
gaccgctaca
cgccacgttce
atttagtgct
tgggccatcg
tagtggactc
tttataaggg
atttaacgcg
aatgtgcgcg
atgagacaat
caacatttcc
cacccagaaa
tacatcgaac
tttccaatga
gccgggcaag
tcaccagtca
gccataacca
aaggagctaa
gaaccggagc
atggcaacaa
caattaatag
ccggctggcet
attgcagcac
agtcaggcaa
aagcattggt
catttttaat
ccttaacgtg

tcttgagatc

gaagtagtga
tcgtattacg
gttacccaac
gaggcccgca
ccctgtagceg
cttgccagcg
gccggcttte
ttacggcacc
ccctgataga
ttgttccaaa
attttgccga
aattttaaca
gaacccctat
aaccctgata
gtgtcgccect
cgctggtgaa
tggatctcaa
tgagcacttt
agcaactcgg
cagaaaagca
tgagtgataa
ccgctttttt
tgaatgaagc
cgttgcgcaa
actggatgga
ggtttattgce
tggggccaga
ctatggatga
aactgtcaga
ttaaaaggat
agttttcegtt

ctttttttct

ggaggctttt
cgcgctcact
ttaatcgcct
ccgatcgecce
gcgcattaag
ccctagcgece
cccgtcaagce
tcgaccccaa
cggtttttcg
ctggaacaac
tttcggcecta
aaatattaac
ttgtttattt
aatgcttcaa
tattcccttt
agtaaaagat
cagcggtaag
taaagttctg
tcgccgecata
tcttacggat
cactgcggcc
gcacaacatg
cataccaaac
actattaact
ggcggataaa
tgataaatct
tggtaagccc
acgaaataga
ccaagtttac
ctaggtgaag
ccactgagcg

gcgcgtaatc

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740



tgctgcttgce
ctaccaactc
cttctagtgt
ctcgctctge
gggttggact
tcgtgcacac
gagctatgag
ggcagggtcg
tatagtcctg
ggggggcgga
tgctggecett
attaccgcct
tcagtgagcg
ccgattcatt
aacgcaatta
ccggctcgta
gaccatgatt
caagctt
<210> 18
<211>
<212>
<213>

<220>
<223>

<400> 18
aatgtagtct

tgccttacaa
tcgtgcctta
gccgcattgce
gttagaccag
tcaataaagc
taactagaga
aacagggact

gctgaagcgc

8476
DNA
Artificial Sequence

aaacaaaaaa
tttttccgaa
agccgtagtt
taatcctgtt
caagacgata
agcccagcett
aaagcgccac
gaacaggaga
tcgggtttcg
gcctatggaa
ttgctcacat
ttgagtgagc
aggaagcgga
aatgcagctg
atgtgagtta
tgttgtgtgg

acgccaagcg

tatgcaatac
ggagagaaaa
ttaggaaggc
agagatattg
atctgagcct
ttgccttgag
tccctecagac
tgaaagcgaa

gcacggcaag

accaccgcta
ggtaactggc
aggccaccac
accagtggct
gttaccggat
ggagcgaacg
gcttcccgaa
gcgcacgagg
ccacctctga
aaacgccagc
gttctttect
tgataccgct
agagcgccca
gcacgacagg
gctcactcat
aattgtgagc

cgcaattaac

tcttgtagtce
agcaccgtgce
aacagacggg
tatttaagtg
gggagctctc
tgcttcaagt
ccttttagtce

agggaaacca

aggcgagggg

ccagcggtgg
ttcagcagag
ttcaagaact
gctgccagtg
aaggcgcagc
acctacaccg
gagagaaagg
gagcttccag
cttgagcgtc
aacgcggcct
gcgttatccce
cgccgcagcec
atacgcaaac
tttcccgact
taggcacccc
ggataacaat

cctcactaaa

Synthetic lentiviral vector

ttgcaacatg
atgccgattg
tctgacatgg
cctagctcga
tggctaacta
agtgtgtgcc
agtgtggaaa
gaggagctct

cggcgactgg

tttgtttgcce
cgcagatacc
ctgtagcacc
gcgataagtc
ggtcgggetg
aactgagata
cggacaggta
ggggaaacgc
gatttttgtg
ttttacggtt
ctgattctgt
gaacgaccga
cgcctctcecce
ggaaagcggg
aggctttaca
ttcacacagg

gggaacaaaa

gtaacgatga
gtggaagtaa
attggacgaa
tacataaacg
gggaacccac
cgtctgttgt
atctctagca
ctcgacgcag

tgagtacgcc

ggatcaagag
aaatactgtt
gcctacatac
gtgtcttacc
aacggggggt
cctacagcgt
tccggtaage
ctggtatctt
atgctcgtca
cctggccttt
ggataaccgt
gcgcagcgag
cgcgcgttgg
cagtgagcgc
ctttatgctt

aaacagctat

gctggagctg

gttagcaaca
ggtggtacga
ccactgaatt
ggtctctctg
tgcttaagcce
gtgactctgg
gtggcgcccg
gactcggett

aaaaattttg

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8767

60

120

180

240

300

360

420

480

540



actagcggag
attagatcgc
aaacatatag
gaaacatcag
tcagaagaac
atagagataa
aagaccaccg
caattggaga
acccaccaag
tttgttcectt
gacggtacag
ggctattgag
ggcaagaatc
ttgctctgga
atctctggaa
ttacacaagc
acaagaatta
ttggctgtgg
agtttttget
tcagacccac
tggagagaga
gcttttaaaa
atagcaacag
actagtgatt
cagagcgcac
gtgcctagag
tttttccega
ttcgcaacgg
atggtgagca
ggcgacgtaa
ggcaagctga

ctcgtgacca

gctagaagga
gatgggaaaa
tatgggcaag
aaggctgtag
ttagatcatt
aagacaccaa
cacagcaagc
agtgaattat
gcaaagagaa
gggttcttgg
gccagacaat
gcgcaacagc
ctggctgtgg
aaactcattt
cagatttgga
ttaatacact
ttggaattag
tatataaaat
gtactttcta
ctcccaaccc
gacagagaca
gaaaaggggg
acatacaaac
atcggatcaa
atcgcccaca
aaggtggcgce
gggtggggga
gtttgccgcce
agggcgagga
acggccacaa
ccctgaagtt

ccctgaccta

gagagatggg
aattcggtta
cagggagcta
acaaatactg
atataataca
ggaagcttta
ggccgctgat
ataaatataa
gagtggtgca
gagcagcagg
tattgtctgg
atctgttgca
aaagatacct
gcaccactgc
atcacacgac
ccttaattga
ataaatgggc
tattcataat
tagtgaatag
cgaggggacc
gatccattcg
gattgggggg
taaagaatta
ctttgtatag
gtcccecgaga
ggggtaaact
gaaccgtata
agaacacagg
gctgttcacc
gttcagcgtg
catctgcacc

cggcgtgcag

tgcgagagcg
aggccagggg
gaacgattcg
ggacagctac
gtagcaaccc
gacaagatag
cttcagacct
agtagtaaaa
gagagaaaaa
aagcactatg
tatagtgcag
actcacagtc
aaaggatcaa
tgtgccttgg
ctggatggag
agaatcgcaa
aagtttgtgg
gatagtagga
agttaggcag
cgacaggccc
attagtgaac
tacagtgcag
caaaaacaaa
aaaagttggg
agttgggggg
gggaaagtga
taagtgcagt
caagtttgta
ggggtggtgce
tccggcgagg
accggcaagc

tgcttcagcce

tcagtattaa
gaaagaaaaa
cagttaatcc
aaccatccct
tctattgtgt
aggaagagca
ggaggaggag
attgaaccat
agagcagtgg
ggcgcagcgt
cagcagaaca
tggggcatca
cagctcctgg
aatgctagtt
tgggacagag
aaccagcaag
aattggttta
ggcttggtag
ggatattcac
gaaggaatag
ggatctcgac
gggaaagaat
ttacaaaaat
ctcecggtgece
aggggtcggce
tgtcgtgtac
agtcgccgtg
caaaaaagca
ccatcctggt
gcgagggcga
tgcccgtgcece

gctaccccga

gcgggggaga
atataaatta
tggcctgtta
tcagacagga
gcatcaaagg
aaacaaaagt
atatgaggga
taggagtagc
gaataggagc
caatgacgct
atttgctgag
agcagctcca
ggatttgggg
ggagtaataa
aaattaacaa
aaaagaatga
acataacaaa
gtttaagaat
cattatcgtt
aagaagaagg
ggtatcgcta
agtagacata
tcaaaatttt
cgtcagtggg
aattgatccg
tggctccgece
aacgttcttt
ggctgccacc
cgagctggac
tgccacctac
ctggcccacc

ccacatgaag

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



cagcacgact
ttcaaggacg
gtgaaccgca
aagctggagt
ggcatcaagg
gaccactacc
tacctgagca
ctgctggagt
agcggagcca
cctatgaacc
ccagcagcca
acctgtacag
aagattctgg
gctgactcaa
aagatagaag
ttgctagtgt
accctgacct
ggtaaaaaca
ggcacctgga
gtggtgctag
gagttctcct
tggcaggcgg
gaagtgtctg
ctccacctca
gcccttgaag
actcagctcc
ctgagcttga
gtgctgaacc
ctggaatcca
attgtgctgg
gtcaggtgcc

aatcaacctc

tcttcaagtc
acggcaacta
tcgagctgaa
acaactacaa
tgaacttcaa
agcagaacac
cccagtccge
tcgtgaccgce
cgaacttctc
ggggagtccc
ctcagggaaa
cttcccagaa
gaaatcaggg
gaagaagcct
actcagatac
tcggattgac
tggagagccc
tacagggggg
catgcactgt
ctttccagaa
tcccactecgce
agagggcttc
taaaacgggt
ccctgcccecca
cgaaaacagg
agaaaaattt
aactggagaa
ctgaggcggg
acatcaaggt
ggggcgtcege
ggcactgaac

tggattacaa

cgccatgceccc
caagacccgc
gggcatcgac
cagccacaac
gatccgccac
ccccatcgge
cctgagcaaa
cgccgggatc
tctgttaaag
ttttaggcac
gaaagtggtg
gaagagcata
ctccttctta
ttgggaccaa
ttacatctgt
tgccaactct
ccctggtagt
gaagaccctc
cttgcagaac
ggcctccagce
ctttacagtt
ctcctccaag
tacccaggac
ggccttgeccect
aaagttgcat
gacctgtgag
caaggaggca
gatgtggcag
tctgcccaca
cggcctcctg
ccagctttct

aatttgtgaa

gaaggctacg
gccgaggtga
ttcaaggagg
gtctatatca
aacatcgagg
gacggccccg
gaccccaacg
actctcggca
caagcaggag
ttgcttctgg
ctgggcaaaa
caattccact
actaaaggtc
ggaaactttc
gaagtggagg
gacacccacc
agcccctcag
tccgtgtcete
cagaagaagg
atagtctata
gaaaagctga
tcttggatca
cctaagctcc
cagtatgctg
caggaagtga
gtgtggggac
aaggtctcga
tgtctgctga
tggtccaccc
cttttcattg
tgtacaaagt

agattgactg

tccaggagcg
agttcgaggg
acggcaacat
tggccgacaa
acggcagcgt
tgctgctgcece
agaagcgcga
tggacgagct
atgttgaaga
tgctgcaact
aaggggatac
ggaaaaactc
catccaagct
ccctgatcat
accagaagga
tgcttcaggg
tgcaatgtag
agctggagct
tggagttcaa
agaaagaggg
cgggcagtgg
cctttgacct
agatgggcaa
gctctggaaa
acctggtggt
ccacctcccce
agcgggagaa
gtgactcggg
cggtgcagcc
ggctaggcat
ggtgataatc

gtattcttaa

caccatcttc
cgacaccctg
cctggggcac
gcagaagaac
gcagctcgcce
cgacaaccac
tcacatggtc
gtacaaggga
aaaccccggg
ggcgctcctce
agtggaactg
caaccagata
gaatgatcgc
caagaatctt
ggaggtgcaa
gcagagcctg
gagtccaagg
ccaggatagt
aatagacatc
ggaacaggtg
cgagctgtgg
gaagaacaag
gaagctcccg
cctcaccctg
gatgagagcc
taagctgatg
ggcggtgtgg
acaggtcctg
aatggccctg
cttcttctgt
gaattccgat

ctatgttgct

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



ccttttacgce
atggctttca
tggcccgttg
ggttggggca
attgccacgg
ttgggcactg
gcctgtgttg
aatccagcgg
cgccttcgec
ccgcggttcg
aaagaaaagg
gcttgtactg
gggaacccac
cgtctgttgt
atctctagca
tgaatatcag
aatagcatca
tccaaactca
ccatcccgece
tttttattta
gaggcttttt
gcgctcactg
taatcgcctt
cgatcgccecct
cgcattaagc
cctagcgccc
ccgtcaagct
cgaccccaaa
ggtttttcgce
tggaacaaca
ttcggcctat

aatattaacg

tatgtggata
ttttctectce
tcaggcaacg
ttgccaccac
cggaactcat
acaattccgt
ccacctggat
accttccttce
ctcagacgag
ctttaagacc
ggggactgga
ggtctctctg
tgcttaagcc
gtgactctgg
gtagtagttc
agagtgagag
caaatttcac
tcaatgtatc
cctaactccg
tgcagaggcc
tggaggccta
gccgtcgttt
gcagcacatc
tcccaacagt
gcggcgggtyg
gctcctttcg
ctaaatcggg
aaacttgatt
cctttgacgt
ctcaacccta
tggttaaaaa

cttacaattt

cgctgcttta
cttgtataaa
tggcgtggtg
ctgtcagctc
cgccgcctge
ggtgttgtcg
tctgcgeggg
ccgcggectg
tcggatctcce
aatgacttac
agggctaatt
gttagaccag
tcaataaagc
taactagaga
atgtcatctt
gaacttgttt
aaataaagca
ttatcatgtc
cccagttccg
gaggccgcect
gggacgtacc
tacaacgtcg
cccectttege
tgcgcagcect
tggtggttac
ctttcttccc
ggctcccttt
agggtgatgg
tggagtccac
tctcggtcta
atgagctgat

aggtggcact

atgcctttgt
tcctggttge
tgcactgtgt
ctttccggga
cttgcccget
gggaagctga
acgtccttct
ctgccggcte
ctttgggccg
aaggcagctg
cactcccaac
atctgagcct
ttgccttgag
tccctcagac
attattcagt
attgcagctt
tttttttcac
tggctctagce
cccattctcce
cggcctctga
caattcgccc
tgactgggaa
cagctggcgt
gaatggcgaa
gcgcagcgtg
ttcctttete
agggttccga
ttcacgtagt
gttctttaat
ttcttttgat
ttaacaaaaa

tttcggggaa

atcatgctat
tgtctcttta
ttgctgacgce
ctttcgettt
gctggacagg
cgtcctttcce
gctacgtccce
tgcggcctcet
cctccceccgea
tagatcttag
gaagacaaga
gggagctctc
tgcttcaagt
ccttttagtce
atttataact
ataatggtta
tgcattctag
tatcccgcececce
gccccatgge
gctattccag
tatagtgagt
aaccctggcg
aatagcgaag
tgggacgcgce
accgctacac
gccacgttcg
tttagtgctt
gggccatcgce
agtggactct
ttataaggga

tttaacgcga

atgtgcgcgg

tgcttececegt
tgaggagttg
aacccccact
cccccectecect
ggctcggcetg
atggctgctc
ttcggccectce
tccgegtett
tcgggaattc
ccacttttta
tctgettttt
tggctaacta
agtgtgtgcc
agtgtggaaa
tgcaaagaaa
caaataaagc
ttgtggtttg
ctaactccgce
tgactaattt
aagtagtgag
cgtattacgc
ttacccaact
aggcccgcac
cctgtagcgg
ttgccagcgce
ccggctttecce
tacggcacct
cctgatagac
tgttccaaac
ttttgccgat
attttaacaa

aacccctatt

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



tgtttatttt
atgcttcaat
attccctttt
gtaaaagatg
agcggtaaga
aaagttctgc
cgccgcatac
cttacggatg
actgcggcca
cacaacatgg
ataccaaacg
ctattaactg
gcggataaag
gataaatctg
ggtaagccct
cgaaatagac
caagtttact
taggtgaaga
cactgagcgt
cgcgtaatct
gatcaagagc
aatactgttc
cctacatacc
tgtcttaccg
acggggggtt
ctacagcgtg
ccggtaagcg
tggtatcttt
tgctcgtcag
ctggcectttt
gataaccgta

cgcagcgagt

tctaaataca
aatattgaaa
ttgcggcatt
ctgaagatca
tccttgagag
tatgtggcgc
actattctca
gcatgacagt
acttacttct
gggatcatgt
acgagcgtga
gcgaactact
ttgcaggacc
gagccggtga
cccgtategt
agatcgctga
catatatact
tcctttttga
cagaccccgt
gctgcttgca
taccaactct
ttctagtgta
tcgctctgcet
ggttggactc
cgtgcacaca
agctatgaga
gcagggtcgg
atagtcctgt
gggggcggag
gctggccttt
ttaccgectt

cagtgagcga

ttcaaatatg
aaggaagagt
ttgcctteccet
gttgggtgca
ttttcgeccce
ggtattatcc
gaatgacttg
aagagaatta
gacaacgatc
aactcgcctt
caccacgatg
tactctagct
acttctgcgce
gcgtgggtcet
agttatctac
gataggtgcc
ttagattgat
taatctcatg
agaaaagatc
aacaaaaaaa
ttttcecgaag
gccgtagtta
aatcctgtta
aagacgatag
gcccagcttg
aagcgccacg
aacaggagag
cgggtttcge
cctatggaaa
tgctcacatg
tgagtgagct

ggaagcggaa

tatccgctca
atgagtattc
gtttttgctce
cgagtgggtt
gaagaacgtt
cgtattgacg
gttgagtact
tgcagtgctg
ggaggaccga
gatcgttggg
cctgtagcaa
tcccggcaac
tcggeccecctte
cgcggtatca
acgacgggga
tcactgatta
ttaaaacttc
accaaaatcc
aaaggatctt
ccaccgctac
gtaactggct
ggccaccact
ccagtggctg
ttaccggata
gagcgaacga
cttcccgaag
cgcacgaggg
cacctctgac
aacgccagca
ttctttectg
gataccgctc

gagcgcccaa

tgagacaata
aacatttccg
acccagaaac
acatcgaact
ttccaatgat
ccgggcaaga
caccagtcac
ccataaccat
aggagctaac
aaccggagct
tggcaacaac
aattaataga
cggctggctg
ttgcagcact
gtcaggcaac
agcattggta
atttttaatt
cttaacgtga
cttgagatcc
cagcggtggt
tcagcagagc
tcaagaactc
ctgccagtgg
aggcgcagcg
cctacaccga
agagaaaggc
agcttccagg
ttgagcgtcg
acgcggcecctt
cgttatcccc
gccgcagccg

tacgcaaacc

accctgataa
tgtcgccctt
gctggtgaaa
ggatctcaac
gagcactttt
gcaactcggt
agaaaagcat
gagtgataac
cgcttttttg
gaatgaagcc
gttgcgcaaa
ctggatggag
gtttattget
ggggccagat
tatggatgaa
actgtcagac
taaaaggatc
gttttcgttc
tttttttctg
ttgtttgccg
gcagatacca
tgtagcaccg
cgataagtcg
gtcgggctga
actgagatac
ggacaggtat
gggaaacgcc
atttttgtga
tttacggttc
tgattctgtg
aacgaccgag

gcctcteccecce

6360

6420

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



gcgcgttgge
agtgagcgca
tttatgcttc
aacagctatg
ctggagctgc
<210> 19

<211>
<212>
<213>

<220>
<223>

<400> 19
aatgtagtct

tgccttacaa
tcgtgcctta
gccgcattgce
gttagaccag
tcaataaagc
taactagaga
aacagggact
gctgaagcgc
actagcggag
attagatcgc
aaacatatag
gaaacatcag
tcagaagaac
atagagataa
aagaccaccg
caattggaga
acccaccaag
tttgttcectt
gacggtacag
ggctattgag

ggcaagaatc

8203
DNA
Artificial Sequence

cgattcatta
acgcaattaa
cggctcgtat
accatgatta

aagctt

tatgcaatac
ggagagaaaa
ttaggaaggc
agagatattg
atctgagcct
ttgccttgag
tccctcagac
tgaaagcgaa
gcacggcaag
gctagaagga
gatgggaaaa
tatgggcaag
aaggctgtag
ttagatcatt
aagacaccaa
cacagcaagc
agtgaattat
gcaaagagaa
gggttcttgg
gccagacaat
gcgcaacagc

ctggctgtgg

atgcagctgg
tgtgagttag
gttgtgtgga

cgccaagcgce

tcttgtagtc
agcaccgtgce
aacagacggg
tatttaagtg
gggagctctc
tgcttcaagt
ccttttagtc
agggaaacca
aggcgagggg
gagagatggg
aattcggtta
cagggagcta
acaaatactg
atataataca
ggaagcttta
ggccgctgat
ataaatataa
gagtggtgca
gagcagcagg
tattgtctgg
atctgttgca

aaagatacct

cacgacaggt
ctcactcatt
attgtgagcg

gcaattaacc

Synthetic lentiviral vector

ttgcaacatg
atgccgattg
tctgacatgg
cctagctcga
tggctaacta
agtgtgtgcc
agtgtggaaa
gaggagctct
cggcgactgg
tgcgagagcg
aggccagggg
gaacgattcg
ggacagctac
gtagcaaccc
gacaagatag
cttcagacct
agtagtaaaa
gagagaaaaa
aagcactatg
tatagtgcag
actcacagtc

aaaggatcaa

ttceccgactg
aggcacccca
gataacaatt

ctcactaaag

gtaacgatga
gtggaagtaa
attggacgaa
tacataaacg
gggaacccac
cgtctgttgt
atctctagca
ctcgacgcag
tgagtacgcc
tcagtattaa
gaaagaaaaa
cagttaatcc
aaccatccct
tctattgtgt
aggaagagca
ggaggaggag
attgaaccat
agagcagtgg
ggcgcagcgt
cagcagaaca
tggggcatca

cagctcctgg

gaaagcgggc
ggctttacac
tcacacagga

ggaacaaaag

gttagcaaca
ggtggtacga
ccactgaatt
ggtctctctg
tgcttaagcc
gtgactctgg
gtggcgcccg
gactcggctt
aaaaattttg
gcgggggaga
atataaatta
tggcctgtta
tcagacagga
gcatcaaagg
aaacaaaagt
atatgaggga
taggagtagc
gaataggagc
caatgacgct
atttgctgag
agcagctcca

ggatttgggg

8280

8340

8400

8460

8476

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



ttgctctgga
atctctggaa
ttacacaagc
acaagaatta
ttggctgtgg
agtttttgct
tcagacccac
tggagagaga
gcttttaaaa
atagcaacag
actagtgatt
cagagcgcac
gtgcctagag
tttttccecga
ttcgcaacgg
atggtgagca
ggcgacgtaa
ggcaagctga
ctcgtgacca
cagcacgact
ttcaaggacg
gtgaaccgca
aagctggagt
ggcatcaagg
gaccactacc
tacctgagca
ctgctggagt
agcggagcca
cctatgccac
cccgaggaac
aaggggacct

cccttecttaa

aaactcattt
cagatttgga
ttaatacact
ttggaattag
tatataaaat
gtactttcta
ctcccaaccc
gacagagaca
gaaaaggggg
acatacaaac
atcggatcaa
atcgcccaca
aaggtggcgce
gggtggggga
gtttgccgcece
agggcgagga
acggccacaa
ccctgaagtt
ccctgaccta
tcttcaagtc
acggcaacta
tcgagctgaa
acaactacaa
tgaacttcaa
agcagaacac
cccagtccgce
tcgtgaccgce
cgaacttctc
ctcctcgect
ctctagtggt
cagatggccc

aactcagcct

gcaccactgc
atcacacgac
ccttaattga
ataaatgggc
tattcataat
tagtgaatag
c¢gaggggacc
gatccattcg
gattgggggg
taaagaatta
ctttgtatag
gtccccgaga
ggggtaaact
gaaccgtata
agaacacagg
gctgttcacc
gttcagcgtg
catctgcacc
cggcgtgcag
cgccatgccc
caagacccgc
gggcatcgac
cagccacaac
gatccgccac
ccccatcggce
cctgagcaaa
cgccgggatce
tctgttaaag
cctcttctte
gaaggtggaa

cactcagcag

ggggctgcca

tgtgccttgg
ctggatggag
agaatcgcaa
aagtttgtgg
gatagtagga
agttaggcag
cgacaggccc
attagtgaac
tacagtgcag
caaaaacaaa

aaaagttggg

agttgggggg
gggaaagtga
taagtgcagt
caagtttgta
ggggtggtgce
tccggegagg
accggcaagc
tgcttcagcce
gaaggctacg
gccgaggtga
ttcaaggagg
gtctatatca
aacatcgagg
gacggccccg
gaccccaacg
actctcggceca
caagcaggag
ctcctcttce
gagggagata

ctgacctggt

ggcctgggaa

aatgctagtt
tgggacagag
aaccagcaag
aattggttta
ggcttggtag
ggatattcac
gaaggaatag
ggatctcgac
gggaaagaat
ttacaaaaat
ctccggtgece
aggggtcggce
tgtcgtgtac
agtcgccgtg
caaaaaagca
ccatcctggt
gcgagggcga
tgccecgtgece
gctaccccga
tccaggagcg
agttcgaggg
acggcaacat
tggccgacaa
acggcagcgt
tgctgctgcee
agaagcgcga
tggacgagct
atgttgaaga
tcacccccat
acgctgtgct
ctcgggagtce

tccacatgag

ggagtaataa
aaattaacaa
aaaagaatga
acataacaaa
gtttaagaat
cattatcgtt
aagaagaagg
ggtatcgcta
agtagacata
tcaaaatttt
cgtcagtggg
aattgatccg
tggctccgcece
aacgttcttt
ggctgccacc
cgagctggac
tgccacctac
ctggcccacc
ccacatgaag
caccatcttc
cgacaccctg
cctggggcac
gcagaagaac
gcagctcgcc
cgacaaccac
tcacatggtc
gtacaaggga
aaaccccggg
ggaagtcagg
gcagtgcctc
cccgcttaaa

gcccctggece

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240



atctggcttt
gggcccccct
gagctgttcc
tcctcagagg
gccaaagacc
ctgaaccaga

tgtggggtac

aaggggccta
tgggtaatgg
tattgtcacc
ctatggcact
ctgatcttct
aggaggaaaa
acaaagtggt
ttgactggta
cctttgtatc
tggttgctgt
actgtgtttg
tccgggactt
gcccgctget
aagctgacgt
tccttetget
ccggctectgce
tgggccgect
gcagctgtag
tcccaacgaa
tgagcctggg
ccttgagtgc
ctcagaccct
attcagtatt
gcagcttata

ttttcactgc

tcatcttcaa
ctgagaaggc
ggtggaatgt
gccccagcte
gccctgagat
gcctcagcca
cccctgacte
agtcattgct
agacgggtct
gtggcaacct
ggctgctgag
gcctgtgttce
gaaagcgaat
gataatcgaa
ttcttaacta
atgctattgc
ctctttatga
ctgacgcaac
tcgectttcecce
ggacaggggc
cctttccatg
acgtcccttce
ggcctcttcece
ccccgcatcg
atcttagcca
gacaagatct
agctctctgg
ttcaagtagt
tttagtcagt
tataacttgc
atggttacaa

attctagttg

cgtctctcaa
ctggcagcct
ttcggaccta
cccttcecggg
ctgggaggga
ggacctcacc
tgtgtccagg
gagcctagag
gttgttgccc
gaccatgtca
gactggtggc
ccttgtgggce
gactgacccc
ttccgataat
tgttgctcct
ttccecgtatg
ggagttgtgg
ccccactggt
cctcectatt
tcggctgttg
gctgctcgece
ggccctcaat
gcgtcttecge
ggaattcccg
ctttttaaaa
gctttttgct
ctaactaggg
gtgtgcccgt
gtggaaaatc
aaagaaatga
ataaagcaat

tggtttgtcc

cagatggggg
ggctggacag

ggtggcctgg

aagctcatga
gagcctccgt
atggcccctg
ggccccctet
ctgaaggacg
cgggccacag
ttccacctgg
tggaaggtct
attcttcatc
accaggagat
caacctctgg
tttacgctat
gctttcattt
cccgttgtca
tggggcattg

gccacggcgg

ggcactgaca
tgtgttgcca
ccagcggacc
cttcgcceccte
cggttcgett
gaaaaggggg
tgtactgggt
aacccactgc
ctgttgtgtg
tctagcagta
atatcagaga
agcatcacaa

aaactcatca

gcttctacct
tcaatgtgga
gctgtggect
gccccaagct
gtctcccacc
gctccacact
cctggaccca
atcgccecgge
ctcaagacgc
agatcactgc
cagctgtgac
ttcaaagagc
tctaaaccca
attacaaaat
gtggatacgc
tctcctecett
ggcaacgtgg
ccaccacctg
aactcatcgc
attccgtggt
cctggattct
ttccttecceg
agacgagtcg
taagaccaat
gactggaagg
ctctctggtt
ttaagcctca
actctggtaa
gtagttcatg
gtgagaggaa
atttcacaaa

atgtatctta

gtgccagccg
gggcagcggg
gaagaacagg
gtatgtgtgg
gagggacagc
ctggctgtcce
tgtgcacccc
cagagatatg
tggaaagtat
tcggccagta
tttggcttat
cctggtcctg
gctttettgt
ttgtgaaaga
tgctttaatg
gtataaatcc
cgtggtgtgce
tcagctcctt

cgcctgectt

gttgtcgggg
gcgcgggacg
cggcctgctg
gatctccctt
gacttacaag
gctaattcac
agaccagatc
ataaagcttg
ctagagatcc
tcatcttatt
cttgtttatt
taaagcattt

tcatgtctgg

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160



ctctagctat
attctccgece
cctctgagct
ttcgccctat
ctgggaaaac
ctggcgtaat
tggcgaatgg
cagcgtgacc
ctttctecgcece
gttccgattt
acgtagtggg
ctttaatagt
ttttgattta
acaaaaattt
cggggaaatg
ccgctcatga
agtattcaac
tttgctcacc
gtgggttaca
gaacgttttc
attgacgccg
gagtactcac
agtgctgcca
ggaccgaagg
cgttgggaac
gtagcaatgg
cggcaacaat
gcccttececgg
ggtatcattg
acggggagtc
ctgattaagc

aaacttcatt

cccgccccta
ccatggctga
attccagaag
agtgagtcgt
cctggcgtta
agcgaagagg
gacgcgccct
gctacacttg
acgttcgccg
agtgctttac
ccatcgccct
ggactcttgt
taagggattt
aacgcgaatt
tgcgcggaac
gacaataacc
atttccgtgt
cagaaacgct
tcgaactgga
caatgatgag
ggcaagagca
cagtcacaga
taaccatgag
agctaaccgc
cggagctgaa
caacaacgtt
taatagactg
ctggctggtt
cagcactggg
aggcaactat
attggtaact

tttaatttaa

actccgccca
ctaatttttt
tagtgaggag
attacgcgcg
cccaacttaa
cccgcaccga
gtagcggcege
ccagcgccct
gctttccecg
ggcacctcga
gatagacggt
tccaaactgg
tgccgatttce
ttaacaaaat
ccctatttgt
ctgataaatg
cgcccttatt
ggtgaaagta
tctcaacagc
cacttttaaa
actcggtcgce
aaagcatctt
tgataacact
ttttttgcac
tgaagccata
gcgcaaacta
gatggaggcg
tattgctgat
gccagatggt
ggatgaacga
gtcagaccaa

aaggatctag

tccecgecect
ttatttatgce
gcttttttgg
ctcactggcc
tcgeccttgea
tcgceccttece
attaagcgcg
agcgcccgct
tcaagctcta
ccccaaaaaa
ttttcgeect
aacaacactc
ggcctattgg
attaacgctt
ttatttttcet
cttcaataat
cccttttttg
aaagatgctg
ggtaagatcc
gttctgctat
cgcatacact
acggatggca
gcggccaact
aacatggggg
ccaaacgacg
ttaactggcg
gataaagttg
aaatctggag
aagccctccce
aatagacaga
gtttactcat

gtgaagatcc

aactccgccecce
agaggccgag
aggcctaggg
gtcgttttac
gcacatcccc
caacagttgc
gcgggtgtgg
cctttegett
aatcgggggc
cttgattagg
ttgacgttgg
aaccctatct
ttaaaaaatg
acaatttagg
aaatacattc
attgaaaaag
cggcattttg
aagatcagtt
ttgagagttt
gtggcgcggt
attctcagaa
tgacagtaag
tacttctgac
atcatgtaac
agcgtgacac
aactacttac
caggaccact
ccggtgagcg
gtatcgtagt
tcgctgagat
atatacttta

tttttgataa

agttccgecce
gccgectegg
acgtacccaa
aacgtcgtga
ctttcgccag
gcagcctgaa
tggttacgcg
tcttcectte
tccectttagg
gtgatggttc
agtccacgtt
cggtctattc
agctgattta
tggcactttt
aaatatgtat
gaagagtatg
ccttcectgtt
gggtgcacga
tcgcceccgaa
attatcccgt
tgacttggtt
agaattatgc
aacgatcgga
tcgeccttgat
cacgatgcct
tctagcttcce
tctgcgeteg
tgggtctcgce
tatctacacg
aggtgcctca
gattgattta

tctcatgacc

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080



aaaatccctt
ggatcttctt
ccgctaccag
actggcttca
caccacttca
gtggctgctg
ccggataagg
cgaacgacct
cccgaagaga
acgagggagc
ctctgacttg
gccagcaacg
tttcctgegt
accgctcgcce
cgcccaatac
gacaggtttc
actcattagg
gtgagcggat

attaaccctc

aacgtgagtt
gagatccttt
cggtggtttg
gcagagcgca
agaactctgt
ccagtggcga
cgcagcggtc
acaccgaact
gaaaggcgga
ttccaggggg
agcgtcgatt
cggccttttt
tatcccctga
gcagccgaac
gcaaaccgcc
ccgactggaa
caccccaggc
aacaatttca

actaaaggga

ttcgttccac
ttttctgcge
tttgccggat
gataccaaat
agcaccgcct
taagtcgtgt
gggctgaacg
gagataccta
caggtatccg
aaacgcctgg
tttgtgatgc
acggttcctg
ttctgtggat
gaccgagcgc
tctceccececgeg
agcgggcagt
tttacacttt
cacaggaaac

acaaaagctg

tgagcgtcag
gtaatctgct
caagagctac
actgttcttc
acatacctcg
cttaccgggt
gggggttcgt
cagcgtgagc
gtaagcggca
tatctttata
tcgtcagggg
gccttttgcet
aaccgtatta
agcgagtcag
cgttggccga
gagcgcaacg
atgcttccgg
agctatgacc

gagctgcaag

accccgtaga
gcttgcaaac
caactctttt
tagtgtagcc
ctctgctaat
tggactcaag
gcacacagcc
tatgagaaag
gggtcggaac
gtcctgtcgg
ggcggagcct
ggccttttge
ccgcctttga
tgagcgagga
ttcattaatg
caattaatgt
ctcgtatgtt
atgattacgc

ctt

aaagatcaaa
aaaaaaacca
tccgaaggta
gtagttaggc
cctgttacca
acgatagtta
cagcttggag
cgccacgctt
aggagagcgc
gtttcgccac
atggaaaaac
tcacatgttc
gtgagctgat
agcggaagag
cagctggcac
gagttagctc
gtgtggaatt

caagcgcgca

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8203



