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<le60> 16
<170> PatentIn version 3.5
<210> 1
<211> 1184
<212> DNA
<213> Artificial Sequence
<220>
<223> Chemically Synthesized
<400> 1
cgtgaggctc cggtgcccgt cagtgggcag
60
tggggggagg ggtcggcaat tgaaccggtg
120
aaagtgatgt cgtgtactgg ctccgcecttt
180
gtgcagtagt cgccgtgaac gttcectttttce
240
gtgccgtgtg tggttcccgce gggcectggcec
300
gaattacttc cacctggctg cagtacgtga
360
ggtgggagag ttcgaggcct tgcgcttaag
420
cctggcctgg gcgectggggc cgccgcgtgce
480
ctgctttcga taagtctcta gccatttaaa
540
tctggcaaga tagtcttgta aatgcgggcc
600

agcgcacatc

cctagagaag

ttccegaggyg

gcaacgggtt

tctttacggg

ttcttgatcc

gagccectte

gaatctggtg

atttttgatg

aagatctgca

The Trustees of University of Pennsylvania

gcccacagtce

gtggcgcggg

tgggggagaa

tgccgccaga

ttatggccct

cgagcttcgg

gcctecgtget

gcaccttcgce

acctgctgcg

cactggtatt

USE OF ICOS-BASED CARS TO ENHANCE ANTITUMOR ACTIVITY AND CAR

cccgagaagt

gtaaactggg

ccgtatataa

acacaggtaa

tgcgtgcectt

gttggaagtg

tgagttgagg

gcctgtceteg

acgctttttt

tcggtttttyg



cggcgacggg

gccaccgaga

cgcgcecgecy

gtgagcggaa

gcgctcggga

agccgtceget

ctcgagcttt

tccceccacact

cttggaattt

tcaaagtttt

gcccgtgegt

atcggacggg

tgtatcgccc

agatggccgce

gagcgggcgg

tcatgtgact

tggagtacgt

gagtgggtgg

gccctttttg

tttcttccat

Artificial Sequence

Chemically Synthesized

cccagcgceac

ggtagtctca

cgccetgggce

ttceceggecece

gtgagtcacc

ccacggagta

cgtctttagg

agactgaagt

agtttggatc

ttcaggtgtc

atgttcggcg

agctggccgg

ggcaaggctg

tgctgcaggg

cacacaaagg

ccgggcgecg

ttggggggag

taggccagct

ttggttcatt

gtga

aggcggggece

cctgctctgg

gcccecggtegg

agctcaaaat

aaaagggcct

tccaggcacc

gggttttatg

tggcacttga

ctcaagcctc

atggccttac cagtgaccgc cttgctcctg ccgcetggcect tgcectgctcca cgccgceccagg

gggccgceggyg
660
tgcgagcgcg
720
tgcctggect
780
caccagttgc
840
ggaggacgcg
900
ttcecgtecte
960
tcgattagtt
1020
cgatggagtt
1080
tgtaattctc
1140
agacagtggt
1184

<210> 2
<211> 63
<212> DNA
<213>
<220>
<223>
<400> 2
60

ccg

63

<210> 3
<211> 720
<212> DNA
<213>
<220>
<223>
<400> 3

Artificial Sequence

Chemically Synthesized



caggtacaac
60
tcectgcaagg
120
catggaaaga
180
aaccagaagt
240
atggacctcc
300
tacgacggga
360
ggaggcggtt
420
tctccagcaa
480
tcaagtgtaa
540
atttatgaca
600
ggaaactctt
660
tgccagcagt
720

<210> 4
<211> 135
<212> DNA
<213>
<220>
<223>
<400> 4

tgcagcagtc

cttctggtta

gccttgagtg

tcaggggcaa

tcagtctgac

ggggttttga

caggcggcegg

tcatgtctgc

gttacatgca

catccaaact

actctctcac

ggagtaagca

tgggcctgag

ctcattcact

gattggactt

ggccacatta

atctgaagac

ctactggggc

tggctctagce

atctccaggg

ctggtaccag

ggcttctgga

aatcagcagc

ccctctecacg

Artificial Sequence

Chemically Synthesized

ctggagaagc

ggctacacca

attactcctt

actgtagaca

tctgcagtct

caagggacca

ggtggcggat

gagaaggtca

cagaagtcag

gtcccaggtce

gtggaggctg

tacggtgctg

ctggcgcttce

tgaactgggt

acaatggtgc

agtcatccag

atttctgtgce

cggtcaccgt

cggacatcga

ccatgacctg

gcacctcccece

gcttcagtgg

aagatgatgc

ggacaaagtt

agtgaagata

gaagcagagc

ttctagctac

cacagcctac

aagggggggt

ctcctcaggt

gctcactcag

cagtgccagc

caaaagatgg

cagtgggtct

aacttattac

ggaaatcaaa

accacgacgc cagcgccgcg accaccaaca ccggcgcecca ccatcgegte gcagceccctg

60

tceectgegee cagaggcgtg ccggccagcg gcggggggcyg cagtgcacac gagggggctg

120
gacttcgcect
135

<210> 5
<211> 72

gtgat



<212>
<213>

DNA

<220>
<223>

<400> 5

Artificial Sequence

Chemically Synthesized

ttctggttac ccataggatg tgcagccttt gttgtagtct gcattttggg atgcatactt

60

atttgttggc
72

<210> b6

<211> 105
<212> DNA
<213>

<220>
<223>

<400> 6

tt

Artificial Sequence

Chemically Synthesized

acaaaaaaga agtattcatc cagtgtgcac gaccctaacg gtgaatacat gttcatgaga

60

gcagtgaaca cagccaaaaa atccagactc acagatgtga cccta

105

<210> 7
<211> 3306
<212> DNA
<213>
<220>
<223>
<400> 7
agagtgaagt
60
tataacgagc
120
cgggaccctg
180
gaactgcaga
240
cggaggggca
300
tacgacgccc
336

tcagcaggag

tcaatctagg

agatgggggg

aagataagat

aggggcacga

ttcacatgca

Artificial Sequence

Chemically Synthesized

cgcagacgcce

acgaagagag

aaagccgaga

ggcggaggece

tggcctttac

ggccctgcecce

cccgcegtaca

gagtacgatg

aggaagaacc

tacagtgaga

cagggtctca

cctcgce

agcagggcca

ttttggacaa

ctcaggaagg

ttgggatgaa

gtacagccac

gaaccagctc

gagacgtggc

cctgtacaat

aggcgagcgce

caaggacacc



<210> 8

<211> 1455
<212> DNA
<213>
<220>
<223>
<400> 8
atggccttac
60
ccgggatccc
120
gtgaagatat
180
aagcagagcc
240
tctagctaca
300
acagcctaca
360
agggggggtt
420
tcectcaggtyg
480
ctcactcagt
540
agtgccagct
600
aaaagatgga
660
agtgggtctg
720
acttattact
780
gaaatcaaag
840
gcgtcgcagce
900
cacacgaggg
960

cagtgaccgc

aggtacaact

cctgcaaggc

atggaaagag

accagaagtt

tggacctcct

acgacgggag

gaggcggttce

ctccagcaat

caagtgtaag

tttatgacac

gaaactctta

gccagcagtg

ctagcaccac

ccctgtecect

ggctggactt

Artificial Sequence

Chemically Synthesized

cttgctcectg

gcagcagtct

ttctggttac

ccttgagtgg

caggggcaag

cagtctgaca

gggttttgac

aggcggeggt

catgtctgca

ttacatgcac

atccaaactg

ctctctcaca

gagtaagcac

gacgccagcg

gcgcccagag

cgcctgtgat

ccgctggect

gggcctgagce

tcattcactg

attggactta

gccacattaa

tctgaagact

tactggggcc

ggctctagcg

tctccagggg

tggtaccagc

gcttctggag

atcagcagcg

cctctcacgt

ccgcgaccac

gcgtgcegge

ttcgaattct

tgctgctcca

tggagaagcc

gctacaccat

ttactcctta

ctgtagacaa

ctgcagtcta

aagggaccac

gtggcggatc

agaaggtcac

agaagtcagg

tcccaggtcecg

tggaggctga

acggtgctgg

caacaccggc

cagcggcggg

ggttacccat

cgccgecagyg

tggcgcttca

gaactgggtg

caatggtgct

gtcatccagce

tttctgtgcea

ggtcaccgtce

ggacatcgag

catgacctgc

cacctcccecc

cttcagtggc

agatgatgca

gacaaagttg

gcccaccatce

gggcgcagtg

aggatgtgca



gcctttgttg
1020
tattcatcca
1080
gccaaaaaat
1140
gcagacgccc
1200
cgaagagagg
1260
aagccgagaa
1320
gcggaggect
1380
ggcctttacce
1440
gccctgececce
1455

<210> 9
<211> 21
<212> PRT
<213>
<220>
<223>
<400> 9

tagtctgcat

gtgtgcacga

ccagactcac

ccgcgtacaa

agtacgatgt

ggaagaaccc

acagtgagat

agggtctcag

ctcgce

tttgggatgc

ccctaacggt

agatgtgacc

gcagggccag

tttggacaag

tcaggaaggc

tgggatgaaa

tacagccacc

Artificial Sequence

Chemically Synthesized

atacttattt

gaatacatgt

ctaactagta

aaccagctct

agacgtggcec

ctgtacaatg

ggcgagcgcec

aaggacacct

gttggcttac

tcatgagagc

gagtgaagtt

ataacgagct

gggaccctga

aactgcagaa

ggaggggcaa

acgacgccct

aaaaaagaag

agtgaacaca

cagcaggagc

caatctagga

gatgggggga

agataagatg

ggggcacgat

tcacatgcag

Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu

1

5

His Ala Ala Arg Pro

<210> 10
<211> 240
<212> PRT
<213>
<220>
<223>
<400> 10

20

Artificial Sequence

Chemically Synthesized

10

15

Gln Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Glu Lys Pro Gly Ala

1

5

10

15



Ser

Thr

Gly

Arg

65

Met

Ala

Thr

Ser

Met

145

Ser

Pro

Gly

Ser

Ser
225

Val

Met

Leu

50

Gly

Asp

Arg

Thr

Ser

130

Ser

Ser

Lys

Arg

Ser

210

Lys

Lys

Asn

35

Ile

Lys

Leu

Gly

Val

115

Gly

Ala

Val

Arg

Phe

195

Val

His

Ile

20

Trp

Thr

Ala

Leu

Gly

100

Thr

Gly

Ser

Ser

Trp

180

Ser

Glu

Pro

Ser

Val

Pro

Thr

Ser

85

Tyr

Val

Gly

Pro

Tyr

165

Ile

Gly

Ala

Leu

Cys

Lys

Tyr

Leu

70

Leu

Asp

Ser

Ser

Gly

150

Met

Tyr

Ser

Glu

Thr
230

Lys

Gln

Asn

55

Thr

Thr

Gly

Ser

Asp

135

Glu

His

Asp

Gly

Asp

215

Tyr

Ala

Ser

40

Gly

Val

Ser

Arg

Gly

120

Ile

Lys

Trp

Thr

Ser

200

Asp

Gly

Ser

25

His

Ala

Asp

Glu

Gly

105

Gly

Glu

Val

Tyr

Ser

185

Gly

Ala

Ala

Gly

Gly

Ser

Lys

Asp

90

Phe

Gly

Leu

Thr

Gln

170

Lys

Asn

Thr

Gly

Tyr

Lys

Ser

Ser

75

Ser

Asp

Gly

Thr

Met

155

Gln

Leu

Ser

Tyr

Thr
235

Ser

Ser

Tyr

60

Ser

Ala

Tyr

Ser

Gln

140

Thr

Lys

Ala

Tyr

Tyr

220

Lys

Phe

Leu

45

Asn

Ser

Val

Trp

Gly

125

Ser

Cys

Ser

Ser

Ser

205

Cys

Leu

Thr

30

Glu

Gln

Thr

Tyr

Gly

110

Gly

Pro

Ser

Gly

Gly

190

Leu

Gln

Glu

Gly

Trp

Lys

Ala

Phe

95

Gln

Gly

Ala

Ala

Thr

175

Val

Thr

Gln

Ile

Tyr

Ile

Phe

Tyr

80

Cys

Gly

Gly

Ile

Ser

160

Ser

Pro

Ile

Trp

Lys
240



<210> 11

<211> 45

<212> PRT

<213> Artificial Sequence

<220>
<223> Chemically Synthesized

<400> 11
Thr Thr Thr Pro Ala Pro Arg Pro Pro Thr Pro Ala Pro Thr Ile Ala

1 5 10 15

Ser Gln Pro Leu Ser Leu Arg Pro Glu Ala Cys Arg Pro Ala Ala Gly
20 25 30

Gly Ala Val His Thr Arg Gly Leu Asp Phe Ala Cys Asp

35 40 45
<210> 12
<211> 24
<212> PRT

<213> Artificial Sequence

<220>
<223> Chemically Synthesized

<400> 12
Phe Trp Leu Pro Ile Gly Cys Ala Ala Phe Val Val Val Cys Ile Leu

1 5 10 15

Gly Cys Ile Leu Ile Cys Trp Leu
20

<210> 13
<211> 35
<212> PRT

<213> Artificial Sequence

<220>
<223> Chemically Synthesized

<400> 13
Thr Lys Lys Lys Tyr Ser Ser Ser Val His Asp Pro Asn Gly Glu Tyr

1 5 10 15

Met Phe Met Arg Ala Val Asn Thr Ala Lys Lys Ser Arg Leu Thr Asp
20 25 30



Val Thr

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

<220>
<223>

<400>
Arg Val

1

Gln Asn

Asp Val

Pro Arg
50

Asp Lys
65

Arg Arg

Thr Lys

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

<220>
<223>

<400>

Leu
35

14
112
PRT

Artificial Sequence

Chemically Synthesized

14

Lys

Gln

Leu

35

Arg

Met

Gly

Asp

15
485
PRT

Phe

Leu

20

Asp

Lys

Ala

Lys

Thr
100

Ser

Tyr

Lys

Asn

Glu

Gly

85

Tyr

Arg

Asn

Arg

Pro

Ala

70

His

Asp

Ser

Glu

Arg

Gln

55

Tyr

Asp

Ala

Artificial Sequence

Ala

Leu

Gly

40

Glu

Ser

Gly

Leu

Chemically Synthesized

15

Asp

Asn

25

Arg

Gly

Glu

Leu

His
105

Ala

10

Leu

Asp

Leu

Ile

Tyr

90

Met

Pro

Gly

Pro

Tyr

Gly

75

Gln

Gln

Ala

Arg

Glu

Asn

60

Met

Gly

Ala

Tyr

Arg

Met

45

Glu

Lys

Leu

Leu

Lys

Glu

30

Gly

Leu

Gly

Ser

Pro
110

Gln

15

Glu

Gly

Gln

Glu

Thr

95

Pro

Gly

Tyr

Lys

Lys

Arg

80

Ala

Arg

Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu

1

5

10

15

His Ala Ala Arg Pro Gly Ser Gln Val Gln Leu Gln Gln Ser Gly Pro

20

25

30



Glu

Gly

Gly

65

Ser

Lys

Asp

Phe

Gly

145

Leu

Thr

Gln

Lys

Asn

225

Thr

Leu

Tyr

50

Lys

Ser

Ser

Ser

Asp

130

Gly

Thr

Met

Gln

Leu

210

Ser

Tyr

Glu

35

Ser

Ser

Tyr

Ser

Ala

115

Tyr

Ser

Gln

Thr

Lys

195

Ala

Tyr

Tyr

Lys

Phe

Leu

Asn

Ser

100

Val

Trp

Gly

Ser

Cys

180

Ser

Ser

Ser

Cys

Pro

Thr

Glu

Gln

85

Thr

Tyr

Gly

Gly

Pro

165

Ser

Gly

Gly

Leu

Gln
245

Gly

Gly

Trp

70

Lys

Ala

Phe

Gln

Gly

150

Ala

Ala

Thr

Val

Thr

230

Gln

Ala

Tyr

55

Ile

Phe

Tyr

Cys

Gly

135

Gly

Ile

Ser

Ser

Pro

215

Ile

Trp

Ser

40

Thr

Gly

Arg

Met

Ala

120

Thr

Ser

Met

Ser

Pro

200

Gly

Ser

Ser

Val

Met

Leu

Gly

Asp

105

Arg

Thr

Ser

Ser

Ser

185

Lys

Arg

Ser

Lys

Lys

Asn

Ile

Lys

90

Leu

Gly

Val

Gly

Ala

170

Val

Arg

Phe

Val

His
250

10

Ile

Trp

Thr

75

Ala

Leu

Gly

Thr

Gly

155

Ser

Ser

Trp

Ser

Glu

235

Pro

Ser

Val

60

Pro

Thr

Ser

Tyr

Val

140

Gly

Pro

Tyr

Ile

Gly

220

Ala

Leu

Cys

45

Lys

Tyr

Leu

Leu

Asp

125

Ser

Ser

Gly

Met

Tyr

205

Ser

Glu

Thr

Lys

Gln

Asn

Thr

Thr

110

Gly

Ser

Asp

Glu

His

190

Asp

Gly

Asp

Tyr

Ala

Ser

Gly

Val

95

Ser

Arg

Gly

Ile

Lys

175

Trp

Thr

Ser

Asp

Gly
255

Ser

His

Ala

80

Asp

Glu

Gly

Gly

Glu

160

Val

Tyr

Ser

Gly

Ala

240

Ala



Gly

Pro

Pro

Leu

305

Ala

Thr

Met

Val

Ala

385

Arg

Glu

Asn

Met

Gly

465

Ala

Thr

Pro

Glu

290

Asp

Phe

Lys

Phe

Thr

370

Tyr

Arg

Met

Glu

Lys

450

Leu

Leu

Lys

Thr

275

Ala

Phe

Val

Lys

Met

355

Leu

Lys

Glu

Gly

Leu

435

Gly

Ser

Pro

Leu

260

Pro

Cys

Ala

Val

Lys

340

Arg

Thr

Gln

Glu

Gly

420

Gln

Glu

Thr

Pro

Glu

Ala

Arg

Cys

Val

325

Tyr

Ala

Ser

Gly

Tyr

405

Lys

Lys

Arg

Ala

Arg
485

Ile

Pro

Pro

Asp

310

Cys

Ser

Val

Arg

Gln

390

Asp

Pro

Asp

Arg

Thr
470

Lys

Thr

Ala

295

Phe

Ile

Ser

Asn

Val

375

Asn

Val

Arg

Lys

Arg

455

Lys

Ala

Ile

280

Ala

Glu

Leu

Ser

Thr

360

Lys

Gln

Leu

Arg

Met

440

Gly

Asp

Ser

265

Ala

Gly

Phe

Gly

Val

345

Ala

Phe

Leu

Asp

Lys

425

Ala

Lys

Thr

Thr

Ser

Gly

Trp

Cys

330

His

Lys

Ser

Tyr

Lys

410

Asn

Glu

Gly

Tyr

11

Thr

Gln

Ala

Leu

315

Ile

Asp

Lys

Arg

Asn

395

Arg

Pro

Ala

His

Asp
475

Thr

Pro

Val

300

Pro

Leu

Pro

Ser

Ser

380

Glu

Arg

Gln

Tyr

Asp

460

Ala

Pro

Leu

285

His

Ile

Ile

Asn

Arg

365

Ala

Leu

Gly

Glu

Ser

445

Gly

Leu

Ala

270

Ser

Thr

Gly

Cys

Gly

350

Leu

Asp

Asn

Arg

Gly

430

Glu

Leu

His

Pro

Leu

Arg

Cys

Trp

335

Glu

Thr

Ala

Leu

Asp

415

Leu

Ile

Tyr

Met

Arg

Arg

Gly

Ala

320

Leu

Tyr

Asp

Pro

Gly

400

Pro

Tyr

Gly

Gln

Gln
480



<210> 16
<211> 2651
<212> DNA
<213>
<220>
<223>
<400> 16
cgtgaggctc
60
tggggggagyg
120
aaagtgatgt
180
gtgcagtagt
240
gtgccgtgtg
300
gaattacttc
360
ggtgggagag
420
cctggcctgg
480
ctgctttcga
540
tctggcaaga
600
gggccgceggyg
660
tgcgagcgcg
720
tgcctggect
780
caccagttgc
840
ggaggacgcg
900
ttcecgtecte
960

cggtgccecegt

ggtcggcaat

cgtgtactgg

cgccgtgaac

tggttccecge

cacctggctg

ttcgaggcct

gcgctggggce

taagtctcta

tagtcttgta

cggcgacggg

gccaccgaga

cgcgcecgecy

gtgagcggaa

gcgctcggga

agccgtceget

Artificial Sequence

Chemically Synthesized

cagtgggcag

tgaaccggtg

ctccgecettt

gttcttttte

gggcctggcec

cagtacgtga

tgcgcttaag

cgccgcegtge

gccatttaaa

aatgcgggcc

gcccgtgegt

atcggacggg

tgtatcgccc

agatggccgce

gagcgggcgg

tcatgtgact

agcgcacatc

cctagagaag

ttccegaggyg

gcaacgggtt

tctttacggg

ttcttgatcc

gagccectte

gaatctggtg

atttttgatg

aagatctgca

cccagcgceac

ggtagtctca

cgccetgggce

ttceceggecece

gtgagtcacc

ccacggagta

12

gcccacagtce

gtggcgcggg

tgggggagaa

tgccgccaga

ttatggccct

cgagcttcgg

gcctecgtget

gcaccttcgce

acctgctgcg

cactggtatt

atgttcggcg

agctggccgg

ggcaaggctg

tgctgcaggg

cacacaaagg

ccgggcgcecg

cccgagaagt

gtaaactggg

ccgtatataa

acacaggtaa

tgcgtgcectt

gttggaagtg

tgagttgagg

gcctgtceteg

acgctttttt

tcggtttttyg

aggcggggece

cctgctctgg

gcccggtegg

agctcaaaat

aaaagggcct

tccaggcacc



tcgattagtt
1020

cgatggagtt
1080

tgtaattctc
1140

agacagtggt
1200

ccttaccagt
1260

gatcccaggt
1320

agatatcctg
1380

agagccatgg
1440

gctacaacca
1500

cctacatgga
1560

ggggttacga
1620

caggtggagg
1680

ctcagtctcc
1740

ccagctcaag
1800

gatggattta
1860

ggtctggaaa
1920

attactgcca
1980

tcaaagctag
2040

cgcagcccct
2100

ctcgtgcettt

tccceccacact

cttggaattt

tcaaagtttt

gaccgccttg

acaactgcag

caaggcttct

aaagagcctt

gaagttcagg

cctccetecagt

cgggaggggt

cggttcaggce

agcaatcatg

tgtaagttac

tgacacatcc

ctcttactct

gcagtggagt

caccacgacg

gtccctgege

tggagtacgt

gagtgggtgg

gccctttttg

tttcttccat

ctcctgecgce

cagtctgggce

ggttactcat

gagtggattg

ggcaaggcca

ctgacatctg

tttgactact

ggcggtggcet

tctgcatctce

atgcactggt

aaactggctt

ctcacaatca

aagcaccctce

ccagcgcecgce

ccagaggcgt

cgtctttagg

agactgaagt

agtttggatc

ttcaggtgtc

tggccecttgcet

ctgagctgga

tcactggcta

gacttattac

cattaactgt

aagactctgc

ggggccaagg

ctagcggtgg

caggggagaa

accagcagaa

ctggagtccc

gcagcgtgga

tcacgtacgg

gaccaccaac

gccggecage
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ttggggggag

taggccagct

ttggttcatt

gtgagctagc

gctccacgcece

gaagcctggce

caccatgaac

tccttacaat

agacaagtca

agtctatttc

gaccacggtc

cggatcggac

ggtcaccatg

gtcaggcacc

aggtcgcecttce

ggctgaagat

tgctgggaca

accggcgecce

ggcggggggc

gggttttatg

tggcacttga

ctcaagcctc

tctagaatgg

gccaggecgg

gcttcagtga

tgggtgaagc

ggtgcttcta

tccagcacag

tgtgcaaggg

accgtctcecct

atcgagctca

acctgcagtg

tccecceccaaaa

agtggcagtg

gatgcaactt

aagttggaaa

accatcgcgt

gcagtgcaca



cgagggggct
2160

ttgttgtagt
2220

catccagtgt
2280

aaaaatccag
2340

acgccccege
2400

gagaggagta
2460

cgagaaggaa
2520

aggcctacag
2580

tttaccaggg
2640

tgccecececteg
2651

ggacttcgcce

ctgcattttg

gcacgaccct

actcacagat

gtacaagcag

cgatgttttg

gaaccctcag

tgagattggg

tctcagtaca

tgtgatttcg

ggatgcatac

aacggtgaat

gtgaccctaa

ggccagaacc

gacaagagac

gaaggcctgt

atgaaaggcg

gccaccaagyg

aattctggtt

ttatttgttg

acatgttcat

ctagtagagt

agctctataa

gtggccggga

acaatgaact

agcgccggag

acacctacga
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acccatagga

gcttacaaaa

gagagcagtg

gaagttcagc

cgagctcaat

ccctgagatg

gcagaaagat

gggcaagggg

cgcccttecac

tgtgcagcct

aagaagtatt

aacacagcca

aggagcgceag

ctaggacgaa

gggggaaagc

aagatggcgg

cacgatggcc

atgcaggccc



