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<120>
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<150>
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<210>
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<213>
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<400>

SEQUENCE LISTING
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18

PatentIn version 3.5
1

22

DNA

Artificial

5'-R primer

1

gtctaccagg cattcgcttc at

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

<220>
<223>

<400>

2

24

DNA
Artificial

3-TRa-C primer

2

tcagctggac cacagccgca gcgt

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

<220>
<223>

<400>

3

21

DNA
Artificial

3-TRb-C1 primer

3

22

24



tcagaaatcc tttctcttga c

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

<220>
<223>

<400>
ctagcctctg gaatcctttc tctt

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

<220>
<223>

<400>

4
24
DNA

Artificial

3-TRbeta-C2 primer

4

5
177
PRT

Artificial

human IL-7

5

Met Phe His

1

Leu

Asp

Leu

Asn

65

Leu

Thr

Val

Gly

Asp

50

Phe

Phe

Gly

Leu

Lys

35

Ser

Phe

Arg

Asp

Val

Leu

20

Gln

Met

Lys

Ala

Phe

Ser

Pro

Tyr

Lys

Arg

Ala

85

Asp

Phe

Val

Glu

Glu

His

70

Arg

Leu

Arg

Ala

Ser

Ile

55

Ile

Lys

His

Tyr

Ser

Val

40

Gly

Cys

Leu

Leu

Ile

Ser

25

Leu

Ser

Asp

Arg

Leu

Phe
10

Asp

Met

Asn

Ala

Gln

90

Lys

Gly

Cys

Val

Cys

Asn

75

Phe

Val

Leu

Asp

Ser

Leu

60

Lys

Leu

Ser

Pro

Ile

Ile

45

Asn

Glu

Lys

Glu

Pro

Glu

30

Asp

Asn

Gly

Met

Gly

Leu

15

Gly

Gln

Glu

Met

Asn

95

Thr

Ile

Lys

Leu

Phe

Phe

80

Ser

Thr

21

24



100

Ile Leu Leu Asn
115

Leu Gly Glu Ala
130

Lys Glu Gln Lys
145

Gln Glu Ile Lys

His

<210> 6
<211> 98
<212> PRT

105

Cys Thr Gly Gln Val

120

Gln Pro Thr Lys Ser

Lys Leu
150

Thr Cys
165

<213> Artificial

<220>

<223> human CCL19

<400> 6

Met Ala Leu Leu
1

Ala Pro Thr Leu
20

Val Thr Gln Lys
35

Leu Leu Ile Lys
50

Leu Arg Gly Arg

Leu Ala

Ser Gly

Pro Ile

Asp Gly

Gln Leu

135

Asn Asp Leu

Trp Asn Lys

Leu

Thr

Pro

Cys

55

Cys

Ser Leu

Asn Asp
25

Gly Tyr
40

Arg Val

Ala Pro

Lys

Leu

Cys

Ile
170

Leu

10

Ala

Ile

Pro

Pro

110

Gly Arg Lys Pro

125

Glu Glu Asn Lys

140

Phe Leu Lys Arg

155

Leu Met Gly Thr

Val

Glu

Val

Ala

Asp

Leu Trp

Asp Cys

Arg Asn
45

Val Val
60

Gln Pro

Thr

Cys

30

Phe

Phe

Trp

Ala Ala

Ser Leu

Leu Leu

160

Lys Glu
175

Ser Pro

15

Leu Ser

His Tyr

Thr Thr

Val Glu



65 70 75 80

Arg Ile Ile Gln Arg Leu Gln Arg Thr Ser Ala Lys Met Lys Arg Arg
85 90 95

Ser Ser

210> 7

<211> 8

<212> PRT

<213> Artificial

<220>
<223> 2A peptide cleavage region

<220>
<221> MISC_FEATURE
<223> Val or Ile

<220>

<221> misc_feature

222> (2)..(2)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> MISC_FEATURE
<222> (4)..(4)

<223> any amino acid

<400> 7
Asp Xaa Glu Xaa Asn Pro Gly Pro
1 5

<210> 8

211> 25

<212> PRT

<213> Artificial

<220>
<223> 2Apeptide(F2A)

<400> 8



Gly Ser Gly Val Lys Gln Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala

1

5

10

Gly Asp Val Glu Ser Asn Pro Gly Pro

<210> 9

<211> 864
<212> DNA
<213> Arti

<220>
<223>

<400> 9
atgttccatg

cctgtcacat
ctgatgatca
aatgaaccaa
aatcgtgctg
gtccacttac
gaaaaaaacg
gaaataaaaa
actttgaatt
gccccccegtg
ccaactctgg
atccctggga
cctgctgttg
tgggtggatc

accagaagga

<210>
<211>

10
1665

20

ficial

tttcttttag
catctgagtg
gcatcgatga
acttttttag
ctcgcaagtt
taacagtatc
taaaggaaca
cttgttggaa
ttgaccttct
tgaccccact
ggggtgctaa
acatcgtgaa
tgttcaccac
gcatcatccg

gccctgtgtc

mouseIlL-7-F2A-mouseCCL19

atatatcttt
ccacattaaa
attggacaaa
aaaacatgta
gaagcaattt
acaaggcaca
gaaaaagaat
taaaattttg
caagttggcg
cctggcecttc
tgatgcggaa
agccttccgc
actaaggggc
aagactgaag

ttga

25

ggaattcctc
gacaaagaag
atgacaggaa
tgtgatgata
cttaaaatga
caaacactgg
gacgcatgtt
aagggcagta
ggagacgtgg
agcctgctgg
gactgctgcc
taccttctta
tatcagctct

aagtcttctg

cactgatcct
gtaaagcata
ctgatagtaa
caaaggaagc
atatcagtga
tgaactgcac
tcctaaagag
taggaagcgg
agtccaaccc
ttctctggac
tgtctgtgac
atgaagatgg
gtgcacctcc

CCaagaacaa

15

tgttctgctg
tgagagtgta
ttgcccgaat
tgcttttcta
agaattcaat
aagtaaggaa
actactgaga
agtgaaacag
tggacctatg
cttcccagcc
ccagcgcccc
ctgcagggtg
agaccagccc

aggcaacagc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

864



<212>
<213>

DNA
<220>
<223>

<400> 10
atggtccacg

cctgtcacct
ctgatgatct
aatgagccca
aacagggccg
gtgcacctcc
gagaagaacg
gagatcaaga
accctgaact
gcccccagag
cccaccctgg
atccctggaa
cctgececgtgg
tgggtcgaca
acaaggagaa
cttctcaagt
gaggagctgt
cacaagttca
aagttcatct
acctacggcg
aagtccgcca

aactacaaga

Artificial

tctccttcag
ccagcgaatg
ccattgatga
acttctttag
ccagaaagct
tcaccgtgag
tgaaagagca
cctgttggaa
tcgacctgct
tcacccctct
gcggegecaa
acatcgtcaa
tgttcacaac
gaatcatcag
gccctgtgag
tggcgggaga
tcaccggggt
gcgtgtecegg
gcaccaccgg
tgcagtgctt
tgcccgaagg

cccgegecga

atacatcttc
tcatatcaag
gctggataag
aaagcacgtg
gaagcagttc
ccagggcacc
gaaaaagaat
taagatcctg
gaaactggcc
gctggecttc
tgatgctgag
agccttcagg
actgagaggc
aaggctgaag
cgaattcgga
cgtggagtcc
ggtgcccatc
cgagggcgag
caagctgccc
cagccgctac
ctacgtccag

ggtgaagttc

Mouse Il-7-F2A-mouseCCL19-F2A-eGFP

ggcatccccc
gacaaagagg
atgaccggca
tgtgacgata
ctgaagatga
cagacactgg
gatgcttgtt
aaaggcagca
ggagatgtgg
agcctgctcg
gactgttgcc
tacctgctca
taccagctct
aagtccagcg
agcggagtga
aaccctggac
ctggtcgagc
ggcgatgcca
gtgccctggc
cccgaccaca
gagcgcacca

gagggcgaca

ccctgatcct
gcaaggctta
ccgacagcaa
ccaaggaggc
acatttccga
tcaattgcac
tcctcaagag
tcggeagegg
agagcaatcc
tgctgtggac
tctccgtgac
acgaagacgg
gcgcecccctcc
ccaagaacaa
aacagacttt
catgcatggt
tggacggcga
cctacggcaa
ccaccctcgt
tgaagcagca
tcttcttcaa

ccctggtgaa

ggtcctcctg
tgagagcgtc
ctgtcccaac
tgccttectg
ggagttcaac
ctccaaggag
gctgctgagg
agtcaagcaa
cggccctatg
cttccccgct
ccagaggccc
atgtagggtg
tgatcagccc
aggcaatagc
gaattttgac
gagcaagggc
cgtaaacggc
gctgaccctg
gaccaccctg
cgacttcttc
ggacgacggc

ccgcatcgag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



ctgaagggca
tacaacagcc
ttcaagatcc
aacaccccca
tccgeccctga
accgccgecg
<210>
<211>

<212>
<213>

11
554
PRT
Arti

<220>
<223>
<400> 11

Met Val His
1

Leu Val Leu

Glu Gly Lys

35

Asp Lys Met

50

Phe
65

Phe Arg

Asn Arg Ala

Glu Glu Phe

tcgacttcaa
acaacgtcta
gccacaacat
tcggegacgg
gcaaagaccc

ggatcactct

ficial

Mouse I1l-7-F2A-mouse

Val Ser

Leu Pro

20

Ala Tyr

Thr Gly

Lys His

Ala Arg

85

Asn Val

100

Phe

Val

Glu

Thr

Val

70

Lys

His

ggaggacggc
tatcatggcc
cgaggacgsc
ccccgtgetg
caacgagaag

cggcatggac

Arg Tyr

Thr Ser

Val
40

Ser

Asp Ser

55

Cys Asp

Leu

Lys

Leu Leu

aacatcctgg
gacaagcaga
agcgtgcagc
ctgcccgaca
cgcgatcaca

gagctgtaca

Ile Phe

10

Gly

Ser Glu

25

Cys

Leu Met Ile

Asn Cys Pro

Asp Thr Lys

75

Gln Phe

90

Leu

Thr
105

Val Ser

ggcacaagct ggagtacaac
agaacggcat caaggtgaac
tcgccgacca ctaccagcag
accactacct gagcacccag
tggtcctgect ggagttcgtg

agtaa

CCL19-2A-eGFP amino acid

Ile Leu Ile

15

Pro Pro

His Ile Lys

30

Asp Lys

Ile Glu

45

Ser Asp Leu

Asn Asn Glu Pro Asn

60

Glu Ala Ala Phe Leu

80

Ile
95

Lys Met Asn Ser

Gln Thr Gln Thr

110

Gly

1380

1440

1500

1560

1620

1665



Leu

Lys

Cys

145

Thr

Pro

Leu

Ala

Ile

225

Pro

Pro

Ser

Phe

Val

Asn

130

Trp

Leu

Gly

Val

Glu

210

Val

Ala

Asp

Ala

Gly
290

Asn

115

Asp

Asn

Asn

Pro

Leu

195

Asp

Lys

Val

Gln

Lys

275

Ser

Cys

Ala

Lys

Phe

Met

180

Trp

Cys

Ala

Val

Pro

260

Asn

Gly

Thr

Cys

Ile

Asp

165

Ala

Thr

Cys

Phe

Phe

245

Trp

Lys

Val

Ser

Phe

Leu

150

Leu

Pro

Phe

Leu

Arg

230

Thr

Val

Gly

Lys

Lys

Leu

135

Lys

Leu

Arg

Pro

Ser

215

Tyr

Thr

Asp

Asn

Gln
295

Glu

120

Lys

Gly

Lys

Val

Ala

200

Val

Leu

Leu

Arg

Ser

280

Thr

Glu

Arg

Ser

Leu

Thr

185

Pro

Thr

Leu

Arg

Ile

265

Thr

Leu

Lys

Leu

Ile

Ala

170

Pro

Thr

Gln

Asn

Gly

250

Ile

Arg

Asn

Asn

Leu

Gly

155

Gly

Leu

Leu

Arg

Glu

235

Tyr

Arg

Arg

Phe

Val

Arg

140

Ser

Asp

Leu

Gly

Pro

220

Asp

Gln

Arg

Ser

Asp
300

Lys

125

Glu

Gly

Val

Ala

Gly

205

Ile

Gly

Leu

Leu

Pro

285

Leu

Glu

Ile

Val

Glu

Phe

190

Ala

Pro

Cys

Cys

Lys

270

Val

Leu

Gln

Lys

Ser

175

Ser

Asn

Gly

Arg

Ala

255

Lys

Ser

Lys

Lys

Thr

Gln

160

Asn

Leu

Asp

Asn

Val

240

Pro

Ser

Glu

Leu



Ala

305

Glu

Asp

Ala

Leu

Gln

385

Lys

Lys

Asp

Asp

Asn

465

Phe

His

Gly

Glu

Val

Thr

Pro

370

Cys

Ser

Asp

Thr

Gly

450

Val

Lys

Tyr

Asp

Leu

Asn

Tyr

355

Val

Phe

Ala

Asp

Leu

435

Asn

Tyr

Ile

Gln

Val

Phe

Gly

340

Gly

Pro

Ser

Met

Gly

420

Val

Ile

Ile

Arg

Gln
500

Glu

Thr

325

His

Lys

Trp

Arg

Pro

405

Asn

Asn

Leu

Met

His

485

Asn

Ser

310

Gly

Lys

Leu

Pro

Tyr

390

Glu

Tyr

Arg

Gly

Ala

470

Asn

Thr

Asn

Val

Phe

Thr

Thr

375

Pro

Gly

Lys

Ile

His

455

Asp

Ile

Pro

Pro

Val

Ser

Leu

360

Leu

Asp

Tyr

Thr

Glu

440

Lys

Lys

Glu

Ile

Gly

Pro

Val

345

Val

His

Val

Arg

425

Leu

Leu

Gln

Asp

Gly
505

Pro

Ile

330

Ser

Phe

Thr

Met

Gln

410

Ala

Lys

Glu

Lys

Gly

490

Asp

Cys

315

Leu

Gly

Ile

Thr

Lys

395

Glu

Glu

Gly

Tyr

Asn

475

Ser

Gly

Met

Val

Glu

Cys

Leu

380

Gln

Arg

Val

Ile

Asn

460

Gly

Val

Pro

Val

Glu

Gly

Thr

365

Thr

His

Thr

Lys

Asp

445

Tyr

Ile

Gln

Val

Ser

Leu

Glu

350

Thr

Tyr

Asp

Ile

Phe

430

Phe

Asn

Lys

Leu

Leu
510

Lys

Asp

335

Gly

Gly

Gly

Phe

Phe

415

Glu

Lys

Ser

Val

Ala

495

Leu

Gly

320

Gly

Asp

Lys

Val

Phe

400

Phe

Gly

Glu

His

Asn

480

Asp

Pro



Asp Asn His Tyr Leu Ser Thr Gln Ser Ala Leu Ser Lys Asp Pro Asn
515 520 525

Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly
530 535 540

Ile Thr Leu Gly Met Asp Glu Leu Tyr Lys
545 550

<210> 12

<211> 9

<212> PRT

<213> Artificial

<220>
<223> P1A peptide

<400> 12

Leu Pro Tyr Leu Gly Trp Leu Val Phe
1 5

<210> 13

211> 20

<212> RNA

<213> Artificial

<220>
<223> Guide RNA for PD-1 Gene

<400> 13
ucugggcaug uggguccggce

<210> 14

211> 20

<212> RNA

<213> Artificial

<220>
<223> Guide RNA for ROSA26

<400> 14
cuccagucuu ucuagaagau



<210> 15
<211>
<212>
<213>

DNA
<220>
<223>

<400> 15
atggactgga

atcgtgctgt
acctgcagag
agccccaagc
agcggctctg
gccgccacct
aagctggaaa
caggtgcagc
agctgcaagg
cctggcagag
aaccagaagt
atgcagctgt
tactacggcg
gctgeggeceg
ctgcgaactc
tgtcggcccc
tgggcaccct
tgctaccaca
atgactcccc

gactttgcag

2559

Artificial

anti-hCD20 CAR

cctggcggat
ctcagtctcc
ccagcagcag
cttggatcta
gctctggcac
actactgtca
tcaagggegg
tgcagcagcc
ccagcggcta
gcctggaatg
tcaagggcaa
cctccctgac
gcgactggta
cagtcgtgcc
cctcacctgt
gtggctcagt
tggccggaat
ggagccgaaa
ggaggcctgg

cgtaccgccc

and anti-mPD-antibody

cctgttcctg
cgccatcctg
cgtgtcctac
cgccacaagc
cagctacagc
gcagtggacc
aggcggatct
tggcgctgag
caccttcaca
gatcggcgct
ggccaccctg
cagcgaggac
cttcaacgtg
agtccttcag
gcaccctacc
gaaggggacc
ctgecgtggcc
tagtagaagg
gctcactcga

caaatggatc

gtggctgcetg
tctgctagcc
atccactggt
aacctggcct
ctgaccatca
agcaaccccc
ggcggcggag
ctcgtgaaac
agctacaaca
atctaccccg
accgccgaca
agcgccgtgt
tggggegcetg
aaagtgaact
gggacatctc
ggattggact
cctctgctgt
aacagactcc
aagccttacc

aggaaaaaat

ctacaggcgc
ctggcgagaa
tccagcagaa
ctggcgtgcc
gcagagtgga
ccacattcgg
gatctggggsg
ctggcgectc
tgcactgggt
gcaacggcga
agagcagcag
actactgcgc
gcaccaccgt
ctactactac
agccccagag
tcgcctgtga
ccttgatcat
ttcaaagtga
agccctacgc

tcccccacat

ccacagccag
agtgaccatg
gccecggeagce
agtgcggttt
agccgaggac
cggaggcacc
aggcggctct
cgtgaagatg
caagcagacc
cacctcctac
cacagcctac
cagatctacc
gaccgtgtct
caagccagtg
accagaagat
tatttacatc
cactctcatc
ctacatgaac
ccctgccaga

attcaagcaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



ccatttaaga
caggaagaag
gagactgctg
agagaggaat
cagcagagga
gcagaagcct
ggcctttacc
accctggccc
aagctggctg
attttcctgc
gtgtccgaga
ggcgattact
tacctggacg
tccagcaata
ttctgcctca
gtgctgggcg
ctggtggagt
gccagceggct
ggcctggaat
gtcaagggca
aataacctga
tatagcgacg
gacgacaagt

<210>
<211>

16
852

agaccactgg
aaggaggagsg
ccaacctgca
atgacgtctt
ggaggaaccc
acagtgagat
agggtctcag
ctcgcgaatt
gagacgtgga
agcacctgag
gcctgggeag
acgtgagctg
atgagaggcc
gcgctagcect
gctacgacag
gaggaggatc
ccggaggagsg
tcacctttag
gggtggcecta
ggtttaccgt
agagcgagga
tctggggcca

tcgtggagca

agcagctcaa
aggaggctat
ggaccccaac
ggagaagaag
ccaggaaggc
cggcacaaaa
cactgccacc
cggctccggc
gagcaacccc
aggcagctgc
aaccgtgaca
gcaccagcag
ttccggegtc
caccatcacc
caacaaccac
cggaggagga
actggctcaa
cgactacggc
catcagcagc
gagcagggat
taccgccatc

gggcatccag

tcaccaccat

gaggaagatg
gagctgagag
cagctctaca
cgggctcggg
gtatacaatg
ggcgagagsc
aaggacacct
gtgaagcaga
ggccctatga
gcccagtttg
atcagctgca
aggtttggca
cccaaaaggt
gacctccaga
ttcgtcttcg
ggaagcggag
cccggaaaga
atgaactggt
ggctccaaca
aacggcaaga
tactattgcg
gtcaccgtga

caccactga

cttgtagctg
caaaattcag
atgagctcaa
atccagagat
cactgcagaa
ggagaggcaa
atgatgccct
cactgaactt
catgggcccc
tgctgaccca
aaaggagcag
gcagccctaa
tctcecggctc
ccgacgatga
gctccggaac
gaggcggaag
gcctgaagct
tcaggcaggc
agatcaccta
accagctgtt
tggattccgg

gcagcgacta

ccgatgtcca

caggagtgca
tctagggcga
gggaggcaaa
agacaagatg
ggggcacgat
gcatatgcag
cgacctgctc
tctgctgctg
gcccaaaaca
cggctccgtg
gaccgtcatc
catcgacagc
ggccgattac
ccacctgaca
cgaggtgcag
gtcctgcgag
ccccggaaag
cgccgacaca
cctgcagatg
cttcaactcc

caaggacgac

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2559



<212>
<213>

<220>
<223>

<400>

PRT

Artificial

anti-hCD20 CAR and anti-mPD-antibody

16

Met Asp Trp Thr

1

Ala

Ser

Ser

Trp

65

Ser

Glu

Pro

Gly

Gln

145

Ser

His

Pro

Tyr

50

Ile

Gly

Ala

Pro

Ser

130

Gln

Cys

Ser Gln
20

Gly Glu
35

Ile His

Tyr Ala

Ser Gly

Glu Asp

100

Thr Phe

115

Gly Gly

Pro Gly

Lys Ala

Trp

Ile

Lys

Trp

Thr

Ser

85

Ala

Gly

Gly

Ala

Ser
165

Arg

Val

Val

Phe

Ser

70

Gly

Ala

Gly

Gly

Glu

150

Gly

Ile

Leu

Thr

Gln

55

Asn

Thr

Thr

Gly

Ser

135

Leu

Tyr

Leu

Ser

Met

40

Gln

Leu

Ser

Tyr

Thr

120

Gly

Val

Thr

Phe

Gln

25

Thr

Lys

Ala

Tyr

Tyr

105

Gly

Lys

Phe

Leu

10

Ser

Cys

Pro

Ser

Ser

90

Cys

Leu

Gly

Pro

Thr
170

Val

Pro

Arg

Gly

Gly

75

Leu

Gln

Glu

Gly

Gly

155

Ser

Ala

Ala

Ala

Ser

60

Val

Thr

Gln

Ile

Ser

140

Ala

Tyr

Ala

Ile

Ser

45

Ser

Pro

Ile

Trp

Lys

125

Gln

Ser

Asn

Ala

Leu

30

Ser

Pro

Val

Ser

Thr

110

Gly

Val

Val

Met

Thr

15

Ser

Ser

Lys

Arg

Arg

95

Ser

Gly

Gln

Lys

His
175

Gly

Ala

Val

Pro

Phe

80

Val

Asn

Gly

Leu

Met

160

Trp



Val

Pro

Thr

Ser

225

Tyr

Val

Asn

Pro

Gly

305

Trp

Ile

Leu

Lys

Gly

Leu

210

Leu

Tyr

Thr

Ser

Thr

290

Ser

Ala

Thr

Leu

Gln

Asn

195

Thr

Thr

Gly

Val

Thr

275

Gly

Val

Pro

Leu

Gln
355

Thr

180

Gly

Ala

Ser

Gly

Ser

260

Thr

Thr

Lys

Leu

Ile

340

Ser

Pro

Asp

Asp

Glu

Asp

245

Ala

Thr

Ser

Gly

Ala

325

Cys

Asp

Gly

Thr

Lys

Asp

230

Trp

Ala

Lys

Gln

Thr

310

Gly

Tyr

Tyr

Arg

Ser

Ser

215

Ser

Tyr

Ala

Pro

Pro

295

Gly

Ile

His

Met

Gly

Tyr

200

Ser

Ala

Phe

Ala

Val

280

Gln

Leu

Cys

Arg

Asn
360

Leu

185

Asn

Ser

Val

Asn

Val

265

Leu

Arg

Asp

Val

Ser

345

Met

Glu

Gln

Thr

Tyr

Val

250

Val

Arg

Pro

Phe

Ala

330

Arg

Thr

Trp

Lys

Ala

Tyr

235

Trp

Pro

Thr

Glu

Ala

315

Pro

Asn

Pro

Ile

Phe

Tyr

220

Cys

Gly

Val

Pro

Asp

300

Cys

Leu

Ser

Arg

Gly

Lys

205

Met

Ala

Ala

Leu

Ser

285

Cys

Asp

Leu

Arg

Arg
365

Ala

190

Gly

Gln

Arg

Gly

Gln

270

Pro

Arg

Ile

Ser

Arg

350

Pro

Ile

Lys

Leu

Ser

Thr

255

Lys

Val

Pro

Tyr

Leu

335

Asn

Gly

Tyr

Ala

Ser

Thr

240

Thr

Val

His

Arg

Ile

320

Ile

Arg

Leu



Thr

Tyr

385

Pro

Cys

Arg

Pro

Asp

465

Gln

Lys

Arg

Ala

Arg

545

Lys

Arg

370

Arg

Phe

Arg

Ala

Asn

450

Val

Gln

Asp

Arg

Thr

530

Glu

Leu

Lys

Pro

Lys

Cys

Lys

435

Gln

Leu

Arg

Lys

Arg

515

Lys

Phe

Ala

Pro

Lys

Lys

Pro

420

Phe

Leu

Glu

Arg

Met

500

Gly

Asp

Gly

Gly

Tyr

Trp

Thr

405

Gln

Ser

Tyr

Lys

Arg

485

Ala

Lys

Thr

Ser

Asp
565

Gln

Ile

390

Thr

Glu

Arg

Asn

Lys

470

Asn

Glu

Gly

Tyr

Gly

550

Val

Pro

375

Arg

Gly

Glu

Ser

Glu

455

Arg

Pro

Ala

His

Asp

535

Val

Glu

Tyr

Lys

Ala

Glu

Ala

440

Leu

Ala

Gln

Tyr

Asp

520

Ala

Lys

Ser

Ala

Lys

Ala

Gly

425

Glu

Asn

Arg

Glu

Ser

505

Gly

Leu

Gln

Asn

Pro

Phe

Gln

410

Gly

Thr

Leu

Asp

Gly

490

Glu

Leu

His

Thr

Pro
570

Ala

Pro

395

Glu

Gly

Ala

Gly

Pro

475

Val

Ile

Tyr

Met

Leu

555

Gly

Arg

380

His

Glu

Gly

Ala

Arg

460

Glu

Tyr

Gly

Gln

Gln

540

Asn

Pro

Asp

Ile

Asp

Gly

Asn

445

Arg

Met

Asn

Thr

Gly

525

Thr

Phe

Met

Phe

Phe

Ala

Tyr

430

Leu

Glu

Gly

Ala

Lys

510

Leu

Leu

Asp

Thr

Ala

Lys

Cys

415

Glu

Gln

Glu

Gly

Leu

495

Gly

Ser

Ala

Leu

Trp
575

Ala

Gln

400

Ser

Leu

Asp

Tyr

Lys

480

Gln

Glu

Thr

Pro

Leu

560

Ala



Pro

Phe

Val

Val

625

Tyr

Ser

Gln

Asn

Gly

705

Leu

Leu

Trp

Leu

Val

Thr

610

Ser

Leu

Ile

Thr

His

690

Gly

Val

Ser

Phe

Leu

Leu

595

Ile

Trp

Asp

Asp

Asp

675

Phe

Ser

Glu

Arg
755

Leu

580

Thr

Ser

His

Asp

Ser

660

Asp

Val

Gly

Ser

Glu

740

Gln

Ile

Gln

Cys

Gln

Glu

645

Ser

Glu

Phe

Gly

Gly

725

Ala

Ala

Phe

Pro

Lys

Gln

630

Arg

Ser

Ala

Gly

Gly

710

Gly

Ser

Pro

Leu

Lys

Arg

615

Arg

Pro

Asn

Asp

Ser

695

Gly

Gly

Gly

Gly

Gln

Thr

600

Ser

Phe

Ser

Ser

Tyr

680

Gly

Ser

Leu

Phe

Lys
760

His

585

Val

Ser

Gly

Gly

Ala

665

Phe

Thr

Gly

Ala

Thr

745

Gly

Leu

Ser

Gly

Ser

Val

650

Ser

Cys

His

Gly

Gln

730

Phe

Leu

Arg

Glu

Ser

Ser

635

Pro

Leu

Leu

Leu

Gly

715

Pro

Ser

Glu

Gly

Ser

Val

620

Pro

Lys

Thr

Ser

Thr

700

Gly

Gly

Asp

Trp

Ser

Leu

605

Gly

Lys

Arg

Ile

Tyr

685

Val

Ser

Lys

Tyr

Val
765

Cys

590

Gly

Asp

Thr

Phe

Thr

670

Asp

Leu

Glu

Ser

Gly

750

Ala

Ala

Arg

Tyr

Val

Ser

655

Asp

Ser

Gly

Val

Leu

735

Met

Tyr

Gln

Thr

Tyr

Ile

640

Gly

Leu

Asn

Gly

Gln

720

Lys

Asn

Ile



Ser
770

Ser Gly

Phe
785

Thr Val

Asn Asnh Leu

Gly Phe Asn

Val Ser

835

Ser

His His

850

His

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

17
3501
DNA
Arti

<220>
<223>

<400> 17
atggactgga

atcgtgctgt
acctgcagag
agccccaagc
agcggctctg
gccgccacct
aagctggaaa
caggtgcagc

agctgcaagg

Ser Asn

Ser Arg

Lys

Asp

Ile
775

Thr

Asn Gly

790

Ser
805

Lys

Ser
820

Tyr

Asp Tyr

His

ficial

cctggcggat
ctcagtctcc
ccagcagcag
cttggatcta
gctctggcac
actactgtca
tcaagggegg
tgcagcagcc

ccagcggcta

Glu

Ser

Lys

Asp Thr

Asp Val

Asp Asp

840

cctgttcctg
cgccatcctg
cgtgtcctac
cgccacaagc
cagctacagc
gcagtggacc
aggcggatct
tggcgctgag

caccttcaca

Tyr Ala Asp

Gln
795

Lys Asn

Ile
810

Ala Tyr

Trp Gln

825

Gly

Asp Asp Lys

Thr Val
780

Phe

Leu

Tyr Cys

Gly Ile

Phe Val

845

Lys Gly

Leu Gln

Val Asp

Gln Val

830

Glu His

Arg

Met
800

Ser
815

Thr

His

anti-hCD20 CAR, mil7, mccll9, and anti-mPD-antibody

gtggctgctg ctacaggcgc ccacagccag

tctgctagcc
atccactggt
aacctggcct
ctgaccatca
agcaaccccc
ggcggegeag
ctcgtgaaac

agctacaaca

ctggcgagaa
tccagcagaa
ctggcgtgcc
gcagagtgga
ccacattcgg
gatctggggsg
ctggecgcctc

tgcactgggt

agtgaccatg
gcceggeagce
agtgcggttt
agccgaggac
cggaggcacc
aggcggctct
cgtgaagatg

caagcagacc

60

120

180

240

300

360

420

480

540



cctggcagag
aaccagaagt
atgcagctgt
tactacggcg
gctgeggeceg
ctgcgaactc
tgtcggcccc
tgggcaccct
tgctaccaca
atgactcccc
gactttgcag
ccatttaaga
caggaagaag
gagactgctg
agagaggaat
cagcagagga
gcagaagcct
ggcctttacc
accctggccc
aagttggegg
tatatctttg
cacattaaag
ttggacaaaa
aaacatgtat

aagcaatttc

gcctggaatg
tcaagggcaa
cctccctgac
gcgactggta
cagtcgtgcc
cctcacctgt
gtggctcagt
tggccggaat
ggagccgaaa
ggaggcctgg
cgtaccgccc
agaccactgg
aaggaggagsg
ccaacctgca
atgacgtctt
ggaggaaccc
acagtgagat
agggtctcag
ctcgcgaatt
gagacgtgga
gaattcctcc
acaaagaagg
tgacaggaac
gtgatgatac

ttaaaatgaa

gatcggcgct
ggccaccctg
cagcgaggac
cttcaacgtg
agtccttcag
gcaccctacc
gaaggggacc
ctgecgtggcc
tagtagaagg
gctcactcga
caaatggatc
agcagctcaa
aggaggctat
ggaccccaac
ggagaagaag
ccaggaaggc
cggcacaaaa
cactgccacc
cggaagcgga
gtccaaccct
actgatcctt
taaagcatat
tgatagtaat
aaaggaagct

tatcagtgaa

atctaccccg
accgccgaca
agcgeccgtgt
tggggcegcetg
aaagtgaact
gggacatctc
ggattggact
cctctgctgt
aacagactcc
aagccttacc
aggaaaaaat
gaggaagatg
gagctgagag
cagctctaca
cgggctcggg
gtatacaatg
ggcgagagsc
aaggacacct
gtgaaacaga
ggaccatgca
gttctgctgc
gagagtgtac
tgcccgaata
gcttttctaa

gaattcaatg

gcaacggcga
agagcagcag
actactgcgc
gcaccaccgt
ctactactac
agccccagag
tcgcctgtga
ccttgatcat
ttcaaagtga
agccctacgc
tcccccacat
cttgtagctg
caaaattcag
atgagctcaa
atccagagat
cactgcagaa
ggagaggcaa
atgatgccct
ctttgaattt
tgttccatgt
ctgtcacatc
tgatgatcag
atgaaccaaa
atcgtgctgc

tccacttact

cacctcctac
cacagcctac
cagatctacc
gaccgtgtct
caagccagtg
accagaagat
tatttacatc
cactctcatc
ctacatgaac
ccctgccaga
attcaagcaa
ccgatgtcca
caggagtgca
tctagggcga
gggaggcaaa
agacaagatg
ggggcacgat
gcatatgcag
tgaccttctc
ttcttttaga
atctgagtgc
catcgatgaa
cttttttaga
tcgcaagttg

aacagtatca

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



caaggcacac
aaaaagaatg
aaaattttga
aagttggcegg
ctggccttca
gatgcggaag
gccttecget
ctaaggggct
agactgaaga
cgaggctccg
gagagcaacc
agaggcagct
agaaccgtga
tggcaccagc
ccttccggeg
ctcaccatca
agcaacaacc
tccggaggag
ggactggctc
agcgactacg
tacatcagca
gtgagcaggg
gataccgcca
cagggcatcc

catcaccacc

aaacactggt
acgcatgttt
agggcagtat
gagacgtgga
gcctgetggt
actgctgcct
accttcttaa
atcagctctg
agtcttctgc
gcgtgaagca
ccggccctat
gcgecccagtt
caatcagctg
agaggtttgg
tccccaaaag
ccgacctcca
acttcgtctt
gaggaagegs
aacccggaaa
gcatgaactg
gcggctccaa
ataacggcaa
tctactattg
aggtcaccgt

atcaccactg

gaactgcaca
cctaaagaga
aggaagcgga
gtccaaccct
tctctggacc
gtctgtgacc
tgaagatggc
tgcacctcca
caagaacaaa
gacactgaac
gacatgggcc
tgtgctgacc
caaaaggagc
cagcagccct
gttctccggc
gaccgacgat
cggctccgga
aggaggceegsga
gagcctgaag
gttcaggcag
caagatcacc
gaaccagctg
cgtggattcc
gagcagcgac

a

agtaaggaag
ctactgagag
gtgaaacaga
ggacctatgg
ttcccagccc
cagcgcccca
tgcagggtgc
gaccagccct
ggcaacagca
ttcgacctgc
cctctgetgc
cagcccaaaa
agcggctccg
aagaccgtca
tccatcgaca
gaggccgatt
acccacctga
agcgaggtgc
ctgtcctgceg
gcccccggaa
tacgccgaca
ttcctgcaga
ggcttcaact

tacaaggacg

aaaaaaacgt
aaataaaaac
ctttgaattt
ccccccgtgt
caactctggg
tccctgggaa
ctgctgttgt
gggtggatcg
ccagaaggag
tcaagctggc
tgattttcct
cagtgtccga
tgggcgatta
tctacctgga
gctccagcaa
acttctgcct
cagtgctggg
agctggtgga
aggccagegg
agggcctgga

cagtcaaggg

tgaataacct
cctatagcga

acgacgacaa

aaaggaacag
ttgttggaat
tgaccttctc
gaccccactc
gggtgctaat
catcgtgaaa
gttcaccaca
catcatccga
ccctgtgtct
tggagacgtg
gcagcacctg
gagcctgggc
ctacgtgagc
cgatgagagg
tagcgctagc
cagctacgac
cggaggagga
gtccggagga
cttcaccttt
atgggtggcc
caggtttacc
gaagagcgag
cgtctggggc

gttcgtggag

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3501



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

<220>
<223>

<400>

18
1166
PRT

Artificial

anti-hCD20 CAR, mil7, mccll19, and anti-mPD-antibody

18

Met Asp Trp Thr

1

Ala

Ser

Ser

Trp

65

Ser

Glu

Pro

Gly

Gln
145

His

Pro

Tyr

50

Ile

Gly

Ala

Pro

Ser

130

Gln

Ser

Gly

35

Ile

Tyr

Ser

Glu

Thr

115

Gly

Pro

Gln

20

Glu

His

Ala

Gly

Asp

100

Phe

Gly

Gly

Trp Arg Ile

5

Ile

Lys

Trp

Thr

Ser

85

Ala

Gly

Gly

Ala

Val

Val

Phe

Ser

70

Gly

Ala

Gly

Gly

Glu
150

Leu

Thr

Gln

55

Asn

Thr

Thr

Gly

Ser

135

Leu

Leu

Ser

Met

40

Gln

Leu

Ser

Tyr

Thr

120

Gly

Val

Phe

Gln

25

Thr

Lys

Ala

Tyr

Tyr

105

Lys

Gly

Lys

Leu

10

Ser

Cys

Pro

Ser

Ser

90

Cys

Leu

Gly

Pro

Val

Pro

Arg

Gly

Gly

75

Leu

Gln

Glu

Gly

Gly
155

Ala

Ala

Ala

Ser

60

Val

Thr

Gln

Ile

Ser

140

Ala

Ala

Ile

Ser

45

Ser

Pro

Ile

Trp

Lys

125

Gln

Ser

Ala

Leu

30

Ser

Pro

Val

Ser

Thr

110

Gly

Val

Val

Thr

15

Ser

Ser

Lys

Arg

Arg

95

Ser

Gly

Gln

Lys

Gly

Ala

Val

Pro

Phe

80

Val

Asn

Gly

Leu

Met
160



Ser

Val

Pro

Thr

Ser

225

Tyr

Val

Asn

Pro

Gly

305

Trp

Ile

Cys

Lys

Gly

Leu

210

Leu

Tyr

Thr

Ser

Thr

290

Ser

Ala

Thr

Lys

Gln

Asn

195

Thr

Thr

Gly

Val

Thr

275

Gly

Val

Pro

Leu

Ala

Thr

180

Gly

Ala

Ser

Gly

Ser

260

Thr

Thr

Lys

Leu

Ile
340

Ser

165

Pro

Asp

Asp

Glu

Asp

245

Ala

Thr

Ser

Gly

Ala

325

Cys

Gly

Gly

Thr

Lys

Asp

230

Trp

Ala

Lys

Gln

Thr

310

Gly

Tyr

Tyr

Arg

Ser

Ser

215

Ser

Tyr

Ala

Pro

Pro

295

Gly

Ile

His

Thr

Gly

Tyr

200

Ser

Ala

Phe

Ala

Val

280

Gln

Leu

Cys

Arg

Phe

Leu

185

Asn

Ser

Val

Asn

Val

265

Leu

Arg

Asp

Val

Ser
345

Thr

170

Glu

Gln

Thr

Tyr

Val

250

Val

Arg

Pro

Phe

Ala

330

Arg

Ser

Trp

Lys

Ala

Tyr

235

Trp

Pro

Thr

Glu

Ala

315

Pro

Asn

Tyr

Ile

Phe

Tyr

220

Cys

Gly

Val

Pro

Asp

300

Cys

Leu

Ser

Asn

Gly

Lys

205

Met

Ala

Ala

Leu

Ser

285

Cys

Asp

Leu

Arg

Met

Ala

190

Gly

Gln

Arg

Gly

Gln

270

Pro

Arg

Ile

Ser

Arg
350

His

175

Ile

Lys

Leu

Ser

Thr

255

Lys

Val

Pro

Tyr

Leu

335

Asn

Trp

Tyr

Ala

Ser

Thr

240

Thr

Val

His

Arg

Ile

320

Ile

Arg



Leu

Thr

Tyr

385

Pro

Cys

Arg

Pro

Asp

465

Gln

Lys

Arg

Ala

Arg
545

Leu

Arg

370

Arg

Phe

Arg

Ala

Asn

450

Val

Gln

Asp

Arg

Thr

530

Glu

Gln

355

Lys

Pro

Lys

Cys

Lys

435

Gln

Leu

Arg

Lys

Arg

515

Lys

Phe

Ser

Pro

Lys

Lys

Pro

420

Phe

Leu

Glu

Arg

Met

500

Gly

Asp

Gly

Asp

Tyr

Trp

Thr

405

Gln

Ser

Tyr

Lys

Arg

485

Ala

Lys

Thr

Ser

Tyr

Gln

Ile

390

Thr

Glu

Arg

Asn

Lys

470

Asn

Glu

Gly

Tyr

Gly
550

Met

Pro

375

Arg

Gly

Glu

Ser

Glu

455

Arg

Pro

Ala

His

Asp

535

Val

Asn

360

Tyr

Lys

Ala

Glu

Ala

440

Leu

Ala

Gln

Tyr

Asp

520

Ala

Lys

Met

Ala

Lys

Ala

Gly

425

Glu

Asn

Arg

Glu

Ser

505

Gly

Leu

Gln

Thr

Pro

Phe

Gln

410

Gly

Thr

Leu

Asp

Gly

490

Glu

Leu

His

Thr

Pro

Ala

Pro

395

Glu

Gly

Ala

Gly

Pro

475

Val

Ile

Tyr

Met

Leu
555

Arg

Arg

380

His

Glu

Gly

Ala

Arg

460

Glu

Tyr

Gly

Gln

Gln

540

Asn

Arg

365

Asp

Ile

Asp

Gly

Asn

445

Arg

Met

Asn

Thr

Gly

525

Thr

Phe

Pro

Phe

Phe

Ala

Tyr

430

Leu

Glu

Gly

Ala

Lys

510

Leu

Leu

Asp

Gly

Ala

Lys

Cys

415

Glu

Gln

Glu

Gly

Leu

495

Gly

Ser

Ala

Leu

Leu

Ala

Gln

400

Ser

Leu

Asp

Tyr

Lys

480

Gln

Glu

Thr

Pro

Leu
560



Lys

Val

Leu

Ala

Thr

625

Lys

Ala

Asn

Cys

Ala

705

Lys

Phe

Leu

Ser

Pro

Tyr

610

Gly

His

Arg

Val

Thr

690

Cys

Ile

Asp

Ala

Phe

Val

595

Glu

Thr

Val

Lys

His

675

Ser

Phe

Leu

Leu

Gly

Arg

580

Thr

Ser

Asp

Cys

Leu

660

Leu

Lys

Leu

Lys

Leu
740

Asp

565

Tyr

Ser

Val

Ser

Asp

645

Lys

Leu

Glu

Lys

Gly

725

Lys

Val

Ile

Ser

Leu

Asn

630

Asp

Gln

Thr

Glu

Arg

710

Ser

Leu

Glu

Phe

Glu

Met

615

Cys

Thr

Phe

Val

Lys

695

Leu

Ile

Ala

Ser

Gly

Cys

600

Ile

Pro

Lys

Leu

Ser

680

Asn

Leu

Gly

Gly

Asn

Ile

585

His

Ser

Asn

Glu

Lys

665

Gln

Val

Arg

Ser

Asp
745

Pro

570

Pro

Ile

Ile

Asn

Ala

650

Met

Gly

Lys

Glu

Gly

730

Val

Gly

Pro

Lys

Asp

Glu

635

Ala

Asn

Thr

Glu

Ile

715

Val

Glu

Pro

Leu

Asp

Glu

620

Pro

Phe

Ile

Gln

Gln

700

Lys

Ser

Cys

Ile

Lys

605

Leu

Asn

Leu

Ser

Thr

685

Lys

Thr

Gln

Asn

Met

Leu

590

Glu

Asp

Phe

Asn

Glu

670

Leu

Lys

Cys

Thr

Pro
750

Phe

575

Val

Gly

Lys

Phe

Arg

655

Glu

Val

Asn

Trp

Leu

735

Gly

His

Leu

Lys

Met

Arg

640

Ala

Phe

Asn

Asp

Asn

720

Asn

Pro



Met

Trp

Cys

785

Ala

Val

Pro

Asn

Val

865

Glu

Leu

Lys

Arg

Arg
945

Ala

Thr

770

Cys

Phe

Phe

Trp

Lys

850

Lys

Ser

Gln

Thr

Ser

930

Phe

Pro

755

Phe

Leu

Arg

Thr

Val

835

Gly

Gln

Asn

His

Val

915

Ser

Gly

Arg

Pro

Ser

Tyr

Thr

820

Asp

Asn

Thr

Pro

Leu

900

Ser

Gly

Ser

Val

Ala

Val

Leu

805

Leu

Arg

Ser

Leu

Gly

885

Arg

Glu

Ser

Ser

Thr

Pro

Thr

790

Leu

Arg

Ile

Thr

Asn

870

Pro

Gly

Ser

Val

Pro
950

Pro

Thr

775

Gln

Asn

Gly

Ile

Arg

855

Phe

Met

Ser

Leu

Gly

935

Lys

Leu

760

Leu

Arg

Glu

Tyr

Arg

840

Arg

Asp

Thr

Cys

Gly

920

Asp

Thr

Leu

Gly

Pro

Asp

Gln

825

Arg

Ser

Leu

Trp

Ala

905

Arg

Tyr

Val

Ala

Gly

Ile

Gly

810

Leu

Leu

Pro

Leu

Ala

890

Gln

Thr

Tyr

Ile

Phe

Ala

Pro

795

Cys

Cys

Lys

Val

Lys

875

Pro

Phe

Val

Val

Tyr
955

Ser

Asn

780

Gly

Arg

Ala

Lys

Ser

860

Leu

Leu

Val

Thr

Ser

940

Leu

Leu

765

Asp

Asn

Val

Pro

Ser

845

Arg

Ala

Leu

Leu

Ile

925

Trp

Asp

Leu

Ala

Ile

Pro

Pro

830

Ser

Gly

Gly

Leu

Thr

910

Ser

His

Asp

Val

Glu

Val

Ala

815

Asp

Ala

Ser

Asp

Ile

895

Gln

Cys

Gln

Glu

Leu

Asp

Lys

800

Val

Gln

Lys

Gly

Val

880

Phe

Pro

Lys

Gln

Arg
960



Pro Ser Gly Val Pro Lys Arg Phe Ser Gly Ser Ile Asp Ser Ser Ser
965 970 975

Asn Ser Ala Ser Leu Thr Ile Thr Asp Leu Gln Thr Asp Asp Glu Ala
980 985 990

Asp Tyr Phe Cys Leu Ser Tyr Asp Ser Asn Asn His Phe Val Phe Gly
995 1000 1005

Ser Gly Thr His Leu Thr Val Leu Gly Gly Gly Gly Ser Gly Gly
1010 1015 1020

Gly Gly Ser Gly Gly Gly Gly Ser Glu Val Gln Leu Val Glu Ser
1025 1030 1035

Gly Gly Gly Leu Ala Gln Pro Gly Lys Ser Leu Lys Leu Ser Cys
1040 1045 1050

Glu Ala Ser Gly Phe Thr Phe Ser Asp Tyr Gly Met Asn Trp Phe
1055 1060 1065

Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Tyr Ile Ser
1070 1075 1080

Ser Gly Ser Asn Lys Ile Thr Tyr Ala Asp Thr Val Lys Gly Arg
1085 1090 1095

Phe Thr Val Ser Arg Asp Asn Gly Lys Asn Gln Leu Phe Leu Gln
1100 1105 1110

Met Asn Asn Leu Lys Ser Glu Asp Thr Ala Ile Tyr Tyr Cys Val
1115 1120 1125

Asp Ser Gly Phe Asn Ser Tyr Ser Asp Val Trp Gly Gln Gly Ile
1130 1135 1140



Gln Val Thr Val Ser Ser Asp Tyr Lys Asp Asp Asp Asp Lys Phe
1145 1150 1155

Val Glu His His His His His His
1160 1165



