Sequence listing
SEQUENCE LISTING

<110> YAMAGUCHI UNIVERSITY
<120> 1Immune cells expressing immune-regulatory factors, and vectors
<130> FH28-007w0

<150> 3Jp 2016-053913
<151> 2016-03-17

<160> 14

<170> PatentIn version 3.1

<210> 1

<211> 177

<212> PRT

<213> artificial
<220>

<223> human IL-7
<220>

<223> Inventor: Tamada, Koji
Inventor: Sakoda, Yukimi
Inventor: Adachi, Keishi
<400> 1

Met Phe His val Ser Phe Arg Tyr Ile Phe Gly Leu Pro Pro Leu Ile
1

Leu val Leu Leu Pro val Ala Ser Ser Asp Cys Asp Ile Glu Gly Lys
20 25 30

Asp Gly Lys GIn Tyr Glu Ser val Leu Met val Ser Ile Asp GIn Leu

Leu Asp Ser Met Lys Glu ITe Gly Ser Asn Cys Leu Asn Ash Glu Phe
50 55 60

Asn Phe Phe Lys Arg His Ile Cys Asp Ala Asn Lys Glu Gly Met Phe
65 70 75 80

Leu Phe Arg Ala Ala Arg Lys Leu Arg Gln Phe Leu Lys Met Asn Ser
85 90 95

Thr Gly Asp Phe Asp Leu His Leu Leu Lys val Ser Glu Gly Thr Thr
100 105 110

ITe Leu Leu Asn Cys Thr Gly Gln val Lys Gly Arg Lys Pro Ala Ala
115 120 125

Leu Gly Glu Ala GIn Pro Thr Lys Ser Leu Glu Glu Asn Lys Ser Leu
130 135 140

Lys Glu GIn Lys Lys Leu Asn Asp Leu Cys Phe Leu Lys Arg Leu Leu
145 150 155 160
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Sequence listing

Gln Glu Ile Lys Thr Cys Trp Asn Lys Ile Leu Met Gly Thr Lys Glu
165 170 175

His

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

<220>
<223>

<400>

Met Ala
1

Ala Pro
val Thr

Leu Leu
50

Leu Arg
65

Arg Ile
Ser Ser

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

<220>
<223>

<400>

gtctaccagg cattcgcttc at

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

<220>
<223>

2

98

PRT
artificial

human CcCL19

2

Leu Leu Leu

Thr Leu Ser
20

Gln Lys Pro
35

Ile Lys Asp

Gly Arg Gln

Ile GIn Arg
85

3

22

DNA
artificial

5'-R primer

3

4
24

DNA
artificial

Ala

Gly

Ile

Gly

Leu

70

Leu

3-TRa-C primer

Leu

Thr

Pro

Cys

Gln

Ser

Asn

Gly

40

Arg

Ala

Arg

Leu

Asp

25

Tyr

val

Pro

Thr

Leu val
10

Ala Glu

Ile val

Pro Ala

Pro Asp

75

Ser Ala
90
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Leu

Asp

Arg

val

60

Gln

Lys

Trp

Cys

Asn

45

val

Pro

Met

Thr

Cys

Phe

Phe

Trp

Lys

Ser

15

Leu

His

Thr

val

Arg
95

Pro

Ser

Tyr

Thr

Glu

80

Arg

22



<400>

Sequence listing
4

tcagctggac cacagccgca gcgt

<210> 5

<211> 21

<212> DNA

<213> artificial
<220>

<223> 3-TRb-C1 primer

<400>

5

tcagaaatcc tttctcttga cC

<210> 6

<211> 24

<212> DNA

<213> artificial

<220>

<223> 3-TRbeta-C2 primer

<400>

6

ctagcctctg gaatcctttc tctt

<210> 7

<211> 8

<212> PRT

<213> artificial
<220>

<223> 2A peptide cleavage region
<220>

<221> MISC_FEATURE
<222> (2)..(2)

<223> val or Ile
<220>

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

<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

24

21

24

Gly Ser Gly val Lys GIn Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala
1 5 10 15
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<210> 9

<211> 1674
<212> DNA
<213> arti

<220>

<223> anti

<400> 9
atggagttgc

gtcgtgatga
tcttgcagat
ctgcagaagc
ggggtcccag
agagtggagg
acgttcggtg
gctgctaaga
gatgagactg
tctggattca
ctggagtggg
tctgtgaaag
atgaacaact
atggactact
cttcagaaag
cctaccggga
gggaccggat
gtggcccctc
agaaggaaca
actcgaaagc
tggatcagga
gctcaagagg
ggctatgagc
cccaaccagc
aagaagcggg
gaaggcgtat
acaaaaggcg

gccaccaagg

ficial

-FITC CAR

ctgttaggtt
cccaaactcc
ctagtcagag
caggccagtc
acaggttcag
ctgaggatct
gaggcaccaa
aggatgatgc
gaggaggctt
cttttagtga
tagcacaaat
gcagattcac
taagagttga
ggggtcaagg
tgaactctac
catctcagcc
tggacttcgc
tgctgtcctt
gactccttca
cttaccagcc
aaaaattccc
aagatgcttg
tgagagcaaa
tctacaatga
ctcgggatcc
acaatgcact
agaggcggag

acacctatga

gttggtgctg
actctccctg
ccttgtacac
tccaaaggtc
tggcagtgga
gggagtttat
gctggaaatc
taagaaggat
ggtgcaacct
ctactggatg
tagaaacaaa
catctcaaga
agacatgggt
aacctcagtc
tactaccaag
ccagagacca
ctgtgatatt
gatcatcact
aagtgactac
ctacgcccect
ccacatattc
tagctgccga
attcagcagg
gctcaatcta
agagatggga
gcagaaagac
aggcaagggg
tgccctgceat

atgttctgga
cctgtcagtc
agtaatggaa
ctgatctaca
tcagggacag
ttctgctctc
aaaagtagtg
gatgctaaga
gggaggccca
aactgggtcc
ccttataatt
gatgattcca
atctattact
accgtctccg
ccagtgctgce
gaagattgtc
tacatctggg
ctcatctgct
atgaacatga
gccagagact
aagcaaccat
tgtccacagg
agtgcagaga
gggcgaagag
ggcaaacagc
aagatggcag
cacgatggcc

atgcagaccc
Page 4

Sequence listing
Gly Asp val Glu Ser Asn Pro Gly Pro
20 25

ttcctgettc
ttggagatca
acacctattt
aagtttccaa
atttcacact
aaagtacaca
ctgatgatgc
aggatggtga
tgaaactctc
gccagtctcc
atgaaacata
aaagtagtgt
gtacgggttc
cggccgcagt
gaactccctc
ggccccgtgg
cacccttggce
accacaggag
ctccccggag
ttgcagcgta
ttaagaagac
aagaagaagg
ctgctgccaa
aggaatatga
agaggaggag
aagcctacag
tttaccaggg

tggcccctcg

cagcagtgat
agcctccatc
acgttggtac
ccgattttct
caagatcagc
tgttccgtgg
taagaaggat
ggtgaagctg
ctgtgttgcc
agagaaagga
ttattcagat
ctacctgcaa
ttactatggt
cgtgccagtc
acctgtgcac
ctcagtgaag
cggaatctgc
ccgaaatagt
gcctgggetc
ccgccccaaa
cactggagca
aggaggagga
cctgcaggac
cgtcttggag
gaacccccag
tgagatcggc
tctcagcact

ctaa

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
1560
1620
1674



<210> 10
<211> 146
<212> DNA
<213>

<220>

<223> F2A-
<400> 10

artificial

MCS

Sequence listing

ggaagcggag tgaaacagac tttgaatttt gaccttctca agttggcggg agacgtggag

tccaaccctg gaccatgcat aaaaagctta aaccagttaa ctggaaaacg cgtaaagtcg

acaaaggcca aaaaggccaa cgtacg

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

<220>
<223>

11
864
DNA

<400> 11
atgttccatg

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

accagaagga

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

<220>
<223>

12
783
DNA

<400> 12
atggactgga

artificial

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

gccctgtgtc

artificial

anti-humancb20

cctggcggat

mouseIlL-7-F2A-mouseCCL19

atatatcttt
ccacattaaa
attggacaaa
aaaacatgta
gaagcaattt
acaaggcaca
gaaaaagaat
taaaattttg
caagttggcg
cctggecttc
tgatgcggaa
agccttccgce
actaaggggc
aagactgaag

ttga

SCFv

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

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

aggcaacagc

cctgttcctg gtggctgctg ctacaggcgc ccacagccag
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60
120
146

60
120
180
240
300
360
420
480
540
600
660
720
780
840
864

60



atcgtgctgt
acctgcagag
agccccaagc
agcggctctg
gccgccacct
aagctggaaa
caggtgcagc
agctgcaagg
cctggcagag
aaccagaagt
atgcagctgt
tactacggcg
gct

<210> 13
<211>
<212>
<213>

<220>
<223>

DNA

<400> 13
atggtccacg

cctgtcacct
ctgatgatct
aatgagccca
aacagggccg
gtgcacctcc
gagaagaacg
gagatcaaga
accctgaact
gcccccagag
cccaccctgg
atccctggaa
cctgcecgtgg
tgggtcgaca
acaaggagaa

cttctcaagt

1665

Sequence listing

ctcagtctcc cgccatcctg tctgctagec
ccagcagcag cgtgtcctac atccactggt
cttggatcta cgccacaagc aacctggcct
gctctggcac cagctacagc ctgaccatca
actactgtca gcagtggacc agcaaccccc
tcaagggcgg aggcggatct ggcggcggag
tgcagcagcc tggcgctgag ctcgtgaaac
ccagcggcta caccttcaca agctacaaca
gcctggaatg gatcggcgct atctaccccg
tcaagggcaa ggccaccctg accgccgaca
cctccctgac cagcgaggac agcgccgtgt

gcgactggta cttcaacgtg tggggcgctg

artificial

Mouse I1-7-F2A-mouseCCL19-F2A-eGFP

tctccttcag atacatcttc ggcatccccc
ccagcgaatg tcatatcaag gacaaagagg
ccattgatga gctggataag atgaccggca
acttctttag aaagcacgtg tgtgacgata
ccagaaagct gaagcagttc ctgaagatga
tcaccgtgag ccagggcacc cagacactgg
tgaaagagca gaaaaagaat gatgcttgtt
cctgttggaa taagatcctg aaaggcagca
tcgacctgct gaaactggcc ggagatgtgg
tcacccctct gctggecttc agectgeteg
gcggcgccaa tgatgctgag gactgttgcec
acatcgtcaa agccttcagg tacctgctca
tgttcacaac actgagaggc taccagctct
gaatcatcag aaggctgaag aagtccagcg
gccctgtgag cgaattcgga agcggagtga

tggcgggaga cgtggagtcc aaccctggac
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ctggcgagaa
tccagcagaa
ctggcgtgcec
gcagagtgga
ccacattcgg
gatctggggg
ctggcgcectce
tgcactgggt
gcaacggcga
agagcagcag
actactgcgc

gcaccaccgt

ccctgatcect
gcaaggctta
ccgacagcaa
ccaaggaggc
acatttccga
tcaattgcac
tcctcaagag
tcggcagcgg
agagcaatcc
tgctgtggac
tctccgtgac
acgaagacgg
gcgcccctec
ccaagaacaa
aacagacttt

catgcatggt

agtgaccatg
gcccggceagce
agtgcggttt
agccgaggac
cggaggcacc
aggcggctct
cgtgaagatg
caagcagacc
cacctcctac
cacagcctac
cagatctacc

gaccgtgtct

ggtcctcctg
tgagagcgtc
ctgtcccaac
tgccttcctg
ggagttcaac
ctccaaggag
gctgctgagg
agtcaagcaa
cggccctatg
cttcceccget
ccagaggccc
atgtagggtg
tgatcagccc
aggcaatagc

gaattttgac

gagcaagggc

120
180
240
300
360
420
480
540
600
660
720
780
783

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



gaggagctgt
cacaagttca
aagttcatct
acctacggcg
aagtccgcca
aactacaaga
ctgaagggca
tacaacagcc
ttcaagatcc
aacaccccca
tccgcecectga
accgccgcecg
<210>
<211>
<212>
<213>

<220>
<223>

14
554
PRT
arti

<400> 14

Met val His
1

Leu val Leu

Glu Gly Lys

Met

Asp

Phe
65

Arg

Asn Arg Ala

Glu Glu Phe

val Asn

115

Leu

tcaccggggt
gcgtgtccgg
gcaccaccgg
tgcagtgctt
tgcccgaagg
cccgcgecga
tcgacttcaa
acaacgtcta
gccacaacat
tcggegacgg
gcaaagaccc

ggatcactct

ficial

Mouse I1-7-F2A-mouse

val ser Ph

5

Leu Pro

20

Ala Tyr GI

Thr Gly Th

Lys His

70

Ala Arg

85

Ly

Asn val Hi

100

Cys Thr se

val

val

ggtgcccatc
cgagggcgag
caagctgccc
cagccgctac
ctacgtccag
ggtgaagttc
ggaggacggc
tatcatggcc
cgaggacggc
ccccgtgetg
caacgagaag

cggcatggac

e Arg Tyr

Thr

Ser

val
40

u Ser

r Asp Ser

55

Cys Asp

S Leu Lys
Leu

S Leu

Glu
120

r Lys

Sequence listing

ctggtcgagce
ggcgatgcca
gtgccctggce
cccgaccaca
gagcgcacca
gagggcgaca
aacatcctgg
gacaagcaga
agcgtgcagce
ctgcccgaca
cgcgatcaca

gagctgtaca

CCL19-2A-eGFP amino

Ile Phe Gly
10

Ser Glu

25

Cys

Leu Met

Asn Cys Pro

Asp Thr Lys

Phe
90

Gln Leu

Thr val

105

Ser

Glu Lys Asn
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tggacggcga
cctacggcaa
ccaccctcgt
tgaagcagca
tcttcttcaa
ccctggtgaa
ggcacaagct
agaacggcat
tcgccgacca
accactacct
tggtcctgct

agtaa

acid

Ile Pro Pro

His ITe Lys

30

Ile
45

ser Asp

Asn Asn Glu

60

Glu Ala Ala

Lys Met Asn

Thr
110

Gln Gly

val Glu

cgtaaacggc
gctgaccctg
gaccaccctg
cgacttcttc
ggacgacggc
ccgcatcgag
ggagtacaac
caaggtgaac
ctaccagcag

gagcacccag

ggagttcgtg

Leu ITe

15

Asp Lys

Glu Leu

Pro Asn

Phe Leu

80

Ile
95

Ser
Thr

Gln

Gln Lys

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1665



Lys

Ccys

145

Thr

Pro

Leu

Ala

Ile

225

Pro

Pro

Ser

Phe

Ala

305

Glu

Asp

Ala

Leu

Gln
385

Asn

130

Trp

Leu

Gly

val

Glu

210

val

Ala

Asp

Ala

Gly

Gly

Glu

val

Thr

Pro

370

Cys

Asp

Asn

Asn

Pro

Leu

195

Asp

Lys

val

Gln

Asp

Leu

Asn

Tyr

355

val

Phe

Ala

Lys

Phe

Met

180

Trp

Cys

Ala

val

Pro

260

Asn

Gly

val

Phe

Gly

Gly

Pro

Ser

Cys

Ile

Thr

Cys

Phe

Phe

245

Trp

Lys

val

Glu

Thr

325

His

Lys

Trp

Arg

Phe

Leu

150

Leu

Pro

Phe

Leu

Arg

Thr

val

Gly

Lys

Ser

310

Gly

Lys

Leu

Pro

Tyr

Leu

135

Lys

Leu

Arg

Pro

Ser

215

Tyr

Thr

Asp

Asn

Gln

295

Asn

val

Phe

Thr

Thr

375

Pro

Lys

Gly

Lys

val

Ala

200

val

Leu

Leu

Arg

Ser

280

Thr

Pro

val

Ser

Leu

360

Leu

Asp

Sequence listing
Arg Leu Leu Arg Glu

Ser

Leu

Thr

185

Pro

Thr

Leu

Arg

Ile

265

Thr

Leu

Gly

Pro

val

345

Lys

val

His

Ile

Ala

170

Pro

Thr

Gln

Asn

Gly

Ile

Arg

Asn

Pro

Ile

330

Ser

Phe

Thr

Met

Leu

Leu

Arg

Glu

235

Tyr

Arg

Arg

Phe

315

Leu

Gly

Thr

140

Ser

Asp

Leu

Gly

Pro

220

Asp

Gln

Arg

Ser

300

Met

val

Glu

Cys

Leu

380

Gln

Gly

val

Ala

Gly

Leu

Leu

Pro

285

Leu

val

Glu

Gly

Thr

365

Thr

His

Ile

val

Glu

Phe

190

Ala

Pro

Cys

Cys

Lys

val

Leu

Ser

Leu

Glu

350

Thr

Tyr

Asp

Lys

Lys

Ser

175

Ser

Asn

Gly

Arg

Ala

255

Lys

Ser

Lys

Lys

Asp

335

Gly

Gly

Gly

Phe

Thr

Gln

160

Asn

Leu

Asp

Asn

val

240

Pro

Ser

Glu

Leu

Gly

Gly

Asp

Lys

val

Phe
400



Lys

Lys

Asp

Asp

Asn

465

Phe

His

Asp

Glu

Ile
545

Ser

Asp

Thr

Lys

Tyr

Asn

Ala

Asp

Leu

435

Asn

Tyr

Gln

His

515

Arg

Leu

Met

Gly

val

Ile

Ile

Arg

Gln

500

Tyr

Asp

Gly

Pro

405

Asn

Asn

Leu

Met

His

485

Asn

Leu

His

Met

Glu

Tyr

Arg

Gly

Ala

470

Asn

Thr

Ser

Met

550

Gly

Lys

Ile

His

455

Asp

Ile

Pro

Thr

val

535

Glu

Tyr

Thr

Glu

440

Lys

Lys

Glu

Ile

Gln

520

Leu

Leu

Sequence listing
val GIn Glu Arg Thr

Arg

425

Leu

Leu

Gln

Asp

Leu

Tyr

410

Ala

Lys

Glu

Lys

Gly

Asp

Ala

Glu

Lys

Glu

Gly

Tyr

Asn

475

Ser

Gly

Leu

Phe

Page 9

val

Ile

Asn

460

Gly

val

Pro

Ser

val
540

Lys

Tyr

Ile

Gln

val

Phe

430

Phe

Asn

Lys

Leu

Leu

510

Asp

Ala

Phe

415

Glu

Lys

Ser

val

Ala

495

Leu

Pro

Ala

Phe

Gly

Glu

Asn

480

Asp

Pro

Asn

Gly



