<110>

<120>

<130>

<150>
<151>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>

<220>
<223>

<400>
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46

FastSEQ for Windows Version 4.0
1

20

DNA

Artificial Sequence

Guide sequence for IL-10

1

tgttgcctgg tcctcecctgac

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

<220>
<223>

<400>

2

20

DNA

Artificial Sequence

Guide sequence for PD-L1

2

tccagatgac ttcggccttg

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

<220>
<223>

<400>

3

29

DNA

Artificial Sequence

IL-10 PCR primer forward

3

agagaggtag cccatcctaa aaatagctg

<210>

4

20

20

29



<211>
<212>
<213>

<220>

28
DNA

Artificial Sequence

<223> IL-10 PCR primer reverse

<400>

4

gcaggtttcc tgcacattta ctgtatca

<210>
<211>
<212>

5
28
DNA

<213> Artificial Sequence

<220>
<223>

<400>

PD-L1 PCR primer forward

5

ttgaattgaa ttgaggcaga gctagcag

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

<220>
<223>

<400>

6
28
DNA

Artificial Sequence

PD-L1 PCR primer reverse

6

atatggtttg gatgaatgga ggtgagga

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

<220>
<223>

<400>

Lys As
1

His Se

Leu G1

7
76
PRT

Artificial Sequence

Guide PD-L1 protein fragment comprises amino acids

62-136

7
n Ile Ile Gln Phe

r Ser Tyr Arg Gln

y Asn Ala Ala Leu
35

Gly Val Tyr Arg Cys Met

50

Ile Thr Val Lys Val Asn

65

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

70

8
22
DNA

Val
Arg
Gln
Ile

55
Ala

Artificial Sequence

His
Ala
Ile
40

Ser

Pro

Gly
Arg
25

Thr
Tyr

Tyr

Glu
10

Leu
Asp
Gly

Asn

Glu Asp
Leu Lys
Val Lys
Gly Ala
60

Lys Ile
75

Leu
Asp
Leu

45
Asp

Lys
Gln
30

Gln

Tyr

Val Gln
15
Leu Ser

Asp Ala

Lys Arg

28

28

28



<220>

<223> WPRE-QF: Qprc primer lentiviral forward

<400> 8

actgtgtttg ctgacgcaac cc

<210> 9
<211> 24
<212> DNA
<213>

<220>
<223>

<400> 9

Artificial Sequence

caacaccacg gaattgtcag tgcc

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

10
25
DNA

<220>

<223>

<400> 10

Artificial Sequence

tgaaacatac gttcccaaag agttt

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

11
26
DNA

<220>

<223>

<400> 11

Artificial Sequence

ctctccttct cagaaagtgt gcatat

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

12
6273
DNA

<220>
<223>

epitope tag

<400> 12

gttagaccag
tcaataaagc
taactagaga
aacagggact
gctgaagcgc
actagcggag
attagatcga
acatatagta
aacatcagaa

atctgagcct
ttgccttgag
tccctcecagac
tgaaagcgaa
gcacggcaag
gctagaagga
tgggaaaaaa
tgggcaagca
ggctgtagac

Artificial Sequence

gggagctctc
tgcttcaagt
ccttttagtc
agggaaacca
aggcgagggg
gagagatggg
ttcggttaag
gggagctaga
aaatactggg

ALB-QF: Qprc primer albumin forward

ALB-QR: Qprc primer albumin reverse

tggctaacta
agtgtgtgcc
agtgtggaaa
gaggagctct
cggcgactgg
tgcgagagcg
gccaggggga
acgattcgca
acagctacaa

WPRE-QR: Qprc primer lentiviral reverse

Lentiviral Backbone sequence HIV7.2 with CD19t

gggaacccac
cgtctgttgt
atctctagca
ctcgacgcag
tgagtacgcc
tcagtattaa
aagaaaaaat
gttaatcctg
ccatcccttce

tgcttaagcc
gtgactctgg
gtggcgcceg
gactcggctt
aaaaattttg
gcgggggaga
ataaattaaa
gcctgttaga
agacaggatc

22

24

25

26

60

120
180
240
300
360
420
480
540



agaagaactt
agagataaaa
gaaaaaagca
ccctatagtg
aaatgcatgg
ttcagcatta
gggacatcaa
agagaagagt
tcttgggagc
gacaattatt
aacagcatct
ctgtggaaag
tcatttgcac
aagaaaaggg
agacatacaa
ttacagggac
aggcgttttg
gcgcacatcg
ctagagaagg
tcccgagggt
caacgggttt
gacccgggcet
tttgtgaaag
ctgctttaat
tgtataaatc
gcgtggtgtyg
gtcagctcct
ccgcctgcect
tgttgtcggg
tgcgcgggac
gcggcctgcet
ggatctccct
caatgactta
aagggctaat
ggttagacca
ctcaataaag
gtaactagag
atcaagctta
agtccagtgt
ggcacgttaa
tttgcccecctce
aataaaatga
gggtggggca
cggtgggctce
agctggggcg
gccgccaagg
gtttcgcatg
gctattcggce
gctgtcagcg
tgaactgcaa
agctgtgctc
ggggcaggat
tgcaatgcgg
acatcgcatc
ggacgaagag
gcccgacggce
ggaaaatggc
tcaggacata

agatcattat
gacaccaagg
cagcaagcag
cagaacatcc
gtaaaagtag
tcagaaggag
gcagccatgc
ggtgcagaga
agcaggaagc
gtctggtata
gttgcaactc
atacctaaag
cactgctgtg
gggattgggg
actaaagaat
agcagagatc
cgctgctteg
cccacagtcc
tggcgegggg
gggggagaac
gccgccagaa
gcaggaattc
attgactggt
gcctttgtat
ctggttgctg
cactgtgttt
ttccgggact
tgcccgcectge
gaaatcatcg
gtccttctgce
gccggctctg
ttgggccgcc
caaggcagct
tcactcccaa
gatctgagcc
cttgccttga
atccctcaga
tcgataccgt
ggtggaattc
aacccgctga
ccccecgtgect
ggaaattgca
ggacagcaag
tatggcttct
ccctctggta
atctgatggc
attgaacaag
tatgactggg

caggggcgcc
gacgaggcag
gacgttgtca
ctcctgtcat
cggctgcata
gagcgagcac
catcaggggc
gaggatctcg
cgcttttctg
gcgttggcta

ataatacagt
aagctttaga
cagctgacac
aggggcaaat
tagaagagaa
ccaccccaca
aaatgttaaa
gaaaaaagag
actatgggcg
gtgcagcagc
acagtctggg
gatcaacagc
ccttggatct
ggtacagtgc
tacaaaaaca
cagtttgggg
cgaggatctg
ccgagaagtt
taaactggga
cgtatataag
cacagctggc
gatatcaagc
attcttaact
catgctattg
tctctttatg
gctgacgcaa
ttcgctttcece
tggacagggg
tcectttectt
tacgtccctt
cggcctcttce
tccececgeatce
gtagatctta
agaagacaag
tgggagctct
gtgcttcaag
cccttttagt
cgacctcgag
tgcagatatc
tcagcctcga
tccttgaccce
tcgcattgtc
ggggaggatt
actgggcggt
aggttgggaa

gcaggggatc
atggattgca

cacaacagac
cggttctttt
cgcggctatc
ctgaagcggg
ctcaccttgce
cgcttgatcc
gtactcggat
tcgcgccage
tcgtgaccca
gattcatcga
cccgtgatat

agcaaccctc
caagatagag
aggacacagc
ggtacatcag
ggctttcagc
agatttaaac
agagaccatc
cagtgggaat
cagcgtcaat
agaacaattt
gcatcaagca
tcctggggat
acaaatggca
aggggaaaga
aattacaaaa
atcaattgca
cgatcgctcc
g99999ag99g
aagtgatgtc
tgcagtagtc
tagcgtttaa
ttatcgataa
atgttgctcc
cttcccgtat
aggagttgtg
cccccactgg
ccctccectat
ctcggctgtt
ggctgctcgce
cggccctcaa
cgcgtctteg
gataccgtcg
gccacttttt
atctgctttt
ctggctaact
tagtgtgtgc
cagtgtggaa
ggggggcccg
cagcacagtg
ctgtgccttc
tggaaggtgc
tgagtaggtg
gggaagacaa
tttatggaca
gccctgcaaa
aagctctgat
cgcaggttct
aatcggctgce
tgtcaagacc
gtggctggcc
aagggactgg
tcctgccgag
ggctacctgce
ggaagccggt
cgaactgttc
tggcgatgcc
ctgtggccgg
tgctgaagag

tattgtgtgc
gaagagcaaa
aatcaggtca
gccatatcac
ccagaagtga
accatgctaa
aatgaggaag
aggagctttg
gacgctgacg
gctgagggct
gctccaggca
ttggggttgce
gtattcatcc
atagtagaca
attcaaaatt
tgaagaatct
ggtgcccgtce
gtcggcaatt
gtgtactggc
gccgtgaacg
acggatccgc
tcaacctctg
ttttacgcta
ggctttcatt
gcccecgttgtce
ttggggcatt
tgccacggcg
gggcactgac
ctgtgttgcecc
tccagcggac
ccttecgecect
actagccgta
aaaagaaaag
tgcctgtact
agggaaccca
ccgtctgttg
aatctctagc
gtaccgagct
gcggccactc
tagttgccag
cactcccact
tcattctatt
tagcaggcat
gcaagcgaac
gtaaactgga
caagagacag
ccggccgcett
tctgatgccg
gacctgtccg
acgacgggcg
ctgctattgg
aaagtatcca
ccattcgacc
cttgtcgatc
gccaggctca
tgcttgccga
ctgggtgtgg
cttggcggeg

atcaaaggat
acaaaagtaa
gccaaaatta
ctagaacttt
tacccatgtt
acacagtggg
ctgcaggcaa
ttccttgggt
gtacaggcca
attgaggcgc
agaatcctgg
tctggaaaac
acaattttaa
taatagcaac
ttcgggttta
gcttagggtt
agtgggcaga
gaaccggtgc
tccgeetttt
ttcttttteg
ggccgctcta
gattacaaaa
tgtggatacg
ttctcctect
aggcaacgtg
gccaccacct
gaactcatcg
aattccgtgg
acctggattc
cttccttceccc
cagacgagtc
cctttaagac
gggggactgg
gggtctctct
ctgcttaagc
tgtgactctg
agaattcgat
cggatccact
aagtctggag
ccatctgttg
gtcctttect
ctggggggtyg

gctggggatg
cggaattgcc

tggctttctc
gatgaggatc
gggtggagag
ccgtgttceccg
gtgccctgaa
ttccttgege
gcgaagtgcc
tcatggctga
accaagcgaa
aggatgatct
aggcgagcat
atatcatggt
cagaccgcta
aatgggctga

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
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



ccgcttecte
ccttcttgac
ccttacgcecat
cgcggaaccce
aaaatccctt
ggatcttctt
ccgctaccag
actggcttca
caccacttca
gtggctgctg
ccggataagg
cgaacgacct

cccgaaggga
acgagggagc
ctctgacttg
gccagcaacg
tttcctgcegt
accgctcgcecc
cgcccaatac
gacaggtttc
actcattagg
gtgagcggat
attaaccctc
gagatccggt
tccgcecceccagt
ggccgaggcece
cctaggcttt
tgttgacatt
agcccatata
cccaacgacc
gggactttcc
catcaagtgt
gcctggcatt
gtattagtca
tagcggtttg
ttttggcacc
caaatgggcg
gcagctgctt

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

13
66
DNA

<220>
<223> T2A

<400> 13

gtgctttacg
gagttcttct
ctgtgcggta
ctatttgttt
aacgtgagtt
gagatccttt
cggtggtttg
gcagagcgca
agaactctgt
ccagtggcga
cgcagcggtc
acaccgaact
gaaaggcgga
ttccaggggg
agcgtcgatt
cggccttttt
tatcccctga
gcagccgaac
gcaaaccgcc
ccgactggaa
caccccaggce
aacaatttca
actaaaggga
cgaccagcaa
tccgeccatt
gcctcggcect
tgcaaaaagc
gattattgac
tggagttccg
cccgceccatt
attgacgtca
atcatatgcc
atgcccagta
tcgctattac
actcacgggg
aaaatcaacqg
gtaggcgtgt
tttgcctgta

gtatcgccgce
gaattattaa
tttcacaccg
atttttctaa
ttcgttccac
ttttctgcgce
tttgccggat
gataccaaat
agcaccgcct
taagtcgtgt
gggctgaacg
gagataccta
caggtatccg
aaacgcctgg
tttgtgatgc
acggttcctg
ttctgtggat
gaccgagcgc
tctceceecgeg
agcgggcagt
tttacacttt
cacaggaaac
acaaaagctg
ccatagtccc
ctccgcccca
ctgagctatt
ttcgacggta
tagttattaa
cgttacataa
gacgtcaata
atgggtggag
aagtacgccc
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggaattcg
ctgggtctct

Artificial Sequence

tcccgattcg
cgcttacaat
catacaggtg
atacattcaa
tgagcgtcag
gtaatctgct
caagagctac
actgttcttc
acatacctcg
cttaccgggt
gggggttcgt
cagcgtgagc
gtaagcggca
tatctttata
tcgtcagggg
gccttttgcet
aaccgtatta
agcgagtcag
cgttggccga
gagcgcaacg
atgcttccgg
agctatgacc
gagctccacc
gcccctaact
tggctgacta
ccagaagtag
tcgattggct
tagtaatcaa
cttacggtaa
atgacgtatg
tatttacggt
cctattgacg
tgggactttc
cggttttggce
ctccacccca
aaatgtcgta
gagtggcgag
ctg

cagcgcatcg
ttcctgatgce
gcacttttcg
atatgtatcc
accccgtaga
gcttgcaaac
caactctttt
tagtgtagcc
ctctgctaat
tggactcaag
gcacacagcc
tatgagaaag
gggtcggaac
gtcctgtcgg
ggcggagect
ggccttttgce
ccgcctttga
tgagcgagga
ttcattaatg
caattaatgt
ctcgtatgtt
atgattacgc
gcggtggegg
ccgcccatcce
atttttttta
tgaggaggct
catgtccaac
ttacggggtc
atggcccgcec
ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccgc
ccctcagatc

ccttctatceg
ggtattttct
gggaaatgtg
gctcatgacc
aaagatcaaa
aaaaaaacca
tccgaaggta
gtagttaggc
cctgttacca
acgatagtta
cagcttggag
cgccacgctt
aggagagcgc
gtttcgccac
atggaaaaac
tcacatgttc
gtgagctgat
agcggaagag
cagctggcac
gagttagctc
gtgtggaatt
caagctcgaa
cctcgaggtc
cgcccctaac
tttatgcaga
tttttggagg
attaccgcca
attagttcat
tggctgaccg
aacgccaata
cttggcagta
taaatggccc
gtacatctac
tgggcgtgga
tgggagtttyg
cccattgacg
ctgcatataa

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
5880
5940
6000
6060
6120
6180
6240
6273

ggcggcggag agggcagagg aagtcttcta acatgcggtg acgtggagga gaatcccggce 60

cctagg

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

14
50
DNA

<220>
<223>

Artificial Sequence

IL21-T2A forward primer

66



<400> 14

ccgccagaac acagctggct agcgccacca tgagatccag tcctggcaac

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

15
36
DNA

<220>

<223>

<400> 15

Artificial Sequence

IL21 T2A reverse primer

tgtcaccagg agaagcatcc tagggccggg attctc

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

16
492
DNA

<220>
<223>

<400> 16

gccaccatga
ttcttgggga
atgcgtcaac
gaatttctgc
tttcagaagg
tcaattaaaa
agactaacat
agattcaaat
agtgaagatt

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

17
21
DNA

<220>

<223>

<400> 17

gatccagtcc
cactggtcca
ttatagatat
cagctccaga
cccaactaaa
agctgaagag
gcccttcatg
cacttctcca
cc

Artificial Sequence

IL-21 nt sequence

tggcaacatg
caaatcaagc
tgttgatcag
agatgtagag
gtcagcaaat
gaaaccacct
tgattcttat
aaagatgatt

Artificial Sequence

IL7 forward primer

atgcttctcc tggtgacaag c

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

18
49
DNA

<220>

<223>

<400> 18

Artificial Sequence

IL7 reverse primer

gagaggattg
tcccaaggtce
ctgaaaaatt
acaaactgtg
acaggaaaca
tccacaaatg
gagaaaaaac
catcagcatc

tcatctgtct
aagatcgcca
atgtgaatga
agtggtcagc
atgaaaggat
cagggagaag
cacccaaaga
tgtcctctag

gcagcccggg tctagagcgg ccgctcactc gaggtgttct ttagtgccc

<210> 19
<211> 531
<212> DNA

gatggtcatc
catgattaga
cttggtccct
tttttcctge
aatcaatgta
acagaaacac
attcctagaa
aacacacgga

50

36

60

120
180
240
300
360
420
480
492

21

49



<213>

<220>
<223> IL-7
<400> 19

atgcttctcc
atcccagatt
agcatcgatc
tttaactttt
gctgctcgca
ttattaaaag
agaaaaccag
ttaaaggaac
aaaacttgtt

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

20
25
DNA

<220>

<223>

<400> 20

nucleotide

tggtgacaag
gtgatattga
aattattgga
ttaaaagaca
agttgaggca
tttcagaagg
ctgccctggg
agaaaaaact
ggaataaaat

Artificial Sequence

sequence

ccttctgcectc
aggtaaagat
cagcatgaaa
tatctgtgat
atttcttaaa
cacaacaata
tgaagcccaa
gaatgacttg
tttgatgggc

Artificial Sequence

PDL1.l1-Forward primer

caccggtcca gatgacttcg gcctt

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

21
25
DNA

<220>

<223>

<400> 21

Artificial Sequence

PDL1.1-Reverse primer

aaacaaggcc gaagtcatct ggacc

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

22
20
DNA

<220>
<223>

<400> 22
tccagatgac

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

23
22
DNA

<220>

<223>

<400> 23

ttcggcettg

Artificial Sequence

Artificial Sequence

IL-10 Forward primer

tgtgagttac
ggcaaacaat
gaaattggta
gctaataagg
atgaatagca
ctgttgaact
ccaacaaaga
tgtttcctaa
actaaagaac

PD-L1 small guide RNA sequence

cacacccagc
atgagagtgt
gcaattgcct
aaggtatgtt
ctggtgattt
gcactggcca
gtttggaaga
agagactatt
acctcgagtg

attcctcctg
tctaatggtc
gaataatgaa
tttattccgt
tgatctccac
ggttaaagga
aaataaatct
acaagagata
a

60

120
180
240
300
360
420
480
531

25

25

20



aggaacacgc gaatgagaac cc

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

24
22
DNA

<220>

<223>

<400> 24

Artificial Sequence

IL-10 Reverse primer

tgcaaggcat ggggagcatc tt

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

25
19
DNA

<220>
<223>

<400> 25
ggctggccct

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

26
1004
DNA

<220>
<223>

<220>
<221>
<222> 9,

991, 992,
<223> n =

<400> 26

ggcattgann
ctggctccgce
gaacgttctt
tcgtaacctc
accctgagtg
gcgttgcatg
tgaaacctga
agccatgtcc
cggaacaacg
cggtagttgg
gcggagaggg
ggatgtgccg
tcctagctgt
tgccctgcga
ngaagattct
tgatcgtttt
taaacttnag

<210> 27

misc
10,
993,
A,T,C or G

caccccagt

feature
685, 824,
994,

ggtgcctaga
ctttttcccg
tttcgcaacg
ccttttgttg
tcaaccacag
tgctcactat
tctaagctat
catcaattgt
cgcctcgcecce
tatactgctg
cagaggaagt
agccatctct
cactcaaggg
gagttcccag
ggggcagcat
gattccaaaa
atggaagant

Artificial Sequence

Artificial Sequence

841, 863,

995

gaaggtggcg
agggtggggg
ggtttgccgce
tgtgagctcc
aatggtagcg
aaggatccgc
atgccgatct
acacatagct
cttactggag
gtggtggttc
cttctaacat
cttangcgct
aagacgctgg
aagaagatca
ggnaaagtgt
aagggcatgg
ctcagactta

IL-10 small guide RNA sequence

EFla - Her2tG- hToll sequence

933, 934,

cggggtaaac
agaaccgtat
cagaacacag
ctcacccagc
ttacctgctt
cattttgcgt
ggaagtttcc
gcgtcgactt
gcggatcggg
tcggagtagt
gcggtgacgt
tgctgctgcet
tgctggggaa
cagtcttcac
attaattaga
gannaaagga
nnnnntgtga

949,

950,

tgggaaagtg
ataagtgcag
ctgggctagc
ttttctgctg
tgggcctgaa
ggcgcggtgce
cgatgaggag
agatgacaag
aggcggctca
atttgggata
ggaggagaat
gctgctgcag
ggaaggggaa
ctgnaagttc
ggaggttcgc
tcgtttcenn

gctg

968,

979,

atgtcgtgta
tagtcgccgt
atgttgctcc
atcccgtgcece
gctgatcagt
ccttcgggcg
ggggcttgcc

gggtgcccgg
ataatatcag

ttgataggcg
cccggcccta
ctgtcacaac
tcagcagaac
tctgaccaga
cttcgcagtt
tcatcatcaa

22

22

19

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1004



<211>
<212>
<213>

1610
DNA

<220>

Artificial Sequence

<223> Single chain IL-12

<400> 27

atgtgtcacc
gtggccatat
gcccctggag
accttggacc
gagtttggag
ctcctgcectge
aaagaaccca
acctgctggt
ggctcttctg
agaggggaca
gctgctgagg
gaaaactaca
ttgcagctga
acctggagta
agcaagagag
cgcaaaaatg
gaatgggcat
aacctccccg
ctgctgaggg
tgcacttctg
gcctgtttac
ttcataacta
cttagtagta
aagctgctga
gatgagctga
gaagaaccgg
ttcgggcagt

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

28
2197
DNA

<220>
<223>

<400> 28

ctggggatcg
ggcgatgtcg
tgtgcgctcc
cccgagcettt
caatgtaggg
gaacggctct
cttaccctta
gtgcctacgt
ggcagacctt
cgcgaacttg
tttccgcecttg
ttcatcattt
aatggtcacc

agcagttggt
gggaactgaa
aaatggtggt
agagcagtga
atgctggcca
ttcacaaaaa
aaaataagac
ggctgacgac
acccccaagg
acaaggagta
agagtctgcc
ccagcagctt
agccattaaa
ctccacattc
aaaagaaaga
ccagcattag
ctgtgccctg
tggccactcc
ccgtcagcaa
aagagattga
cattggaatt
atgggagttg
tttatgaaga
tggatcctaa
tgcaggccct
atttttataa
gactattgat

gcctcttcat
aagagaaccc
tttcctgett
ctttgaaggg
gggaagctgce
ccatcactaa
atacggcaca
caaagaaaaa
ttgttgaaat
tgatcccgtg
atactcttat
caaatgcaac
tgtataaaac

catctcttgg
gaaagatgtt
cctcacctgt
ggtcttaggc
gtacacctgt
ggaagatgga
ctttctaaga
aatcagtact
ggtgacgtgc
tgagtactca
cattgaggtc
cttcatcagg
gaattctcgg
ctacttctcc
tagagtcttc
cgtgcgggcec
cagtgttcct
agacccagga
catgctccag
tcatgaagat
aaccaagaat
cctggcctcc
cttgaagatg
gaggcagatc
gaatttcaac
aactaaaatc
agagtgatga

Artificial Sequence

ggggtccggt
agggcctatg

gctgttgacg
aacccaacac
tcacaagtgg
gagtgcatgt
ggctaaccat
agaaactgag
gtactcagaa
tagagttacg
tccagatggg
ttataaggag
caattacttg

ttttccctgg
tatgtcgtag
gacacccctg
tctggcaaaa
cacaaaggag
atttggtcca
tgcgaggcca
gatttgacat
ggagctgcta
gtggagtgcc
atggtggatg
gacatcatca
caggtggagg
ctgacattct
acggacaaga
caggaccgct
ggagtagggg
atgttcccat
aaggccagac
atcacaaaag
gagagttgcc
agaaagacct
taccaggtgg
tttctagatc
agtgagactg
aagctctgca
gctatctgaa

EGFRt-P2A-soluble VEGF Receptor

gccaccaact
gtatcttact
ggctctagca
attatgcagg
tccecttececg
ggaaggaacg
accgggttct
tcagccatct
ataccggaaa
agccccaaca
aagagaataa
ataggcctcc
acgcaccgac

tttttctggc
aattggattg
aagaagatgg
ccctgaccat
gcgaggttct
ctgatatttt
agaattattc
tcagtgtcaa
cactctctgc
aggaggacag
ccgttcacaa
aacctgaccc
tcagctggga
gcgttcaggt
cctcagccac
actatagctc
tacctggggt
gccttcacca
aaactctaga
ataaaaccag
taaattccag
cttttatgat
agttcaagac
aaaacatgct
tgccacaaaa
tacttcttca
tgcttcctaa

tttctctecct

gggataccgg
gcgggagcaa
ccgggcagac
aaatggttag
gaaagcagtt
attcatgtaa
acatctttat
ttatccatat
tcaccgtgac
tttgggactc
tgacctgtga
aaacaaacac

atctcccctce
gtatccggat
tatcacctgg
ccaagtcaaa
aagccattcg
aaaggaccag
tggacgtttc
aagcagcaga
agagagagtc
tgcctgccca
gctcaagtat
acccaagaac
gtaccctgac
ccagggcaag
ggtcatctgc
atcttggagc
gggcgccaga
ctcccaaaac
attttaccct
cacagtggag
agagacctct
ggccctgtgce
catgaatgca
ggcagttatt
atcctcccett
tctttcagaa

gaagcaggcg
tgtcctgttyg
actgaaggac
tctccacttg
caaagagagc
ttgctcaacc
gtatttggct
ttctgacaca
gacagaaggt
gctgaagaaa
ccggaagggg
agccacagtc
aatcatagac

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
1610

60

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



gtccaaatca
tgtactgcca
aagaacaagc
ttctacagtg
aataaagata
aatacgagcg
gtactggaaa
ccttcacccg
taccttacac
tataccattc
attgtaaatg
ctctatccac
acaattaagt
tgttctaata
gagagcataa
gtcgtggctg
acagttggac
cttgagaaaa
ctttatcggg
tctatatcca
attatgaatg
acaggtgagg
aaagctgtat
agtaatgtca

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

29
1641
DNA

<220>
<223>

<400> 29

atggaggatg
actgctggtg
gccttcactg
gtgaggctgg
tgctctgaga
gctgtggccc
agccagccaa
aagaagctgc
ttccagagca
tttgtgcctg
tccactggac
catgccagag
gttccattcc
agagtggtgc
aagatccagt
attgacaagt
aaggaggtgg
ggcctgactg
gctgtgggca
accctgggag
tatgtgaaca
ggtgacattg
ctcatcaagt
caccccaaca

gtactcctcg
ctacacctct
gggcctctgt
ttctcactat
aaggcctcta
tccatattta
ccgttgcggg
aggtagtttg
gcggctactc
tcttgtcaat
tcaaacccca
tgggtagtag
ggttttggca
atgaagaaag
ctcaaaggat
atagtcggat
gaaacatctc
tgccgaccga
acgtaacgtg
aacagaagat
tatcattgca
agatacttca
tttcaaggat
aacactgagc

ccaagaatat
agcaactgca
atgctcacat
cagaagccat
actctctcca
ctgccaatga
ctgtggtctt
ccatcatcca
tgtatacctt
agagctttga
tgcccaaagqg
accccatctt
atcatggcett
tgatgtatag
ctgccctgcet
atgacctgag
gtgaggctgt
agaccacctc
aggtggttcc
tgaaccagag
accctgaggc
cctactggga
acaaaggcta
tctttgatgc

accggtcaaa
caatacgcga
gcgccggega
cgataagatg
tacttgtaga
tgacaaggct
caaacgatca
gcttaaggac
cctcatcatc
aaagcaaagt
gatttacgaa
acaaattttg
tccectgtaat
tttcattctg
ggccatcata
ttccgggatt
attctatatc
aggtgaggat
gattctcctc
ggcaatcacg
agatagtgga
aaaaaaagaa
aagcaaattc
tctagacccg

Artificial Sequence

EGreen Fluorescent Protein

taagaaaggc
caaggccatg
tgaggtggac
gaaaagatat
gttcttcatg
catctacaat
tgtgagcaag
gaagatcatc
tgtgaccagc
cagggacaag
tgtggctctg
tggcaaccag
tggcatgttc
gtttgaggag
ggtgcccact
caacctgcat
ggcaaagagg
tgccatcctc
cttttttgag
gggtgagctg
caccaatgcc
tgaggatgag
ccaagtggca

tggtgtggct

ttgctgagag
gttcaaatga
atcgaccaaa
caaaataaac
gttagaagtg
ttcataaccg
tacagattgt
ggcttgcctg
aaggacgtca
aacgttttta
aaggcggtaa
acgtgcacgg
cataatcatt
gatgctgact
gaagggaaaa
tatatatgca
actgacgtgc
ctgaagttgt
agaactgtta
aaggagcata
acatacgctt
atcaccatca
aagagtacta

ggctgca

cctgccccat
aagaggtatg
atcacctatg
ggactgaaca
cctgtgttag
gagagagagc
aagggcctgce
atcatggaca
cacttacccc
accattgctc
ccccacagaa
atcatccctg
acaacactgg
gagctgtttc
ctgttcagct
gagattgcct
ttccatctcc
atcacccctg
gccaaggtgg
tgtgtgaggg
ctgattgaca
cactttttca
cctgctgagc
ggcctgcctg

10

gccacacact
catggtctta
gcaattctca
tcactatcga
ggccaagttt
tgaagcaccg
caatgaaggt
ccacggaaaa
cggaagagga
aaaacctcac
gtagcttccc
cttacggtat
cagaggcaag
ccaacatggg
ataaaatggc
tagcaagtaa
caaacggctt
catgcactgt
ataatagaac
gtatcacgtt
gtagagcgcg
gaggggagca
gaaatgattg

tctaccctct
ccctggtcecc
ctgaatactt
ccaaccacag
gagccctgtt
tcctgaacag
aaaagatcct
gcaagactga
ctggcttcaa
tgattatgaa
ctgcttgtgt
acactgccat
ggtacctgat
tgaggagcct
tctttgccaa
ctggaggagc
caggaatcag
aaggagatga
tggacctgga
gtcccatgat
aggatggctg
ttgtggacag
tagagagcat
atgatgatgc

ggtcctgaat
tcctgacgag
tgcaaacatc
taagatgcaa
taaatctgta
aaagcagcag
taaagcgttt
gagcgcacga
tgccggcaat
agcaacattg
tgatccggca
cccccaacca
gtgtgacttt
gaaccggata
ttcaacactt
taaggtaggg
tcacgttaac
aaacaagttt
catgcactac
gaacttgacc
caatgtctat
ctgtaacaaa
cacaacgcaa

ggaagatggc
tggcaccatt
tgagatgtct
gattgtggtg
cattggagtg
catgggcatc
gaatgtgcag
ctaccagggc
tgagtatgac
cagctctggc
gagattcagc
cctgtctgtg
ctgtggcttc
acaagactac
gagcaccctc
acccctgagce
acagggctat
caagcctggt
cactggcaag
catgtctggc
gctgcactct
gctgaagagc
cctgctccag
tggagagctg

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2197

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440



cctgctgctg
tatgtggcca
gaggtgccaa
aaggccaaga

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

30
1038
DNA

<220>
<223>

<400> 30

ggcggcggag
cctaggatgc
aggcccgagg
ctcaagggga
aaacccttct
gccatctggce

ccggggceccce
ggggagctgt
aggtcctcag
tgggccaaag
agcctgaacc
tcectgtgggg
cccaaggggc
atgtgggtaa
tattattgtc
gtactatggc
tatctgatct

ctgaggagga

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

31
972
DNA

<220>
<223>

<400> 31

atgccacctc
gaggaacctc
gggacctcag
ttcttaaaac
tggcttttca
cccccectetg
ctgttccggt
tcagagggcc
aaagaccgcc
aaccagagcc
ggggtacccc
gggcctaagt
gtaatggaga
tgtcaccgtg
tggcactggc
atcttctgcecce

ttgtggttct
gtcaggtgac
agggtctgac
agggtggcaa

T2A-CD19t

agggcagagg
cacctcctcg
aacctctagt
cctcagatgg
taaaactcag
ttttcatctt
cctctgagaa
tccggtggaa
agggccccag
accgccctga
agagcctcag
taccccctga
ctaagtcatt
tggagacggg
accgtggcaa
actggctgct
tctgecctgtg
aaagataa

ctcgcctect
tagtggtgaa
atggccccac
tcagcctggg
tcttcaacgt
agaaggcctg
ggaatgtttc
ccagctcccc
ctgagatctg
tcagccagga
ctgactctgt
cattgctgag
cgggtctgtt
gcaacctgac
tgctgaggac
tgtgttccct

ggagcatgga aagaccatga ctgagaagga gattgtggac
cactgccaag aagctgaggg gaggtgtggt gtttgtggat
tggcaagctg gatgccagaa agatcagaga gatcctgatc

a

Artificial Sequence

aagtcttcta
cctcectcette
ggtgaaggtg
ccccactcag

cctggggctg
caacgtctct

ggcctggcag
tgtttcggac
ctccceccecttec
gatctgggag
ccaggacctc
ctctgtgtcc
gctgagccta
tctgttgttyg
cctgaccatg
gaggactggt
ttccettgtg

Artificial Sequence

CD19t epitope tag

cttcttcctce
ggtggaagag
tcagcagctg
gctgccaggc
ctctcaacag
gcagcctggc
ggacctaggt
ttccgggaag
ggagggagag
cctcaccatg
gtccaggggc
cctagagctg
gttgccccgg
catgtcattc
tggtggctgg
tgtgggcatt

acatgcggtg
ttcctectet
gaagagggag
cagctgacct
ccaggcctgg
caacagatgg
cctggctgga
ctaggtggcc
gggaagctca
ggagagcctc
accatggccc
aggggccccce
gagctgaagg
ccccgggceca
tcattccacc

ggctggaagg
ggcattcttc

ctcttcctca
ggagataacg
acctggtctc
ctgggaatcc

atggggggct
tggacagtca

ggcctgggcet
ctcatgagcc
cctccgtgtg
gcccctggcet
cccctcetect
aaggacgatc
gccacagctc
cacctggaga
aaggtctcag
cttcatcttc

11

acgtggagga
tcctcacccce
ataacgctgt
ggtctcggga
gaatccacat
ggggcttcta
cagtcaatgt
tgggctgtgg
tgagccccaa
cgtgtgtccc
ctggctccac
tctcctggac
acgatcgccc
cagctcaaga
tggagatcac
tctcagctgt
atcttcaaag

cccccecatgga
ctgtgctgca
gggagtcccc
acatgaggcc
tctacctgtg
atgtggaggg
gtggcctgaa
ccaagctgta
tcccaccgag
ccacactctg
ggacccatgt
gcccggcecag
aagacgctgg
tcactgctcg
ctgtgacttt
aaagagccct

gaatcccggce
catggaagtc
gctgcagtgc
gtcccecgett
gaggcccctg
cctgtgccag
ggagggcagc
cctgaagaac
gctgtatgtg
accgagggac
actctggctg
ccatgtgcac
ggccagagat
cgctggaaag
tgctcggcca
gactttggcect
agccctggtce

agtcaggccc
gtgcctcaag
gcttaaaccc
cctggccatc
ccagccgggg
cagcggggag
gaacaggtcc
tgtgtgggcc
ggacagcctg
gctgtcctgt
gcaccccaag
agatatgtgg
aaagtattat
gccagtacta
ggcttatctg

ggtcctgagg

1500
1560
1620
1641

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1038

60

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



aggaaaagat

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

32
567
DNA

<220>
<223>

<400> 32

ggcggcggag
cctaggatgg
cgtatcgcca
actgacaaca
tccacctgtg
aagccacagg
acagtttgcc
ccaaagtgca
agctctgatg
gacttgttgc

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

33
1539
DNA

<220>
<223>

<400> 33

atgccacctc
gaggaacctc
gggacctcag
ttcttaaaac
tggcttttca
cccecectetg
ctgttccggt
tcagagggcc
aaagaccgcc
aaccagagcc
ggggtacccc
gggcctaagt
gtaatggaga
tgtcaccgtg
tggcactggc
atcttctgcc
aggaaaagat
gagaatcccg
gtcctgtgga
gacatgatag
gatgtgagat
tccatctgtg
ataacactag
gatgctgctt
atgtgttcct
accagcaatc

aa

T2A-sTGEFBRII

agggcagagg
gtcgggggct
gcacgatccc
acggtgcagt
acaaccagaa
aagtctgtgt
atgaccccaa
ttatgaagga
agtgcaatga
tagtcatatt

ctcgcctect
tagtggtgaa
atggccccac
tcagcctggg
tcttcaacgt
agaaggcctg
ggaatgtttc
ccagctcccc
ctgagatctg
tcagccagga
ctgactctgt
cattgctgag
cgggtctgtt
gcaacctgac
tgctgaggac
tgtgttccct
aaggcggcgg
gccctaggat
cgcgtatcgce
tcactgacaa
tttccacctg
agaagccaca
agacagtttg
ctccaaagtg
gtagctctga
ctgacttgtt

Artificial Sequence

aagtcttcta
gctcaggggc
accgcacgtt
caagtttcca
atcctgcatg
ggctgtatgg
gctcccctac
gaagaaaaag
caacatcatc
tcaatga

Artificial Sequence

CD19t-T2A-sTGFBRII

cttcttcctce
ggtggaagag
tcagcagctg
gctgccaggc
ctctcaacag
gcagcctggce
ggacctaggt
ttccgggaag
ggagggagag
cctcaccatg
gtccaggggc
cctagagctg
gttgccccgg
catgtcattc
tggtggctgg
tgtgggcatt
agagggcaga
gggtcggggg
cagcacgatc
caacggtgca
tgacaaccag
ggaagtctgt
ccatgacccc
cattatgaag
tgagtgcaat
gctagtcata

acatgcggtg
ctgtggccgce
cagaagtcgg
caactgtgta
agcaactgca
agaaagaatg
catgacttta
cctggtgaga
ttctcagaag

ctcttcctca
ggagataacg
acctggtctc
ctgggaatcc

atggggggcet
tggacagtca

ggcctggget
ctcatgagcc
cctcecgtgtg
gcccctggcet
cccctetect
aaggacgatc
gccacagctc
cacctggaga
aaggtctcag
cttcatcttc
ggaagtcttc
ctgctcaggg
ccaccgcacg
gtcaagtttc
aaatcctgca
gtggctgtat
aagctcccct
gagaagaaaa
gacaacatca
tttcaatga

12

acgtggagga
tgcacatcgt
ttaataacga
aattttgtga
gcatcacctc
acgagaacat
ttctggaaga
ctttcttcat
aatataacac

cccccecatgga
ctgtgctgca
gggagtcccc
acatgaggcc
tctacctgtg
atgtggaggg
gtggcctgaa
ccaagctgta
tcccaccgag
ccacactctg
ggacccatgt
gcccggcecag
aagacgctgg
tcactgctcg
ctgtgacttt
aaagagccct
taacatgcgg
gcctgtggcece
ttcagaagtc
cacaactgtg
tgagcaactg
ggagaaagaa
accatgactt
agcctggtga
tcttctcaga

gaatcccggce
cctgtggacg
catgatagtc
tgtgagattt
catctgtgag
aacactagag
tgctgcttct
gtgttcctgt
cagcaatcct

agtcaggccc
gtgcctcaag
gcttaaaccc
cctggccatce
ccagccgggyg
cagcggggag
gaacaggtcc
tgtgtgggcc
ggacagcctg
gctgtcctgt
gcaccccaag
agatatgtgg
aaagtattat
gccagtacta
ggcttatctg
ggtcctgagg
tgacgtggag
gctgcacatc
ggttaataac
taaattttgt
cagcatcacc
tgacgagaac
tattctggaa
gactttcttc
agaatataac

972

60

120
180
240
300
360
420
480
540
567

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
1539



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

34
1990
DNA

<220>
<223>

<400> 34

atggaggatg
actgctggtg
gccttcactg
gtgaggctgg
tgctctgaga
gctgtggccc
agccagccaa
aagaagctgc
ttccagagca
tttgtgcctg
tccactggac
catgccagag
gttccattcc
agagtggtgc
aagatccagt
attgacaagt
aaggaggtgg
ggcctgactg
gctgtgggcea
accctgggag
tatgtgaaca
ggtgacattg
ctcatcaagt
caccccaaca
cctgctgctg
tatgtggcca
gaggtgccaa
aaggccaaga
gacgtggagg
ttcctcaccce
gataacgctg

tggtctcggg
ggaatccaca

gggggcttct

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

35
972
DNA

<220>
<223>

<400> 35

gccaccatgg
gcacgcccaa
tcaatgcaca
accgcaatga
tctatacatg

EGFP:

IL-15

Artificial Sequence

ffluc-T2A-CD19t

ccaagaatat
agcaactgca
atgctcacat
cagaagccat
actctctcca
ctgccaatga
ctgtggtctt
ccatcatcca
tgtatacctt
agagctttga
tgcccaaagg
accccatctt
atcatggctt
tgatgtatag
ctgccctgcet
atgacctgag
gtgaggctgt
agaccacctc
aggtggttcc
tgaaccagag
accctgaggce
cctactggga
acaaaggcta
tctttgatgce
ttgtggttct
gtcaggtgac
agggtctgac
agggtggcaa
agaatcccgg
ccatggaagt
tgctgcagtg
agtccccgcet
tgaggcccct

cacttccagt
actgggtcaa
tagacgctac
aatgtttttt
acacagttga

taagaaaggc
caaggccatg
tgaggtggac
gaaaagatat
gttcttcatg
catctacaat
tgtgagcaag
gaagatcatc
tgtgaccagc
cagggacaag
tgtggctctg
tggcaaccag
tggcatgttc
gtttgaggag
ggtgcccact
caacctgcat
ggcaaagagg
tgccatcctc
cttttttgag
gggtgagctg
caccaatgcc
tgaggatgag
ccaagtggca
tggtgtggct
ggagcatgga
cactgccaag
tggcaagctyg
aggcggcgga
ccctaggatg
caggcccgag
cctcaagggg
taaacccttc
ggccatctgg

Artificial Sequence

cacagcgctt
tgtaatcagce
gttgtacacc
gctggagctt
gaatttgatc

cctgccceccecat
aagaggtatg
atcacctatg
ggactgaaca
cctgtgttag
gagagagagc
aagggcctgc
atcatggaca
cacttacccc
accattgctc
ccccacagaa
atcatccctg
acaacactgg
gagctgtttc
ctgttcagct
gagattgcct
ttccatctcce
atcacccctg

gccaaggtgg
tgtgtgaggg
ctgattgaca
cactttttca
cctgctgagce
ggcctgcctg
aagaccatga
aagctgaggg
gatgccagaa
gagggcagag
ccacctcctc
gaacctctag
acctcagatg
ttaaaactca
cttttcatct

cttctgcctt
gacctgaaga
gaatcagatg
caagttatat
atattggcaa

13

tctaccctcect
ccctggtcecc
ctgaatactt
ccaaccacag
gagccctgtt
tcctgaacag
aaaagatcct
gcaagactga
ctggcttcaa
tgattatgaa
ctgcttgtgt
acactgccat
ggtacctgat
tgaggagcct
tctttgccaa
ctggaggagc
caggaatcag
aaggagatga
tggacctgga
gtcccatgat
aggatggctg
ttgtggacag
tagagagcat
atgatgatgc
ctgagaagga
gaggtgtggt
agatcagaga
gaagtcttct
gcctectcett
tggtgaaggt
gccccactca

gcctggggcet
tcaacgtctc

tggcactgct
agattgaaga
ttcatcctag
cccttgagtc
acaatagctt

ggaagatggc
tggcaccatt
tgagatgtct
gattgtggtg
cattggagtg
catgggcatc
gaatgtgcag
ctaccagggc
tgagtatgac
cagctctggc
gagattcagc
cctgtctgtg
ctgtggcttc
acaagactac
gagcaccctc
acccctgagce
acagggctat
caagcctggt
cactggcaag
catgtctggc
gctgcactct
gctgaagagc
cctgctccag
tggagagctg
gattgtggac
gtttgtggat
gatcctgatc
aacatgcggt
cttcctcectce
ggaagaggga
gcagctgacc
gccaggcctg
tcaacagatg

tctccacgca
cctgattcaa
ctgtaaagtc

tggggacgca
gtcttccaac

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
1680
1740
1800
1860
1920
1980
1990

60

120
180
240
300



ggtaatgtca
gaatttctcc
tgggctcctce
ggagccacaa
atgcgaattt
ctcaacagcc
atcgaggatc
catccgtcat
ttggagtctg
aatagtcttt
gaggagaaga
aacacgagtt

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

36
25
DNA

<220>

<223>

<400> 36

cagagtccgg
agagtttcgt
tcgccggaac
atttcagtct
caaaaccaca
atttcttgac
tgatccagag
gtaaagtaac
gagatgcctc
ccagtaacgg
acattaagga

ga

ttgtaaagag
acatattgta
ctgtggcgtt
gcttaaacag
tcttagatca
tgaagccaac
tatgcacata
ggcgatgaag
tattcatgac
taacgttaca
attccttcag

Artificial Sequence

Forward cloning primer

ctagaggcta gcgccaccat ggcac

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

37
23
DNA

<220>
<223>

<400> 37

Artificial Sequence

Reverse cloning primer

ctaggcggcc gctcaactcg tgt

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

38
1162
DNA

<220>
<223>

<400> 38

ctggggatcg
ggcgatgtcg
gaattgcccc
cacggtatgg
gacaaagacc
aacctggtta
cgcatcaact
aatatcaaag
actacggaag
gtccaggcga
cagcagcgct
gtgctttccc
acaatcgact
agtcctggca

Entolomid

(TLRS

gcctcttcat
aagagaaccc
accctgcatt
cgagtatgac
cgatggctca
aatcacagtc
ctgctaagga
gacttacgca
gagcgctgaa
caacgggcac
tggaagagat
aggacaatca
tgcaaaaaat

ttagtggtgg

Artificial Sequence

agonist)

ggggtccggt
agggcctatg

cttgcttata
tggcggccag
ggtcatcaat
atccttgtca
tgatgcagct
ggccagtagg
cgaaatcaac
gaattctgat
tgatagggta
gatgaagata
agatgtgaaa
cggcggtggg

tgtgaggaac
caaatgttca
ctgctgctgt
gcaggggatg
atcagcatac
tgggtcaacg
gacgcaacgc
tgtttccttce
acggtagaga
gagagcggat
tcctttgtcecce

gccaccaact
ctcctgctcg
ccaatgcgcg
cagatgggcc
actaatagcc
tcagcgatag
ggtcaagcaa
aatgcgaatg
aataacctcc
agcgatctta
agcggacaaa
caagtcggcg
agcctcgggt
attttggaca

14

ttgaagagaa
taaatacttc
ctttggtgat
tggaggagaa
agtgttatct
taatttctga
tttacaccga
tcgagcttca
atttgatcat
gtaaagaatg
acatcgttca

tttctctecct
taacctctct
gcagtcacca
gggacctgta
tgtcactgct
agaggttgtc
tagcaaaccg
atggaataag
agcgcgttcg
aatcaataca
cgcaattcaa
caaacgacgg

tggatgggtt
gcatgggtac

aaacattaaa
tatctatatc
tacaggaagt
ccccggcecca
ttgtctgctg
tcttaaaaaa
aagtgatgtc
ggtaatttca
tctcgctaac
tgaggaattg
gatgtttatt

gaagcaggcg
ccttttgtgce
tcatcatcac
tgatgacgat
cacccagaac
ttctggactc
attcacctcc
catcgcacag
cgaactctct
agacgagata
tggcgttaaa
ggagacgatt
taacgtcaat
tcttattaat

360
420
480
540
600
660
720
780
840
900
960
972

25

23

60

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



gaagatgccg
ttgagtaaag
gccattacca
gacgccgatt
ggcacctccg
taagctctag

<210>
<211>
<212>

39
440
PRT

cagcagctaa
ttgacgcagt
acctcggcaa
acgcaacaga
tactggctca
acccgggctg

aaaaagtact
ccgcagcagt
taccgtcacc
agtgtctaac
ggccaatcaa
ca

gctaacccgce
ctgggcgcga
aatttgaatt
atgtctaaag
gttccacaga

tggcatccat
tacaaaacag
cagcgagatc
ctcaaatctt
atgtgctgag

<213>

<220>

<223>

<400>

Gln
1

Ser
Gly
Ala
Lys
65

Leu
Ala
Ser
Arg
Tyr
145
Ser
Ser
Thr
Lys
Pro
225
Lys
Val
Asp
Phe
Asp

305
Leu

Val
Leu
Met
Val
50

Gly
Gln
Thr
Ala
Ser
130
Phe
Gly
Leu
Tyr
Arg
210
Glu
Asp
Asp
Gly
Asn
290

Trp

Pro

39

Gln
Arg
His
35

Ile
Arg
Met
Asn
Ser
115
Thr
Pro
Val
Ser
Thr
195
Val
Phe
Thr
Val
Val
275
Ser

Leu

Ser

Leu Val

Leu
20
Trp

Asp
Val
Trp Tyr
Phe Thr

Ser
85
Asp

Asn

Asp
100
Thr

Ser Glu

Glu Pro
Thr
165
Val

His

Ser
180
Asn

Glu Ser

Leu Gly
Met
245
Gln

Leu

Ser
260
Glu Val

Thr Tyr

Asn Gly

Ile
325

Ser

Glu
Cys
Arg
Asp
Ile
70

Leu
Tyr
Gly
Ser
Val
150
Phe
Val
Val
Lys
Gly
230
Ile
Glu
His
Arg
Lys

310
Glu

Artificial Sequence

scFV PD-1 inhibitor

Ser
Lys
Gln
Gly
55

Ser
Arg
Trp
Pro
Thr
135
Thr
Pro
Thr
Asp
Tyr
215
Pro
Ser
Asp
Asn
Val
295

Glu

Lys

Gly
Ala
Ala
40

Ser
Arg
Ala
Gly
Ser
120
Ala
Val
Ala
Val
His
200
Gly
Ser
Arg
Pro
Ala
280
Val

Tyr

Thr

Gly
Ser
25

Pro
Lys
Asp
Glu
Gln
105
Val
Ala
Ser
Val
Pro
185
Lys
Pro
Val
Thr
Glu
265
Lys
Ser

Lys

Ile

Gly
10

Gly
Gly
Arg
Asn
Asp
90

Gly
Phe
Leu
Trp
Leu
170
Ser
Pro
Pro
Phe
Pro
250
Val
Thr
Val

Cys

Ser
330

15

Val
Ile
Lys
Tyr
Ser
75

Thr
Thr
Pro
Gly
Asn
155
Gln
Ser
Ser
Cys
Leu
235
Glu
Gln
Lys
Leu
Lys

315
Lys

Val
Thr
Gly
Tyr
60

Lys
Ala
Leu
Leu
Cys
140
Ser
Ser
Ser
Asn
Pro
220
Phe
Val
Phe
Pro
Thr
300

Val

Ala

Gln
Phe
Leu
45

Ala
Asn
Val
Val
Ala
125
Leu
Gly
Ser
Leu
Thr
205
Pro
Pro
Thr
Asn
Arg
285
Val

Ser

Lys

Pro
Ser
30

Glu
Asp
Thr
Tyr
Thr
110
Pro
Val
Ala
Gly
Gly
190
Lys
Cys
Pro
Cys
Trp
270
Glu
Leu

Asn

Gly

cgattcagcg
atttgattcc
tcggattgag
gcaacaggcc
tctgcttcga

Gly
15
Asn

Arg
Ser
Trp Val

Ser Val

Phe
80
Cys

Leu

Tyr
95
Val Ser

Cys Ser

Asp
Thr

160
Tyr

Leu

Leu
175
Thr Lys

Val Asp

Pro Ala
Pro
240
Val

Lys

Val
255
Tyr Val

Glu Gln

His Gln

Lys Gly
320
Gln Pro

335

900
960
1020
1080
1140
1162



Arg Glu Pro Gln Val Tyr Thr

340

Lys Asn Gln Val Ser Leu Thr

355

Asp Ile Ala Val Glu Trp Glu
370 375
Lys Thr Thr Pro Pro Val Leu

385

390

Ser Arg Leu Thr Val Asp Lys

405

Ser Cys Ser Val Met His Glu

420

Ser Leu Ser Leu Ser Leu Gly

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

<220>
<223>

<400>

435

40

214

PRT

Artificial Sequence

Light chain sequence

40

Glu Ile Val Leu Thr Gln Ser

1

5

Glu Arg Ala Thr Leu Ser Cys

20

Leu Ala Trp Tyr Gln Gln Lys

35

Tyr Asp Ala Ser Asn Arg Ala

50

55

Ser Gly Ser Gly Thr Asp Phe

65

70

Glu Asp Phe Ala Val Tyr Tyr

85

Thr Phe Gly Gln Gly Thr Lys

100

Pro Ser Val Phe Ile Phe Pro

115

Thr Ala Ser Val Val Cys Leu
130 135
Lys Val Gln Trp Lys Val Asp

145

150

Glu Ser Val Thr Glu Gln Asp

165

Ser Thr Leu Thr Leu Ser Lys

180

Ala Cys Glu Val Thr His Gln

195

Phe Asn Arg Gly Glu Cys
210

<210>
<211>
<212>

41
128
PRT

Leu
Cys
360
Ser
Asp
Ser

Ala

Lys
440

Pro
Arg
Pro
40

Thr
Thr
Cys
Val
Pro
120
Leu
Asn
Ser

Ala

Gly
200

Pro
345
Leu
Asn
Ser

Arg

Leu
425

Ala
Ala
25

Gly
Gly
Leu
Gln
Glu
105
Ser
Asn
Ala
Lys
Asp

185
Leu

Pro
Val
Gly
Asp
Trp

410
His

Thr
10

Ser
Gln
Ile
Thr
Gln
90

Ile
Asp
Asn
Leu
Asp
170

Tyr

Ser

16

Ser
Lys
Gln
Gly
395
Gln

Asn

Leu
Gln
Ala
Pro
Ile
75

Ser
Lys
Glu
Phe
Gln
155
Ser

Glu

Ser

Gln
Gly
Pro
380
Ser

Glu

His

Ser
Ser
Pro
Ala
60

Ser
Ser
Arg
Gln
Tyr
140
Ser
Thr

Lys

Pro

Glu
Phe
365
Glu
Phe

Gly

Tyr

Leu
Val
Arg
45

Arg
Ser
Asn
Thr
Leu
125
Pro
Gly
Tyr
His

Val
205

Glu
350
Tyr
Asn
Phe

Asn

Thr
430

Ser
Ser
30

Leu
Phe
Leu
Trp
Val
110
Lys
Arg
Asn
Ser
Lys

190
Thr

Met
Pro
Asn
Leu
Val

415
Gln

Pro
15

Ser
Leu
Ser
Glu
Pro
95

Ala
Ser
Glu
Ser
Leu
175

Val

Lys

Thr
Ser
Tyr
Tyr
400

Phe

Lys

Gly
Tyr
Ile
Gly
Pro
80

Arg
Ala
Gly
Ala
Gln
160
Ser

Tyr

Ser



<213>

<220>
<223>

<400>

Artificial Sequence

Variable heavy

41

Gln Val Gln

1
Ser Le

Gly Me

u Arg

t His
35

Ala Val Ile

50
Lys G1
65
Leu G1

y Arg

n Met

Ala Thr Asn

Ser G1

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

<220>
<223>

<400>
Glu Il
1

y Gly
115

42
107
PRT

Leu
Leu
20

Trp
Trp
Phe
Asn
Asp

100
Gly

Val
Asp
Val
Tyr
Thr
Ser
85

Asp

Gly

Glu
Cys
Arg
Asp
Ile
70

Leu
Tyr

Ser

Ser
Lys
Gln
Gly
55

Ser
Arg

Trp

Gly

Artificial Sequence

Variable light

42
e Val

Glu Arg Ala

Leu Al

Tyr As
50

Ser Gl

65

Glu As

a Trp
35

p Ala

y Ser

p Phe

Thr Phe Gly

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

<220>
<223>

<400>

43
19
PRT

Leu
Thr
20

Tyr
Ser
Gly

Ala

Gln
100

Thr
Leu
Gln
Asn
Thr
Val

85
Gly

Gln
Ser
Gln
Arg
Asp
70

Tyr

Thr

Ser
Cys
Lys
Ala
55

Phe

Tyr

Lys

Artificial Sequence

Optimized heavy chain

43

Gly
Ala
Ala
40

Ser
Arg
Ala

Gly

Gly
120

Pro
Arg
Pro
40

Thr
Thr

Cys

Val

Gly
Ser
25

Pro
Lys
Asp
Glu
Gln

105
Gly

Ala
Ala
25

Gly
Gly
Leu

Gln

Glu
105

Gly
10

Gly
Gly
Arg
Asn
Asp
90

Gly

Gly

Thr
10

Ser
Gln
Ile
Thr
Gln

90
Ile

17

Val
Ile
Lys
Tyr
Ser
75

Thr

Thr

Ser

Leu
Gln
Ala
Pro
Ile
75

Ser

Lys

Val
Thr
Gly
Tyr
60

Lys
Ala

Leu

Gly

Ser
Ser
Pro
Ala
60

Ser

Ser

Gln
Phe
Leu
45

Ala
Asn
Val

Val

Gly
125

Leu
Val
Arg
45

Arg

Ser

Asn

Pro
Ser
30

Glu
Asp
Thr
Tyr
Thr

110
Gly

Ser
Ser
30

Leu
Phe

Leu

Trp

Gly
15

Asn
Trp
Ser
Leu
Tyr
95

Val

Gly

Pro
15

Ser
Leu
Ser

Glu

Pro
95

Arg
Ser
Val
Val
Phe
80

Cys

Ser

Ser

Gly
Tyr
Ile
Gly
Pro

80
Arg



Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Phe Arg Gly

1 5
Val Gln Cys

<210> 44
<211> 57
<212> PRT

<213> Artificial Sequence

<220>

<223> Optimized heavy chain

<400> 44
Ala Thr Gly Gly Ala
1 5
Gly Cys Thr Gly Gly
20

Thr Gly Cys Thr Cys
35

Gly Thr Cys Cys Ala

50

<210> 45

<211> 22

<212> PRT

Gly
Gly
Thr

Gly

Thr

Thr

Thr

Thr
55

<213> Artificial Sequence

<220>

<223> Optimized light chain

<400> 45

Thr
Thr
Thr

40
Gly

10

Thr Gly Gly Gly Cys Thr

10

Thr Thr Cys Cys Thr Cys

25

30

Thr Thr Ala Gly Ala Gly

Thr

45

15

Gly Ala
15
Gly Thr

Gly Thr

Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp

1 5
Leu Ser Gly Ala Arg
20

<210> 46
<211> 66
<212> PRT

Cys

<213> Artificial Sequence

<220>

<223> Optimized light chain

<400> 46
Ala Thr Gly Gly Ala
1 5
Cys Thr Gly Cys Thr
20
Gly Cys Thr Cys Cys
35
Cys Thr Cys Thr Cys
50
Gly Thr
65

Cys
Cys
Thr

Ala

Ala
Ala
Gly

Gly
55

Thr
Gly
Cys

40
Gly

Gly
Cys
25

Thr

Thr

10

Ala
10

Thr
Gly

Gly

18

Gly
Cys
Cys

Cys

Gly
Cys
Thr

Cys
60

Gly
Thr
Cys

45
Ala

Thr
Gly
30

Thr

Gly

15

Cys Cys
15

Gly Gly
Gly Gly

Ala Thr



