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[ Fig. 7]
SEQ ID | Description Sequence
NO
1 PD-L1 intracellular RLRKGRMMDVKKCGIQDTNSKKQSDTHLEET
domain
2 PD-L1 transmembrane THLVILGAILLCLGVALTFIF
domain

PD-L1 extracellular
domain

FTVTVPKDLYVVEYGSNMTIECKFPVEKQLDLAALIVY WEMEDKNIIQFVH
GEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDVKLQDAGVYRCMISYG
GADYKRITVKVNAPYNKINQRILVVDPVTSEHELTCQAEGYPKAEVIWTSSD

HOQVLSGKTTTTNSKREEKLFNVTSTLRINTTTNEIFYCTFRRLDPEENHTAEL

VIPELPLAHPPINER

PD-L1 signal peptide

RIFAVFIFMTYWHLLNA

PD-L1 transmembrane
domain and intracellular
domain

THLVILGAILLCLGVALTFIFRLRKGRMMDVKKCGIQDTNSKKQSDTHLEET

conserved sequence in
2A peptides

GDVEXNPGP, X can be any amino acid residue

Truncated PD-L1 with
extracellular domain
and transmembrane
domain

FTVIVPKDLYVVEYGSNMTIECKFPVEKQLDLAALIVYWEMEDKNIIQFVH
GEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDVKLQDAGVYRCMISYG
GADYKRITVKVNAPYNKINQRILVVDPVTSEHELTCQAEGYPKAEVIWTSSD
HQVLSGKTTTTNSKREEKLFNVTSTLRINTTTNEIFYCTFRRLDPEENHTAEL
VIPELPLAHPPNERTHLVILGAILLCLGVALTFIF

Truncated PD-L1 with
extracellular domain
and transmembrane
domain, with signal
peptide

RIFAVFIFMTY WHLLNAFTVTVPKDLY VVEYGSNMTIECKFPVEKQLDLAAL
IVYWEMEDKNIIQFVHGEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDV
KLQDAGVYRCMISYGGADYKRITVKVNAPYNKINQRILY VDPVTSEHELTC
QAEGYPKAEVIWTSSDHQVLSGKTTTTNSKREEKLFNVTSTLRINTTTNEIFY
CTFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIF

E2A

GSGVKQTLNFDLLKLAGDVESNPGP

10

PD-L1 extracellular
domain with signal
peptide

RIFAVFIFMTYWHLLNAFTVTVPKDLY VVEYGSNMTIECKFPVEKQLDLAAL
IVYWEMEDKNIIQFVHGEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDV
KLQDAGVYRCMISY GGADY KRITVKVNAPYNKINQRILY VDPVTSEHELTC
QAEGYPKAEVIWTSSDHQVLSGKTTTTNSKREEKLFNVTSTLRINTTTNEIFY
CTFRRLDPEENHTAELVIPELPLAHPPNER

11

PD-L1 full length
without signal peptide

FTVTVPKDLY VVEYGSNMTIECKFPVEKQLDLAALIVY WEMEDKNIIQFVH
GEEDLKVQHSSYRQRARLLKDQLSLGNAALQITDVKLQDAGVYRCMISYG
GADYKRITVKVNAPYNKINQRILVVDPVTSEHELTCQAEGYPKAEVIWTSSD
HQVLSGKTTTTNSKREEKLFNVTSTLRINTTTNEIFYCTFRRLDPEENHTAEL
VIPELPLAHPPNERTHLVILGAILLCLGVALTFIFRLRKGRMMDVKKCGIQDT
NSKKQSDTHLEET

12

PD-L1 full length with
signal peptide

MRIFAVFIFMTY WHLLNAFTVTVPKDLY VVEYGSNMTIECKFPVEKQLDLAA
LIVYWEMEDKNIQF VHGEEDLKVQHSSYRQRARLLKDQLSLGNAALQITD
VKLQDAGVYRCMISYGGADYKRITVKVNAPYNKINQRILVVDPVTSEHELT
CQAEGYPKAEVIWTSSDHQVLSGKTTTTNSKREEKLFNVTSTLRINTTTNEIF
YCTFRRLDPEENHTAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIFRLR
KGRMMDVKKCGIQDTNSKKQSDTHLEET

13

Nucleic acid encoding
full-length PD-L1 with
signal peptide

ATGAGGATATTTGCTGTCTTTATATTCATGACCTACTGGCATTTGCTGAACG
CATTTACTGTCACGGTTCCCAAGGACCTATATGTGGTAGAGTATGGTAGCA
ATATGACAATTGAATGCAAATTCCCAGTAGAAAAACAATTAGACCTGGCT
GCACTAATTGTCTATTGGGAAATGGAGGATAAGAACATTATTCAATTTGTG
CATGGAGAGGAAGACCTGAAGGTTCAGCATAGTAGCTACAGACAGAGGG
CCCGGCTGTTGAAGGACCAGCTCTCCCTGGGAAATGCTGCACTTCAGATC
ACAGATGTGAAATTGCAGGATGCAGGGGTGTACCGCTGCATGATCAGCTA
TGGTGGTGCCGACTACAAGCGAATTACTGTGAAAGTCAATGCCCCATACA
ACAAAATCAACCAAAGAATTTTGGTTGTGGATCCAGTCACCTCTGAACAT
GAACTGACATGTCAGGCTGAGGGCTACCCCAAGGCCGAAGTCATCTGGA
CAAGCAGTGACCATCAAGTCCTGAGTGGTAAGACCACCACCACCAATTCC
AAGAGAGAGGAGAAGCTTTTCAATGTGACCAGCACACTGAGAATCAACA
CAACAACTAATGAGATTTTCTACTGCACTTTTAGGAGATTAGATCCTGAGG
AAAACCATACAGCTGAATTGGTCATCCCAGAACTACCTCTGGCACATCCT
CCAAATGAAAGGACTCACTTGGTAATTCTGGGAGCCATCTTATTATGCCTT
GGTGTAGCACTGACATTCATCTTCCGTTTAAGAAAAGGGAGAATGATGGA
TGTGAAAAAATGTGGCATCCAAGATACAAACTCAAAGAAGCAAAGTGAT
ACACATTTGGAGGAGACGTAA

14

MNucleic acid encoding
Truncated PD-L1 with
extracellular demain
and transmembrane
domain with signal

AGGATATTTGCTGTCTTTATATTCATGACCTACTGGCATTTGCTGAACGCAT
TTACTGTCACGGTTCCCAAGGACCTATATGTGGTAGAGTATGGTAGCAATA
TGACAATTGAATGCAAATTCCCAGTAGAAAAACAATTAGACCTGGCTGCA
CTAATTGTCTATTGGGAAATGGAGGATAAGAACATTATTCAATTTGTGCAT

GGAGAGGAAGACCTGAAGGTTCAGCATAGTAGCTACAGACAGAGGGCCC
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peptide

GOGCTGTTGAAGGACCAGCTCTCCCTGGGAAATGCTGCACTTCAGATCACA
GATGTGAAATTGCAGGATGCAGGGGTGTACCGCTGCATGATCAGCTATGG
TGGTGCCGACTACAAGCGAATTACTGTGAAAGTCAATGCCCCATACAACA
AAATCAACCAAAGAATTTTGGTTGTGGATCCAGTCACCTCTGAACATGAA
CTGACATGTCAGGCTGAGGGCTACCCCAAGGCCGAAGTCATCTGGACAA
GCAGTGACCATCAAGTCCTGAGTGGTAAGACCACCACCACCAATTCCAAG
AGAGAGGAGAAGCTTTTCAATGTGACCAGCACACTGAGAATCAACACAA
CAACTAATGAGATTTTCTACTGCACTTTTAGGAGATTAGATCCTGAGGAAA
ACCATACAGCTGAATTGGTCATCCCAGAACTACCTCTGGCACATCCTCCAA
ATGAAAGGACTCACTTGGTAATTCTGGGAGCCATCTTATTATGCCTTGGTG
TAGCACTGACATTCATCTTCTAA

15

Nugleotide sequence
encoding P2A

GGAAGCGGAGCTACTAACTTCAGCCTGCTGAAGCAGGCTGGAGACGTGG
AGGAGAACCCTGGACCT

16

P2A amino acid
sequence

GSGATNEFSLLKQAGDVEENPGP

17

P2A fused with
Truncated PD-L1 with
extracellular domain
and transmembrane
domain

GSGATNFSLLKQAGDVEENPGPRIFAVFIFMTY WHLLNAFTVTVPKDLYVVE
YGSNMTIECKFPVEKQLDLAALIVYWEMEDKNIIQFVHGEEDLKVQHSSYR
QRARLLKDQLSLGNAALQITDVKLOQDAGVYRCMISYGGADYKRITVKVNA
PYNKINQRILVVDPVTSEHELTCQAEGYPKAEVIWTSSDHQVLSGKTTTTINS
KREEKLFNVTSTLRINTTTNEIFYCTFRRLDPEENHTAELVIPELPLAHPPNER
THLVILGAILLCLGVALTFIF

18

Nucleotide sequence
encoding SEQ ID NO:
17

GGAAGCGGAGCTACTAACTTCAGCCTGCTGAAGCAGGCTGGAGACGTGG
AGGAGAACCCTGGACCTAGGATATTTGCTGTCTTTATATTCATGACCTACT
GGCATTTGCTGAACGCATTTACTGTCACGGTTCCCAAGGACCTATATGTGG
TAGAGTATGGTAGCAATATGACAATTGAATGCAAATTCCCAGTAGAAAAAC
AATTAGACCTGGCTGCACTAATTGTCTATTGGGA AATGGAGGATAAGAAC
ATTATTCAATTTGTGCATGGAGAGGAAGACCTGAAGGTTCAGCATAGTAG
CTACAGACAGAGGGCCCGGCTGTTGAAGGACCAGCTCTCCCTGGGAAAT
GCTGCACTTCAGATCACAGATGTGAAATTGCAGGATGCAGGGGTGTACCG
CTGCATGATCAGCTATGGTGGTGCCGACTACAAGCGAATTACTGTGAAAG
TCAATGCCCCATACAACAAAATCAACCAAAGAATTTTGGTTGTGGATCCA
GTCACCTCTGAACATGAACTGACATGTCAGGCTGAGGGCTACCCCAAGGC
CGAAGTCATCTGGACAAGCAGTGACCATCAAGTCCTGAGTGGTAAGACC
ACCACCACCAATTCCAAGAGAGAGGAGAAGCTTTTCAATGTGACCAGCA
CACTGAGAATCAACACAACAACTAATGAGATTTTCTACTGCACTTTTAGG
AGATTAGATCCTGAGGAAAACCATACAGCTGAATTGGTCATCCCAGAACT
ACCTCTGGCACATCCTCCAAATGAAAGGACTCACTTGGTAATTCTGGGAG
CCATCTTATTATGCCTTGGTGTAGCACTGACATTCATCTTC

19

CD19 CAR-P2A-TrPD-
L1

MALPVTALLLPLALLLHAARPDIQMTQTTSSLSASLGDRVTISCRASQDISKY
LNWYQQKPDGTVKLLIYHTSRLHSGVPSRFSGSGSGTDYSLTISNLEQEDIAT
YFCQQGNTLPYTFGGGTKLEITGGGGSGGGGSGGGGSEVKLQESGPGLVAPS
QSLSVTCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIWGSETTYYNSALKSR
LTIKDNSKSQVFLKMNSLQTDDTAIY YCAKHYYYGGSYAMDYWGQGTSVT
VSSTTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACDIYTWAP
LAGTCGVLLLSLVITLYCKRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEE
EEGGCELRVKFSRSADAPAYKQGQNQLYNELNLGRREEYDVLDKRRGRDPE
MGGKPRRKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLY QGLS
TATKDTYDALHMQALPPRGSGATNFSLLKQAGDVEENPGPRIFAVFIFMTYW
HLLNAFTVTVPKDLY VVEYGSNMTIECKFPVEKQLDLAALIVY WEMEDKNII
QFVHGEEDLKVOQHSSYROQRARLLKDQLSLGNAALQITDVKLOQDAGVYRCM
I[SYGGADYKRITVKVNAPYNKINQRILVVDPVTSEIIELTCQAEGYPKAEVIW
TSSDIIQVLSGKTTTTNSKREEKLFNVTSTLRINTTINEIFYCTFRRLDPEENII
TAELVIPELPLAHPPNERTHLVILGAILLCLGVALTFIF

20

Nucleotide sequence
encoding SEQ ID NO:
19

atggecttaccagtgaccgocttgetoctgecgetggoctigetgetecacgeegecaggeeggacatecagatgacac
agactacatccteoctgtetgectetetgggagacagagteaceatcagtigeagggeaagtcaggacattagtaaatattt
aaattggtatcagcagaaaccagatggaactgttaaactcctgatctaccatacatcaagattacactcaggagteccatca
aggticagtggcagtggoictggaacagattattcictcaccattagcaacciggageaagaagatattgecacttacttitg
ccaacagggtaatacgcttecgtacacgticggaggoggoaceaagctggagatcacaggtggegateocteggoce.
gtggtggptcgeotoocgocooatctgaggtgaaacigeaggagtcaggacctggectggtggegccetcacagage
ctgtcegteacatgeactgtetcagggetcicattacecgactatggtgtaagetggattcgecagectccacgaaagggt
ctggagtggctggoagtaatatggggtagtgaaaccacatactataattcagetetcaaatccagactgaccatcatcaag
gacaactccaagagecaagtittcttaaaaatgaacagictgeaaactgatgacacagecatttactactgtgecaaacatt
attactacggtggtagetatgetatggactactggggccaaggaaccteagicacegteteetcaaccacgacgeeageg
cegegaceaccaacaccggegeccaccategegtegeageeeotgteectgegeecagaggegtaceggecagegg
cggggeocgcagtocacacgagggeoctgeacttcgectgteatatctacatetgggegeccttggecgggacttety
gggtectictectgtcactggttatcaccctttactgeaaacggggcagaaagaaacicetgtatataticaaacaaccattt
atgagaccagtacaaactactcaagaggaagatggctgtageigeegatttccagaagaagaagaaggaggatgteaa
ctgagagioaagttcageaggagcgeagacgeccccgegtacaageaggoccagaaccagetctataacgagetcaa

tetaggacgaagagagoaptacgatotittggacaagagacgtesccgooacectgagatgooogoaaagecgaga
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aggaagaacectcaggaaggectygtacaatgaacigeagaaagataagatggcggaggcctacagtgagatigggat
gAdaggegagerecgeareurcaage recacgatggectitaccaggetetcagtacageeaceaaggacacctac
gacgcccetteacatgeaggeoctgeeecctegcGGAAGCGGAGCTACTAACTTCAGCCTGCT
GAAGCAGGCTGGAGACGTGGAGGAGAACCCTGGACCTAGGATATTTGCT
GTCTTTATATTCATGACCTACTGGCATTTGCTGAACGCATTTACTGTCACGG
TTCCCAAGGACCTATATGTGGTAGAGTATGGTAGCAATATGACAATTGAAT
GCAAATTCCCAGTAGAAAAACAATTAGACCTGGCTGCACTAATTGTCTATT
GGGAAATGGAGGATAAGAACATTATTCAATTTGTGCATGGAGAGGAAGAC
CTGAAGGTTCAGCATAGTAGCTACAGACAGAGGGCCCGGCTGTTGAAGG
ACCAGCTCTCCCTGGGAAATGCTGCACTTCAGATCACAGATGTGAAATTG
CAGGATGCAGGGGTGTACCGCTGCATGATCAGCTATGGTGGTGCCGACTA
CAAGCGAATTACTGTGAAAGTCAATGCCCCATACAACAAAATCAACCAAA
GAATTTTGOGTTGTGGATCCAGTCACCTCTGAACATGAACTGACATGTCAG
GCTGAGGGCTACCCCAAGGCCGAAGTCATCTGGACAAGCAGTGACCATC
AAGTCCTGAGTGGTAAGACCACCACCACCAATTCCAAGAGAGAGGAGAA
GCTTTTCAATGTGACCAGCACACTGAGAATCAACACAACAACTAATGAGA
TTTTCTACTGCACTTTTAGGAGATTAGATCCTGAGGAAAACCATACAGCTG
AATTGGTCATCCCAGAACTACCTCTGGCACATCCTCCAAATGAAAGGACT
CACTTGGTAATTCTGGGAGCCATCTTATTATGCCTTGGTGTAGCACTGACA
TTCATCTTCTAA

21 Signal peptide in CD19 | MALPVTALLLPLALLLHAARP
CAR-P2A-TiPD-L1
22 Light chain variable DIQMTQTTSSLSASLGDRVTISCRASQDISKYLNWYQQKPDGTVKLLIYHTS
region of CD19 RLHSGVPSRFSGSGSGTDYSLTISNLEQEDIATYFCQQGNTLPYTFGGGTKLEI
antibody FMC63 T
23 Linker in scFv GGGGSGGGGSGGGGS
24 Heavy chain variable EVKLQESGPGLVAPSQSLSVTCTVSGVSLPDYGVSWIRQPPRKGLEWLGVIW
region of CD19 GSETTYYNSALKSRLTIIKDNSKSQVFLKMNSLQTDDTAIY YCAKHYYYGGS
antibody FMC63 YAMDYWGQGTSVTVSS
25 Hinge region as used in | TTTPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACD
CD19 CAR
26 CD8q transmembrane IYTWAPLAGTCGVLLLSLVITLYC
domain (TM) as used in
CD19 CAR
27 4-1BB costimulatory KRGRKKLLYIFKQPFMRPVQTTQEEDGCSCRFPEEEEGGCEL
signal transduction
region as used in CD19
CAR
28 CD3( signal RVKFSRSADAPAYKQGONQLYNELNLGRREEYDVLDKRRGRDPEMGGKPR
transduction domain as RKNPQEGLYNELQKDKMAEAY SEIGMKGERRRGKGHDGLY QGLSTATKDT
used in CD19 CAR) YDALHMQALPPR
63 The 1000 bp sequence Cacttagaagtggatacttcctaaaaacaggeagtgeatgageactagtgaggggeattgteactgecttgaacagttge
upstream of HLA-A aactttgaggtegaataaagectgtaatggetictggttgeaacatataggaacacagtggetactitgtattgaggagatgtc
gtpgactcacacagaaactcagagetaaggaatgatggcaaatttaaagtaagacaageaggagtcacagatacattgt
ctgggaaagtgeaacttagtagetttgtgagtectgttgtaatgettttgeacacatttatacattaaggggccaaagtcacat
tttttacctattagatteetgatcattcaggggttaccaagatictgctacccactgtagttaataaacaaagageaaattggte
tetattctgtetcatgeactcaggeacaactttticcggattaaaaacaaaaacaacaacaacaaaaatcetacacetecattce
cagatcaagettactetctggeaccaaactecatggggteatttitetictagaagagtccagetggacaggtaaggagte
ggagtcagggagtccagttcagggacagagataatgggatgaaaagigaaaggagagggacggggoccatgecgag
ggtttcteccttgtttetcagacagetectgggecaagactcagggagacatigagacagagegettcgcacaggageag
agggotcaggecgaagteccagggecccaggegtggctcteagagteteaggeccegaaggeggtetatggattgge
gagteccagecttggggattccccaactcegeagtttcttitcteccteteccaacctacgtagggtecttcatectggatact
cacgacgeggacccagttcteacteceattgggtgteggatttccagagaagecaatcagtgtegtegeggtegetgttet
aaageccgeacgeacccacegggactc
64 The 1000 bp seqtience Cettecagagtccacgtgtttettgtgetgattigttgcaggggaggagagtagatgggoctgtgceeagtttetgtictgg
downstream of HLA-A | ceaccatgggetttatgtgsteacageteacctgggteatetttectgetecattgtecttggeectteagtagaaccttgtee
caccaagacctgtgatcacagggagtiggatgtecacctagggtgetecetgedtacaaatCtecttgtggtatcaagagac
aaaftftcagacctgtccaggtettgecttecteccagggetttttecttaarggtatittegatittictccaatetttitaaagga
accagattgtacatttgeagagaggagggooetcecatagtitctcatcatggttaactitetgttgoaacteetettctgecet
cctactettettectgetetgagttgtagtaatcetagtgetggctecaatccaaactcatagatttataaagcagagtetaattt
agattcatatgtggrtggaaaattgtacccataaggctaggpttattgttcctgaagagaaatatatggtittotoctgaagtot
gcaggaggpttogtotogoaggaggoagoacatacaageageoctggtgagaaaageactggeggeatggatgtee
acgtgaacttatgtictttagetgecacaaaacageatttgecetgtgpctacattaataaagatatggoctttagaatagge
aggtectctacagtgatcattcattcaactgacatttgttgtctgctageoatatgactgettttgeatitagaaageatecttaa
agtaaaaacagaanaatgtetggeettatgotecatacgttctagatgeaggettgtccaaccegeggetegtgggctge
atgtggceccaggacaatttigaatgtgagoacttttitgettatctgtogtgaacctgagtectggagtgagtacacceaect
ce
65 The 1000 bp sequence Aataccaagtgttcagataaaatacgeacactgettggatgtgeagagttcaggaaaacaggeagtgcttcagegteggt

upstreaim of IILA-B

gaagagcattgggactgeatggageactcgeaactitgaggtgatgactacaggcteceggttgcaatagacagtaaca
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aaccctgetictitatattcaggagatgtictggactcacacaggganactcaggetgrovantgaagataattttaaatge
aacadcccdagagittacagatecacagictggeanagtaaaacitaggagetttgagagtitaatigtaatpetgitttgacac
aggtettttacaaattggaattctaatcattcagggattaccaatattgtoctacetactgtattaacaaacaaaaaggaaact
ggictctatgagaatecctatgeggtgccticagagaaaacttcaccaggttfaaagagaaaaccectgictetacacetcc
attcccagggegageteactetetggeatcaagtteccegtgctcagtitcectacacaagagiccaagaggagagetaa

gagigggagecaggeagiceagitcagggacaggpaticcaggacgagaagigaaggegaagggectggecgea
geetgggggtetotcectggtitceacagacagatectigtccaggactcaggoagacagigtgacaaagaggettggig
taggagaagagggatcaggacgaagteccaggtcccggacggggctctcagggteicaggetecgagggeegegrct
geaatggggaggcgceagegtiggpgaticcecactcecctgagtttcacttetictcceaactigtgtegggiccticticea
ggatactegtgacgegtecceactteccacteccattgggtattggatatctagagaagecaatcagegtegecgeggte
ceagttctaaagteeccacgeacceacceggacte

66

The 1000 bp sequence
downstream of HLA-B

(aatctgeatgttcgetgtoctgagtetgttgcaggtpgoetotoragaagoctgtggooraccgagtatogategoe

cetgtgeocatttggtgttgagtecatcatgggetitatgiggttagtcetcagetgggtcaceticactgetecattgtecttgt
cecttcagtggaaactigtccagteoeagetgteaccacagaggcetcacacategeecagggeggoccetgeacacgg
gggtetetgtgcattctgagacaaattttcagagecattcaccteetgetetgettctagageteettttetgetetgetetictg

cectetetecctgeectggttctagtgatetiggtgetgaatecaatcccaacteatgaatetgtaaageagagtetaatttag
acttacatttgtctgigaaattggaccegteatcaaggactgttetttcetgaagagagaacctgatigtatectecagtgtac
tggggcaggaegtgegggraggggottacigicgaaagaggatggegaggeagggcacacaageageactgetg
agaaaaacataggeggectetatctcagtgtgagggotecttgtgetgtagetgecacaaaacageacttggectgaggc
tatgttaataaagatactgecttcaaaatagggagotoctetacagtgatcatteattcaactgacctttgtcattggceagac
ataggacagaatggttetgeatctgggoaacaccactgaagtaaaagaaaaatctetggecttttgtageatatgttccagt
gegaagaggcagacgatagatacattataaccagagtaaggaaggaaagtgctagaaggtootaagtgetgtgaggca
ggtgatccaggatgtgggcagtgggoacagggaaggtgactottgtoctgootagtcagtgtgtgcctigttgcaaaggt
gacttttgagoanagattteagaga

67

genomic region of B2M

ATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTTCTGGC
CTGGAGGCTATCCAGCGTACTCCAAAGATTCAGGTTTACTCACGTCATCCA
GCAGAGAATGGAAAGTCAAATTTCCTGAATTGCTATGTGTCTGGGTTTCAT
CCATCCGACATTGAAGTTGACTTACTGAAGAATGGAGAGAGAATTGAAAA
AGTGGAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATCTCTT
GTACTACACTGAATTCACCCCCACTGAAAAAGATGAGTATGCCTGCCGTG
TGAACCATGTGACTTTGTCACAGCCCAAGATAGTTAAGTGGGATCGAGAC
ATGTAA

68

genomic region of
CUTA

ATGCOGTTGCCTGGCTCCACGCCCTGCTGGGTCCTACCTGTCAGAGCCCCA.
AGGCAGCTCACAGTGTGCCACCATGGAGTTGGGGCCCCTAGAAGGTGGC
TACCTGGAGCTTCTTAACAGCGATGCTGACCCCCTGTGCCTCTACCACTTC
TATGACCAGATGGACCTGGCTGGAGAAGAAGAGATTGAGCTCTACTCAGA
ACCCGACACAGACACCATCAACTGCGACCAGTTCAGCAGGCTGTTGTGT
GACATGGAAGGTGATGAAGAGACCAGGGAGGCTTATGCCAATATCGCGG
AACTGGACCAGTATGTCTTCCAGGACTCCCAGCTGGAGGGCCTGAGCAA
GGACATTTTCAAGCACATAGGACCAGATGAAGTGATCGGTGAGAGTATGG
AGATGCCAGCAGAAGTTGGGCAGAAAAGTCAGAAAAGACCCTTCCCAGA
GGAGCTTCCGGCAGACCTGAAGCACTGGAAGCCAGCTGAGCCCCCCACT
GTGGTGACTGGCAGTCTCCTAGTGGGACCAGTGAGCGACTGCTCCACCCT
GCCCTGCCTGCCACTGCCTGCGCTGTTCAACCAGGAGCCAGCCTCCGGCC
AGATGCGCCTGGAGAAAACCGACCAGATTCCCATGCCTTTCTCCAGTTCC
TCGTTGAGCTGCCTGAATCTCCCTGAGGGACCCATCCAGTTTGTCCCCAC
CATCTCCACTCTGCCCCATGGGCTCTGGCAAATCTCTGAGGCTGGAACAG
GGGTCTCCAGTATATTCATCTACCATGGTGAGGTGCCCCAGGCCAGCCAA
GTACCCCCTCCCAGTGGATTCACTGTCCACGGCCTCCCAACATCTCCAGA
CCGGCCAGGCTCCACCAGCCCCTTCGCTCCATCAGCCACTGACCTGCCCA
GCATGCCTGAACCTGCCCTGACCTCCCGAGCAAACATGACAGAGCACAA
GACGTCCCCCACCCAATGCCCGGCAGCTGGAGAGGTCTCCAACAAGCTT
CCAAAATGGCCTGAGCCGGTGGAGCAGTTCTACCGCTCACTGCAGGACA
CGTATGGTGCCGAGCCCGCAGGCCCGGATGGCATCCTAGTGGAGGTGGAT
CTGGTGCAGGCCAGGCTGGAGAGGAGCAGCAGCAAGAGCCTGGAGCGG
GAACTGGCCACCCCGGACTGGGCAGAACGGCAGCTGGCCCAAGGAGGC
CTGGCTGAGGTGCTGTTGGCTGCCAAGGAGCACCGGCGGCCGCGTGAGA
CACGAGTGATTGCTGTGCTGGGCAAAGCTGGTCAGGGCAAGAGCTATTG
GGETGGGGCAGTGAGCCGGGCCTGGGLTTGTGGCCGGCTTCCCCAGTAC
GACTTTGTCTTCTCTGTCCCCTGCCATTGCTTGAACCGTCCGGGGGATGCT
TATGGCCTGCAGGATCTGCTCTTCTCCCTGGGCCCACAGCCACTCGTGGC
GGCCGATGAGGTTTTCAGCCACATCTTGAAGAGACCTGACCGCGTTCTGC
TCATCCTAGACGGCTTCGAGGAGCTGGAAGCGCAAGATGGCTTCCTGCAC
AGCACGTGCGGACCGGCACCGGCGGAGCCCTGCTCCCTCCGGGGGCTGC
TGGCCGGCCTTTTCCAGAAGAAGCTGCTCCGAGGTTGCACCCTCCTCCTC
ACAGCCCGGCCCCGGGGCCGCCTGGTCCAGAGCCTGAGCAAGGCCGACG
CCCTATTTGAGCTGTCCGGCTTCTCCATGGAGCAGGCCCAGGCATACGTG
ATGCGCTACTTTGAGAGCTCAGGGATGACAGAGCACCAAGACAGAGCCC
TGACGCTCCTCCGGGACCGGCCACTTCTTCTCAGTCACAGCCACAGCCCT
ACTTTGTGCCGGGCAGTGTGCCAGCTCTCAGAGGCCCTGCTGGAGCTTGG
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GGAGGACGCCAAGCTGCCCTCCACGCTCACGGGACTCTATGTCGGCCTGC
TGGGCCGTGCAGCCCTCGACAGCCCCCCCGGGGCCCTGGCAGAGCTGGC
CAAGCTGGCCTGGGAGCTGGGCCGCAGACATCAAAGTACCCTACAGGAG
GACCAGTTCCCATCCGCAGACGTGAGGACCTGGGCGATGGCCAAAGGCT
TAGTCCAACACCCACCGCGGGCCGCAGAGTCCGAGCTGGCCTTCCCCAG
CTITCCTCCTGCAATGCTTCCTGGGGGCCCTGTGGCTGGCTCTGAGTGGCG
AAATCAAGGACAAGGAGCTCCCGCAGTACCTAGCATTGACCCCAAGGAA
GAAGAGGCCCTATGACAACTGGCTGGAGGGCGTGCCACGCTITCTGGCT
GGGCTGATCTTCCAGCCTCCCGCCCGCTGCCTGGGAGCCCTACTCGGGCC
ATCGGCGGCTGCCTCGGTGGACAGGAAGCAGAAGGTGCTTGCGAGGTAC
CTGAAGCGGCTGCAGCCGGGGACACTGCGGGCGCGGCAGCTGCTGGAGT
TGCTGCACTGCGCCCACGAGGCCGAGGAGGCTGGAATTTGGCAGCACGT
GGTACAGGAGCTCCCCGGCCGCCTCTCTTITTCTGGGCACCCGCCTCACGC
CTCCTGATGCACATGTACTGGGCAAGGCCTTGGAGGCGGCGGGCCAAGA
CITCTCCCTGGACCTCCGCAGCACTGGCATTTGCCCCTCTGGATTGGGGA
GCCTCGTGGGACTCAGCTGTGTCACCCGTTTCAGGGCTGCCTTGAGCGAC
ACGGTGGCGCTGTGGGAGTCCCTGCAGCAGCATGGGGAGACCAAGCTAL
TTCAGGCAGCAGAGGAGAAGTTCACCATCGAGCCTTTCAAAGCCAAGTC
CCTGAAGGATGTGGAAGACCTGGGAAAGCTTGTGCAGACTCAGAGGACG
AGAAGTTCCTCGGAAGACACAGCTGGGGAGCTCCCTGCTGTTCGGGACE
TAAAGAAACTGGAGTTTGCGCTGGGCCCTGTCTCAGGCCCCCAGGCTTTC
CCCAAACTGGTGCGGATCCTCACGGCCTTTTCCTCCCTGCAGCATCTGGA
CCTGGATGCGCTGAGTGAGAACAAGATCGGGGACGAGGGTGTCTCGCAG
CTCTCAGCCACCTTCCCCCAGCTGAAGTCCTTGGAAACCCTCAATCTGTC
CCAGAACAACATCACTGACCTGGGTGCCTACAAACTCGCCGAGGCCCTG
CCTTCGCTCGCTGCATCCCTGCTCAGGCTAAGCTTGTACAATAACTGCATC
TGCGACGTGGGAGCCGAGAGCTTGGCTCGTGTGCTTCCGGACATGGTGTC
CCTCCGGGTGATGGACGTCCAGTACAACAAGTTCACGGLTGCCGGGGCE
CAGCAGCTCGCTGCCAGCCTTCGGAGGTGTCCTCATGTGGAGACGCTGGC
GATGTGGACGCCCACCATCCCATTCAGTGTCCAGGAACACCTGCAACAAC
AGGATTCACGGATCAGCCTGAGATGA

69

genomic region of PD-1

GCTCACCTCCGCCTGAGCAGTGGAGAAGGCGGCACTCTGGTGGGGCTGC
TCCAGGCATGCAGATCCCACAGGCGCCCTGGCCAGTCGTCTGGGCGGTGC
TACAACTGGGCTGGCGGCCAGGATGGTTCTTAGACTCCCCAGACAGGCCC
TGGAACCCCCCCACCTTCTCCCCAGCCCTGCTCGTGGTGACCGAAGGGG
ACAACGCCACCTTCACCTGCAGCTTCTCCAACACATCGGAGAGCTTCGTG
CTAAACTGGTACCGCATGAGCCCCAGCAACCAGACGGACAAGCTGGCCG
CCTTCCCCGAGGACCGCAGCCAGCCCGGCCAGGACTGCCGCTTCCGTGT
CACACAACTGCCCAACGGGCGTGACTTCCACATGAGCGTGGTCAGGGCC
CGGCGCAATGACAGCGGCACCTACCTCTGTGGGGCCATCTCCCTGGCCCC
CAAGGCGCAGATCAAAGAGAGCCTGCGGGCAGAGCTCAGGGTGACAGA
GAGAAGGGCAGAAGTGCCCACAGCCCACCCCAGCCCCTCACCCAGGCCA
GCCGGCCAGTTCCAAACCCTGGTGGTTGGTGTCGTGGGCGGCCTGCTGG
GCAGCCTGGTGCTGCTAGTCTGGGTCCTGGCCGTCATCTGCTCOCGGGCC
GCACGAGGGACAATAGGAGCCAGGCGCACCGGCCAGCCCCTGAAGGAG
GACCCCTCAGCCGTGCCTGTGTTCTCTGTGGACTATGGGGAGCTGGATTT
CCAGTGGCGAGAGAAGACCCCGGAGCCCCCCGTGCCCTGTGTCCCTGAG
CAGACGGAGTATGCCACCATTGTCTTTCCTAGCGGAATGGGCACCTCATCC
CCCGCCCGCAGGGGCTCAGCTGACGGCCCTCGGAGTGCCCAGCCACTGA
GGCCTGAGGATGGACACTGCTCTTGGCCCCTCTGACCGGCTTCCTTGGCC
ACCAGTGTTCTGCAGACCCTCCACCATGAGCCCGGGTCAGCGCATTTCCT
CAGGAGAAGCAGGCAGGGTGCAGGCCATTGCAGGCCGTCCAGGGGCTG
AGCTGCCTGGGGGCGACCGGGGCTCCAGCCTGCACCTGCACCAGGCACA
GCCCCACCACAGGACTCATGTCTCAATGCCCACAGTGAGCCCAGGCAGC
AGGTGTCACCGTCCCCTACAGGGAGGGCCAGATGCAGTCACTGCTTCAG
GTCCTGCCAGCACAGAGCTGCCTGCGTCCAGCTCCCTGAATCTCTGCTGC
TGCTGCTGCTGCTGCTGCTGCTGCCTGCGGCCCGGGGCTGAAGGCGCCGT
GGCCCTGCCTGACGCCCCGGAGCCTCCTGCCTGAACTTGGGGGCTGGTTG
GAGATGGCCTTGGAGCAGCCAAGGTGCCCCTGGCAGTGGCATCCCGAAA
CGCCCTGGACGCAGGGCCCAAGACTGGEGCACAGGAGTGGGAGGTACATG
GGGCTGGGGACTCCCCAGGAGTTATCTGCTCCCTGCAGGCCTAGAGAAGT
TTCAGGGAAGGTCAGAAGAGCTCCTGGCTGTGGTGGGCAGGGCAGGAA
ACCCCTCCACCTTTACACATGCCCAGGCAGCACCTCAGGCCCTTTGTGGG
GCAGGGAAGCTGAGGCAGTAAGCGGGCAGGCAGAGCTGGAGGCCTTTC
AGGCCCAGCCAGCACTCTGGCCTCCTGCCGCCGCATTCCACCCCAGCCCC
TCACACCACTCGGGAGAGGGACATCCTACGGTCCCAAGGTCAGGAGGGE
AGGGCTGGGGTTGACTCAGGCCCCTCCCAGCTGTGGCCACCTGGGTGTT
GGGAGGGCAGAAGTGCAGGCACCTAGGGCCCCCCATGTGCCCACCCTGG
GAGCTCTCCTTGGAACCCATTCCTGAAATTATTTAAAGGGGTTGGCCGGG
CTCCCACCAGGGCCTGGGTGGGAAGGTACAGGCGTTCCCCCGGGGCCTA
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GTACCCCCGCCGTGGOCTATCCACTCCTCACATCCACACACTGCACCCCC
ACTCCTGGGGCAGGGCCACCAGCATCCAGGCGGCCAGCAGGCACCTGAG
TGGETGGGACAAGGGATCCCCCTTCCCTGTGGTTCTATTATAT TATAATTAT
AATTAAATATGAGAGCATGCTAA

70

genomig region of
TRAC

ATATCCAGAACCCTGACCCTGCCGTGTACCAGCTGAGAGACTCTAAATCC
AGTGACAAGTCTGTCTGCCTATTCACCGATTTTGATTCTCAAACAAATGTG
TCACAAAGTAAGGATTCTGATGTGTATATCACAGACAAAACTGTGCTAGA.
CATGAGGTCTATGGACTTCAAGAGCAACAGTGCTGTGGCCTGGAGCAAC
AAATCTGACTTTGCATGTGCAAACGCCTTCAACAACAGCATTATTCCAGA
AGACACCTTCTTCCCCAGCCCAGAAAGTTCCTGTGATGTCAAGCTGGTCG
AGAAAAGCTTTGAAACAGATACGAACCTAAACTTTCAAAACCTGTCAGT
GATTGGGTTCCGAATCCTCCTCCTGAAAGTGGCCGGGTTTAATCTGCTCAT
GACGCTGCGGCTGTGGTCCAGCTGA

71

T2A peptide

GSGEGRGSLLTCGDVEENPGP

E2A peptide

GSGQCTNYALLKLAGDVESNPGP
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[ Fig. 8A]
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[ Fig. 12A]
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[ Fig. 15]
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[ Fig. 16]
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