1/57 PCT/US2017/067663

WO 2018/119114

O

1240 H OHI

adondz

a4

04

B R -{EsH

adoyds

fum

7

CQOW

| adondg

NN

adoyds

Vi 9ld




WO 2018/119114 2/5 7 PCT/US2017/067663

FIG. 2A

IL2 — Homo sapiens

APTSSSTKKT QLOLEHLLLD LOMILNGINN YKNPKLTRML TEFKFYMPKKA TELKHLQCLE
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTEFMCEYADE TATIVEFLNR

WITFCQSIIS TLT (SEQ ID NO:1)

FIG. 2B
IL2 (F42X) (SEQ ID NO:38)

APTSSSTKKT QLOLEHLLLD LOMILNGINN YKNPKLTRML TXKEFYMPKKA TELKHLQCLE
EELKPLEEVL NLAQSKNFHIL RPRDLISNIN VIVLELKGSE TTEFMCEYADE TATIVEEFLNR

WITFCQSIIS TLT

FIG. 2C
L2 (D20X) (SEQ ID NO:39)

APTSSSTKKT QLQLEHLLL§ LOMILNGINN YKNPKLTRML TFKEFYMPKKA TELKHLQCLE
EELKPLEEVL NLAQSKNEFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR

WITFCQSIIS TLT

FIG. 2D
IL2 (E15X) (SEQ ID NO:40)

APTSSSTKKT QLQL§HLLLD LOMILNGINN YKNPKLTRML TFKEFYMPKKA TELKHLQCLE
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR

WITFCQSIIS TLT
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FIG. 2E
IL2 (H16X) (SEQ ID NO:41)

APTSSSTKKT QLQLE§LLLD LOMILNGINN YKNPKLTRML TFKEFYMPKKA TELKHLQCLE
EELKPLEEVL NLAQSKNEFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR

WITFCQSIIS TLT

FIG. 2F

IL2 (Y45X) (SEQ ID NO:42)

APTSSSTKKT QLQLEHLLLD LOMILNGINN YKNPKLTRML TFKFXMPKKA TELKHLQCLE
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR

WITFCQSIIS TLT

FIG. 2G

IL2 (Q126X) (SEQ ID NO:43)
APTSSSTKKT QLOLEHLLLD LOMILNGINN YKNPKLTRML TEKEFYMPKKA TELKHLQCLE
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEEFLNR

WITFCXSIIS TLT

FIG. 2H

IL2 (F42X; H16X) (SEQ ID NO:44)

APTSSSTKKT QLQLEELLLD LOMILNGINN YKNPKLTRML TEKFYMPKKA TELKHLQCLE
EELKPLEEVL NLAQSKNEFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR

WITFCQSIIS TLT
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FIG. 21

IL2 (F42X; D20X) (SEQ ID NO:45)

APTSSSTKKT QLQLEHLLL§ LOMILNGINN YKNPKLTRML T§KFYMPKKA TELKHLQCLE
EELKPLEEVL NLAQSKNEFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR

WITFCQSIIS TLT

FIG. 2J

IL2 (F42X; D20X; E15X) (SEQ ID NO:46)

APTSSSTKKT QLQLXHLLLX LOMILNGINN YKNPKLTRML TXKFYMPKKA TELKHLQCLE
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR

WITFCQSIIS TLT

FIG. 2K

IL2 (F42X; D20X; H16X) (SEQ ID NO:47)

APTSSSTKKT QLQLEXLLLX LOMILNGINN YKNPKLTRML TXKFYMPKKA TELKHLQCLE
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR

WITFCQSIIS TLT

FIG. 2L

IL2 (F42X; D20X; Q126X) (SEQ ID NO:48)

APTSSSTKKT QLQLEHLLLX LOMILNGINN YKNPKLTRML TXKFYMPKKA TELKHLQCLE
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR

WITFCXSIIS TLT
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FIG. 2M

IL2 (F42X; D20X; Y45X) (SEQ ID NO:49)

APTSSSTKKT QLQLEHLLLX LOMILNGINN YKNPKLTRML TXKFXMPKKA TELKHLQCLE
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR

WITFCQSIIS TLT

FIG. 2N

IL2 (F42X; D20X; Y45X; H16X) (SEQ ID NO:50)

APTSSSTKKT QLQLEXLLLX LOMILNGINN YKNPKLTRML TXKFXMPKKA TELKHLQCLE
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR

WITFCQSIIS TLT

FIG. 20

IL2 (F42X; D20X; Y45X; Q126X) (SEQ ID NO:51)

APTSSSTKKT QLQLEHLLLX LOMILNGINN YKNPKLTRML TXKFXMPKKA TELKHLQCLE
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR

WITFCXSIIS TLT

FIG. 2P
L2 (F42X; D20X; Y45X; H16X; Q126X) (SEQ ID NO:52)
APTSSSTKKT QLQLEELLLE LOMILNGINN YKNPKLTRML TEKFEMPKKA TELKHLQCLE

EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTEFMCEYADE TATIVEFLNR

WITFCXSIIS TLT
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FIG. 2Q

IL2 — (F42X, H16X, Q126X) (SEQ ID NO:53)
APTSSSTKKT QLQLEXLLLD LOMILNGINN YKNPKLTRML TXKFYMPKKA TELKHLQCLE
EELKPLEEVL NLAQSKNFHL RPRDLISNIN VIVLELKGSE TTFMCEYADE TATIVEFLNR

WITFCXSIIS TLT
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FIG. 7A
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FIG.7B

Parifiag

.
D
% R
§§¢ :

o v

%

- 7

IL-2/synTac-a IL-2/synTac-b



17/57 PCT/US2017/067663

WO 2018/119114

FIG. 8A
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FIG. 8B
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FIG. 11

Peptide-MHC: IL-2_ (F42A, H16A; n=2)
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FIG. 12
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FIG. 13

Number of IL-2 Repeats versus Mutations
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FIG. 14A

One copy of IL-2

Mutation: F42A, D20K
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Mutation: F42A, D20K, Q126A
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FIG. 14B
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FIG. 14C
Two copies of IL-2
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FIG. 14D

Two copies of IL-2
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FIG. 14E

Three copies of IL-2
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FIG. 14F

Three copies of IL-2
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FIG. 15
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FIG. 16A
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FIG. 16B
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FIG. 17A
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FIG. 18
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FIG. 21

CUE101-N297A with leader peptide (SEQ ID NO:68)
MYRMQLLSCIALSLALVTNSAPTSSSTKKTQLQLE&LLLDLQMILNGINNYKNPKLTRML
TéKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSE
TrEMCEYADE TATIVEFLNRWITFCOSTISTLYCGGEESCGEESGEEESEEEESAPTSEST
KKTQLQLE&LLLDLQMILNGINNYKNPKLTRMLTéKFYMPKKATELKHLQCLEEELKPLE
EVINLAQSENFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITECQS
IISTLTGGGESGEGEESEEEESEEEESEGSHEMRY FETSVIRPGRGEPREFTAVEGYVDDTOEFV
REDSDAASORMEPRAPWIFQREGPEYWDGETREVEKAHEOTHRVDLGTLRGAYNOSEAGSHT
DVGSDWRFLRGYHOYAYDGRDY TALKE DLRSWITAADMAAOD T TRKHERWEAAHVAR
TOVEWLRRY LENGRETLORTDAPKTEMTIHHBAVSDEEATLRCW Y PARTT
LTWORDGEDOTODTELVETRPCGDGTEFORKWAAVVVPSCOEQRYTCHVOHEGLPRKPLTLRW
EAAAGGDKTHTCPPCPAPELLGGPSVELFPPEKPRDTIMISRTPEVTCVVVLDVEHEDPEVK
FNWYVDGVEVHNAKTKPREEQY ASTYRVVEVLITVLEQDWINGKEYKCKVENKALPAPIEK
TISKAKGOPREPOVY TLPPSREEMTKNQVS LTCLVEKGEFYPSD IAVEWE SNGOPENNYKTT
PREVLDSDGRFFLY SKLTVDKSRWQQGNVESCEVMHEALENHY TQRKSLELEPGK

Human IL2 Leader sequence — italics

IL-2 (H16A/F42A) - bold {(with H16 and F42 underlined)

(G4S)4 Linkers — single underlined

MHC H chain Y84A; A236C— double underlined (with Y84A and A236C in bold)
AAAGG linker - single underlined

Human IgG1 Fc; N297A — (bold and underlined, with N297A unbolded)

FIG. 22
CUE101-N297A without leader peptide (SEQ ID NO:69)

APTSESTERTIQLOLEALLLDLOMILNGINNYKNPKLTRML
TAKFYMPKREATELRKHLQCLEEELK PLEEVINLAGEENFHLRPRDLI SNINVIVLELKGSE
TTEFMCEYADETATIVEFLNRWI TEFCQS I ISTLTCGGEEEGHLEGSGEEESGELESAPTESET
KETQLQLEALLLDLOMILNG INNY KNPKLTRMLTAKFYMPRRATELKHLOCLEEELERLE
EVINLAQSKNFHELRPRDLISNINVIVLELKGEETTEFMCEYADETATIVEFLNRWITFCRS
ITIBTLTCGOGESGEGEESGLEEEGEEGSGEHSMRY FFTSVSRPGRGEPREIAVGYVDDTOLY

REDSDAAS SEAGSHT
VORMYGCDVGSDWRELRGYHOYAYDGEDY TATKEDLRSWTAADMAAQTTKHEKWEAAHVAE
CLRAYLEGCTCVEWLRRYLENGKETLORTDAPKTEMTHHAVSDHEATLRCWALSFYPARTT

LTWORD

DQTQD

/ETRPCCDOTEQKHAAVYVESEQRES

BEAMAGE DKTHTCPPCPAPELLGGPSVELEPPRPRDTILMI SRTPEVTCVVVDVSHEDPEVK

FRWYVDGVEVHENAR TRFREEQY ASTYRVVSVLITVLHODWLNGREYRCRVSNEALPAPIER
TISKARGOFREPOQVYTLRPPSREEMTENQVILTCLVKGEFY PED TAVEWE SNGOPENNYRTT
PRPVLDEDGSFELY SKLIVDESRWQOGNVESCESVMHEALANHY TQESLSLEPGK

IL-2 (H16A/F42A) - bold {(with H16 and F42 underlined)

(G4S)4 Linkers — single underlined

MHC H chain Y84A; A236C— double underlined (with Y84A and A236C in bold)
AAAGG linker - single underlined

Human IgG1 Fc; N297A — (bold and underlined, with N297A unbolded)
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FIG. 23A
CUE101-N297A (SEQ ID NO:70)

1360:
ATGTACAGGATGCAACTCCTGTCTTGCATTGCACTAAGTCTTGCACTTGTCACAAACAGTGCACCTACTTC
AAGTTCTACAAAGAAAACACAGCTACAACTGGAGLATTACTGCTGGATTTACAGATGATTTTGAATG

GCCACAGAACTGAAACATCTTCAGTGTCTAGAAGAAGAACTCAAACCTCTGGAGGAAGTGCTAAATTT
AGCTCAAAGCAAAAACTTTCACTTAAGACCCAGGGACTTAATCAGCAATATCAACGTAATAGTTCTGGA
ACTAAAGGGATCTGAAACAACATTCATGTGTGAATATGCTGATGAGACAGCAACCATTGTAGAATTTC
TGAACAGATGGATTACCTTTTGTCAAAGCATCATCTCAACACTGACTGGAGGCGGAGGATCTGGTGGTG
GAGGTTCTGGTGGTGGGGGATCTGGAGGCGGAGGATCTGCACCTACTTCAAGTTCTACAAAGAAAACA
CAGCTACAACTGGAGGLATTACTGCTGGATTTACAGATGATTTTGAATGGAATTAATAATTACAAGAAT

CAGTGTCTAGAAGAAGAACTCAAACCTCTGGAGGAAGTGCTAAATTTAGCTCAAAGCAAAAACTTTCA
CTTAAGACCCAGGGACTTAATCAGCAATATCAACGTAATAGTTCTGGAACTAAAGGGATCTGAAACAA
CATTCATGTGTGAATATGCTGATGAGACAGCAACCATTGTAGAATTTCTGAACAGATGGATTACCTTTT
GTCAAAGCATCATCTCAACACTGACTGGAGGCGGAGGATCTGGTGGTGGAGGTTCTGGTGGTGGGGGA
TCTGGAGGCGGAGGATCTGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGLG
GGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCLG
CGAGCCAGAGGATGGAGCCGCGGGELEGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGA
GACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGACCCTGCGCGGCGCCTACA
ACCAGAGCGAGGCCGGTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGL
TTCCTCCGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCTGCGCT
CTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGGGAGGCGGCCCATGTGGCGGAG
CAGTTGAGAGCCTACCTGGAGGGCACGTGCGTGGAGTGGLCTCCGCAGATACCTGGAGAACGGGAAGGA
GACGCTGCAGCGCACGGACGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACC
CTGAGGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGA
CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTTGCGGGGATGGAACCTTCCAGAAGTGGGCGG
CTGTGGTGGTGCCTTCTGGACAGGAGCAGAGATACACCTGCCATGTGCAGCATGAGGGTTTGCCCAAGC
CCCTCACCCTGAGATGGGAGGCAGCTGCGGGTGGCGACAAAACTCACACATGCCCACCGTGCCCAGCA
CCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCC
GGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTG
GTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACELAAGCAC
GTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCA
AGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGA
GAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTG
CCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAAC
AACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGG
ACAAGAGCAGATGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCACGAGGCTCTGCACAACCAC
TACACGCAGAAGTCCCTCTCCCTGTCTCCGGGTAAATAGTGA
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FIG. 23B

Human IL2 Leader sequence — italics

Human [L2; H1I6A=GEE; FA2A=GEA ~ hofad {weith HUS undds
(G4S)4 linker — single underlined

Human A0201; Y84A=GCC; A236C=TGC

AAAGG linker — single underlined

underlined, with GCA italicized)
Stop codons (TAGTGA)
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FIG. 24

CUE101-LALA with leader peptide (SEQ ID NO:71)
MYRMQLLSCIALSLALVTNSAPTSSSTKKTQLQLE&LLLDLQMILNGINNYKNPKLTRML
TéKFYMPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSE
TTEPMCEYADETATIVEFLNRWITECOS T ISTLTGGGEEEGEEGSGEEESGEGESAPTREET
KKTQLQLE&LLLDLQMILNGINNYKNPKLTRMLT&KFYMPKKATELKHLQCLEEELKPLE
EVINLAQSKNFHLRPRDLISNINVIVLELKGEETTEFMCEYADETATIVEFLNRWITEFCRS
TISTLTCGEESGGEESGLEGEEEEEGSGSHEMRY FETEVERPGRGEPRETAVGYVDDTOEY
REDSDAASORMEPRAPWIFOQEGEPEYWDGETRKVKAHSCTHRVDLGTLRGAYNC
VORMYGUDVGSDWRFLRGYHOYAYDGKDY TALKEDLRSWTAADMAAQTTKHEEWEAAHVAE
CLRPAYLEGTCVEWLRRYLENGKETLORTDAPKTEMTHHAVSDEEATLRCWALSEYPARTT
LTWORDGEDOTODTELVETRPCGDCT FOKWAAVVVEPSGOECRY TCHVOHEGLPEKPLTLRW
EAAAGCDRTHTCPPCRPAPEAAGGPEVELFPPEKPKDTLMISRTRPEVTCVVVDVSHEDPEVER
FNWYVDGVEVHNAK TR PREEQY NS TYRVVSVLITVLHQDWLNGEEYRCKVSNEALPAPIEK
TISKAKGOFREPOQVY TLPPSREEMTENQVSLTCLVKGEYPESDIAVEWESNGRPENNYKTT
PPVLDSDGSFPFLYSKLITVDESRWOQOCGNVIFSCSVMEEALENHYTQESLSLSPGK

P—

GSHT

Leader peptide — italics

IL-2 (H16A/F42A) - bold {(with H16 and F42 underlined)

(G4S)4 Linkers — single underlined

MHC H chain Y84A; A236C— double underlined (with Y84A and A236C in bold)

AAAGG linker - single underlined

Human IgG1 Fc; L234A; L235A — (bold and underlined, with L234A and L235A unbolded)
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FIG. 25
CUE101-LALA without leader peptide (SEQ ID NO:72)
APTSESTRRTQLOLEALLLDLOMIINGTINNYKNPRL TRML
TAKFYMPKEATELKHLQCLEEELKPLEEVINLAGSKNFHLRPRDLI SHINVIVLELKGSE
TTFMCEYADETATIVEFLNRWITEFCQS I ISTLTGGGCEEGEEGSGEEESGEGESAPTESET
KETQLQLEALLLDLOMILNG INNY KNPKLTRMLTAKFYMPRRATELKHLOCLEEELERLE
EVINLAQSKNFHLRPRDLISNINVIVLELKGRETTFMCEYADETATIVEFLNRWITFCRS
TIBTLTGGGGESEEEESGGEEEGEEGGEEGEHEMRY FETSVERPGRGEPRETAVGYVDDRTORY
RFDEDAASORMEPRAPWILQOEGPEYWDGETREKVKAHSOTHRVDLGT LRGAYN(
VORMYGCDVGSDWREFLRGYHOYAY DGEDY TALKEDLRESWTAADMAAQTTEHEEKWEAAHVAE
CLRAYLEGCTCVEWLRRY LENGKETLORTDAPKTEMTHHAVSDHEATLRCWALSEYPARETT
LTWORDGEDOTODTELVETRPCGDGT FORKWAAVVVESGOECRY TCHVOHEGLPEPLTLRW
EAAAGCDRTHTCPPCRPAPEAAGGPEVELFPPEKPKDTLMISRTRPEVTCVVVDVSHEDPEVER
FNWYVDGVEVHNAK TR PREEQYNSTYRVVSVLIVLHQDWLNGEEYRKCEVSNEALPAPIEK
TISKARGOPREPQVY TLRPPESREEMTENOVISLTCLVKGEY PED TAVEWE SNGQPENNYRKTT
PPVLDSDGESFFLY SKLTVDRESRWQOGNVESCSVMHEEALHENHY TOQRSLSLSPGK

P—

GSHT

IL-2 (H16A/F42A) - bold {(with H16 and F42 underlined)

(G4S)4 Linkers — single underlined

MHC H chain Y84A; A236C— double underlined (with Y84A and A236C in bold)

AAAGG linker - single underlined

Human IgG1 Fc; L234A; L235A — (bold and underlined, with L234A and L235A unbolded)
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FIG.26A (SEQ ID NO:73)

CUE101-LALA: nucleotide sequence encoding CUE101-LALA with leader peptide
ATGTACAGGATGCAACTCCTGTCTTGCATTGCACTAAGTCTTGCACTTGTCACAAACAGTGCACCTACTTC
AAGTTCTACAAAGAAAACACAGCTACAACTGGAGHUATTACTGCTGGATTTACAGATGATTTTGAATG

GCCACAGAACTGAAACATCTTCAGTGTCTAGAAGAAGAACTCAAACCTCTGGAGGAAGTGCTAAATTT
AGCTCAAAGCAAAAACTTTCACTTAAGACCCAGGGACTTAATCAGCAATATCAACGTAATAGTTCTGGA
ACTAAAGGGATCTGAAACAACATTCATGTGTGAATATGCTGATGAGACAGCAACCATTGTAGAATTTC
TGAACAGATGGATTACCTTTTGTCAAAGCATCATCTCAACACTGACTGGAGGCGGAGGATCTGGTGGTG
GAGGTTCTGGTGGTGGGGGATCTGGAGGCGGAGGATCTGCACCTACTTCAAGTTCTACAAAGAAAACA
CAGCTACAACTGGAGGUATTACTGCTGGATTTACAGATGATTTTGAATGGAATTAATAATTACAAGAAT

CAGTGTCTAGAAGAAGAACTCAAACCTCTGGAGGAAGTGCTAAATTTAGCTCAAAGCAAAAACTTTCA
CTTAAGACCCAGGGACTTAATCAGCAATATCAACGTAATAGTTCTGGAACTAAAGGGATCTGAAACAA
CATTCATGTGTGAATATGCTGATGAGACAGCAACCATTGTAGAATTTCTGAACAGATGGATTACCTTTT
GTCAAAGCATCATCTCAACACTGACTGGAGGCGGAGGATCTGGTGGTGGAGGTTCTGGTGGTGGGGGA
TCTGGAGGCGGAGGATCTGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGLG
GGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCLG
CGAGCCAGAGGATGGAGCCGCGGGELEGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGA
GACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGACCCTGCGCGGCGCCTACA
ACCAGAGCGAGGCCGGTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGL
TTCCTCCGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCTGCGCT
CTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGGGAGGCGGCCCATGTGGCGGAG
CAGTTGAGAGCCTACCTGGAGGGCACGTGCGTGGAGTGGLCTCCGCAGATACCTGGAGAACGGGAAGGA
GACGCTGCAGCGCACGGACGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACC
CTGAGGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGA
CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTTGCGGGGATGGAACCTTCCAGAAGTGGGCGG
CTGTGGTGGTGCCTTCTGGACAGGAGCAGAGATACACCTGCCATGTGCAGCATGAGGGTTTGCCCAAGC
CCCTCACCCTGAGATGGGAGGCAGCTGCGGGTGGCGACAAAACTCACACATGCCCACCGTGCCCAGCA
CCTGAAG L G GGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCC
GGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTG
GTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACSATAGCAC
GTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCA
AGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGA
GAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTG
CCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAAC
AACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGG
ACAAGAGCAGATGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCACGAGGCTCTGCACAACCAC
TACACGCAGAAGTCCCTCTCCCTGTCTCCGGGTAAATAGTGA
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FIG. 26B

Human IL2 Leader sequence — italics

Human [L2; H1I6A=GES; FA2A=GES ~ Hhoald Darith GUA w
(G4S)4 linker — single underlined

Human A0201; Y84A=GCC; A236C=TGC — double underlined (with GCC and TGC in bold)

AAAGG linker — single underlined

N297= m\\‘, AGG to AGA (st|II R) and AGC to TCC (still S) — (bold and underlined,
with GCCGCC italicized)
Stop codons (TAGTGA)
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FIG.27 (SEQ ID NO:74)
CUE101-TM with leader peptide
MYRMOQLLSCIALSLALVITNSAPTSSSTRRKTQLOLEALLLDIOMITNGINNY KNPKL TRML
TAKFYMPERATELRHLQCLERELKPLEEVLNLAQSKNFHLRPRDLI SNINVIVLELKGEE
TIFMCEYADE TATIVEFLNRWITFCOSTISTLTCCGEEIGEEESGEEESGEEESAPTSEST
KRTQLOLEALLLDLOMITNG INNYKNPKLTRMLTAKFYMPREATELRHLQCLEEELKPLE
EVINLAQSENFHELRPRDLISNINVIVIELKGSETTFMCEYADETATIVEFLNRWITECOS
IISTLTGGEEIGEEEICEEESEEEESESHEMRY FETSVSEPGRGEPREFTAVGYVDDTOEV
REDSDAASORMEPRAPWIEQEGPEYWDGETRKVEA Lc“TdDVLAGTL“CAVNQQﬁAwuL-
VW[M VGISDWRFLRGYHOYAYDGRDY TALKE DLRSWIAADMAADTTKEKWEAAHVAE
TOVEWLRRY LEN GK??IWP”DUPKPFWWH]AVF][h“[LiCﬁ Y PARTT
LTWORDGEDOTODTELVETRPCGDGT FQRKWAAVVVPSGOREQRYTCHVOHEGLPRKPLTLRW
EAAAGGDKTHTCPPCPAPE FEGGPSVELFPPKPEDTIMI SRTPEVTCVVVLDVEHEDPEVK
FNWYVDGVEVENAKTKPREEQYNSTYRVVSVLITVLHQDWINGKEYKCKVENKALPASIEK
TISKAKGRPREPQVYTLPRPSREEMTRNQVSLTCLVEKGEY PSDIAVEWE SNGQPENNYKTT
PRVLDSDGEFFLY SKLTVDKSRWOQGNVESCSVMEEALHNREY TOKSLALSPGR

Leader peptide — italics

IL-2 (H16A/F42A) - bold {(with H16 and F42 underlined)

(G4S)4 Linkers — single underlined

MHC H chain Y84A; A236C— double underlined (with Y84A and A236C in bold)

AAAGG linker - single underlined

Human IgG1 Fc; L234F; L235E; P331S — (bold and underlined, with L234F, L235E, and
P331S unbolded)
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FIG. 28
CUE101-TM without leader peptide (SEQ ID NO:75)

APTESSTRKTQLOLEALLLDLOMI INGINNYRNEPRLTRML
TAKFYMPKREATELRKHLQCLEEELK PLEEVINLAGEENFHLRPRDLI SNINVIVLELKGSE
TTEFMCEYADETATIVEFLNRWI TEFCQS I ISTLTCGGEEEGHLEGSGEEESGELESAPTESET
KETQLQLEALLLDLOMILNG INNY KNPKLTRMLTAKFYMPRRATELKHLOCLEEELERLE
EVINLAQSKNFHELRPRDLISNINVIVLELKGEETTEFMCEYADETATIVEFLNRWITFCRS
ITIBTLTGCGOGESGGEESGLEEEGEEESGEHSMRY FFTSVSRPGRGEPRETAVGYVDDTOLY
REDSDAASORMEPRAPWIEOEGEPEYWDGET RKVKAHSOTHRVDLGT LRGAYNOSEAGSHT
VORMYGCDVGSDWRELRGYHOYAYDGEDY TATKEDLRSWTAADMAAQTTKHEKWEAAHVAE
CLRAYLEGCTCVEWLRRYLENGKETLORTDAPKTEMTHHAVSDHEATLRCWALSFYPARTT
LTWORDGEDQTODTELVETRPCGDGT EQKWAAVVVEPSGOEORYTCHVOHEGLPEPTTLRW
BEADMAGE DKTHTCPPCPAPEILEGGPSVELFPPRPRDTIMISRTPEVTCVVVDVEHEDPEVK
FRWYVDGVEVHENAK TR PREEQYNS TYRVVSVL ITVLHQDWLNGREYRCEVSNRALPASTER
TISKARGOPREPOVY TLPPEREEMTRENQVILTCLVRKGEFYPED IAVEWE SNGQPENNYRTT
PPVLDSDGESFFLY SKLTVDRERWQOGNVESCSVMHEALENEY TORSLSLSPGK

IL-2 (H16A/F42A) - bold {(with H16 and F42 underlined)

(G4S)4 Linkers — single underlined

MHC H chain Y84A; A236C— double underlined (with Y84A and A236C in bold)

AAAGG linker - single underlined

Human IgG1 Fc; L234F; L235E; P331S — (bold and underlined, with L234F, L235E, and
P331S unbolded)
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FIG. 29A (SEQ ID NO:76)

CUE101-TM: nucleotide sequence encoding CUE101-TM with leader sequence
ATGTACAGGATGCAACTCCTGTCTTGCATTGCACTAAGTCTTGCACTTGTCACAAACAGTGCACCTACTTC
AAGTTCTACAAAGAAAACACAGCTACAACTGGAGHUATTACTGCTGGATTTACAGATGATTTTGAATG

GCCACAGAACTGAAACATCTTCAGTGTCTAGAAGAAGAACTCAAACCTCTGGAGGAAGTGCTAAATTT
AGCTCAAAGCAAAAACTTTCACTTAAGACCCAGGGACTTAATCAGCAATATCAACGTAATAGTTCTGGA
ACTAAAGGGATCTGAAACAACATTCATGTGTGAATATGCTGATGAGACAGCAACCATTGTAGAATTTC
TGAACAGATGGATTACCTTTTGTCAAAGCATCATCTCAACACTGACTGGAGGCGGAGGATCTGGTGGTG
GAGGTTCTGGTGGTGGGGGATCTGGAGGCGGAGGATCTGCACCTACTTCAAGTTCTACAAAGAAAACA
CAGCTACAACTGGAGGLATTACTGCTGGATTTACAGATGATTTTGAATGGAATTAATAATTACAAGAAT

CAGTGTCTAGAAGAAGAACTCAAACCTCTGGAGGAAGTGCTAAATTTAGCTCAAAGCAAAAACTTTCA
CTTAAGACCCAGGGACTTAATCAGCAATATCAACGTAATAGTTCTGGAACTAAAGGGATCTGAAACAA
CATTCATGTGTGAATATGCTGATGAGACAGCAACCATTGTAGAATTTCTGAACAGATGGATTACCTTTT
GTCAAAGCATCATCTCAACACTGACTGGAGGCGGAGGATCTGGTGGTGGAGGTTCTGGTGGTGGGGGA
TCTGGAGGCGGAGGATCTGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGLG
GGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCLG
CGAGCCAGAGGATGGAGCCGCGGGELEGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGA
GACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGACCCTGCGCGGCGCCTACA
ACCAGAGCGAGGCCGGTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGL
TTCCTCCGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCTGCGCT
CTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGGGAGGCGGCCCATGTGGCGGAG
CAGTTGAGAGCCTACCTGGAGGGCACGTGCGTGGAGTGGLCTCCGCAGATACCTGGAGAACGGGAAGGA
GACGCTGCAGCGCACGGACGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACC
CTGAGGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGA
CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTTGCGGGGATGGAACCTTCCAGAAGTGGGCGG
CTGTGGTGGTGCCTTCTGGACAGGAGCAGAGATACACCTGCCATGTGCAGCATGAGGGTTTGCCCAAGC
CCCTCACCCTGAGATGGGAGGCAGCTGCGGGTGGCGACAAAACTCACACATGCCCACCGTGCCCAGCA
CCTGAAY INVGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCC
GGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTG
GTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACHSTAGCAC
GTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCA
AGGTCTCCAACAAAGCCCTCCCAGCCS TG ATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGA
GAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTG
CCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAAC
AACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGG
ACAAGAGCAGATGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCACGAGGCTCTGCACAACCAC
TACACGCAGAAGTCCCTCTCCCTGTCTCCGGGTAAATAGTGA
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FIG. 29B

Human IL2 Leader sequence — italics
Human IL2; H1I6A={GEE; FA2A=GES - hotdd fieith GUA wnderiined}
(G4S)4 linker — single underlined
Human A0201; Y84A=GCC; A236C=TGC — double underlined (with GCC and TGC in bold)
AAAGG linker — single underlined
Human IgG1 Fc; L234F=Y1{; L235E=(G4A8; P331S=4a40

N297= 84L; AGG to AGA (still R) and AGC to TCC (still S) — (bold and underlined,

with TTC, GAG, AAC, and AGC italicized)
Stop codons (TAGTGA)
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FIG. 30
1274: (SEQ ID NO:77)

MSRSEVALAVIALLSLSGLEAYMLDLOPETT

T

VERSDLISFSKDWS YL

Human B2M leader sequence -- italics

E7(11-20) — bold and underlined

(G4S)3 linker — single underlined

Human B2M; R12C— double underlined (R12C bolded)

FIG. 31

1274 without leader peptide (SEQ ID NO:78)

E7(11-20) — bold and underlined (!
(G4S)3 linker — single underlined (¢
Human B2M; R12C — double underlined

’; SEQID NO:13)
&Gs ;SEQ ID NO:89)

FIG.32 (SEQ ID NO:79)
1274 nucleotide sequence encoding 1274 with leader peptide

ATGTCTCGCTCCGTGGCCTTAGCTGTGCTCGCGCTACTCTCTCTTITCTGGCCTGGAGGCCTACATGCTCGA
TTTGCAGCCCGAAACGACGGGTGGAGGTGGTTCTGGAGGAGGCGGTTCGGGCGGAGGTGGTAGTATC
CAGCGTACTCCAAAGATTCAGGTTTACTCATGCCATCCAGCAGAGAATGGAAAGTCAAATTTCCTGAATT
GCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGTTGACTTACTGAAGAATGGAGAGAGAATTGAAAA
AGTGGAGCATTCAGACTTGTCTTTCAGCAAGGACTGGTCTTTCTATCTCTTGTATTATACTGAATTCACCCC
CACTGAAAAAGATGAGTATGCCTGCCGTGTGAACCACGTGACTTTGTCACAGCCCAAGATAGTTAAGTG
GGATCGAGACATGTAGTGA

Human B2M leader sequence -- italics
E7(11-20) — bold and underlined
(G4S)3 linker — single underlined
. - double underlined (TGC in bold)
Stop codons TAGTGA
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FIG. 33A

WT Human IgG1 Fc Sequence: (SEQ ID NO:80)

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYXNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP
QVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

FIG. 33B

Human IgG1 Fc Mutant: L234F/L235E/P331S (Triple Mutant “TM”) (SEQ ID NO:81)

DKTHTCPPCPAPEEEGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPASIEKTISKAKGQPREP
QVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

FIG. 33C

Human IgG1 Fc Mutant: N297A (SEQ ID NO:82)

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQY & STYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP
QVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

FIG. 33D

Human 1gG1 Fc Mutant: | 234A/L 235A (“LALA") (SEQ ID NO:83)

DKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVE
VHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP
QVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

Residue numbered according to EU index (Kabat Numbering)
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FIG. 34A
B2M R12C (SEQ ID NO:17)

IORTPRIQVY SCHEPAENGESNFLNCYVSGFHPSDIEVDLLEKNGERIEKVERSDLSFSRDWSEY LL
YYTEFTPTE KDEXAC?‘\/\TH‘TV‘ SQPRKIVEWDRDM

FIG. 34B
IL-2 (H16A; F42A) (SEQ ID NO:84)

APTSSSTKRIQLOLEALLLDLOMILNG CRNPRLTRMLTAREYMPRKATELEKHLOCLEERLKP
LEEVLNLAGQ SKL\"THLRVRLLISL\IN\/ VLELKGSETTFMCEYADETATIVEFLNRWITECQSIIS
TLT

FIG. 34C
Class | MHC-H chain A0201 (Y84A; A236C) (SEQ ID NO:19)

TOEVREDSDAASQRMEPRAPWIEQEGPEYWDGETR
KVKAHSE ,JTLIR\ DLGTLRGAYNQSEAGSHTVQRMY GCDVGESDWRE YHOYAYDGKDYIALKEDL
REWTAADMAAQTTK L{;\whfu% BVAEQLRAYLEGTCVEWLRRY LENGKETLORTDAPKTHMTHEAVS
DhEATLt\’CV ALSFYPAETTLTWORDGEDQTQDTELVETRPCEDGTFQRWAAVVVPSGOROQRYTCH
VOHEGLPKPL

GEHSMRYPETSVERPGRGEPRFIAVGY VDD

]
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CUE-1L.2 mediated ex vivo expansion of
NLVPMVATV-specific CD8 cells
CMV.reactive SFC count

(£Q) uoisuedxy piog

FIG. 35
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