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FIG. 2A

Homo sapiens IgA (partial sequence) GenBank P01876 (SEQ ID NO:1)
ASPTSPVFP LSLCSTQPDG NVVIACLVQG FFPQEPLSVT WSESGQGVTA RNFPPSQDAS

1
61
121
181
241
301

GDLYTTSSQL
SCCHPRLSLH
GCYSVSSVLP
ALNELVTLTC
AAEDWKKGDT

TLPATQCLAG
RPALEDLLLG
GCAEPWNHGK
LARGFSPKDV
FSCMVGHEAL

KSVTCHVKHY
SEANLTCTLT
TFTCTAAYPE
LVRWLOGSQE
PLAFTQKTID

TNPSQDVTVP
GLRDASGVTF
SKTPLTATLS
LPREKYLTWA
RLAGKPTHVN
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CPVPSTPPTP
TWIPSSGKSA
KSGNTFRPEV
SRQEPSQGTT
VSVVMAEVDG

SPSTPPTPSP
VQGPPERDLC
HLLPPPSEEL
TFAVTSILRV
TCY

CH1 aas 6-98, Hinge aas 99-121, CH2 aas 122-219, CH3 aas 220-253, (Fc aas 124-353, 210 aa)

FIG. 2B
Homo sapiens IgD (partial sequence) GenBank AAA52770 (SEQ ID NO:2)

61

121
181
241
301
361

CH1 aas _1-97, Hinge aas 98-161, CH2 aas 162-267,

PTKAPDVFPI
SYYMTSSQLS
LAKATTAPAT
LRDKATFTCF
NAGTSVICTL
PNILLMWLED
SRTLLNASRS

FIG. 2C
Homo sapiens IgE (partial sequence) GenBank 1F6A_B) (SEQ ID NO:3) 217
ADPCDSNPRG VSAYLSRPSP FDLFIRKSPT ITCLVVDLAP SKGTVNLTWS RASGKPVNHS
TRKEEKQRNG TLTVTSTLPV GTRDWIEGET YQCRVTHPHL PRALMRSTTK TSGPRAAPEV
121 YAFATPEWPG SRDKRTLACL IQNFMPEDIS VQWLHNEVQL PDARHSTTQP RKTKGSGFFV
181 FSRLEVTRAE WEQKDEFICR AVHEAASPSQ TVQRAVSVNP GK
CH2 aas 5-114, CH3 aas 113-222 (Fc aas 6-222, 217aas)

1
61

ISGCRHPKDN
TPLOOWRQGE
TRNTGRGGEE
VVGSDLKDAH
NHPSLPPQRL
QREVNTSGFA
LEVSYVTDHG

SPVVLACLIT
YKCVVQHTAS
KKKEKEKEEQ
LTWEVAGKVP
MALREPAAQA
PARPPPQPRS
PMK

2/43

GYHPTSVTVT
KSKKEIFRWP
EERETKTPEC
TGGVEEGLLE
PVKLSLNLLA
TTFWAWSVLR

WYMGTQSQPQ
ESPKAQASSV
PSHTQPLGVY
RHSNGSQSQH
SSDPPEAASW
VPAPPSPQPA

RTFPEIQRRD
PTAQPQAEGS
LLTPAVQDLW
SRLTLPRSLW
LLCEVSGFSP
TYTCVVSHED

CH3 aas 268-383 (Fc aas 162-383, 222 aas)
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FIG. 2D

WT. Homo sapiens IgG1 (partial sequence) (SEQ ID NO:4)

1 DKTHTCPPCP APELLGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED
61 GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA
121 GQPREPQVYT LPPSREEMTK NQVSLTCLVK GFYPSDIAVE WESNGQPENN
181 DGSFFLYSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK
Hinge aas 1-10, CH2 aas 11-120, CH3 aas 121-227 (Fc aas 11-227, 217 aas)

Homo sapiens 1gG1 (partial sequence) Fc GenBank 3S7G_A (SEQ ID NO:5)

1 DKTHTCPPCP APELLGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED
61 GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA
121 GQPREPQVYT LPPSRDELTK NQVSLTCLVK GFYPSDIAVE WESNGQPENN
181 DGSFFLYSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK
Hinge aas 1-10, CH2 aas 11-120, CH3 aas 121-227 (Fc aas 11-227, 217 aas)

PCT/US2021/041675

PEVKFNWYVD
PIEKTISKAK
YKTTPPVLDS

PEVKFNWYVD
PIEKTISKAK
YKTTPPVLDS

Homo sapiens 1gG1 (partial sequence) Fc Mutant: 1.234F/1.235E/P331S (Triple Mutant “TM”)

(SEQ ID NO:6)

DKTHTCPPCP APEEEGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA
GOQPREPQVYT LPPSREEMTK NQVSLTCLVK GFYPSDIAVE WESNGQPENN
DGSFFLYSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK
Hinge aas 1-10, CH2 aas 11-120, CH3 aas 121-227 (Fc aas 11-227, 217 aas)

Homo sapiens 1gG1 (partial sequence) Fc Mutant: N297A (SEQ ID NO:7)

PEVKEFNWYVD
SIEKTISKAK
YKTTPPVLDS

DKTHTCPPCP APELLGGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED
GVEVHNAKTK PREEQYASTY RVVSVLTVLH ODWLNGKEYK CKVSNKALPA
GQPREPQVYT LPPSREEMTK NQVSLTCLVK GFYPSDIAVE WESNGQPENN
DGSFFLYSKL TVDKSRWQQG NVESCSVMHE ALHNHYTQKS LSLSPGK

PEVKFNWYVD
PIEKTISKAK
YKTTPPVLDS

Hinge aas 1-10, CH2 aas 11-120, CH3 aas 121-227 (Fc aas 11-227, 217 aas)

Homo sapiens 1gG1 (partial sequence) Fc Mutant: 1.234A/1.235A (“LALA”) (SEQ ID NO:8)
DKTHTCPPCP APEA&GGPSV FLFPPKPKDT LMISRTPEVT CVVVDVSHED PEVKFNWYVD
GVEVHNAKTK PREEQYNSTY RVVSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK
GOPREPQVYT LPPSREEMTK NQVSLTCLVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS
DGSFFLYSKL TVDKSRWQQOG NVFSCSVMHE ALHNHYTQKS LSLSPGK

Hinge aas 1-10, CH2 aas 11-120, CH3 aas 121-227 (Fc aas 11-227, 217 aas)

FIG. 2E

Homo sapiens 1gG2 (partial sequence) GenBank AAN76044 (SEQ ID NO:9)

1
61
121
181
241
301

STKGPSVFPL
LYSLSSVVTV
FPPKPKDTLM
VSVLTVVHQD
VSLTCLVKGF
FSCSVMHEAL

APCSRSTSES
PSSNEGTQTY
ISRTPEVTICV
WLNGKEYKCK
YPSDIAVEWE
HNHYTQKSLS

TAALGCLVKD
TCNVDHKPSN
VVDVSHEDPE
VSNKGLPAPTI
SNGQPENNYK
LSPGK

YFPEPVTVSW
TKVDKTVERK
VOQFNWYVDGV
EKTISKTKGQ
TTPPMLDSDG

NSGALTSGVH
CCVECPPCPA
EVHNAKTKPR
PREPQVYTLP
SFFLYSKLTV

TFPAVLQSSG
PPVAGPSVFL
EEQFNSTEFRV
PSREEMTKNQ
DKSRWQQGNV

CH1 aas 1-97, Hinge aas 98-109, CH2 aas 110-218, CH3 aas 219-325 (Fc aas 110-325, 216 aas)
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FIG. 2F

PCT/US2021/041675

Homo sapiens 1gG3 (partial sequence) GenBank AAW65947 (SEQ ID NO:10)
HKPSNTKVDK RVELKTPLGD TTHTCPPCPA PELLGGPSVEF LFPPKPKDTL MISRTPEVTC
VVVDVSHEDP EVKFNWYVDG VEVHNAKTKP REEQYNSTYR VVSVLTVLHQ DWLNGKEYKC
KVSNKALPAP IEKTISKAKG QPREPQVYTL PPSRDELTKN QVSLTCLVKG FYPSDIAVEW
ESNGQPENNY KTTPPVLDSD GSFFLYSKLT VDKSRWQQGN VFSCSVMHEA LHNHYTQKSL

1
61
121
181
241

SLSPGK

CH1 aas 1-12, Hinge aas 13-29, CH2 aas 30-139, CH3 aas 140-246 (Fc aas 30-246, 217 aas)

FIG. 2G
Homo sapiens 1gG4 (partial sequence) GenBank P01861 (SEQ ID NO:11)

61

121
181
241
301

ASTKGPSVFP
GLYSLSSVVT
FLFPPKPKDT
RVVSVLTVLH
NQVSLTCLVK
NVFSCSVMHE

LAPCSRSTSE
VPSSSLGTKT
LMISRTPEVT
ODWLNGKEYK
GFYPSDIAVE
ALHNHYTQKS

STAALGCLVK
YTCNVDHKPS
CVVVDVSQED
CKVSNKGLPS
WESNGQPENN
LSLSLGK

DYFPEPVTVS
NTKVDKRVES
PEVQEFNWYVD
SIEKTISKAK
YKTTPPVLDS

WNSGALTSGV
KYGPPCPSCP
GVEVHNAKTK
GQPREPQVYT
DGSFFLYSRL

HTFPAVLQSS
APEFLGGPSV
PREEQFNSTY
LPPSQEEMTK
TVDKSRWQEG

CHI1 aas 1-98, Hinge aas 99-110, CH2 aas 111-220, CH3 aas 221-327 (Fc aas 111-327, 217 aas)

Homo sapiens IgG4 (partial sequence) Segment (SEQ ID NO:12) 223 aa
PPCPSCPAPE FLGGPSVFLF PPKPKDTLMI SRTPEVTCVV VDVSQEDPEV
VHNAKTKPRE EQFNSTYRVV SVLTVLHQDW LNGKEYKCKV SNKGLPSSIE
121 REPQVYTLPP SQEEMTKNQV SLTCLVKGFY PSDIAVEWES NGQPENNYKT
181 FFLYSRLTVD KSRWQEGNVF SCSVMHEALH NHYTQKSLSL SPG

Hinge aas 1-7, CH2 aas 8-117, CH3 aas 118-223 (Fc aas 8-223, 216 aas)

1
61

FIG. 2H

Homo sapiens IgM (partial sequence) UniProtKB P01871.4 (SEQ ID NO:13)

1
61
121
181
241
301
321
381

CH1 aas 1-105, CH2 aas 106-217, CH3 aas 218-323,

GSASAPTLFP
RGGKYAATSQ
DGFFGNPRKS
TLTIKESDWL
KLTCLVTDLT
FTCTVTHTDL
VEVQWMORGQ
PNRVTERTVD

FIG. 21

LVSCENSPSD
VLLPSKDVMQ
KLICQATGFES
GQSMFTCRVD
TYDSVTISWT
PSPLKQTISR
PLSPEKYVTS

TSSVAVGCLA
GTIDEHVVCRKV
PROIQVSWLR
HRGLTFQQNA
RONGEAVKTH
PKGVALHRPD
APMPEPQAPG

KSTGKPTLYNVSLVMSDTAGT

QODFLPDSITF
QHPNGNKEKN
EGKQVGSGVT
SSMCVPDQDT
TNISESHPNA
VYLLPPAREQ
RYFAHSILTV
CY

SWKYKNNSD I
VPLPVIAELP
TDQVQAEAKE
AIRVFAIPPS
TFSAVGEAST
LNLRESATIT
SEEEWNTGET

CH4 aas 324-452

Homo sapian Ig J-chain (amino acids 23-259) (SEQ ID NO:14)

1
61

QFNWYVDGVE
KTISKAKGQP
TPPVLDSDGS

SSTRGFPSVL
PKVSVEFVPPR
SGPTTYKVTS
FASIFLTKST
CEDDWNSGER
CLVTGFSPAD
YTCVVAHEAL

MKNHLLFWGV LAVFIKAVHV KAQEDERIVL VDNKCKCARI TSRIIRSSED PNEDIVERNI
RIIVPILNNRE NISDPTSPLR TRFVYHLSDL CKKCDPTEVE LDNQIVTATQ SNICDEDSAT
121 ETCYTYDRNK CYTAVVPLVY GGETKMVETA LTPDACYPD
SIGNAL SEQUENCE AMINO ACIDS 1-22
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FIG.

2J

Ig CHI domain (SEQ ID NO:15)
1 FTVRETASTK GPSVFPLAPS SKSTSGGTAA
61 AVLQSSGLYS LSSVVTVPSS SLGTQTYICN

FIG.

2K

Ig k chain constant region (SEQ ID NO:16)

1

TVAAPSVFIF PPSDEQLKSG TASVVCLLNN

61 KDSTYSLSST LTLSKADYEK HKVYACEVTH

Ig J. chain constant region (SEQ ID NO:17)

1

GQPKANPTVT LFPPSSEELQ ANKATLVCLI

61 QSNNKYAASS YLSLTPEQWK SHRSYSCQVT

FIG. 3A Homo sapiens HLA-A

3A.1

61

121
181
241
301
361

3A.2
1

61
121
181
241
301
361
3A3
1

61
121
181
241
301
361

3A4
1

61
121
181
241
301
361

Homo sapiens HLA-A*01:01:01:01
Informatlon) Accession NP_001229687.1 (SEQ ID NO:18)

MAVMAPRTLL

LLLSGALALT

QTWAGSHSMR

DSDAASQKME
IMYGCDVGPD
RVYLEGRCVD
WORDGEDQTQ
SSQPTIPIVG
TACKV

PRAPWIEQEG
GRFLRGYRQD
GLRRYLENGK
DTELVETRPA
ITAGLVLLGA

PEYWDQETRN
AYDGKDYIAL
ETLORTDPPK
GDGTFQKWAA
VITGAVVAAV

LGCLVKDYFP
VNHKPSNTKV

FYPREAKVQW
QGLSSPVTKS

SDFYPGAVTV
HEGSTVEKTV

PCT/US2021/041675

EPVTVSWNSG ALTSGVHTFP
DKKVEPKSCD KT

KVDNALQSGN SQESVTEQDS

FNRGEC

AWKADGSPVK AGVETTKPSK

APTECS

NCBI (National Center for Biotechnology

YFFTSVSRPG
MKAHSQTDRA
NEDLRSWTAA
THMTHHPISD
VVVPSGEEQR
MWRRKSSDRK

RGEPRFIAVG
NLGTLRGYYN
DMAAQITKRK
HEATLRCWAL
YTCHVQHEGL
GGSYTQAASS

YVDDTQFVRF
QSEDGSHTIQ
WEAVHAAEQR
GFYPAEITLT
PKPLTLRWEL
DSAQGSDVSL

Homo sapiens HLLA-A*1101 NCBI Accession P13746.1 (SEQ ID NO:19)

MAVMAPRTLL

LLLSGALALT

QTWAGSHSMR

DSDAASQRME
IMYGCDVGPD
RAYLEGRCVE
WQRDGEDQTQ
SSQPTIPIVG
TACKV

PRAPWIEQEG
GRFLRGYRQD
WLRRYLENGK
DTELVETRPA
ITAGLVLLGA

PEYWDQETRN
AYDGKDYIAL
ETLOQRTDPPK
GDGTFQKWAA
VITGAVVAAV

YFYTSVSRPG
VKAQSQTDRV
NEDLRSWTAA
THMTHHPISD
VVVPSGEEQR
MWRRKSSDRK

RGEPRFIAVG
DLGTLRGYYN
DMAAQITKRK
HEATLRCWAL
YTCHVQHEGL
GGSYTQAASS

YVDDTQFVRF
QSEDGSHTIQ
WEAAHAAEQQ
GFYPAEITLT
PKPLTLRWEL
DSAQGSDVSL

Homo sapiens HLLA-A%2402 NCBI Accession P05534.2 (SEQ ID NO:20)

MAVMAPRTLV

LLLSGALALT

QTWAGSHSMR

DSDAASQRME
MME'GCDVGSD
RAYLEGTCVD
WQRDGEDQTQ
SSQPTVPIVG
TACKV

PRAPWIEQEG
GRFLRGYHQY
GLRRYLENGK
DTELVETRPA
ITAGLVLLGA

PEYWDEETGK
AYDGKDYIAL
ETLOQRTDPPK
GDGTFQKWAA
VITGAVVAAV

YFSTSVSRPG
VKAHSQTDRE
KEDLRSWTAA
THMTHHPISD
VVVPSGEEQR
MWRRNSSDRK

RGEPRFIAVG
NLRIALRYYN
DMAAQITKRK
HEATLRCWAL
YTCHVQHEGL
GGSYSQAASS

YVDDTQFVRF
QSEAGSHTLQ
WEAAHVAEQQ
GFYPAEITLT
PKPLTLRWEP
DSAQGSDVSL

Homo sapiens HLLA-A*3303 NCBI Accession AAA79865.1 (SEQ ID NO:21)

MAVMAPRTLL

LLLLGALALT

QTWAGSHSMR

DSDAASQRME
MMYGCDVGSD
RAYLEGTCVE
WQRDGEDQTQ
SSQPTIPIVG
TACKV

PRAPWIEQEG
GRFLRGYQQD
WLRRYLENGK
DTELVETRPA
ITAGLVLEFGA

PEYWDRNTRN
AYDGKDYIAL
ETLQRTDPPK
GDGTFQKWAS
VFAGAVVAAV

5/43

YFTTSVSRPG
VKAHSQIDRV
NEDLRSWTAA
THMTHHAVSD
VVVPSGQEQR
RWRRKSSDRK

RGEPRFIAVG
DLGTLRGYYN
DMAAQITQRK
HEATLRCWAL
YTCHVQHEGL
GGSYSQAASS

YVDDTQFVRF
QSEAGSHTIQ
WEAARVAEQL
SFYPAEITLT
PKPLTLRWEP
DSAQGSDMSL
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FIG. 3B
Homo sapiens HLA-B*07:02:01 GenBank Accession NP_005505.2
Amino Acids 25-362 (SEQ ID NO:22)

1
61
121
181
241
301
361

MLVMAPRTVL

LLLSAALALT

ETWAGSHSMR

DSDAASPREE
SMYGCDVGPD
RAYLEGECVE
WQRDGEDQTQ
SSQSTVPIVG
TA

PRAPWIEQEG
GRLLRGHDQY
WLRRYLENGK
DTELVETRPA
IVAGLAVLAV

PEYWDRNTQTI
AYDGKDYIAL
DKLERADPPK
GDRTFQKWAA
VVIGAVVAAV

YEYTSVSRPG
YKAQAQTDRE
NEDLRSWTAA
THVTHHPISD
VVVPSGEEQR
MCRRKSSGGK

PCT/US2021/041675

RGEPRFISVG
SLRNLRGYYN
DTAAQITQRK
HEATLRCWAL
YTCHVQHEGL
GGSYSQAACS

YVDDTQFVRF
QSEAGSHTLQ
WEAAREAEQR
GFYPAEITLT
PKPLTLRWEP
DSAQGSDVSL

FIG. 3C Homo sapiens HLA-C*701 (HLA-C*07:01) GenBank Accession NP_001229971.1,
Amino acids 25-366 (SEQ ID NO:23)

1
61
121
181
241
301
361

MRVMAPRALL

LLLSGGLALT

ETWACSHSMR

DSDAASPRGE
RMYGCDLGPD
RAYLEGTCVE
WOQRDGEDQTQ
SSQPTIPIMG
LITCK

PRAPWVEQEG
GRLLRGYDQS
WLRRYLENGK
DTELVETRPA
IVAGLAVLVV

PEYWDRETQON
AYDGKDYIAL
ETLORAEPPK
GDGTFQKWAA
LAVLGAVVTA

6/43

YFDTAVSRPG
YKRQAQADRV
NEDLRSWTAA
THVTHHPLSD
VVVPSGQEQR
MMCRRKSSGG

RGEPRFISVG
SLRNLRGYYN
DTAAQITQRK
HEATLRCWAL
YTCHMQHEGL
KGGSCSQAAC

YVDDTQFVRF
QSEDGSHTLQ
LEAARAAEQL
GFYPAEITLT
QEPLTLSWEP
SNSAQGSDES
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Fig. 35 Continued
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FIG. 3E (continued) HLA-A ALLELE CONSENSUS SEQUENCE

GSHSMRYFX1TSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQX2MEPRAPWIEQEGPEYWDX
3X4TX5X6X7KAX8SOX9X10RX11X121.X13X14X15X16X17YYNQSEX18GSHTX190X20
MX21GCDVGX22DX23RFLRGYX240X25AYDGKDY IALX26EDLRSWTAADMAAQX27TX287
X29KWEX30X31X32EAEQX33RX34YLX35GX36CVX37X38LRRYLENGKETLQRTDX39PK
THMTHHX40X41SDHEATLRCWALX42FYPAEITLTWQRDGEDQTQDTELVETRPAGDGTFQKW
AX43VVVPSGX44EQRYTCHVQHEGLPKPLTLRWEX45

X1l is F, Y, 8, or T; X2 is K or R; X3 is Q, G, E, or R; X4 is N
or E; X5 is R or G; X6 1s N or K; X7 1is M or V; X8 is H or Q; X9
is T or I; X10 is D or H; X11 is A, V, or E; X12 is N or D; X13
is G or R; X14 is T or I; X15 is L or A; X16 is R or L; X17 is G
or R; X18 is A or D; X19 is I, L, or V; X20 is I, R or M; X21 is
F or Y; X22 is S or P; X23 is W or G; X24 is R, H, or Q; X25 is
D or Y; X26 i1s N or K; X27 is T or I; X28 is K or Q; X29 is R or
H; X30 is A or T; X31 is A or V; X32 is H or R; X33 is R, L, Q,
or W; X34 is V or A; X35 is D or E; X36 is R or T; X37 is D or
E; X38 1is W or G; X39 is P or A; X40 is P or A; X41 1is V or I;
X42 is S or G; X43 is A or S; X44 is Q or E; and X45 is P or L.

SEQ ID NO:39.

10/43
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FIG. 3F HLA-B ALLELES
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FIG. 3F (continued) HLA-B ALLELE CONSENSUS

GSHSMRYFX1TX2X3SRPGRGEPRFIX4VGYVDDTX5FVRFDSDAX6SPRX7TX8PRAPWIEQEG
PEYWDRX9TQOX10X11KTX12X13TOX14YX15X16NLX17X18X19X20YYNQSEAGSHX21X
22QX23MYGCDLGPDGRLLRGHDQSAYDGKDYIALNEDLXZ4SWTAADTAAQIX25QRKX2GEA
ARX27AEQX28RX29YLEGX30CVEWLRRYLENGKX31X321L.X33RADPPKTHVTHHPX34SDH
EATLRCWALGFYPAEITLTWQRDGEDQTQDTELVETRPAGDRTFQKWAAVVVP SGEEQRYTCHV
QHEGLPKPLTLRWEP

X1 is H, Y, or D; X2 is A or S; X3 is M or V; X4 is A, S, or T;
X5 is Q or L; X6 is A or T; X7 is E, M K, or T; X8 is A or T; X9
is E or N; X10 is I or K; X11 is ¥, F, S, or C; X12 is N or Q;
X13 is A or T; X14 is D or Y; X15 is E or V; X16 is S or N; X17
is T, N, or I; X18 is A or L; X19 is L, or R; X20 is R or G; Xz21
is T or I; X22 is L or I; X23 is R or S; X24 is R or S; X25 is S
or T; X26 is L or W; X27 is E OR V; X28 is R, D, L or W; X29 is
A or T; X30 is L, E or T; X31 is E or D; X32 1is K or T; X33 is E
or Q; and X34 is I or V.

SEQ ID NO:47.
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FIG. 3G HLA-C ALLELES
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FIG. 3G (continued)

HLA-C*0102, SEQ ID NO:48; HLA-C*0303, SEQ ID NO:49; HLA-C*0304, SEQ ID NO:50; HLA-
C*0401, SEQ ID NO:51; HLA-C*0602, SEQ ID NO:52; HLA-C*0701, SEQ ID NO:53; HLA-C*0702,
SEQ ID NO:54; HLA-C*0801, SEQ ID NO:55; and HLA-C*1502, SEQ ID NO:56.

HLA-C ALLELE CONSENSUS

X1SHSMX2YFX3TAVSX4PGRGEPX5F IX6VGYVDDTQFVX7FDSDAASPRGEPRX8PWVEQEG
PEYWDRETQX9YKRQAQX10DRVX11LRX12LRGYYNQSEX13X14 SHX15X160X17MX18GC
DX19GPDGRLLRGX20X210X22AYDGKDY IALNEDLRSWTAADTAAQI TQRKX23EAARX24A
EQX25RAYLEGX26CVEWLRRYLX27NGKX28 TLORAEX29PKTHVTHHPX30SDHEATLRCWA
LGFYPAEITLTWQX31DGEDQTQDTELVETRPAGDGTFQKWAAVX32VP SGX33EQRYTCHX34
QHEGLX35EPLTLX36WX37P

X1 is C or G; X2 is R or K; X3 is F, Y, S, or D; X4 is R or W;
X5 is H or R; X6 is A or S; X7 1is Q or R; X8 is A or E; X9 is N
or K;X10 is T or A; X11 is S or N; X12 is N or K; X13 is A or D;
X14 is G or R; X15 is T or I; X16 is L or I; X17 is W or R; X18
is C, ¥, F, or S; X19 is L, or V; X20 is Y or H; X21 is D or N;
X22 is ¥, F, S, or L; X23 is L or W; X24 is E, A, Or T; X25 is
R, L, or W; X26 is L or T; X27 is E OR K; X28 is E or K; X29 is
H or P; X30 is R or V; X31 is W or R; X32 is V or M; X33 is E or
Q; X34 is M or V; X35 is P or Q; X36 is R or S; and X37 is P or
G.

SEQ ID NO:57.
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FIG. 3H - HLA-E, HLA-F, and HLA-G ALLELE CONSENUS SEQUENCES

SEQUENCE
HLA-E
GSHSLKYFHT SVSRPGRGEP RFISVGYVDD TQFVRFDNDA ASPRMVPRAP
WMEQEGSEYW DRETRSARDT AQIFRVNLRT LRG;YNQSKEA GSHTLQWMHG
CELGPDEERFL RGYEQFAYDG KDYLTLNEDL RSWTAVDTAA QISEQKSNDA
SEAEHQX3X4YI, EDTCVEWLHK YLEKGKETLL HLEPPKTHVT HHPISDHEAT
LRCWALGFYP AEITLTWQQD GEGHTQDTEL VETRPéGDGT FQKWAAVVVP
SGEE&;RYTCH VQHEGLKEEPV TLRWKPASQP TIPI
X1= K or E; X2= R or G; X3= R or G; X4= A or V; X5= Q or P; and
X6= P or S SEQID NO:58
Encompasses: HLA-E*0101 (HLA-E*01:01:01:01); HLA-E*01:03 (HLA-

E*01:03:01:01); HLA-E*01:04; HLA-E*01:05; HLA-E*01:06; HLA-
E*01:07; HLA-E*01:09; HLA-E*01:10

HLA-F

GSHSLRE&FST AVSRPGRGEP RYIAVEYVDD TQFLRFDSDA AIPRMEPRE§£
WVEQEGPQYW EWTTGYAKAN AQTDRVALRN LLRgYNQSEA GSHTLQGMNG
CDMGPDGRLL RGYHQHAYDG KDYISLNEDL RSWTAADT!A QITQRFYEAE
EYAEEFRTYL EGECLELLRR YLENGKETLQ RADPPKAHVA HHPISDHEAT
LRCWALGFYP AEITLTWQRD GEEQTQDTEL VETRPAGDGT FQKWAAVVVP
ZEGEEQRYTCH VQHEGLPQPL ILRWEQSE&QP TIPI

Xl= Y or F; X2= P or Q; X3= S or P; and X4= P or L SEQIDNO:59
Encompasses: HLA-F*0101 (HLA-F*01:01:01:01); HLA-F*01:02; HLA-

F*01:03(HLA-F*01:03:01:01);

HLA-F*01:04;

HLA-F*01:05; HLA-F*01:06;

HLA-G

GSHSMRYFSA AVEERPGRGEP RFIAMGEEVDD EEQFEARFDSDS ACPRMEPRAP
WVEZEEGPEYW EEETRNTKAH AQTDRMNLQT EERGXYNQSEA
SSHTLQWMI&Z CDLXSXQDGRLE&Q RGYEQYAYDG KDYLXLNEDL

RSWTAADTéA QISKRKCEAA NVAEQRRA&llL EGTCVEWLzlER
X13LENGKEX14L0 RADPX15KTHVT HHPVFDYEAT LRCWALGFYP

AEIILTWQ&EED GEDQTQDVEL VETRPéGDGT FOKWAAVVVP SGEEQRY&EZCH
VQHEGLPEPL MLRWEEEQSSLP TIPI

X1l= S or F; X2= Y or H; X3= T, S, or M; X4= L or V; X5= Q or R;

X6= P or L; X7= G or D; X8=
Y or H; X12= H or R; X13=Y

G or V; X9= S or C; X10= L or I; Xll=
or H; X14= M or T; X15= P or A; Xl6=

R, W, or Q; X17= T or M; X18= K or E; SEQIDNO:60

Encompasses: HLA-G*0101 (HLA-G*01:01:01:01); HLA-G*01:02; HLA-
G*01:03 (HLA-G*01:03:01:01); HLA-G*01:04 (HLA-G*01:04:01:01); HLA-
G*01:06; HLA-G*01:07; HLA-G*01:08; HLA-G*01:09: HLA-G*01:10; HLA-
G*01:10; HLA-G*01:11; HLA-G*01:12; HLA-G*01:14; HLA-G*01:15; HLA-
G*01:16; HLA-G*01:17; HLA-G*01:18: HLA-G*01:19; HLA-G*01:20; HLA-
G*01:22
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FIG. 31

HLA-A
HLA-B
HLA-C
HLA-E
HLA-F
HLA-G

HLA-A
HLA-B
HLA-C
HLA-E
HLA-F
HLA-G

HLA-A
HLA-B
HLA-C
HLA-E
HLA-F
HLA-G

HLA-A
HLA-B
HLA-C
HLA-E
HLA-F
HLA-G

HLA-A
HLA-B
HLA-C
HLA-E
HLA-F
HLA-G

CONSENSUS SEQUENCE ALIGNMENT

GSHSMRYFXTSVSRPGRGEPRFIAVGYVDDTQFVRFDSDAASQXMEPRAPWIEQEGPEYW
GSHSMRYEFXTXXSRPGRGEPREFIXVGYVDDTXFVREDSDAXSPRXXPRAPWIEQEGPEYW
XSHSMXYEFXTAVSXPGRGEPXFIXVGYVDDTQFVXFDSDAASPRGEPRXPWVEQEGPEYW
GSHSLKYFHTSVSRPGRGEPRFISVGYVDDTQFVREFDNDAASPRMVPRAPWMEQEGSEYW
GSHSLRXFSTAVSRPGRGEPRYIAVEYVDDTQFLREDSDAAIPRMEPREXWVEQEGPQYW
GSHSMRYFSAAVXRPGRGEPRF IAMGXVDDXQFXRFDSDSACPRMEPRAPWVEXEGPEYW

***: * . * ok ok ok ok ok :* : * kK * **.*: * Kk *:* * Kk :**

84
YYNQSEXGSHTXQOXMXGCDVGXDXRFLRGYXQXAYDG
DRXTOXXKTXXTOXYXXNLXXXNYYNQSEAGSHXXQOXMYGCDLGPDGRLLRGHDQSAYDG
DRETQXYKRQAQXDRVXIRXLRGYNQSEXXSHXXQXMXGCDXGPDGRLLRGXXQXAYDG
DRETRSARDTAQIFRVNIRTLREYFYNQSXAGSHTLOWMHGCELGPDXRFLRGYEQFAYDG
R
Y

DXXTXXXKAXSOXXRXXXXXXH

EWTTGYAKANAQTDRVAIRNLLRRYNQSEAGSHTLQGMNGCDMGPDGRLLRGYHQHAYDG

EEETRNTKAHAQTDRMNIQTXREGYKNQSEASSHTLOWMIXCDLXXDGRLXRGYEQYAYDG
* H e x Kk k. * k * ok *: * *: * * * ok k kK
aacl aac2
139

KDYIALXEDLRSWTAADMARQOXTXKKWEXXXEAEQXRXYLXGXCVXXLRRYLENGKETLQ
KDYIALNEDLXSWTAADTIARQIXQRKXEAARXAEQXRXYLEGXCVEWLRRYLENGKXXLX
KDYIALNEDLRSWTAADTARQITQRKXEAARXAEQXRAYLEGXCVEWLRRYLXNGKXTLQ
KDYLTLNEDLRSWTAVDTIARQI SEDKSNDASEAEHOXXYLEDTCVEWLHKYLEKGKETLL
KDYISLNEDLRSWTAADTIVRAQITQRFYEAEEYAEEFRTYLEGECLELLRRYLENGKETLQ
KDYLALNEDLRSWTAADTIARQI SKRKCEAANVAEQRRAXLEGTCVEWLXRXLENGKEXLQ

khkk ook Kkhkk kMAX K [x x . * Kk * * - k. Kk . kK *

aac3 aac4

236

RTDXPKTHMTHHXXSDHEATLRCWALXFYPAEITLTWQRDGEDQTQDTELVETRPRGDGTE]
RADPPKTHVTHHPXSDHEATLRCWALGFYPAEITLTWQRDGEDQTQDTELVETRPRGDRTE]
RAEXPKTHVTHHPXSDHEATLRCWALGFYPAEITLTWQXDGEDQTQODTEUVETRPRIGDGTE
HLEPPKTHVTHHPISDHEATLRCWALGEFYPAEITLTWQODGEGHTQDTELVETRPRGDGTEF]
RADPPKAHVAHHPISDHEATLRCWALGFYPAEITLTWQRDGEEQTQDTELVETRPRGDGTF]
RADPXKTHVTHHPVFDYEATLRCWALGFYPAEIILTWQXDGEDQTQODVEHUVETRPRIGDGTE
%

Kk ek e o kk kekhkkhkkhkkhkhkhkkt Kkhkhkkhkkik khkhkh khkk o kkk KkA|khkhkhkApk|rAx ARk

ac5 aacé

QKWAXVVVPSGXEQRYTCHVQHEGLPKPLTLRWEX—-——————— 276
QKWAAVVVPSGEEQRYTCHVQHEGLPKPLTLRWEP———-—-———— 276
QOKWAAVXVPSGXEQRYTCHXQHEGLXEPLTLXWXP———————— 276
QKWAAVVVPSGEEXRYTCHVQHEGLXEPVTLRWKPASQPTIPI 284
QRKWAAVVVPXGEEQRYTCHVQHEGLPQPLILRWEQSXQPTIPI 284
QKWAAVVVPSGEEQRYXCHVQHEGLPEPLMLRWXQSSLPTIPI 284

hhkkk ok kk ok ok kk kk kkkkk k. Kk K
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FIG. 8
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FIG. 11
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FI1G. 19
Construct 839 CMV-GGGASGGGGSGGGGS-f2M (R120)
NLVPMVATVGGGASGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCY VSGFHPSDIEVDLLK

NGERIEKVEHSDLSFSKDWSFYLLY YTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM (SEQ ID
NO:497)

Construct 1694 hIL2 (F42A, H16A)-(G4S)s-hIL2 (F42A, H16A)-(G4S)s:-HLA-A02 (A236C, Y84C,
A139C)-AAAGG-IgG1 (L234A, L235A)

APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLQMILNGINNY KNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITFCQSIISTLTGGGGSGGGGSGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIAV
GYVDDTQFVRFDSDAASQRMEPRAPWIEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGCYNQS
EAGSHTVQRMYGCDVGSDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEA
AHVAEQLRAYLEGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEI
TLTWQRDGEDQTQDTELVETRPCGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEA
AAGGDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDG
VEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVEFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO:493)

Construct 2686 p2M (R12C, E44C)

IQRTPKIQVYSCHPAENGKSNFLNCY VSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLY Y
TEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM (SEQ ID NO:495)

Construct 3861 hIL2 (F42A, H16A)-(G4S)s-hIL2 (F42A, H16A)-(G4S)s-B2M (E44C)-(G4S)s-HLA-
A02(YS4C, A139C)-AAAGG-IgG1(L234A, L235A)

APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITFCQSIISTLTGGGGSGGGGSGGGGSGGGGSIQRTPKIQVYSRHPAENGKSNFLNC
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLY YTEFTPTEKDEYACRVNHVTLSQPK
IVKWDRDMGGGGSGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIAVGY VDDTQFVREDSDAA
SQRMEPRAPWIEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGCYNQSEAGSHTVQRMYGCDVG
SDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEAAHVAEQLRAYLEGTCVE
WLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDQTQDTEL
VETRPAGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDKTHTCPPCPAPEA
AGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPG (SEQ ID NO:496)
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FIG. 19 (continued)

Construct 3984 1xhIL2(F42A, H16A)-(G4S)s-B2M (E44C)-(G4S)s-HLA-A02(Y84C, A139C)-
AAAGG-IgG1(L234A, L235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEY ADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSIQRTPKIQVY SRHPAENGKSNFLNCY VSGFHPSDIEVDLLKNGCRIE
KVEHSDLSFSKDWSFYLLY Y TEFTPTEKDEYACRVNHVTLSQPKIVKWDRDMGGGGSGGGGSGG
GGSGSHSMRYFFTSVSRPGRGEPRFIAVGY VDDTQFVRFDSDAASQRMEPRAPWIEQEGPEYWDG
ETRKVKAHSQTHRVDLGTLRGCYNQSEAGSHTVQRMYGCDVGSDWRFLRGYHQYAYDGKDYI
ALKEDLRSWTAADMCAQTTKHKWEAAHVAEQLRAYLEGTCVEWLRRYLENGKETLQRTDAPK
THMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDQTQDTELVETRPAGDGTFQKWAAVVV
PSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDKTHTCPPCPAPEAAGGPSVELFPPKPKDTLMISR
TPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKE
YKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESN
GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG
(SEQ ID NO:498)

Construct 3985 hIL2 (F42A, H16A)-(G4S)s-hIL2 (F42A, H16A)-(G4S)-GLGGS-(G4S):-B2M (E44C)-
(G4S):-HLA-A02(Y84C, A139C)-AAAGG-IgG1(L234A, L235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEY ADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLQMILNGINNY KNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITFCQSIISTLTGGGGSGLGGSGGGGSGGGGSIQRTPKIQVYSRHPAENGKSNFLNC
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLY Y TEFTPTEKDEYACRVNHVTLSQPE
IVKWDRDMGGGGSGGGGSGGGGSGSHSMRY FFTSVSRPGRGEPRFIAVGY VDDTQFVRFDSDA /
SQRMEPRAPWIEQEGPEY WDGETRKVKAHSQTHRVDLGTLRGCYNQSEAGSHTVQRMYGCDV!
SDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEAAHVAEQLRAYLEGTCVE
WLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDQTQDTEL
VETRPAGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDKTHTCPPCPAPEA
AGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQV YTLPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMH
EALHNHYTQKSLSLSPG (SEQ ID NO:499)

Construct 3986 hIL2 (F42A, H16A)-(G4S)s-hIL2 (F42A, H16A)-(G4S):-GLGGS-(G4S)-p2M
(E44C)-(G4S)-HLA-A02(Y84C, A139C)-AAAGG-IgG1(L234A, L235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEY ADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLQMILNGINNY KNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITFCQSIISTLTGGGGSGGGGSGLGGSGGGGSIQRTPKIQVYSRHPAENGKSNFLNC
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLY YTEFTPTEKDEYACRVNHVTLSQPK
IVKWDRDMGGGGSGGGGSGGGGSGSHSMRY FFTSVSRPGRGEPRFIAVGY VDDTQFVRFDSDAA
SQRMEPRAPWIEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGCYNQSEAGSHTVQRMYGCDVG
SDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEAAHVAEQLRAYLEGTCVE
WLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDQTQDTEL
VETRPAGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDKTHTCPPCPAPEA
AGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWY VDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQV YTLPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPG (SEQ ID NO:500)
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FIG. 19 (continued)

Construct 3987 hIL2 (F42A, H16A)-(G4S)s-hIL2 (F42A, H16A)-(G4S)3-GLGGS-2M (E44C)-
(G4S)>HLA-A02(Y84C, A139C)-AAAGG-IgG1(L234A, L235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEY ADETATIVEFLNRWITECQSIISTLTG
GGGSGGGGSGGGGSGGGGS APTSSSTKKTQLQLEALLLDLQMILNGINNY KNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEY ADET
ATIVEFLNRWITFCQSIISTLTGGGGSGGGGSGGGGSGLGGSIQRTPKIQVYSRHPAENGKSNFLNC
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLY YTEFTPTEKDEYACRVNHVTLSQPK
IVKWDRDMGGGGSGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIAVGY VDDTQFVRFDSDAA
SQRMEPRAPWIEQEGPEY WDGETRKVKAHSQTHRVDLGTLRGCYNQSEAGSHTVQRMYGCDVG
SDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEAAHVAEQLRAYLEGTCVE
WLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDQTQDTEL
VETRPAGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDKTHTCPPCPAPEA
AGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQV YTLPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPG (SEQ ID NO:501)

Construct 3988 hIL2 (F42A, H16A)-(G4S)s-hIL2 (F42A, H16A)-(G4S)-GMGGSGGGGS-(G4S)-p2M
(E44C)-(G4S);-HLA-A02(Y84C, A139C)-AAAGG-IgG1(L234A, L235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLQMILNGINNY KNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITECQSIISTLTGGGGSGMGGSGGGGSGGGGSIQRTPKIQVYSRHPAENGK SNELNC
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLY YTEFTPTEKDEY ACRVNHVTLSQPE
IVKWDRDMGGGGSGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFEDSDA
SQRMEPRAPWIEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGCYNQSEAGSHTVQRMYGCDV!
SDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEAAHVAEQLRAYLEGTCVE
WLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDQTQDTEL
VETRPAGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDKTHTCPPCPAPEA
AGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMH
EALHNHYTQKSLSLSPG (SEQ ID NO:502)

Construct 3989 hIL2 (F42A, H16A)-(GS)s-hIL2 (F42A, H16A)-(G4S)-GGGMSGGGGS-(G4S)-p2M
(E44C)-(G4S)-HLA-A02(Y84C, A139C)-AAAGG-IgG1(L234A, L235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLQMILNGINNY KNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITFCQSIISTLTGGGGSGGGMSGGGGSGGGGSIQRTPKIQVY SRHPAENGKSNFLNC
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLY YTEFTPTEKDEYACRVNHVTLSQPK
IVKWDRDMGGGGSGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIAVGY VDDTQFVRFDSDAA
SQRMEPRAPWIEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGCYNQSEAGSHTVQRMYGCDVG
SDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEAAHVAEQLRAYLEGTCVE
WLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDQTQDTEL
VETRPAGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDKTHTCPPCPAPEA
AGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK PREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQV YTLPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPG (SEQ ID NO:503)
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FIG. 19 (continued)

Construct 3990 hIL2 (F42A, H16A)-(G4S)+-hIL2 (F42A, H16A)-(G4S)-GGGGSMGGGS-(G4S)-p2M
(E44C)-(G4S);-HLA-A02(YS4C, A139C)-AAAGG-IgG1(L234A, L235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEY ADETATIVEFLNRWITECQSIISTLTG
GGGSGGGGSGGGGSGGGGS APTSSSTKKTQLQLEALLLDLQMILNGINNY KNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEY ADET
ATIVEFLNRWITECQSIISTLTGGGGSGGGGSMGGGSGGGGSIQRTPKIQVYSRHPAENGKSNFLNC
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPK
IVKWDRDMGGGGSGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIAVGY VDDTQFVRFDSDAA
SQRMEPRAPWIEQEGPEY WDGETRKVKAHSQTHRVDLGTLRGCYNQSEAGSHTVQRMYGCDVG
SDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEAAHVAEQLRAYLEGTCVE
WLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDQTQDTEL
VETRPAGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDKTHTCPPCPAPEA
AGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQV YTLPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPG (SEQ ID NO:504)

Construct 3991 hIL2 (F42A, H16A)-(G4S)s-hIL2 (F42A, H16A)-(G4S)-GGGGSGMGGS-(G4S)-p2M
(E44C)-(G4S)-HLA-A02(Y84C, A139C)-AAAGG-IgG1(L234A, L235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLQMILNGINNY KNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITECQSIISTLTGGGGSGGGGSGMGGSGGGGSIQRTPKIQVYSRHPAENGK SNELNC
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLY YTEFTPTEKDEY ACRVNHVTLSQPE
IVKWDRDMGGGGSGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIAVGYVDDTQFVRFEDSDA
SQRMEPRAPWIEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGCYNQSEAGSHTVQRMYGCDV!
SDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEAAHVAEQLRAYLEGTCVE
WLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDQTQDTEL
VETRPAGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDKTHTCPPCPAPEA
AGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMH
EALHNHYTQKSLSLSPG (SEQ ID NO:505)

Construct 3992 hIL2 (F42A, H16A)-(G4S)s-hIL2 (F42A, H16A)-(G4S)-GGGGSGGGGM-(G4S)-p2M
(E44C)-(G4S)-HLA-A02(Y84C, A139C)-AAAGG-IgG1(L234A, L235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLQMILNGINNY KNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITFCQSIISTLTGGGGSGGGGSGGGGMGGGGSIQRTPKIQVYSRHPAENGKSNFLNC
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLY YTEFTPTEKDEYACRVNHVTLSQPK
IVKWDRDMGGGGSGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIAVGY VDDTQFVRFDSDAA
SQRMEPRAPWIEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGCYNQSEAGSHTVQRMYGCDVG
SDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEAAHVAEQLRAYLEGTCVE
WLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDQTQDTEL
VETRPAGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDKTHTCPPCPAPEA
AGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQV YTLPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH
EALHNHYTQKSLSLSPG (SEQ ID NO:506)
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FIG. 19 (continued)

Construct 3993 GM-(Ga4S):-p2M (R12C, E44C)
GMGGGGSGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCY VSGFHPSDIEVDLLKNGCRIEK
VEHSDLSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM (SEQ ID NO:507)

Construct 3994 GMGGS-(G4S)2-f2M (R12C, E44C)
GMGGSGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCY VSGFHPSDIEVDLLKNGCRIEKVE
HSDLSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM (SEQ ID NO:508)

Construct 3995 GMS-(G4S):-f2M (R12C, E44C)
GMSGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCY VSGFHPSDIEVDLLKNGCRIEKVEHSD
LSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM (SEQ ID NO:509)

Construct 3996 GMGGGS-(G4S)-p2M (R12C, E44C)
GMGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCY VSGFHPSDIEVDLLKNGCRIEKVEHSDLS
FSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM (SEQ ID NO:510)

Construct 3997 GMGS-(G4S)-p2M (R12C, E44C)
GMGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCYVSGFHPSDIEVDLLKNGCRIEKVEHSDLSES
KDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM (SEQ ID NO:511)

Construct 3998 GM-(G4S)-p2M (R12C, E44C)
GMGGGGSIQRTPKIQVYSCHPAENGKSNFLNCY VSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKL
WSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM (SEQ ID NO:512)

Construct 3999 hIL2 (F42A, H16A)-(G4S)4-hIL2 (F42A, H16A)-(G4S)4-f2M (E44C)-(G4S)s-HLA-
A02(Y84C, A139C, T143L)-AAAGG-IgG1(L.234A, L235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLQMILNGINNY KNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITFCQSIISTLTGGGGSGGGGSGGGGSGGGGSIQRTPKIQVYSRHPAENGKSNFLNC
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPK
IVKWDRDMGGGGSGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIAVGY VDDTQFVRFEDSDAA
SQRMEPRAPWIEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGCYNQSEAGSHTVQRMYGCDVG
SDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTLKHKWEAAHVAEQLRAYLEGTCVE
WLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDQTQDTEL
VETRPAGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDKTHTCPPCPAPEA
AGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMH
EALHNHYTQKSLSLSPG (SEQ ID NO:513)
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FIG. 19 (continued)

Construct 4000 hIL2 (F42A, H16A)-(G4S)s-hIL2 (F42A, H16A)-(G4S)s-B2M (E44C)-(G.S)s-HLA-
A02( Y84C, A139C, T143M)-AAAGG-IgG1(L234A, L235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEY ADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITFCQSIISTLTGGGGSGGGGSGGGGSGGGGSIQRTPKIQVYSRHPAENGKSNFLNC
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLY YTEFTPTEKDEYACRVNHVTLSQPK
IVKWDRDMGGGGSGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIAVGY VDDTQFVREDSDAA
SQRMEPRAPWIEQEGPEY WDGETRKVKAHSQTHRVDLGTLRGCYNQSEAGSHTVQRMYGCDVG
SDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTMKHKWEAAHVAEQLRAYLEGTCV
EWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDQTQDTE
LVETRPAGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDKTHTCPPCPAPE
AAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEK TISKAKGQPREPQV Y TLPPSREEMTKNQ
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSV
MHEALHNHYTQKSLSLSPG (SEQ ID NO:514)

Construct 4001 hIL2 (F42A, H16A)-(G4S)+-hIL2 (F42A, H16A)-(G4S)s-B2M (E44C)-(G4S)3-HLA-
A02( L81M, Y84C, A139C)-AAAGG-IgG1(L.234A, L235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLOQMILNGINNYKNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITFCQSISTLTGGGGSGGGGSGGGGSGGGGSIQRTPKIQVYSRHPAENGKSNFLN(C
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLY YTEFTPTEKDEYACRVNHVTLSQP}
IVKWDRDMGGGGSGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIAVGY VDDTQFVREDSDA ¢+
SQRMEPRAPWIEQEGPEYWDGETRKVKAHSQTHRVDLGTMRGCYNQSEAGSHTVQRMYGCDV
GSDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEAAHVAEQLRAYLEGTCV
EWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDQTQDTE
LVETRPAGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDKTHTCPPCPAPE
AAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQ
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSV
MHEALHNHYTQKSLSLSPG (SEQ ID NO:515)

Construct 4002 CMV-(G3AS)-(G4S)2-p2M (R12C, E44C)
NLVPMVATVGGGASGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNCYVSGFHPSDIEVDLLK
NGCRIEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM (SEQ ID
NO:516)

Construct 4003 CMV-(G3AS)-(G4S)-FC1-(G4S)-p2M (R12C, E44C)
NLVPMVATVGGGASGGGGSHVVPYGLGSPRSKRALENLLGGGGSIQRTPKIQVYSCHPAENGKS
NFLNCYVSGFHPSDIEVDLLKNGCRIEK VEHSDLSFSKDWSFYLLY YTEFTPTEKDEYACRVNHVT
LSQPKIVKWDRDM (SEQ ID NO:517)

38/43



WO 2022/015880 PCT/US2021/041675

FIG. 19 (continued)

Construct 4004 hIL2 (F42A, H16A)-(G4S)s-hIL2 (F42A, H16A)-(G4S)s-B2M (E44C)-(G.S)s-HLA-
A02(Y84C, A139C)-AAAGG-IgG1(L234A, L235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEY ADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITFCQSIISTLTGGGGSGGGGSGGGGSGGGGSGGGGSIQRTPKIQVYSRHPAENGKS
NFLNCYVSGFHPSDIEVDLLKNGCRIEK VEHSDLSFSKDWSFYLLY YTEFTPTEKDEYACRVNHVT
LSQPKIVKWDRDMGGGGSGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIAVGY VDDTQFVRFE
DSDAASQRMEPRAPWIEQEGPEY WDGETRKVKAHSQTHRVDLGTLRGCYNQSEAGSHTVQRMY
GCDVGSDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEAAHVAEQLRAYL
EGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGED
QTQDTELVETRPAGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDKTHTC
PPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKP
REEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRE
EMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO:518)

Construct 4005 hIL2 (F42A, H16A)-(G4S)+-hIL2 (F42A, H16A)-(G4S)s-B2M (E44C)-(G4S)3-HLA-
A02(Y84C, A139C)-AAAGG-IgG1(L234A, L.235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLOQMILNGINNYKNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITFCQSISTLTGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSIQRTPKIQVYSRHP.
ENGKSNFLNCY VSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDEYACE
VNHVTLSQPKIVKWDRDMGGGGSGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIAVGY VDD’
QFVRFDSDAASQRMEPRAPWIEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGCYNQSEAGSHT
VQRMYGCDVGSDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEAAHVAEQ
LRAYLEGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQR
DGEDQTQDTELVETRPAGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDK
THTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA
KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW
QQGNVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO:519)

Construct 4006 hIL2 (F42A, H16A)-(G4S)+-hIL2 (F42A, H16A)-(G4S)s-B2M (E44C)-(G4S).-HLA-
A02(Y84C, A139C)-AAAGG-IgG1(L234A, L235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLOQMILNGINNY KNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITFCQSISTLTGGGGSGGGGSGGGGSGGGGSIQRTPKIQVYSRHPAENGKSNFLNC
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLY YTEFTPTEKDEYACRVNHVTLSQPK
IVKWDRDMGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIAVGY VDDTQFVRFDSDAASQRME
PRAPWIEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGCYNQSEAGSHTVQRMYGCDVGSDWRF
LRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEAAHVAEQLRAYLEGTCVEWLRRY
LENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDQTQDTELVETRP
AGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDKTHTCPPCPAPEAAGGPS
VFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV
SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCL
VKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPG (SEQ ID NO:520)
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FIG. 19 (continued)

Construct 4007 hIL2 (F42A, H16A)-(G4S)s-hIL2 (F42A, H16A)-(G4S)s-B2M (E44C)-(G4S)-HLA-
A02(YS4C, A139C)-AAAGG-TIgG1(L234A, L235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLQMILNGINNY KNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITFCQSIISTLTGGGGSGGGGSGGGGSGGGGSIQRTPKIQVYSRHPAENGKSNFLNC
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLY YTEFTPTEKDEYACRVNHVTLSQPK
IVKWDRDMGGGGSGSHSMRYFFTSVSRPGRGEPRFIAVGY VDDTQFVRFEDSDAASQRMEPRAPW
IEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGCYNQSEAGSHTVQRMYGCDVGSDWRFLRGYH
QYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEAAHVAEQLRAYLEGTCVEWLRRYLENGK
ETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDQTQDTELVETRPAGDGT
FQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDKTHTCPPCPAPEAAGGPSVFLEP
PKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISK AKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFY
PSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYT
QKSLSLSPG (SEQ ID NO:521)

Construct 4008 2xhIL2 (F42A, H16A)-(G4S)-HLA-A02 (A236C, Y85C, D137C)-AAAGG-IgG1
(L234A, L235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEY ADETATIVEFLNRWITFCQSISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITFCQSIISTLTGGGGSGGGGSGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIA Y
GYVDDTQFVRFDSDAASQRMEPRAPWIEQEGPEY WDGETRKVKAHSQTHRVDLGTLRGYCNQ!
EAGSHTVQRMYGCDVGSDWRFLRGYHQYAYDGKDYIALKEDLRSWTAACMAAQTTKHKWEA
AHVAEQLRAYLEGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEI
TLTWQRDGEDQTQDTELVETRPCGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEA
AAGGDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDG
VEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO:522)

Construct 4125 hIL2 (F42A, H16A)-(G4S)+-hIL2 (F42A, H16A)-(G4S)s-B2M (E44C)-(G4S)7-HLA-
A02(Y84C, A139C)-AAAGG-IgG1(L234A, L235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLOQMILNGINNY KNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITFCQSISTLTGGGGSGGGGSGGGGSGGGGSIQRTPKIQVYSRHPAENGKSNFLNC
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLY YTEFTPTEKDEYACRVNHVTLSQPK
IVKWDRDMGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGSHSMRYFFTSVSRPGRGEP
RFIAVGYVDDTQFVRFDSDAASQRMEPRAPWIEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGC
YNQSEAGSHTVQRMYGCDVGSDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHK
WEAAHVAEQLRAYLEGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFY
PAEITLTWQRDGEDQTQDTELVETRPAGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLR
WEAAAGGDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQ
PREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYS
KLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO:523)
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FIG. 19 (continued)

Construct 4126 hIL2 (F42A, H16A)-(G4S)s-hIL2 (F42A, H16A)-(G4S)s-B2M (E44C)-(G4S)s-HLA-
A02(Y84C, A139C)-AAAGG-IgG1(L234A, L235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEY ADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITFCQSIISTLTGGGGSGGGGSGGGGSGGGGSIQRTPKIQVYSRHPAENGKSNFLNC
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLY YTEFTPTEKDEYACRVNHVTLSQPK
IVKWDRDMGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIAVG
YVDDTQFVRFDSDAASQRMEPRAPWIEQEGPEY WDGETRKVKAHSQTHRVDLGTLRGCYNQSE
AGSHTVQRMYGCDVGSDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEAA
HVAEQLRAYLEGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEIT
LTWQRDGEDQTQDTELVETRPAGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAA
AGGDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGV
EVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP
QVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTV
DKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO:524)

Construct 4127 hIL2 (F42A, H16A)-(G4S)+-hIL2 (F42A, H16A)-(G4S)s-B2M (E44C)-(G4S)s-HLA-
A02(Y84C, A139C)-AAAGG-IgG1(L234A, L.235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLOQMILNGINNYKNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITFCQSISTLTGGGGSGGGGSGGGGSGGGGSIQRTPKIQVYSRHPAENGKSNFLN(C
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLY YTEFTPTEKDEYACRVNHVTLSQP}
IVKWDRDMGGGGSGGGGSGGGGSGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIAVGY VDD
QFVRFDSDAASQRMEPRAPWIEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGCYNQSEAGSHT
VQRMYGCDVGSDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEAAHVAEQ
LRAYLEGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQR
DGEDQTQDTELVETRPAGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDK
THTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA
KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW
QQGNVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO:525)

Construct 4128 hIL2 (F42A, H16A)-(G4S)+-hIL2 (F42A, H16A)-(G4S)4-B2M (E44C)-(G4S)+-HLA-
A02(Y84C, A139C)-AAAGG-IgG1(L234A, L235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLOQMILNGINNY KNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITFCQSISTLTGGGGSGGGGSGGGGSGGGGSIQRTPKIQVYSRHPAENGKSNFLNC
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLY YTEFTPTEKDEYACRVNHVTLSQPK
IVKWDRDMGGGGSGGGGSGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIAVGY VDDTQFVRF
DSDAASQRMEPRAPWIEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGCYNQSEAGSHTVQRMY
GCDVGSDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEAAHVAEQLRAYL
EGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGED
QTQDTELVETRPAGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDKTHTC
PPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKP
REEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRE
EMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO:526)
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FIG. 19 (continued)

Construct 4129 hIL2 (F42A, H16A)-(G4S)s-hIL2 (F42A, H16A)-(G4S)s-B2M (R12C, E44C)-(G4S):-
HLA-A02(Y84C, A139C, A236C)-AAAGG-IgG1(L234A, L235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEY ADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITFCQSIISTLTGGGGSGGGGSGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNC
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLY YTEFTPTEKDEYACRVNHVTLSQPK
IVKWDRDMGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGSHSMRY FFTSVSRPGRGEP
RFIAVGYVDDTQFVRFDSDAASQRMEPRAPWIEQEGPEY WDGETRKVKAHSQTHRVDLGTLRGC
YNQSEAGSHTVQRMYGCDVGSDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHK
WEAAHVAEQLRAYLEGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFY
PAEITLTWQRDGEDQTQDTELVETRPCGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLR
WEAAAGGDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQ
PREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYS
KLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO:527)

Construct 4130 hIL2 (F42A, H16A)-(G4S)s-hIL2 (F42A, H16A)-(G4S)s-B2M (R12C, E44C)-(G4S)s-
HLA-A02(Y84C, A139C, A236C)-AAAGG-IgG1(L234A, L235A
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEY ADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLQMILNGINNY KNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTEMCEYADET
ATIVEFLNRWITFCQSIISTLTGGGGSGGGGSGGGGSGGGGSIQRTPKIQVYSCHPAENGK SNFLN(
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSESKDWSFYLLY YTEFTPTEKDEY ACRVNHVTLSQPE
IVKWDRDMGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGSHSMR Y FFTSVSRPGRGEPRFIA V!
YVDDTQFVRFDSDAASQRMEPRAPWIEQEGPEY WDGETRKVKAHSQTHRVDLGTLRGCYNQSE
AGSHTVQRMYGCDVGSDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEAA
HVAEQLRAYLEGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEIT
LTWQRDGEDQTQDTELVETRPCGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAA
AGGDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWY VDGV
EVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISK AKGQPREP
QVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTV
DKSRWQQGNVFESCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO:528)

Construct 4131 hIL2 (F42A, H16A)-(G4S)s-hIL2 (F42A, H16A)-(G4S)s-B2M (R12C, E44C)-(G4S)s-
HLA-A02(Y84C, A139C, A236C)-AAAGG-IgG1(L234A, L235A)
APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLQMILNGINNY KNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITFCQSIISTLTGGGGSGGGGSGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNC
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLY YTEFTPTEKDEY ACRVNHVTLSQPK
IVKWDRDMGGGGSGGGGSGGGGSGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIAVGY VDDT
QFVRFDSDAASQRMEPRAPWIEQEGPEY WDGETRK VKAHSQTHRVDLGTLRGCYNQSEAGSHT
VQRMYGCDVGSDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEAAHVAEQ
LRAYLEGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQR
DGEDQTQDTELVETRPCGDGTFQKWAAVVVPSGQEQRY TCHVQHEGLPKPLTLRWEAAAGGDK
THTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNA
KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRW
QQGNVESCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO:529)
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FIG. 19 (continued)

Construct 4132 hIL2 (F42A, H16A)-(G4S)s-hIL2 (F42A, H16A)-(G4S)s-B2M (R12C, E44C)-(G4S)s-
HLA-A02(Y84C, A139C, A236C)-AAAGG-IgG1(L234A, L235A)

APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLTG
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITFCQSISTLTGGGGSGGGGSGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNC
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPK
IVKWDRDMGGGGSGGGGSGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIAVGY VDDTQFVRF
DSDAASQRMEPRAPWIEQEGPEYWDGETRKVKAHSQTHRVDLGTLRGCYNQSEAGSHTVQRMY
GCDVGSDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEAAHVAEQLRAYL
EGTCVEWLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGED
QTQDTELVETRPCGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDKTHTC
PPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKP
REEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRE
EMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO:530)

Construct 4133 hIL2 (F42A, H16A)-(G4S)s-hIL2 (F42A, H16A)-(G4S)s-B2M (R12C, E44C)-(G4S)3-
HLA-A02(Y84C, A139C, A236C)-AAAGG-IgG1(L234A, L235A)

APTSSSTKKTQLQLEALLLDLQMILNGINNYKNPKLTRMLTAKFYMPKKATELKHLQCLEEELKP
LEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADETATIVEFLNRWITFCQSIISTLT!
GGGSGGGGSGGGGSGGGGSAPTSSSTKKTQLQLEALLLDLQMILNGINNY KNPKLTRMLTAKFY
MPKKATELKHLQCLEEELKPLEEVLNLAQSKNFHLRPRDLISNINVIVLELKGSETTFMCEYADET
ATIVEFLNRWITFCQSIISTLTGGGGSGGGGSGGGGSGGGGSIQRTPKIQVYSCHPAENGKSNFLNC
YVSGFHPSDIEVDLLKNGCRIEKVEHSDLSFSKDWSFYLLY Y TEFTPTEKDEYACRVNHVTLSQPK
IVKWDRDMGGGGSGGGGSGGGGSGSHSMRYFFTSVSRPGRGEPRFIAVGYVDDTQFVREDSDAA
SQRMEPRAPWIEQEGPEY WDGETRKVKAHSQTHRVDLGTLRGCYNQSEAGSHTVQRMYGCDVG
SDWRFLRGYHQYAYDGKDYIALKEDLRSWTAADMCAQTTKHKWEAAHVAEQLRAYLEGTCVE
WLRRYLENGKETLQRTDAPKTHMTHHAVSDHEATLRCWALSFYPAEITLTWQRDGEDQTQDTEL
VETRPCGDGTFQKWAAVVVPSGQEQRYTCHVQHEGLPKPLTLRWEAAAGGDK THTCPPCPAPEA
AGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQV YTLPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFESCSVMH
EALHNHYTQKSLSLSPG (SEQ ID NO:531)
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