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V/RO4L/T120S/1127T/T130A,
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V/R94L/T120S/1127T/T130A/K169E,
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L/T120S/T130A/M174T,
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L/T120S/1127T/T130A/H188D,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4T7T/L70Q/E81V/LE5SR/K8IN/A91T/F92P/K93
V/R94L/T120S/1127T/T130A/K169E,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/LT0Q/E81 V/LESR/K8IN/AG I T/F92P/K93
V/R94L/T120S/1127T/T130A,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4TT/L8SR/K8IN/AG1T/FO2P/K93V/RO4L/T120
SM127T/T130A/K169E/H188D,

R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/E8 1 V/LESR/K8IN/A1T/FO2P/K93V/R94
L/F108L/T120S/T130A/K169E/H188D,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4T7T/L70Q/E81V/L85R/K8IN/A91T/F92P/K93
V/R94L/T130A/H188D,

R29D/Y31L/Q33H/K36G/M381I/T41A/M43R/MATT/LT0Q/ES1 V/LESR/K8IN/AGIT/FI2P/K93
V/R94L/T120S/T127T/T130A/K169E,

HISL/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/L70Q/E81V/L8SR/K8IN/A9IT/F92
P/K93V/R94L/T120S/T130A/K169E/H188D,
R29D/Y31L/Q33H/K36G/M381I/T41A/M43R/MATT/E8 1 V/LESR/K8IN/AG1T/FO2P/K93V/R94
L/T120S/1127T/C128Y/T130A/H188D,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4TT/ES81V/LE5SR/K8IN/A91T/FI2P/K93V/R94
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F/T130A/K169E,

HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81 V/L8SR/K8IN/A91T/F92P/K93
V/R94L/T130A,
HI8L/R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M47T/L70Q/E81V/L8SR/K8IN/A9IT/F92
P/K93V/R94L/T120S/T130A/K169E,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/L70Q/E81V/L8SR/K8IN/A9 1 T/FO2P/K931
/RI4L/LYTR/T130A,

R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/L70Q/E81 V/L85SR/K8IN/A91T/FI2P/K931
/R94L/LYTR/T130A/L148S,

HI18L/R29D/Y31L/Q33H/K36G/M38l/T41 A/M43R/M4TT/ES1V/L8SR/K8IN/AGIT/FI92P/K93
V/R94L/T118V/T120S/1127T/T130A/K169E.,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/I61N/E81V/LESR/K8ON/A9IT/F92P/K93V
/R94F/V104A/T120S/T130A,
R29D/Y31L/Q33H/K36G/M38I/T41A/M43R/MATT/ES1V/L8SR/K8IN/FI2P/K93V/RI4F/1118
V/T130A,

R29D/Y31L/Q33H/K36G/M38T/T41A/M4A3R/M4ATT/T62S/E81 V/LESR/K8IN/A91T/FI2P/K93
V/R94L/1118V/T120S/T130A/K169E/T175A,

HI18L/R29D/Y311L/Q33H/K36G/M381/T41 A/M43R/M4TT/ES1V/L85SR/K8IN/A91T/FI2P/K93
V/R94L/F116S/T130A/H188D,

HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/ES1V/L8SR/K8IN/A91T/F92P/K93
V/R94L/T120S/1127T/T130A/L142S/H188D,

C16S/HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/E81V/LESR/K8IN/A91T/F92
P/K93V/R94L/T110A/H188D.

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/A91G/T120S/1127T/T130A/H188D,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4ATT/L70Q/D76G/A91G/S103L/T120S/1127T/T
130A, Q33 deleted/YS53C/L85SR/K8IN/AS 1 T/FI2P/K93V/RY4L/T 120S/1127T/T130A/K169E,
T62S/E81V/L85R/K8IN/A9IT/FO2P/K93V/RO4L/T120S/T130A/K169E,
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/ES1V/LESR/KSIN/AVIT/FIO2P/K93V/R94
L/S129L/H188D, K9E/E10R/V11S/A12G/T13N/K14A/S15V/C16L/G17W/H18Y/YS3C/L70Q/
D90G/T130A/N149D/N152T/H188D,

H18L/R29D/Y31L/Q33H/K36G/T41A/M43R/M4ATT/EG 1 V/L85R/K8IN/A9IT/FO2P/K93V/R94
L/1118V/T120S5/1127T/T130A/H188D, K89E/K93E/T130A,
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S21P/R29D/Y31L/Q33H/K36G/M38l/T41 A/M43R/MATT/N48L/
VO68A/ES1V/L8SR/K8IN/AYIT/FO2P/K93V/RO4L/P1O9H/T126L/K 1691,
HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/
P74L/Y80ON/ES1V/L85SR/K8IN/AGIT/F92P/K93V/R94L/L9TR,
S21P/R29D/Y31L/Q33H/K36G/M38I/T41A/M43R/MATT/PTAL/Y 8ON/E81V/LE5SR/K8IN/DY0
N/AO91T/F92P/K93V/R94L/T130A/N149S/E162G.,

HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/V68M/E81 V/L8SR/K8IN/A91T/F92
P/K93V/R94L/T130A.,
R29D/Y31L/Q33H/K36G/M38l/T41A/M43R/M4ATT/VE6SM/E81V/LESR/K8IN/AS1T/F92P/K93
V/R94L/T130A/N149S5/R190S,

HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/P74L/Y 8ON/ES1V/L8SR/K8IN/A91
T/F92P/K93V/R94L/ T130A/R1908S,
C16G/V22A/R29D/Y31L/Q33H/K36G/M38L/T41A/M43R/M4TT/V68M/D76G/ES81V/LE5SR/KS
ON/ASTT/F92P/K93V/RO4AL/118T/T130A/S140T/N149S/K1691/H178R/N192D,
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/ES81V/L8SR/K8IN/A9 1 T/FO2P/K93V/R 94
F/E117V/1118T/N149S/S168G/H188Q,

V22A/R29D/Y31L/Q33H/K36G/M38I/T41 A/M43R/M4ATT/V6EM/E81 V/L8SR/K8IN/AG1T/F92
P/K93V/R94L/T130A.

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/N6AS/E81 V/L8SR/K8IN/A9 1 T/F92P/K93
V/R94F/ 1118T/T130A/N149S5/K1691,

V22A/R29D/Y31L/Q33H/K36G/M38I/T41 A/MA43R/MATT/V6EM/E81 V/LESR/K8IN/AG1T/F92
P/K93V/RO4L/D115G/I118T/T130A/G133D/N149S, S129P, A91G/S129P,
169T/L70Q/A91G/T120S, Y31H/S129P,

T28A/R29D/Y31L/Q33H/K36G/M38L/T41 A/M43R/M47T/E81V/L85R/K8IN/A91T/F92P/K93
V/R94L/ VI104L/T130A/N149S,

H18L/R29D/Y31L/Q33H/K36G/M38I/T41 A/M43R/MATT/ES1V/LESR/K8IN/AGIT/FI2P/K93
V/R94L/LOTR/N1495/H188Q,

HISL/R29D/Y31L/Q33H/K36G/M38L/T41 A/M43R/M47T/E81V/L85R/K8IN/A91T/FO2P/K93
V/R94L/L9TR/N149S,

H18L/R29D/Y31L/Q33H/K36G/M38I/T41 A/M43R/MATT/V6SA/ESTV/LESR/K8IN/A91T/F92
P/K93V/R94L/ T130A/N1495/T1541,
A12G/R29D/Y31L/Q33H/K36G/M38I/T41A/M43R/MATT/VO6SA/ES1V/LESR/K8IN/A9IT/F92
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P/K93V/R94L/ L9TR/T130A/L183H,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/EB1V/LE5SR/K8IN/AG1T/FO2P/K93V/R94
L/I118T/T130A/S140T/N149S/K169S,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4A7T/ES 1 V/LESR/K8IN/AG1T/FO2P/K93V/R94
L/A118T/T130A/N149S/K1691/Q193L,

V22A/R29D/Y31L/Q33H/K36G/M38I/T41 A/M43R/M4ATT/ES81 V/L8SR/K8IN/A91T/FO2P/K93
V/R94L/ 1118T/T130A/N149S,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81V/LESR/K8IN/A91T/FO2P/K93V/R94
L/IT18T/T130A/N149S,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/ES1V/LESR/KBIN/AG1T/FO2P/K93V/R94
L/A118T/T130A/N149S/K1691.

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E8 1 V/LESR/K8IN/A91T/FO2P/K93V/R94
F/T130A/N149S/K1691, I118T/C128R, Q27R/R29C/M42T/S129P/E160G, S129P/T154A,
S21P/L70Q/D90G/T120S/T130A. L70Q/A91G/N144D.,
L70Q/A91G/1118A/T120S/T130A/K169E, VAM/L70Q/A91G/1118V/T120S/T130A/K169E,
L70Q/A91G/1118V/T120S/T130A/K169E, L70Q/A91G/I118V/T120S/T130A.
V20L/L70Q/A91S/1118V/T120S/T130A, L70Q/A91G/E117G/1118V/T120S/T130A,
A91G/1118V/T120S/T130A, L70R/A91G/1118V/T120S/T130A/T199S,
L70Q/E81A/A91G/I118V/T120S/1127T/T130A,
T28S/L70Q/A91G/E95K/I118V/T120S/1126V/T130A/K169E,
N63S/L70Q/A91G/ST14T/A118V/T120S/T130A,
K36E/167T/L70Q/A91G/1118V/T120S/T130A/N152T,
E52G/L70Q/A91G/D107N/1118V/T120S/T130A/K169E,
K37E/F59S/L70Q/A91G/1118V/T120S/T130A/K185E,
D60V/A91G/I118V/T120S/T130AK169E, KS4M/L70Q/A91G/Y 164H/T120S.
M38T/L70Q/E77G/A91G/1118V/T120S/T130A/N152T,
Y31H/T41G/M43L/LT70Q/A91G/T118V/T120S8/1126V/T130A, L65H/DO90OG/T110A/F116L,
R29H/ES52G/DO0N/I118V/T120S/T130A, 167T/L70Q/A91G/1118V/T1208,
L70Q/A91G/T110A/1118V/T120S/T130A,
M38V/T41D/M431/W50G/D76G/VE3A/KSOE/MT18V/T120S/1126V/T130A,
A12V/S15F/Y31H/M38L/T41G/M43L/D90N/T130A/P137L/N149D/N152T,
167F/L70R/ES88G/A91G/1118V/T120S/T130A, E24G/L25P/L70Q/A91G/1118V/T120S/N152T,
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A91G/F92L/F108L/I118V/T120S. ES88D/K8IR/DI0OK/A91G/FI2Y/K93R/N1225/N1778,
K36G/K37Q/M38I/LA0M/F59L/E81 V/L8SR/K8IN/AGIT/F92P/K93V/RY41L/E99G/T130A/N14
9S. K36G/L40M,

R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/ES1 V/LESR/KEIN/A9 I T/FO2P/K93V/R94
L/A118V/T1208/1127T/T130A/K169E,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/LT0Q/E81V/L8SR/K8IN/A91T/FI2P/K93
V/RO4L/T118V/T120S/1127T/T130A.

HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81V/L8SR/K8IN/A91T/F92P/K93
V/R94L/1118V/T120S/1127T/T130A/K169E,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/ES1V/LESR/K8IN/A9IT/FI2P/K93V/R94
L/1118V/T120S/T130A/K169E/M174T,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/N4ZD/FSIL/E8 1 V/ILESR/K8IN/A91T/F92
P/K93V/RO4L/1118V/T1208/1127T/T130A/H188D,
HI18R/R29D/Y31L/Q33H/K36G/K37E/M381/T41 A/M43R/MATT/L70Q/E81V/LESR/K8IN/A9]
T/FO2P/K93V/R94L/1118V/T120S/T130A/K169E/H188D.,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/LT70Q/E81V/L8SR/K8IN/A91T/F92P/K93
V/RO4L/T118V/T1208/1127T/T130A/E143G/K169E/M174V/H188D,
R29D/T30V/Y31L/Q33H/K36G/M38I/T41 A/M43R/M4T7T/ES81V/LESR/K8IN/A91T/FO2P/K93V
/RO4L/T118V/T120S/1127T/T130A/H188D,
R29D/Y31L/Q33H/K36G/M38I/T41A/M43R/MATT/E8 1 V/L8SR/K8ON/AO1T/F92P/K93V/R94
L/1118V/T120S/1127T/T130A/H188D,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4ATT/L70Q/E81V/LESR/K8IN/A91T/F92P/K93
V/R94L/1118V/T120S/T127T/T130A/K169E,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/LT0Q/ES81V/KEIN/A1T/F92P/K93V/R94
L/I118V/T120S/1127T/T130A,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/LESR/KEIN/A1T/FI92P/K93V/RI4L/T118
V/T120S/1127T/T130A/K169E/H188D,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/ES1V/L8SR/K8IN/A9IT/FO2P/K93V/R94
L/F108L/1118V/T120S/T130A/K169E/H188D,

R29D/Y31L/Q33H/K36G/M38I/T41 A/M43R/MATT/LT70Q/E81 V/L8SR/K8IN/A91T/F92P/K93
V/RO4L/T118V/T120S/T130A/N149D/K169E/H188D,

HI18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/L70Q/E81V/L8SR/K8IN/A91T/F92
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P/K93V/R94L/1118V/T120S/T130A/K169E/H188D.,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/E81V/LESR/K8IN/AVIT/FO2P/K93V/R94
L/I118V/T120S/1127T/C128Y/T130A/H188D,

HI18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81V/LESR/K8IN/A91T/F92P/K93
V/R94L/E99D/T130A,

HI8L/R29D/Y311L/Q33H/K36G/M381/T41 A/IM43R/MATT/L70Q/E81V/LESR/KSIN/AG1T/F92
P/K93V/R94L/1118V/T120S/T130A/K169E,

R29D/Y31L/Q33H/K36G/M38l/T41 A/M43R/MATT/I6 IN/ES1 V/LESR/K8IN/A91T/FO2P/K93V
/R94F/V104A/I118V/T120S/1126V/T130A,
R29D/Y31L/Q33H/K36G/M38I/T41A/M43R/MATT/E81V/LESR/K8IN/A91T/FO2P/K93V/R94
F/I118V/T120S/T130A,

HISL/R29D/Y31L/Q33H/K36G/M381/T41 A/IM43R/M4TT/ES1 V/L8SR/K8IN/A91'T/FI2P/K93
V/RO4L/I118V/T120S/1127T/T130A/L142S/H188D,
C16S/HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/ES81V/LESR/K8IN/AG1T/F92
P/K93V/R94L/T110A/1118V/H188D,
R29D/Y31L/Q33H/K36G/M38I/T41A/M43R/M4ATT/A91G/I118V/T120S/1127T/T130A/H188D,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M47T/L70Q/D76G/A91G/S103L/1118V/T1205/11
27T/T130A,YS53C/L8SR/K8IN/AGIT/FO2P/K93V/ROAL/IT18V/T120S/1127T/T130A/K169E,
T62S/E81V/L85R/K8IN/AGIT/F92P/K93V/R94L/T118V/T120S/T130A/K169E,
Y53C/L70Q/D90G/T130A/N149D/N152T/H188D,

H18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/ES1V/LESR/K8IN/A91T/F92P/K93
V/R94L/T118V/T120S/1127T/T130A/H188D, £ 721X

HI18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/ES1 V/LESR/K8IN/A91T/F92P/K93
V/R94L/T130A/N149S
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ooooooooooboooooooooooooooobooOoooobooooooooaon
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A12T, H18L, V20L,
R29H, Y31H, K36G, L40M, T41G, T411, M43V, E52G, F59L, D60V, N63S. 167T, L70Q,
L70R, E77K, E8TA, Y87N, E88D, E88G, K&IE, K&IR, DIOK, DION, A91G, A91S, FO2Y,

K93R, D107N, P109S, S114T, E117G, I118A, I118T, 1118V, T120S, 1127T. T130A, N144D,

K169E, N177S B XY T199S

00000000000000000O00D0000D00000O0000O00D00O000O0
1000000000000000
A12T/HI18L/M43V/F59L/ETTK/P109S/1118T, V20L/L70Q/A91S/T120S/T130A,

V20L/L70Q/A91S/1118V/T120S/T130A,

R29H/Y31H/T41G/Y87N/ES88G/KS9E/DION/A91G/P109S. K36G, K36G/LAOM, T41I/A91G,

E52G/L70/A91G/T120S/T130A, ES2G/L70Q/A91G/D107N/1118V/T120S/T130A/K169E,
D60V/A91G/T120S/T130A, D60V/A91G/1118V/T120S/T130A/K169E,
N63S/L70Q/A91G/T120S/T130A, N63S/L70Q/A91G/S114T/1118V/T120S/T130A,
167T/L70Q/A91G/T120S. 167T/L70Q/A91G/1118V/T120S.
L70Q/E81A/A91G/T120S/1127T/T130A, L70Q/E81A/A91G/I118V/T120S/1127T/T130A,
L70Q/Y87N/A91G/T130A, L70Q/A91G, L70Q/A91G/N 144D,
L70Q/A91G/E117G/T120S/T130A, L70Q/A91G/E117G/1118V/T120S/T130A,
L70Q/A91G/I118A/T120S/T130A, L70Q/A91G/1118A/T120S/T130A/K169E,
L70Q/A91G/T120S/T130A, L70Q/A91G/I118V/T120S/T130A/K169E,
L70R/A91G/T120S/T130A, L70R/A91G/1118V/T120S/T130A/T199S,
E88D/K8IR/DIOK/AI1G/FI2Y/KI3R, K8IR/DIOK/AIIG/FI2Y/KI3R, L7zt
K89R/DYOK/A91G/F92Y/K93R/N122S/N177S
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gboboooboooboooboooorpb-LA00O0CO0O0OOO0ODOOOOOOODOODOODODOO
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4.000500100015002000380004000500000000000O00O00O
goooaoan
oooooooooobboboilicoo0oooooobobDbDbOO0SEQ ID NO:280 000
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o670 700 770810850870 8808909009100920930940 109011801200
122014401480 14900001770 00000000 o0oo0ooODODOO0OO0COO10000

gooo0o0o0o0o0ooOooao
A12T, HISL, R29D, R29H, Y31H, Y31L, Q33H, K36G, M38I, L40M,

T41A, T41G, M42T, M43R, M43V, M47T, ES9L, 167T, L70Q. E77K, E§1V, L85R, Y87N,
E88D, E88G. K8I9E, K&IN, K&9R, DIOK, DION, A91G, A91T, F92P, FO2Y, K93R. K93V,
R94L, P109S, 1118T, 1118V, T120S, N122S, N144S, L148S, N149S, 8 XX N177S

000000000000000000000000D0000000000000000
1000000000000000
A12T/H18L/M43V/F59L/ET7K/P109S/1118T,

R29D/Y311/Q33H/K36G/M381/T41 A/M43R/M4TT/E81V/L8SR/KEIN/A91T/FO2P/K93V/R94
L/IT18T/N149S,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/ES81V/LESR/K8IN/A9IT/F92P/K93V/R94
L/N144S/N149S,

R29D/Y311/Q33H/K36G/M381/T41 A/M4A2T/M43R/M4ATT/ES1V/LESR/K8IN/A91T/F92P/K93
V/R94L/L148S/N149S,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/ES81V/LESR/K8IN/A91T/F92P/K93V/R94
L/N149S, R29H/Y31H/T41G/Y87N/E8SG/K8IE/DION/A91G/P109S, K36G, K36G/L40OM,
167T/L70Q/A91G/T1208S, 167T/L70Q/A91G/1118V/T120S,
E88D/K89R/DIOK/A91G/FI2Y/K93R, K8IR/DIOK/AI1G/FI2Y/KI3R, £72iX AI1G
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oooDooo
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oOocbpso0ODOO0OOOOOOCD8OOONONDNDDNONONONOONONOODODDODOOCD2
8000000000 0OPD-LID000ODOOOOOOOOODDOOOOOOOOODOD
000001000000000000000SEQ IDNO:2800000000000O0
000120180360400430590770880890900910920930109011801
2201770 0000000000000000010000000000000000
A12T, HI8L, K36G, L40M, M43V, F59L, E77K, E88D, K89R, D90OK, A91G, F92Y, K93R,

P109S, I118T, N112S, N177S

000000000000 000000000O00D00O00D0000D0O000DOO0001
000000000000000
A12T/H18L/M43V/F59L/E77K/P109S/1118T, K36G, K36G/L40M,

E88D/K89R/DI0OK/A91G/F92Y/K93R, K8IR/DIOK/A91G/FI2Y/KI3R, L /zix
K89R/D9OK/A91G/FI92Y/K93R/N122S/N177S
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A-400000oOO0obOoooooboobooobooboooboooboboooboboobobooboon
ooooooooooooOooooooooooooobooobooOoooboocebsonoooooan
gboobi1.2001.5002003004005680060070080090010002000
3oob4o0005000000eeOODOOOOOOOOOODODODDDODDODODOOOOOOOO
gooooboooboooobooobooobooboobooooobooobooboooboo
cbsonnbooOOOOOOOoOoOoOooOoODbDDCTLA4000000O0OOOODOOODOD
oooooooooobboOooOooooogcTLA-4d0000DO0DODOOOCD28000PD-
L100O00o0oooooooDbDCTLA-40000000cCD8OODOODODODDODDODODBDOC
D280 0 0PD-LIO00CCOOOOCDSOOOOOOOODODOOOOOOOOOOOOOO
goooobooboobooobobobooboooboooboboooboobooboboono.s
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ooooooooobooboboOoiloc0o0o0o0ooooooboboDbDbDOOSEQ ID NO:280 000
UoooooooboboDbD40290310360400410520670680 70087088089
0900910920930 10701090 11001180 1200130014400 0 01690000

oooooooooooboboobociliooooooooooooDooan
V4M, R29H, Y31H,

K36G, L40M, T41G, E52G, 167T, V68A, L70Q, Y87N, E88D, E88G, K89E, K89R, DI0OK,
DI0ON, A91G, F92Y, K93R, D107N, P109S, T110A, 1118V, T120S, T130A, N144D, 8L T K169E

uboboobdoobooboooboooboobooboobooobobooobOooboooboaa

1000000000000D000
VAM/L70Q/A91G/T120S/T130A,

VAM/L70Q/A91G/1118V/T120S/T130A/K169E,
R29H/Y31H/T41G/Y87N/ES88G/KEIE/DOON/A91G/P109S, K36G, K36G/LAOM,
E52G/L70Q/A91G/T120S/T130A, ES2G/L70Q/A91G/D107N/1118V/T120S/T130A/K169E,
167T/L70Q/A91G/T120S, 167T/L70Q/A91G/1118V/T120S.V68A/T110A, L70Q/A91G,
L70Q/A91G/N144D, L70Q/A91G/T120S/T130A, L70Q/A91G/1118V/T120S/T130A/K169E,
L70Q/A91G/T130A. K&8IR/DIYOK/A91G/F92Y/K93R, ESED/K8IR/DIOK/A91G/FI92Y/K93R,
A91G/1118V/T120S/T130A, £72iX A91G/T120S/T130A

gooo

goooon
oooogoocepsouoooooooobooooooi1loooobobobooboboooooooo
gocbsououoooobobDbOOOCcCbso o oouooooooobobooOOoOoOoOoOooOochb2
ghbooOO0OO0OObOO0oDOoOogoogcCcTLA4000DODODOODOODODOOOODOOOODDDODOD
Uodooo100000000CO0O00000SEQ ID NO:280 00360400520 700
880 890900910920 9301070 11801200 1300144000 0160000000

00000000000 01000000000000000
K36G, L40M, E52G, L70Q,

ES8D, K89R, DIOK, A91G. F92Y, K93R, DI07N. 1118V, T120S, T130A, N144D, 88X K169E

oboboooboooboooobooooboooboobooboooooobooobooboooao
100000000 C0CO0OO0O000ao
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K36G, K36G/LA0OM, E52G/L70Q/A91G/T120S/T130A,
ES2G/L70Q/A91G/D107N/I118V/T120S/T130A/K169E, L70Q/A91G, L70Q/A91G/N 144D,
L70Q/A91G/T120S/T130A, L70Q/A91G/1118V/T120S/T130A/K169E,

E88D/K8IR/DIOK/A91G/FI2Y/KI3R, K 72id K8IR/DIOK/A91G/FI2Y/K93R
goood

ooooood

oooogoocepsonooooooOOoOOoOoOoOoOoi1ooooboboDbDOobObooooOoooo
gocbsouooooobObODOOOCcCDsoooouooooooooODODOOCOOOOgPD-
L1ioooobooobooboCTLA-400000D0O0O0DOODOODOODODOODODOD
Uoooooi1000000000000000SEQ ID NO:2800029031036040
0410670 7008708808900 900910920 93010901180 120012200001

78000 0000000000000 001000000000000000
R29H, Y31H, K36G,

L40M, T41G, 167T. L70Q, Y87N, E88D. E88G, K8I9E, K89IR, DION, DIOK, A91G, Fo2Y,
K93R, P109S, 1118V, T120S

ooooooooooobooOoooooooooooooooOooOOoOobOOooOoOoooonon
goooboobuobuoobon
R29H/Y31H/T41G/Y8TN/ESS8G/KE9E/DION/A91G/P109S, K36G, K36G/LAOM,

167T/L70Q/A91G/T1208S, 167T/L70Q/A91G/T118V/T120S,
E88D/K8IR/DIOK/A91G/FI2Y/KI3R, F 7=tk K8OR/DIOK/A91G/FI2Y/K93R

gooo

goooon
oooogoocepsouoooooooobooooooilooooboobooboboooooooo
gocbsobogooooboobocecpbsodboogoboobooboooboobooceb2
gibOoOO0OOcOOoOooPD-LAODDODODODOOOOOOOOCTLA40000DO0DO0DOCOCODOO
oooooooooobobOoo0o0o0o0100000b0b0b0O000C0C0O00SEQ ID NO:2
8000360400880 890900910920 0009300000000 OOOOOODOD
U0100000b0000000000K36GOL40MOES8DO K89RO DO90OKO A91GO
FOo2yYDO KO3RO DO DOOOOODOODODOODOoOOOOODOODODOoODOoODODODbDOOO

goddodgooilioboooooooddagoooao
K36G. K36G/L40M, E88D/K89IR/DIOK/A91G/FI2Y/KI3R., Fikd K8IR/DIOK/A91G/FI2Y/KI3R

oooaod

goooaoan
gooooocecbsouonbouoboooobouobooiliogbooboobooboobog
gocbsouoooooooODoOOOcbsoooouoooooooooOoOOoOOOOooOcCD2
gibooOooOoooouoopPh-LAO00O0O0O0OO0OO0OO0OOODODOODODODOOOOOOOOCD
goo0O0OO0OO0OOoOoOoOooocepsobDODODOOODODO0OOOOOODODODDDOCTLA-40
oooooooooobOooboooooooooobboobooboboloooooooooan
OO0D0O0O0OSEQ ID NO:280 00 29031033036038041042043047063067
0700810 850870880890 900910920930940109011401180 120012
701300 14401480 00014000 00000000D0O0D0O0ODOO1IODDODDOO
gboboooboooan
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R29D, R29H, Y31H, Y31L, Q33H, K36G, M38I, T41 A, T41G, M42T, M43R, M47T, N63S,
167T. L70Q. E81A, E81V, L85R. Y87N, E88G, K89E, K89N, DION, A91G, A91T, F92P,
K93V, R94L, P109S, S114T, I118T, 1118V, T120S, 1127T, T130A, N144S, L148S, BX ' N149S

ooooooooooobooooooooooooooooobooOoooobooooooooao
1000000000000 0ogo
N63S/L70Q/A91G/T120S/T130A,

N63S/L70Q/A91G/S114T/I118V/T120S/T130A, £ 721X L70Q/Y87N/A91G/T120S/T127T/T130A

oooo
oooooo
O0D0D00O0Cb80000O0O0ONOOODDOONON1I00000000000000DO00O0
oOocbp8oODDOODODODOOOOCD8O0DNDNDNDNONONONONONONONODODODDODOOCD2
80 000000000000D0D0O00O0O00O0O0O00OCD8O0ODODOOOOOOOOCDS
O00O0000D00000000000000CTLA-40000000000D000000
0O00000000000001000000000000000SEQ IDNO:280006
307008108709101140118012001270000130000000000000
O000001000000000000000N63SOL70Q0E81AOY87NDA91GO
$114TO1118Vv0O T120S01127TO00O0T130A000000000000000O0O0O
00000000000000D00000000001000000000000000
R29D/Y31L/Q33H/K36G/M381/T41A/MA2T/M43R/MATT/E81 V/LESR/K8IN/A91T/FO2P/K93

V/R94L/L148S/N149S.

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/E81V/LESR/K8IN/A91T/F92P/K93V/R94
L/IT18T/N149S.
R29D/Y311L/Q33H/K36G/M381/T41A/M4A3R/M4ATT/ES81V/LESR/K8IN/A9IT/F92P/K93V/R94
L/N144S/N149S.

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/E81V/LESR/K8IN/A91T/F92P/K93V/R94
L/N149S. R29H/Y31H/T41G/Y87N/ES8G/KEIE/DION/A91G/P109S.
N63S/L70Q/A91G/T120S/T130A, N63S/L70Q/A91G/S114T/1118V/T120S/T130A,
167T/L70Q/A91G/T120S, 167T/L70Q/A91G/I118V/T1208S, £72ix
L70Q/Y87N/A91G/T120S/1127T/T130A

oood

oooooo
oooogoocecbpsoooooooOoooOoOoOoOooi1loooobooboOoboooooOoooan
gocbpsoboogoogoooooboocecbpsognoooboobooboooooobogPD-
LiocooooooooooboboooooooooooocecpbsooooooobooOoOooOoOoceDb
gobpoUoobOOobObOOobObOOobbDOobOoDbDOoOoCTLA-4d0D00DODODDODDODODODDOO
ooooooooooobobOooO0ol10000o0o0o0o0bbobODbO0OO0O0OSEQ ID NO:2800
029031033036038041042043047067070081085087088089090
0910920930940 10901180 12001440 148014900 000000000000
oooooi1o0ob00000O0OO0oo0oooooao
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R29D, R29H, Y31H, Y31L, Q33H, K36G, M381. T41A,
T41G, M42T, M43R, M47T, 167T, L70Q. E81V, L85R, Y87N, E88G, K8IE, K§IN, DION,
A91G, A91T, FO2P, K93V, R94L, P109S, I118T, 1118V, T120S, N1448S, L.148S, 83X T N149S

ooooooooooobooooooooooooooooobooOoooobooooooooao
000000 bobooobooboao
R29D/Y31L/Q33H/K36G/M38I/T41A/M42T/M43R/M4ATT/E81V/LESR/KEIN/AG1T/FO2P/K93

V/R94L/L148S/N149S,
R29D/Y31L/Q33H/K36G/M38I/T41A/M43R/MATT/E81V/L8SR/K8IN/AG1T/FO2P/K93V/R94
L/I118T/N149S,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/E81V/LESR/K8IN/AGTT/FO2P/K93V/R94
L/N144S/N149S,
R29D/Y31L/Q33H/K36G/M38I/T41A/M43R/MATT/E81V/L8SR/K8IN/AG1T/FO2P/K93V/R94
L/N149S, R29H/Y31H/T41G/Y87N/E88G/K89E/DION/A91G/P109S,
167T/L70Q/A91G/1118V/T120S, £ 721k 167T/L70Q/A91G/T120S

good

goooaoan
oooogoocecbpsoooooooooobooooooilooooboboboobobooooOoooao
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gboo0OO0OOcOoOoOoouoopPh-LAO00O0COCOO0OOOOOODOODOODOOOOOOOOCD
£ 212 I I A o A A A A R I I R W [ O I BV N R
gbobobobouobouobouobooobooboobooboboiloobooobogoonao
OO0O0OO00SEQ ID NO:280 7008108709100 0012000 000000000000
oooooooboi1iobobooooo0oOoooooooboL7roQOY87NO A91IGH O OOT1I20
sbooo0oocoooooooooboboobooooooooooaon

O oomo
ooocpsogoooooOoOOoOOO0OO0OO0OO0O1IooooooboODbDDOObODDODOooOcCD28
cbz2sb0b0O00O0OCOOOOOOOOOOPD-LAOOOPD-LIODODODODODOOCOD
OO0O0OOCTLA-4000CTLA-40 000

oo
goocpsouoooooooooOooooloooooooboobobooooooo
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gosggosenonoiobbz2o00300040000005500000000DODODDOOO
ooooooao

oooo
gbogcepbsounoogoooobooboobi1iobogoboobooboobognb
cbsouobooboOOoOoOoOoooooooooDoDOOn

gbood
gooocecpgsoooooooooooooOooiloooooboobobooobooooogooao
cbsoouboobooboobooOouooooooobobODbDDbOOOObOOoOoOoOooooooooDDaO
ooooooocpsobooooooooooooooooooooboooooooooonc
pgoupoooOoODODDODOOOO0DO0OO0OOoOooooOooobODbODOOODbODOOOcebs8soOOO
ooooooooooobooooooooooooooooobooOoooobooooooooao
gboooobDoobobobocecbsoooouoboobOooboobooocebsonnooonOoO
uboboobdoobooboooboooboobooboobooobobooobOooboooboaa
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gboobogbooorecOOb0DO0oO0ObOOoO0OOOO0ODOOODOOO

gooo
gooocepsouoboooooooooooooi1loooooobooOooooooooooao
cbgsonuoooooobOoUoobOoUoboOooboUoboobooboobooboobo
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V4M, K9E, E10R, V11S, A12G, A12T, A12V, TI13N, L14A, S15V,
SISF. C16S. C16G, C16L, G17W. H18L, H18R. H18Y. V20L. S21P, V22A. E24G, L25P,
Q27R, T28A. T28S. R29C, R29D, R29H, R29V, 130V, Y31F, Y31H. Y31L. Q33H. K36E,
K36G. K37E. K37Q. M38L, M38L. M38T, M38V. L40M. T41A. T41G, T41D, T411, M42T.,
M431, M43Q, M43R, M43V, S44P, M47T, N48D, N48I, W50G, E52G, Y53C. K54M, F59L,
F59S. D60V, 161N, T62S, N63S, N64S, L65H, S66H, I67F, I67T, V6SA, V68M, 169T, L70Q,
L70P, L70R, L72P, P74L. D76G. E77G. E77K, YSON, E81A. ESIR. E81V, V83A, V83, L85I,
L85R, K86E. Y87N, E88D, ES8G, KSOE, K89N, K89R, DIOK. D9OL, DION, A91E, A9IG,
A91S, A9IT, F92L, F92N, FO2P, F92Y, K93L, K93E, K93Q, K93R, K93V. R94G, R94L, RO4F,
E95K. H96R. LO7R. E99D. E99G, L102S. S103L. S103P. V104A, V104L. D107N, F108L.
P109S, P109H, T110A, S114T. D115G, F116S, F116L, E117V, E117G. 1118V, I118A, I118T,
T1208, S121P, N1228, I126L. 1126V, 1127T, C128Y. C128R, S129L. S129P, T130A, G133D,
P137L, S140T, L1428, E143G, N144D, N144S, L148S, N149D, N149S, N152T, T1541, T154A,
E160G. E162G. Y164H. S168G, K169E, K169 K169S. M174T. M174V. T175A, N1778,
H178R. L183H, K185E, H188D, H188Q, R190S, N192D, Q193L, ¥ 7= it T199S
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V4M, K9E, E10R, V118, A12G, A12T, A12V, T13N, L14A, S15V,

SISE. Cl16S, C16G, Cl16L, G17W, HI8L, HI8R, HI8Y. V20L, S21P, V22A, E24G, L25P,
Q27R, T28A, T28S, R29C, R29D, R29H, R29V, 130V, Y31F, Y31H. Y31L. Q33H, K36E,
K36G, K37E, K37Q. M381, M38L, M38T. M38V, L40M, T41A, T41G, T41D, T411, M42T,
M431, M43Q, M43R, M43V, S44P, M47T, N48D, N48I, W50G, E52G, Y53C, K54M, F59L,
F59S. D60V, I61N. T62S, N63S. N64S. L65H, S66H. I67F. 167T, V68A. V68M. 169T. L70Q.
L70P, L70R, L72P, P74L, D76G, E77G, E77K. YS8ON, E81A, E81R, E81V, V83A, V831, L85,
L85R, K86E, Y87N, E&8D, E88G. K89E, K8IN, K&9R, DIOK., DY9OL. D9ON, A91E, A91G,
A91S, A91T, F92L, FO2N, F92P, F92Y, K931, K93E, K93Q, K93R, K93V, R94G, R94L, R94F,
E95K, H96R, L97R, E99D, E99G, 1.102S, S103L, S103P, V104A, V104L, D107N, F108L,
P109S., P109H, T110A, S114T, D115G, F116S, F116L. E117V, E117G., 1118V, I118A, I118T,
T120S, S121P, N1228S, 1126L, 1126V, 1127T, C128Y, C128R, S129L, S129P, T130A, G133D,
P137L, S140T, L142S, E143G, N144D, N1448S, 1.148S, N149D, N149S, N152T, T1541, T154A,
E160G. E162G, Y164H. S168G, K169E, K1691, K169S, M174T, M174V, T175A, N1778S,
H178R. L183H. K185E, H188D, H188Q, R190S, N192D. Q193L, T199S
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L70Q/A91G, L70Q/A91G/T130A, L70Q/A91G/I118A/T120S/T130A.,
VAM/LT70Q/A91G/T120S/T130A., L70Q/A91G/T120S/T130A.
V20L/L70Q/A91S/T120S/T130A, S44P/L70Q/A91G/T130A,
L70Q/A91G/E117G/T120S/T130A, A91G/T120S/T130A, L70R/A91G/T120S/T130A,
L70Q/E81A/A91G/T120S/1127T/T130A, L70Q/Y8TN/A91G/T130A,
T28S/L70Q/A91G/E95K/T120S/T130A, N63S/L70Q/A91G/T120S/T130A,
K36E/167T/L70Q/A91G/T120S/T130A/N152T, ES2G/L70Q/A91G/T120S/T130A,
K37E/F59S/L70Q/A91G/T120S/T130A, A91G/S103P, K89E/T130A,
D60V/A91G/T120S/T130A., KS4M/A91G/T120S.
M38T/L70Q/E77G/A91G/T120S/T130A/N152T, R29H/E52G/L70R/E88G/A91G/T130A,
Y31H/T41G/L70Q/A91G/T120S/T130A, V6SA/T110A, S66H/D90G/T110A/F116L,
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R29H/E52G/T120S/T130A, A91G/L102S, I67T/L70Q/A91G/T120S,
L70Q/A91G/T110A/T120S/T130A,
M38V/T41D/M431/W50G/D76G/VE3A/K89E/T120S/T130A, V22A/L70Q/S121P,
AI12V/S15F/Y31H/T41G/T130A/P137L/N152T, 167F/L70R/E88G/A91G/T1205/T130A,
E24G/L25P/L70Q/T120S, A91G/F92L/F108L/T120S.

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/ES1 V/LESR/KSIN/AVIT/FIO2P/K93V/R94
L/T118T/N149S,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/ES1V/L8SR/K8IN/A9IT/FO2P/K93V/R94
L/N144S/N149S,
R29D/Y31L/Q33H/K36G/M38I/T41A/M42T/M43R/MATT/ES1V/L8SR/K8IN/AG1T/F92P/K93
V/R94L/L148S/N149S,

E24G/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/F59L/E81 V/L85R/K8ON/AG1T/FI2P
/K93V/R94L/HI6R/N149S5/C1828S,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/ES81V/L8SR/KSIN/AYIT/FIO2P/K93V/R94
L/N149S, R29V/M43Q/E81R/L8SI/K89R/DIOL/AG1E/FO2N/K93Q/R94G, T411/A91G,
K89R/DY0K/A91G/F92Y/K93R/N122S5/N177S, KEIR/DIOK/A91G/FI2Y/K93R,
K36G/K37Q/M38I/F59L/E81V/L8SR/K8IN/A9TT/F92P/K93V/RI4L/E99G/T130A/N149S,
E88D/K89R/DY0K/A91G/F92Y/K93R. K36G/K37Q/M38L/LAOM.
R29H/Y31H/T41G/Y87N/ER8G/K89E/DYON/A91G/P109S.
AI12T/HI8L/M43V/FS9L/ETT7K/P109S/1118T,
R29V/Y31F/K36G/M38L/M43Q/E81R/VE83I/L8SI/K8IR/DIOL/AG1E/FI2N/K93Q/RI4G,
V68M/L70P/L72P/K86E.
R29D/Y31L/Q33H/K36G/M381/T41A/MA43R/MATT/ES1V/LESR/K8IN/AYIT/FO2P/K93V/R94
L/T120S/1127T/T130A/K169E,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4ATT/L70Q/E81V/L8SR/K8IN/A91T/F92P/K93
V/R94L/T120S/T127T/T130A,

HI8L/R29D/Y31L/Q33H/K36G/M38L/T41 A/M43R/MA4TT/ES1V/L85SR/K8IN/A91T/F92P/K93
V/R94L/T120S/1127T/T130A/K169E,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4ATT/E81V/L8SR/K8IN/A9IT/FI2P/K93V/R94
L/T120S/T130A/M174T,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4ATT/FS59L/E81V/L8SR/K8IN/A91T/F92P/K93
V/R94L/T120S/1127T/T130A/H188D,
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H18R/R29D/Y31L/Q33H/K36G/K37E/M381/T41 A/M43R/MATT/LT0Q/E81V/LESR/K8IN/A91
T/F92P/K93V/R94L/T120S/T130A/K169E/H188D,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4ATT/L70Q/E81V/L8SR/K8IN/A91T/F92P/K93
V/R94L/T120S/1127T/T130A/E143G/K169E/M174V/H188D,
R29D/Y31L/Q33H/K36G/M381/T41A/MA43R/MATT/LT0Q/E81V/L8SR/K8IN/A91T/FI2P/K93
V/RO4L/T120S/T127T/T130A,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4ATT/ES1 V/LESR/KEIN/AI I T/FO2P/K93V/R94
L/T120S/1127T/T130A/H188D,
R29D/Y31L/Q33H/K36G/M381/T41A/MA43R/MATT/LT0Q/E81V/L8SR/K8IN/A91T/FI2P/K93
V/R94L/T120S/1127T/T130A/K169E,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/LT70Q/E81V/L8SR/K8IN/A91T/F92P/K93
V/R94L/T120S/1127T/T130A,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/LESR/K8IN/A91T/FO2P/K93V/RO4L/T120
SM127T/T130A/K169E/H188D.

R29D/Y31L/Q33H/K36G/M38I/T41A/M4A3R/M47T/E81 V/L8SR/KEIN/A91T/FO2P/K93V/R94
L/F108L/T120S/T130A/K169E/H188D,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/L70Q/E81V/LESR/K8IN/A91T/F92P/K93
V/R94L/T130A/H188D.
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/LT70Q/E81V/L8SR/K8IN/A91T/F92P/K93
V/R94L/T120S/M1127T/T130A/K169E,

H18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/L7T0Q/E81V/L8SR/K8IN/AG1T/F92
P/K93V/R94L/T120S/T130A/K169E/H188D.
R29D/Y31L/Q33H/K36G/M381/T41A/MA43R/MATT/ES1V/LESR/K8IN/AYIT/FO2P/K93V/R94
L/T120S/1127T/C128Y/T130A/H188D,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4TT/ES81V/LESR/K8IN/A9TT/FI2P/K93V/R94
F/T130A/K169E,

HI8L/R29D/Y31L/Q33H/K36G/M38L/T41 A/M43R/MA4TT/ES1V/L85SR/K8IN/A91T/F92P/K93
V/R94L/T130A,
HI18L/R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M47T/L70Q/E81V/L8SR/K8IN/A91IT/F92
P/K93V/R94L/T120S/T130A/K169E,
R29D/Y311L/Q33H/K36G/M381/T41A/M43R/M4ATT/LT0Q/E8 1 V/LESR/K8IN/A91T/F92P/K931
/R94L/LYTR/T130A,
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R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/LT0Q/E81 V/L8SR/K8IN/A91T/FI2P/K931
/R94L/LYTR/T130A/L148S,

HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81 V/L8SR/K8IN/A91T/F92P/K93
V/R94L/1118V/T120S/1127T/T130A/K169E,
R29D/Y31L/Q33H/K36G/M38I/T41A/M43R/MATT/I6IN/ES1V/LESR/K8IN/A9IT/FO2P/K93V
/RO4F/V104A/T120S/T130A,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/ES1 V/L8SR/K8IN/FI2P/K93V/RI4F/1118
V/T130A,

R29D/Y31L/Q33H/K36G/M381/T41A/MA43R/MATT/T62S/E81 V/LESR/K8IN/A91T/FI2P/K93
V/RO4L/T118V/T120S/T130A/K169E/T175A,

HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81 V/L8SR/K8IN/A91T/F92P/K93
V/R94L/F116S/T130A/H188D,

H18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/E81V/LESR/K8ON/A91T/F92P/K93
V/R94L/T120S/1127T/T130A/L142S/H188D.
C16S/HI8L/R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M47T/E81V/LESR/K8IN/A9IT/F92
P/K93V/R94L/T110A/H188D,
R29D/Y31L/Q33H/K36G/M38I/T41A/M43R/MATT/A91G/T120S/1127T/T130A/H188D,
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/LT0Q/D76G/A91G/S103L/T120S/1127T/T
130A. DELTAQ33/Y53C/L85R/K8IN/AGIT/FO2P/K93V/R94L/T120S/1127T/T130A/K169E,
T62S/E81V/L85SR/K8IN/A9IT/FO2P/K93V/RI4L/T120S/T130A/K169E,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M47T/E81V/LESR/KEIN/A91T/FO2P/K93V/R94
L/S129L/H188D.
KOE/E10R/V11S/A12G/T13N/K14A/S15V/C16L/G17TW/H18Y/YS53C/L70Q/DO90G/T130A/N14
OD/NI52T/H188D,
HI18L/R29D/Y31L/Q33H/K36G/T41A/M43R/M47T/E81V/L8SR/K8IN/A91T/F92P/K93V/R94
L/I118V/T120S/1127T/T130A/H188D, K89E/K93E/T130A,
S21P/R29D/Y31L/Q33H/K36G/M38L/T41 A/M43R/MATT/N4SL/VO6SA/ES81V/LESR/K8IN/AGIT
/F92P/K93V/R94L/P109H/1126L/K 1691,
HI18L/R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4ATT/P74L/Y 8ON/E81V/LESR/K8IN/A91
T/F92P/K93V/R94L/LITR,

S21P/R29D/Y31L/Q33H/K36G/M38I/T41 A/M43R/MATT/P74L/Y 8ON/ES 1 V/L85R/KEIN/DYO
N/A9TT/F92P/K93V/RO4L/T130A/N149S/E162G.
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HI18L/R29D/Y31L/Q33H/K36G/M38/T41 A/M43R/M47T/V6EM/E81V/L85SR/K8IN/A91T/F92
P/K93V/R94L/T130A.,

R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4TT/V6SM/E81 V/L85SR/K8IN/A91T/F92P/K93
V/R94L/T130A/N149S/R190S,
HI8L/R29D/Y31L/Q33H/K36G/M38L/T41 A/MA3R/M4TT/P74L/Y 8ON/E81V/LESR/K8IN/A91
T/F92P/K93V/R94L/T130A/R190S.

C16G/V22A/R29D/Y31L/Q33H/K36G/M381/T4 1 A/M43R/M47T/V68M/D76G/ES1V/LESR/KS
ON/ASIT/F92P/K93V/RO4L/1118T/T130A/S140T/N149S/K1691/H178R/N192D,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4TT/E81V/LESR/K8IN/A9IT/FI2P/K93V/R94
F/E117V/T118T/N149S/5168G/H188Q.
V22A/R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/V6SM/ES1 V/LESR/K8IN/AG1T/F92
P/K93V/R94L/T130A.,
R29D/Y31L/Q33H/K36G/M38l/T41A/M43R/MATT/N6AS/ES1V/LESR/KEIN/A91T/F92P/K93
V/R94F/T118T/T130A/N149S/K 1691,
V22A/R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/V68M/ES1 V/LESR/K8IN/AG1T/F92
P/K93V/R94L/D115G/1118T/T130A/G133D/N149S, S129P, A91G/S129P,
169T/L70Q/A91G/T120S, Y31H/S129P,

T28A/R29D/Y31L/Q33H/K36G/M381/T41 A/IM43R/M47T/E8 1 V/L8SR/K8IN/AG1T/F92P/K93
V/R94L/V104L/T130A/N149S,

HI8L/R29D/Y31L/Q33H/K36G/M38L/T41 A/M43R/M47T/E81V/L85R/K8IN/A91T/F92P/K93
V/R94L/L9TR/N149S/H188Q,

H18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/ES1V/LESR/K8IN/AGIT/FI2P/K93
V/R94L/LYTR/N 1498,

HISL/R29D/Y31L/Q33H/K36G/M38L/T41 A/M43R/M4TT/VO6SA/ES81V/LESR/K8IN/A1T/F92
P/K93V/R94L/T130A/N149S/T154L,
A12G/R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/V6SA/ES81 V/LESR/K8IN/AGIT/F92
P/K93V/R94L/ L97R/T130A/L183H,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4T7T/ES81V/LE5SR/K8IN/A91T/FI2P/K93V/R94
L/I118T/T130A/S140T/N149S/K169S,

R29D/Y31L/Q33H/K36G/M381I/T41A/M43R/MATT/E8 1 V/LESR/K8IN/AG1T/FO2P/K93V/R94
L/TT18T/T130A/N149S/K1691/Q193L,
V22A/R29D/Y31L/Q33H/K36G/M38I/T41A/M43R/MATT/ES1V/L8SR/K8IN/AG1IT/F92P/K93
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V/R94L/I118T/T130A/N149S,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/ES8 1 V/L8SR/K8IN/A91T/FO2P/K93V/R94
L/I118T/T130A/N149S.
R29D/Y31L/Q33H/K36G/M38I/T41A/M43R/M4TT/ES1V/LESR/K8IN/A91T/F92P/K93V/R94
L/I118T/T130A/N149S/K1691,

R29D/Y31L/Q33H/K36G/M38I/T41 A/M43R/MATT/E81V/LESR/K8IN/AG1T/FI2P/K93V/R94
F/T130A/N149S/K1691. I118T/C128R, Q27R/R29C/M42T/S129P/E160G, S129P/T154A.
S21P/L70Q/D90G/T120S/T130A, L70Q/A91G/N144D,
L70Q/A91G/1118A/T120S/T130A/K169E, VAM/L70Q/A91G/1118V/T120S/T130A/K169E,
L70Q/A91G/I118V/T120S/T130A/K169E, L70Q/A91G/1118V/T120S/T130A,
V20L/L70Q/A91S/1118V/T120S/T130A. L70Q/A91G/E117G/1118V/T120S/T130A.,
A91G/T118V/T120S/T130A, L70R/A91G/1118V/T120S/T130A/T199S,
L70Q/ES81A/A91G/1118V/T120S/1127T/T130A,
T28S/L70Q/A91G/E9SK/T118V/T120S8/1126V/T130A/K169E,
N63S/L70Q/A91G/S114T/1118V/T120S/T130A.
K36E/167T/L70Q/A91G/1118V/T120S/T130A/N152T,
E52G/L70Q/A91G/D107N/1118V/T120S/T130A/K169E,
K37E/F59S/L70Q/A91G/1118V/T120S/T130A/K185E,
D60V/A91G/1118V/T120S/T130AK169E, K54M/L70Q/A91G/Y 164H/T1208S,
M38T/L70Q/E77G/A91G/1118V/T120S/T130A/N152T,
Y31H/T41G/M43L/L70Q/A91G/T118V/T120S/1126V/T130A, L65H/D90G/T110A/F116L,
R29H/E52G/D90ON/I118V/T120S/T130A. 1I67T/L70Q/A91G/I118V/T1208S.
L70Q/A91G/T110A/I118V/T120S/T130A,
M38V/T41D/M431/W50G/D76G/VE3A/KSOE/T18V/T120S/1126V/T130A,
AT12V/S15F/Y31H/M38L/T41G/M43L/D9ON/T130A/P137L/N149D/N152T,
167F/L7T0R/E88G/A91G/I118V/T120S/T130A, E24G/L25P/L70Q/A91G/IT18V/T120S/N152T,
A91G/F92L/F108L/1118V/T120S, E88D/K89R/DI0K/A91G/FI2Y/K93R/N122S/N1778S,
K36G/K37Q/M38I/L40M/F59L/E81 V/L8SR/K8IN/A91'T/FO2P/K93V/RI4L/E99G/T130A/N14
9S. K36G/L40M,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/ES 1 V/LESR/K8IN/A91T/FO2P/K93V/R94
L/I118V/T120S/1127T/T130A/K169E.

R29D/Y31L/Q33H/K36G/M38I/T41 A/M43R/M4TT/L70Q/E81V/L85R/K8IN/A91T/FI2P/K93

10

20

30

40

50
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V/R94L/1118V/T120S/1127T/T130A.

H18L/R29D/Y31L/Q33H/K36G/M38/T41 A/M43R/MATT/ES1 V/L8SR/K8IN/A91T/F92P/K93
V/RO4L/T118V/T120S/1127T/T130A/K169E.,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/ES1 V/LESR/KEIN/A9 I T/FO2P/K93V/R94
L/A118V/T120S/T130A/K169E/M174T,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/N4SD/FS9L/E81 V/LESR/KEIN/AS1T/F92
P/K93V/R94L/118V/T120S/1127T/T130A/H188D,
HI8R/R29D/Y31L/Q33H/K36G/K37E/M381/T41 A/M43R/M4TT/L70Q/E81V/LESR/KEIN/A91
T/F92P/K93V/RHML/N118V/T120S/T130A/K169E/H188D,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/LT0Q/E81V/L8SR/K8IN/A91T/FI2P/K93
V/R94L/1118V/T120S/1127T/T130A/E143G/K169E/M174V/H188D.
R29D/130V/Y31L/Q33H/K36G/M381/T41A/M43R/M47T/E81V/L85R/K8IN/A91T/FI2P/K93V
/RO4L/T118V/T120S/1127T/T130A/H188D,

R29D/Y31L/Q33H/K36G/M38/T41 A/MA43R/MATT/E81V/L8SR/K8IN/A9IT/FO2P/K93V/R94
L/1118V/T120S/1127T/T130A/H188D.

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/LT70Q/E81V/L8SR/K8IN/A91T/F92P/K93
V/R94L/T118V/T120S/1127T/T130A/K169E,
R29D/Y311L/Q33H/K36G/M381/T41A/M4A3R/MATT/LT0Q/ES1V/KEIN/A91T/F92P/K93V/R94
L/I118V/T120S/1127T/T130A,
R29D/Y31L/Q33H/K36G/M38I/T41A/M43R/MATT/L8SR/K8IN/A9 I T/F92P/K93V/R94L/1118
V/T120S8/1127T/T130A/K169E/H188D,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/ES1V/LE8SR/KEIN/AI I T/FO2P/K93V/R94
L/FIOSL/I118V/T120S/T130A/K169E/H188D,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/L70Q/E81V/L8SR/K8IN/A91T/FI2P/K93
V/R94L/1118V/T120S/T130A/N149D/K169E/H188D,
HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/L70Q/E8 1 V/L8SR/K8IN/AG1T/F92
P/K93V/R94L/T118V/T120S/T130A/K169E/H188D.
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/ES1V/L8SR/K8IN/A9IT/FO2P/K93V/R94
L/I118V/T120S/1127T/C128Y/T130A/H188D,

HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/E81 V/L8SR/K8IN/A91T/F92P/K93
V/R94L/E99D/T130A,

HI18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/L70Q/E81V/L8SR/K8IN/A91T/F92
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P/K93V/R94L/1118V/T120S/T130A/K169E,
R29D/Y31L/Q33H/K36G/M38I/T41A/M43R/M47T/I6 1N/ES1V/L8SR/K8IN/A91T/FO2P/K93V
/RO4F/V104A/T118V/T120S/1126V/T130A.,

R29D/Y31L/Q33H/K36G/M38l/T41 A/M43R/MATT/ES1 V/LESR/K8IN/A91T/FI92P/K93V/R94
F/1118V/T120S/T130A,
R29D/Y31L/Q33H/K36G/M381I/T41A/M43R/MA7T/T62S/E81V/LESR/K8IN/A91T/FI2P/K93
V/RO4L/1118V/T120S/T130A/K169E/T175A,
HI18L/R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4ATT/E81V/L8SR/KEIN/A91T/FI2P/K93
V/R94L/1118V/T120S/1127T/T130A/L142S/H188D,
C16S/H18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/ES81V/LESR/K8IN/A9IT/F92
P/K93V/R94L/T110A/I118V/H188D,
R29D/Y31L/Q33H/K36G/M38I/T41A/M43R/MATT/A91G/I118V/T120S/1127T/T130A/H188D,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4A7T/L70Q/D76G/A91G/S103L/1118V/T1208/11
27T/T130A, YS3C/L85SR/K8IN/A9IT/FO2P/K93V/RI4L/M118V/T120S/1127T/T130A/K169E,
T62S/E81V/L8SR/K8IN/A9IT/FI2P/K93V/RI4L/1118V/T120S/T130A/K169E,
YS53C/L70Q/D90G/T130A/N149D/N152T/H188D,

HISL/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81V/LESR/K8IN/A91T/F92P/K93
V/R94L/I118V/T120S/1127T/T130A/H188D,

HI8L/R29D/Y311L/Q33H/K36G/M381/T41 A/M43R/MATT/E81V/L85SR/K8IN/A91T/F92P/K93
V/R94L/T130A/N149S

oooao
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V4M, K9E, E10R, V118, A12G, AI12T, A12V, T13N, L14A, S15V,

S1SF, C16S, C16G, C16L, G17W, H18L, HI18R, H18Y, V20L, S21P, V22A, E24G, L25P,
Q27R, T28A. T28S. R29C. R29D. R29H. R29V, Y31F, Y31H, Y31L, Q33H, K36E, K36G,
K37E, K37Q, M38I. M38L, M38T. M38V, L40OM., T41A, T41G, T41D, T411. M42T, M431,
M43Q, M43R, M43V, S44P, M47T, N481, W50G, E52G, Y53C, K54M, F59L. F59S, D60V,
I61N, T62S, N63S, N64S, S66H, 167F, 167T, V68A, V68M, 169T, L70Q, L70P, L70R, L72P,
P74L, D76G. E77G, E77K, Y8ON, E81A, ES1R, E81V, V83A, V831, L85I, L85R, K86E, Y87N,
E88D, E88G. K89E. K8IN, K89R, DI0K, DIOL, DION, A91E, A91G. A91S, A91T, F92L,
F92N, F92P, F92Y, K931, K93E, K93Q, K93R, K93V, R94G, R94L, R94F, E95K, H96R, L97R,
E99G, L1028, S103L, S103P, VI104A, V104L, F108L, P109S, P109H, T110A, D115G, F116S,
F116L, E117V, E117G, 1118V, I118A, I118T, T120S, S121P, N1228S, I126L, I127T, C128Y,
C128R, S129L, S129P, T130A, G133D, P137L, S140T, L1428, E143G, N144S, L148S, N149D,
N149S, N152T, T1541, T154A., E160G, E162G, S168G, K169E, K1691, K169S, M174T,
M174V, T175A, N177S, H178R, L183H, H188D, H188Q, R190S, N192D, Q193L

goooobooi1ib0oooboooobo0oobogoboobooboobooboobooobno

ooocbpsonnOOOOO0
V4M, K9E, E10R, V118, A12G, A12T, A12V, TI3N, L14A, S15V,

S15F, C16S, C16G, C16L, G17W, H18L, HI8R, H18Y. V20L, S21P, V22A, E24G, L25P,
Q27R, T28A, T28S, R29C, R29D, R29H, R29V, Y31F, Y31H, Y31L, Q33H, K36E, K36G,
K37E, K37Q. M38L M38L., M38T, M38V. L40M, T41A, T41G, T41D, T411. M42T, M431,
M43Q. M43R, M43V, S44P, M47T, N48I, W50G, E52G, Y53C, K54M, F59L. F59S, D60V,
I6IN. T62S, N63S, N64S, S66H, 167F, 167T., V68A, V68M, 169T, L70Q, L70P, L70R, L72P,
P74L, D76G, E77G, E77K, Y8ON, ES1A, ES1R, E81V, V83A, V831, L85I, L85R, K86E, Y87N,
E88D, E88G. K8I9E, K8IN. K&IR, DYOK., DY9OL, DOON, A91E. A91G. A91S. A91T, F92L.
FO2N, F92P, F92Y, K931, K93E, K93Q. K93R, K93V, R94G, R94L, R94F, E95K, H96R, L97R,
E99G, L1028, S103L, S103P, VI0O4A, V104L, F108L, P109S, P109H., T110A, D115G, F116S,
F116L, E117V, E117G, 1118V, I118A, I118T, T120S, S121P, N1228S, I126L, I127T, C128Y,
C128R, S129L, S129P, T130A, G133D, P137L, S140T, L.142S, E143G, N144S, 1.148S, N149D,
N149S. N152T, T1541. T154A., E160G. E162G, S168G. K169E. K1691, K169S. M174T,
M174V, T175A, H178R, H178R, L183H, H188D, H188Q, R190S, N192D, Q193L
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ECD IgV
ER SEQ ID NO | SEQ ID NO
B A 28 152,372
L70Q/A91G 55 153, 374
L70Q/A91G/T130A 56
L70Q/A91G/1118A/T120S/T130A 57
V4AM/L70Q/A91G/T120S/T130A 58 154
L70Q/A91G/T120S/T130A 59
V20L/L70Q/A91S/T1208/T130A 60 155
S44P/L70Q/A91G/T130A 61 156
L70Q/A91G/E117G/T120S/T130A 62
A91G/T120S/T130A 63 157
L70R/A91G/T120S/T130A 64 158
L70Q/E81A/A91G/T120S8/1127T/T130A 65 159
L70Q/Y87N/A91G/T130A 66 160
T28S/L70Q/A91G/E95K/T120S/T130A 67 161
N63S/L70Q/A91G/T120S/T130A 68 162
K36E/167T/L70Q/A91G/T120S/T130A/N152T 69 163
E52G/L70Q/A91G/T120S/T130A 70 164
K37E/F59S/L70Q/A91G/T1208/T130A 71 165
A91G/S103P 72 378
K89E/T130A 73 166. 385
A91G 74 154. 375
D60V/A91G/T120S/T130A 75 167
K54M/A91G/T120S 76 168
M38T/L70Q/E77G/A91G/T120S/T130A/N152T 77 169
R29H/E52G/L70R/E88G/A91G/T130A 78 170
Y31H/T41G/L70Q/A91G/T120S/T130A 79 171
V6SA/TT10A 80 172
S66H/D90G/T110A/F116L 81 173
R29H/E52G/T120S8/T130A 82 174
A91G/L102S 83 386
167T/L70Q/A91G/T120S 84 175
L70Q/A91G/T110A/T120S/T130A 85
M38V/T41D/M431/W50G/D76G/V83A/KSOE/T1208/T130A 86 176
V22A/L70Q/S121P 87 177
A12V/S15F/Y31H/T41G/T130A/P137L/N152T 88 178
167F/L70R/ES8G/A91G/T120S/T130A 89 179
E24G/L25P/L70Q/T1208 90 180
A91G/F92L/F108L/T1208 91 181
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81V/L85R/K8IN/ 92 182
A9IT/F92P/K93V/R94L/1118T/N149S
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81V/L85R/K8IN/ 93
A91T/F92P/K93V/RO4L/N144S/N149S
R29D/Y31L/Q33H/K36G/M381/T41 A/M42T/M43R/M47T/E81V/L85R/ 94 183

10

20

30

40

50



(67)

JP 7527758 B2 2024.8.5

ECD IgV
ER SEQ ID NO | SEQ ID NO
K89N/A91T/F92P/KO3V/R94L/L148S/N149S
E24G/R29D/Y 3 1L/Q33H/K36G/M381/T41 A/M43R/M47T/F59L/E81V/ 95 184
L85R/K89N/A91T/FO2P/K93V/ROAL/HI6R/N149S/C182S
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81V/L85R/K8IN/ 9%
A9TT/F92P/K93V/RO4L/N149S
R29V/M43Q/E8 1 R/L85I/K8IR/DIOL/A91E/FO2N/K93Q/RO4G 97 185, 376
T41/A91G 08 186. 377
K89R/DYOK/A91G/FO2Y/K93R/N122S/N177S 99
K89R/DYOK/A91G/FO2Y/K93R 100 187.373
K36G/K37Q/M38/F59L/E81V/L85R/K8IN/A9 1 T/F92P/K93V/R94L/E9 101 188
9G/T130A/N149S
E83D/K89R/DI0K/AS1G/F92Y/K93R 102 189, 379
K36G/K37Q/M38I/LAOM 103 190, 380
K36G 104 191, 381
R29H/Y31H/T41G/Y87N/E88G/K89E/DION/A91G/P109S 105 192
A12T/H18L/M43V/F59L/E7TK/P109S/T1 18T 106 193
R29V/Y31F/K36G/M38L/M43Q/E81R/V83I/L85I/K89R/DOOL/AY 1 E/F9 107 194, 382
2N/K93Q/R94G
V68M/L.70P/L.72P/K86E 108 195, 383
R29D/Y31L/Q33H/K36G/M38/T41 A/M43R/M47T/E81V/L85R/K8IN/
AS1T/F92P/K93V/RO4L/T120S/1127T/T130A/K169E 280
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/L70Q/E81V/L85R/
K89N/A91T/F92P/K93V/R94L/T120S/1127T/T130A 281
H18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81V/L85R/
K89N/A9 1 T/FO2P/K93V/RI4L/T120S/1127T/T130A/K169E 282
R29D/Y31L/Q33H/K36G/M38I/T41 A/M43R/M47T/E81V/L85R/K8ON/
AQTT/F92P/K93V/ROAL/T120S/T130A/M174T 283
R29D/Y31L/Q33H/K36G/M38/T41 A/M4A3R/MATT/FS9L/E81V/L85R/
K89IN/A91T/FO2P/KO3V/RI4L/T120S/1127T/T130A/H188D 284
HI8R/R29D/Y31L/Q33H/K36G/K37TE/M38/T41 A/M43R/M4TT/L70Q/
E81V/L85R/K8IN/AO I T/FI2P/K93V/RI4L/T120S/T130A/K169E/H188
D 285
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/L70Q/E81V/L85R/
K89N/AQIT/F92P/KO3V/RIAL/T120S/1127T/T130A/E143G/K169E/M 1
74V/H188D 286
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/LT0Q/E81V/L85R/
K89IN/A91T/FO2P/K93V/RI4L/T120S/1127T/T130A 287
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81V/L85R/K89N/
A91T/F92P/K93V/RO4L/T120S/1127T/T130A/H188D 283
R29D/Y31L/Q33H/K36G/M381/T41 A/IM43R/M47T/L70Q/E81V/L85R/
K89N/A9 1 T/FO2P/K93V/RI4L/T120S/1127T/T130A/K169E 289
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MA47T/L70Q/E81V/L8SR/
K89N/A91T/F92P/K93V/RI4L/T120S/1127T/T130A 290
R29D/Y31L/Q33H/K36G/M38/T41 A/M4A3R/MATT/L]SR/K]ON/AO 1T/
FO2P/K93V/R94L/T120S/T127T/T130A/K169E/H188D 291
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81V/L85R/K89N/
AS1T/FO2P/K93V/RO4L/F108L/T120S/T130A/K169E/H188D 292

R29D/Y31L/Q33H/K36G/M381/T41 AIM43R/M47TT/L70Q/E81V/L85R/

293
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ECD IgV
ER SEQ ID NO | SEQ ID NO
KSON/AO1T/FO2P/KO3V/RO4L/T130A/H188D
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/L70Q/E81V/L8SR/
K89N/A91T/FO2P/KO3V/RO4L/T120S/T127T/T130A/K169E 294
H18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/LT0Q/E81V/
L85R/K89IN/A9TT/FO2P/K93V/RIAL/T120S/T130A/K 169E/H188D 295
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/E81V/L85R/K8ON/
AQ1T/FO2P/K93V/ROAL/T120S/T127T/C128Y/T130A/H188D 296
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/E81V/L85R/K8ON/
A91T/FO2P/K93V/RY4F/T130A/K169E 297
HI18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81V/L85R/
K89N/A91T/FO2P/K93V/RO4L/T130A 208
HI8L/R29D/Y31L/Q33H/K36G/M38I/T41 A/M43R/MATT/L70Q/ER 1V/
L85R/K8ON/AY91T/F92P/KO3V/RY4L/T120S/T130A/K169E 299
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4ATT/L70Q/E]1V/L]SR/
K8ON/AQ1T/FO2P/K93/RI4L/LOTR/T130A 300
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/L70Q/E81V/L85R/
K8ON/AQ1T/FO2P/K93/RI4L/LOTR/T130A/L148S 301
HI18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/ES1V/L8SR/
K89N/A91T/FO2P/K93V/RY4L/I118V/T120S/1127T/T130A/K 169E 302
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/T6 IN/E81V/L85R/K
8ON/A91T/FO2P/K93V/RI4F/V 104A/T120S/T130A 303
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81V/L85R/K89N/
FO2P/K93V/R94F/1118V/T130A 304
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/T62S/ES1V/L85R/
K89N/A91T/FO2P/K93V/RI4L/1118V/T120S/T130A/K169E/T175A 305
HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81V/L8SR/
K89N/A91T/FO2P/K93V/RYAL/F116S/T130A/H188D 306
H18L/R29D/Y311/Q33H/K36G/M381/T41 A/M43R/M47T/E81V/L85R/
K89N/A91T/F92P/K93V/RO4L/T120S/1127T/T130A/L142S/H188D 307
C16S/H18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/ES1V/
L85R/K89N/A91T/F92P/K93V/RI4L/T110A/H188D 308
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/A91G/T120S/1127T
/T130A/H188D 309
R29D/Y31L/Q33H/K36G/M381/T41 A/M4A3R/M4ATT/L70Q/D76G/A91G/
S103L/T120S/1127T/T130A 310
DELTAQ33/Y53C/L85R/K]ON/AO1T/FO2P/K93V/RO4L/T120S/1127T/
T130A/K169E 311
T62S/E81V/L85R/K8ON/A91T/F92P/K93V/R94L/T120S/T130A/K169E 312
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81V/LISR/K8IN/
A91T/F92P/K93V/R941/S129L/H188D 313
K9E/E10R/V11S/A12G/T13N/K14A/S15V/C16L/G1TW/HI8Y/Y53C/L
70Q/ DOOG/T130A/N149D/N152T/H188D 314
HI18L/R29D/Y31L/Q33H/K36G/T41 A/M43R/M47T/ES 1 V/L85R/K8IN/
A91T/F92P/K93V/R94L/T118V/T120S/T127T/T130A/H188D 315
K89F/K93E/T130A 316
S21P/ R29D/Y 31 L/Q33H/K36G/M381/T41 A/M43R/M4ATT/
N48I/V68A/ES1V/LSSR/K8IN/AIIT/FO2P/K93V/RI4L/
P109H/1126L/K 1691 317
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(69) JP 7527758 B2 2024.8.5
ECD IgV
ER SEQ ID NO | SEQ ID NO
H18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/ 47,384
P74L/Y80ON/ES1V/L85R/K8ON/A91T/FO2P/K93V/RI4L/LITR 318 o
S21P/R29D/Y31L/Q33H/K36G/M38I/T41 A/M43R/M4TT/P74L/Y SON/E
81V/L85R/K8IN/DYON/A9TT/FO2P/KO3V/RO4L/T130A/N149S8/E162G 319
H18L/R29D/Y31L/Q33H/K36G/M38I/T41 A/M43R/MA4TT/V6SM/E81V/
L8SR/K8ON/AYIT/FO2P/K93V/RO4L/T130A 320
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/V6SM/ES 1 V/L85R/
K89N/A91T/FO2P/K93V/RI4L/T130A/N149S/R190S 321
HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/PT4L/Y 80N/
E81V/L85R/K8IN/AG1T/F92P/K93V/R94L/ T130A/R190S 322
C16G/V22A/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/V6SM
/D76G/E81V/L85R/K8IN/A91 T/FO2P/K93V/R94L/118T/T130A/S140T
/N149S/K 1691/H178R/N192D 323
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81V/L85R/K8ON/
A91T/F92P/K93V/RI4F/E117V/I118T/N1498/S168G/H188Q 324
V22A/R29D/Y3 1 L/Q33H/K36G/M381/T41 A/IM43R/M47T/V63M/ES1V/
L85R/K89N/A91T/FO2P/K93V/RO4L/T130A 325
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/N64S/ES 1V/L85R/
K8ON/A91T/F92P/K93V/RO4F/ 1118T/T130A/N149S/K 1691 326
V22A/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/V68M/E81V/
L85R/K89N/A91T/F92P/K93V/R94L/D115G/1118T/T130A/G133D/N14
98 327
S129P 328
A91G/S129P 329
169T/L70Q/A91G/T1208 330
Y31H/S129P 331
T28A/R29D/Y 3 1L/Q33H/K36G/M381/T41 A/M43R/M47T/E8 1 V/L8SR/
K89N/A91T/FO2P/K93V/R4L/ V104L/T130A/N149S 332
HI8L/R29D/Y31L/Q33H/K36G/M381I/T41 A/M43R/M47T/E8 1 V/L8SR/
K89N/A91T/F92P/K93V/R4L/LITR/N149S/H188Q 333
H18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81V/L85R/
K89N/A91T/FO2P/K93V/RI4L/LYTR/N149S 334
H18L/R29D/Y31L/Q33H/K36G/M38I/T41 A/M43R/M47T/V68A/ESTV/
L85SR/K8IN/A9IT/FO2P/K93V/RI4L/ T130A/N149S/T1541 335
A12G/R29D/Y31L/Q33H/K36G/M38I/T41 A/M43R/M4TT/V6]A/ES1V/
L85R/K8IN/AQIT/FO2P/K93V/R4L/ LOTR/T130A/L183H 336
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47TT/E81V/L85R/K8ON/
A91T/F92P/K93V/R94L/T118T/T130A/S140T/N149S/K169S 337
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81V/LISR/K8IN/
A91T/FO2P/K93V/R94L/1118T/T130A/N149S/K1691/Q193L 338
V22A/R29D/Y3 1 L/Q33H/K36G/M381/T41 A/IM43R/M47T/E8 1 V/L8SR/
K89N/A91T/FO2P/K93V/R4L/ T118T/T130A/N149S 339
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/E8 1 V/L85R/K 89N/
A91T/F92P/K93V/R94L/T118T/T130A/N149S 340
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/E81V/L85R/K8ON/
AT T/F92P/K93V/R94L/I1 18T/T130A/N149S/K 1691 341
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/E81V/L85R/K 89N/
AY91T/FO2P/K93V/RO4F/T130A/N149S/K 1691 342
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(70) JP 7527758 B2 2024.8.5
ECD IeV

ER SEQ ID NO | SEQ ID NO
1118T/C128R 343
Q27R/R29C/M42T/S129P/E160G 344
S129P/T154A 345
S21P/L70Q/D90G/T120S/T130A 346
L70Q/A91G/N144D 414
L70Q/A91G/1118A/T120S/T130A/K169E 415
V4M/L70Q/A91G/I118V/T1208/T130A/K169E 416
L70Q/A91G/1118V/T120S/T130A/K169E 417
L70Q/A91G/I118V/T120S/T130A 418
V20L/L70Q/A91S/1118V/T1208/T130A 419
L70Q/A91G/E117G/1118V/T120S/T130A 420
A91G/T118V/T120S8/T130A 421
L70R/A91G/T118V/T120S/T130A/T199S 422
L70Q/E81A/A91G/118V/T120S/1127T/T130A 423
T28S/L70Q/A91G/E95K/1118V/T1208/1126V/T130A/K169E 424
N63S/L70Q/A91G/S114T/1118V/T120S/T130A 425
K36E/167T/L70Q/A91G/1118V/T120S/T130A/N152T 426
E52G/L70Q/A91G/D107N/1118V/T1208/T130A/K 169E 427
K37E/F59S/L70Q/A91G/1118V/T120S/T130A/K185E 428
D60V/A91G/1118V/T120S/T130AK169E 429
K54M/L70Q/A91G/Y 164H/T120S 430
M3ST/L70Q/E77G/A91G/T1 18V/T1208/T130A/N152T 431
Y31H/T41G/M43L/L70Q/A91G/I118V/T120S/1126V/T130A 432
L65H/DYOG/T110A/F116L 433
R29H/ES2G/DYON/T1 18V/T1208/T130A 434
I67T/L70Q/A91G/T118V/T120S 436
L70Q/A91G/T110A/T118V/T120S/T130A 437
M38V/T41D/M43I/W50G/D76G/VS3A/KSIE/M1 18V/T1208/M126 V/IT130A 438
A12V/S15F/Y31H/M38L/T41G/M43L/DION/T130A/P137L/N149D/N152T 439
167F/L70R/E88G/A9 L G/1118V/T120S/T130A 440
E24G/L25P/L70Q/A91G/1118V/T1208/N152T 441
A91G/FI2L/F108L/118V/T120S 442
E88D/K8IR/DIOK/A91G/TFI2Y/KI3R/N1228/N177S 443
K36G/K37Q/M38I/LAOM/FSIL/ES I V/LS8SR/KSIN/AI I T/FI92P/K93V/RI4L/ED 444
9G/T130A/N1498
K36G/LAOM 445 476, 4717
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/ES 1 V/L8SR/KSIN/AIIT/F 446
92P/K93V/R94L/M118V/T120S/M127T/T130A/K169E
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4ATT/LT0Q/ES I V/LSSR/KSIN/A 447
91T/F92P/K93V/RI4L/118V/T1208/T127T/T130A
HI18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/ES 1 V/L8SR/K8IN/A 448
91T/F92P/K93V/RI4L/M118V/T1208/A127T/T130A/K169E
R29D/Y31L/Q33H/K36G/M381/T41 A/M4A3R/MATT/E] 1 V/L]SR/K8IN/AIIT/E 449
92P/K93V/RO4L/1118V/T120S/T130A/K169E/M174T
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/NASD/FSIL/E]1 V/L8SR/K 450
8ON/A9 1 T/F92P/K93V/RI4L/T118V/T1208/1127T/T130A/H188D
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(71) JP 7527758 B2 2024.8.5
ECD IgV

ER SEQ ID NO | SEQ ID NO
H18R/R29D/Y31L/Q33H/K36G/K37E/M381/T41 A/M43R/M4ATT/L70Q/E81V/L 451
85R/K8IN/A9 I T/FO2P/K93V/RI4LA118V/T120S/T130A/K169E/H188D
R29D/Y31L/Q33H/K36G/M381/T41 A/M4A3R/M4TT/LTOQ/ESTV/LESR/K8IN/A 452
91T/F92P/K93V/RO4L/I118V/T120S/1127T/T130A/E143G/K169E/M174V/H18
8D
R29D/130V/Y31L/Q33H/K36G/M381/T41 A/M43R/M4ATT/ESTV/LESR/KEIN/A 453
91T/F92P/K93V/R94L/118V/T120S/A127T/T130A/H188D
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4ATT/E81V/LESR/KEIN/AIIT/F 454
92P/K93V/RO4L/118V/T120S/1127T/T130A/H188D
R29D/Y31L/Q33H/K36G/M381/T41 A/M4A3R/M4ATT/LTOQ/EST V/LESR/K8IN/A 455
91T/FO2P/K93V/RO4L/T118V/T120S/M127T/T130A/K169E
R29D/Y31L/Q33H/K36G/M381/T41 A/M4A3R/M4TT/LT0Q/ES1 V/IKEIN/AOI'T/F 456
92P/KI93V/RO4L/AMT18V/T120S/1127T/T130A
R29D/Y31L/Q33H/K36G/M381/T41 A/M4A3R/M4TT/LESR/KEIN/A91T/FI2P/K 457
93V/RO4AL/N118V/T120S/1127T/T130A/K169E/H188D
R29D/Y31L/Q33H/K36G/M381/T41 A/IM4A3R/M4ATT/ES 1 V/LESR/KBIN/AI LT/ 458
92P/K93V/R94L/F108L/1118V/T120S/T130A/K169E/H188D
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/L70Q/ES1 V/LESR/KS8IN/A 459
91T/F92P/K93V/R94L/1118V/T120S/T130A/N149D/K169E/H188D
H18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/L70Q/E81V/LISR/K 46()
S8ON/A9IT/FO2P/K93V/RO4L/T118V/T120S/T130A/K169E/H188D
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/ES81V/LE8SR/K8IN/AI1T/F 461
92P/K93V/RO4L/N118V/T120S/M1127T/C128Y/T130A/H188D
HI18L/R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/ES1 V/LESR/K8ION/A 462
91T/F92P/K93V/RO4L/E99D/T130A
H18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/L70Q/E81V/LESR/K 463
S8ON/AOTT/FI2P/K93V/RO4L/1118V/T120S/T130A/K169E
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4ATT/I6IN/ES1 V/LESR/KEIN/A 464
91T/FO92P/K93V/RO4F/V104A/1118V/T120S/T126V/T130A
R29D/Y31L/Q33H/K36G/M381/T41 A/M4A3R/M4ATT/ES1 V/LESR/K8IN/AIIT/F 465
92P/K93V/RI4F/N118V/T120S/T130A
R29D/Y31L/Q33H/K36G/M381/T41 A/M4A3R/M4ATT/T62S/ES1V/LESR/KEIN/A 466
91T/FI92P/K93V/RO4L/1118V/T120S/T130A/K169E/T175A
H18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/ES1 V/LESR/KEIN/A 467
91T/F92P/K93V/RO4L/118V/T120S/A127T/T130A/L142S/H188D
C16S/H18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/E81 V/LESR/K 468
S8ON/A9IT/FO2P/K93V/RO4L/T110A/T118V/H1I88D
R29D/Y31L/Q33H/K36G/M381/T41 A/M4A3R/M4TT/A91G/118V/T1208/1127T/ 469
T130A/H188D
R29D/Y31L/Q33H/K36G/M381/T41 A/M4A3R/M4ATT/LT70Q/D76G/A91G/S103L/ 470
T118V/T120S8/1127T/T130A
Y53C/L8SR/KEIN/A9I'T/FO2P/KO93V/RO4L/118V/T1208/1127T/T130A/K169E 471
T62S/E81V/LE8SR/K8IN/AIIT/FO2P/K93V/RI4L/N118V/T120S/T130A/K169E 472
YS53C/L70Q/D90G/T130A/N149D/N152T/H188D 473
H18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/ES1 V/LESR/KEIN/A 474
91T/FO2P/KO93V/RO4L/T118V/T120S/M127T/T130A/H188D
HI18L/R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/ES1 V/LESR/K8ON/A 475
91T/F92P/K93V/RO4L/T130A/N149S

gooooon
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180 200 290 310360400410 430520590600630670 7007708108708
8008900900 9109200 93010701090 114011701180 120012201270 1300
14401690 1780001990 0000010 0000000O0DODODOOOOOOOOO

ooooooooooobobooboOoboooooooocepbsooooooOOmO



(72) JP 7527758 B2 2024.8.5

A12T, HI8L, V20L, R29H,

Y31H, K36G, L40M, T41G, T411, M43V, E52G, F59L, D60V, N63S. 167T, L70Q, L70R,
E77K, E81A, Y87N, E88D, E88G, K89E, K8IR, DIOK, DI9ON, A91G, A91S, FO2Y, K93R,
DI07N, P109S, S114T, E117G, I118A, I118T, 1118V, T1208S, I127T, T130A, N144D, K169E,
H178R, £ 721X T199S

0000000100000000000000000000000000000000
ooocbsooOoOoOoOoOoon
Al12T, HI8L, V20L, R29H, Y31H, K36G, L40M, T41G, T41I,

M43V, E52G, FS9L, D60V, N63S, 167T, L70Q, L70R, E77K, E81A. Y87N, E88D, E88G,

K89E, K89R, DYOK, DION. A91G, A91S. F92Y, K93R, D107N, P109S. S114T. E117G, I118A,

I118T, 1118V, T120S, 1127T, T130A, N144D, K169E, H178R, b L < i T199S

gbobooobooobooobooooboooboob1lobooobooboobooboooan

oooooooooobboili0cocooooooooooooaon
A12T/HISL/M43V/ESOL/E77K/P109S/1118T, V20L/L70Q/A91S/T120S/T130A,

V20L/L70Q/A91S/1118V/T120S/T130A,
R29H/Y31H/T41G/Y87N/ESS8G/K89E/DION/A91G/P109S. K36G., K36G/LAOM, T41I/A91G,
E52G/L70/A91G/T120S/T130A, ES2G/L70Q/A91G/D107N/1118V/T120S/T130A/K169E,
D60V/A91G/T120S/T130A, D60V/A91G/1118V/T120S/T130A/K169E,
N63S/L70Q/A91G/T120S/T130A, N63S/L70Q/A91G/S114T/1118V/T120S/T130A.,
167T/L70Q/A91G/T120S, 167T/L70Q/A91G/1118V/T120S,
L70Q/E81A/A91G/T120S/1127T/T130A,
L70Q/E81A/A91G/T118V/T120S/1127T/T130A,L70Q/Y8TN/A91G/T130A, L70Q/A91G,
L70Q/A91G/N144D,L70Q/A91G/E117G/T120S/T130A,
L70Q/A91G/E117G/1118V/T120S/T130A, L70Q/A91G/I118A/T120S/T130A.,
L70Q/A91G/T118A/T120S/T130A/K169E, L70Q/A91G/T120S/T130A,
L70Q/A91G/1118V/T120S/T130A/K169E, L70R/A91G/T120S/T130A,
L70R/A91G/1118V/T120S/T130A/T199S, ES88D/K89R/DYOK/A91G/F92Y/K93R.,
K89R/D90K/A91G/FI2Y/K93R, % 72 id K8IR/DIOK/A91G/F92Y/K93R/N122S/N1778,
ESS8D/K89R/DI0K/A91G/FI2Y/K93R/N122S/N177S

oooooooooobobOooboooooooocecpsooooooOoOoOoOocecbz2800O0On0nO
Oo0O0O0O000O00O0O0DO/0D00cCD28000000000O00OD0OSEQ ID NO:280152
ooog37200o000000000000O0O0ODDCD8SOD O ODOOOOOOOOO
oooooo

ooooood

gbobooboboobobobooboboobobcbsoddbO0ODOOSEQ ID NO:280 0012
0180210220280290310330360380400410420430470480590 64
670680 700 770810850870 880890900910920930940970104010
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(73) JP 7527758 B2 2024.8.5

90115011701180120012201260 130013301400 14401480 1490168
01690 1770183018800 01930 0000010000000 00O00OD0OO0OO0OC0COO

gooooboobooboobooobooboobooocebpsonoooooOO
A12G, A12T, H18L, S21P, V22A, T28A,

R29D, R29H. Y31H. Y31L, Q33H. K36G, M38L, L40M, T41A, T41G, M42T, M43R, M43V,
M47T. N48L F59L. N64S. I67T. V68A, V6SM. L70Q. E77K. E81V. L85R. Y87N, ESSD.
ES8G, K89E, K89N, K89R, DIOK, DION, A91G, A91T, F92P, F92Y, K93R, K93V, RO4F,
R94L, L97R. V104L, P109H. P109S, D115G. E117V. I118T. 1118V, T120S. N122S. T126L.,
T130A. G133D, S140T. N144S, L148S. N149S, S168G, K169, K169S, N177S. L183H, HI88Q.
R190S 3 L T8 Q193L

oooooooooobOoilicooooooooooobooooboooooooooooao

goooo0oOoOoocecbsoooooOonOnOoan
A12T, H18L, R29D, R29H, Y31H,

Y31L, Q33H, K36G, M38I. L40M, T41A, T41G, M42T, M43R, M43V, M47T, F59L, 167T,
L70Q, E77K, E81V, L85R, Y87N, ES8D, E88G, K8YE, K8IN, K8IR, D90K, DION, A91G,
A91T, F92P, F92Y. K93R, K93V, R94L, P109S, I118T, I118V.T120S, N122S, N144S, L148S,
N149S, 8 X T N178S

goooobooooboooboobooboobooboobil1obooboobooobnn
goooaoan
goooaoan

oooooooooobbooilicoooooooooooobooao
A12T/HI8L/M43V/F59L/E77K/P109S/1118T,

R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4TT/E81V/LESR/K8IN/A91T/F92P/K93V/R94
L/IT18T/N149S,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/E81V/LESR/K8IN/A91T/FO2P/K93V/R94
L/N144S/N149S.

R29D/Y31L/Q33H/K36G/M381/T41A/M4A2T/M43R/M4TT/E81 V/LESR/K8IN/A91T/F92P/K93
V/R94L/L148S/N149S,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4TT/E81V/LESR/K8IN/A91T/F92P/K93V/R94
L/N149S. R29H/Y31H/T41G/Y87N/ES88G/K8IE/DION/A91G/P109S, K36G, K36G/L40M,
167T/L70Q/A91G/T1208S, 167T/L70Q/A91G/1118V/T120S,
E88D/K89R/DIY0K/A91G/FO2Y/K93R, K8IR/DIOK/A91G/FI2Y/KI3R, A91G,
H18L/R29D/Y31L/Q33H/K36G/M38I/T41 A/M43R/MATT/ES1V/LESR/K8IN/A91T/F92P/K93
V/R94L/1118V/T120S/1127T/T130A/H188D,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4ATT/VO6SM/E81V/LESR/K8IN/AG1T/F92P/K93
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V/R94L/T130A/N149S/R190S,
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/ES 1 V/L8SR/K8IN/AO1T/FO2P/K93V/R94
F/E117V/I118T/N149S/S168G/H188Q,

V22A/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/V6SM/ES1 V/LESR/K8IN/AI1IT/FI2
P/K93V/R94L/T130A.,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/N64S/ES1V/LESR/KEIN/AG1T/FO2P/K93
V/R94F/ T118T/T130A/N149S/K1691.

V22A/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4ATT/V6SM/ES 1 V/L85R/K8IN/A91T/F92
P/K93V/R94L/D115G/1118T/T130A/G133D/N1498S,

T28A/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/ES1 V/L8SR/K8IN/AG1T/FI2P/K93
V/R94L/ V104L/T130A/N149S,

HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/IM43R/MA7T/E81 V/L8SR/K8IN/AG1T/F92P/K93
V/R94L/L97R/N149S/H188Q, K89E/T130A, K8IE/K93E/T130A,
S21P/R29D/Y31L/Q33H/K36G/M38I/T41 A/M43R/M4TT/N48I/V68A/ES 1 V/LESR/K8IN/A9IT
/F92P/K93V/R94L/S21P/ N48I/V68A/P109H/T126L/K 1691,
H18L/R29D/Y31L/Q33H/K36G/M38I/T41 A/M43R/M4TT/VO6SM/ES81V/L8SR/K8IN/A91T/F92
P/K93V/RY4L/T130A,

HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/IM43R/MATT/ES1 V/LESR/K8IN/AG1T/FI2P/K93
V/R94L/T130A/N149S,

A12G/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/VOSA/ES1V/LESR/K8IN/A91T/FI2
P/K93V/R94L/ L97R/T130A/L183H,

R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/ES1 V/LESR/K8EIN/A91T/FO2P/K93V/R94
L/IT18T/T130A/S140T/N149S/K169S,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81 V/LESR/K8IN/AI 1 T/F92P/K93V/R94
L/I118T/T130A/N149S/K1691/Q193L.,

V22A/R29D/Y31L/Q33H/K36G/M38I/T41 A/M43R/MATT/ES 1 V/LESR/K8ON/AG1T/FO2P/K93
V/R94L/ T118T/T130A/N149S.

R29D/Y311L/Q33H/K36G/M381/T41 A/M43R/M47T/E8 1 V/LE5SR/K8IN/A91T/F92P/K93V/R94
L/A118T/T130A/N149S,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81 V/LESR/K8IN/AG I T/F92P/K93V/R94
L/T118T/T130A/N149S/K1691, £ 72

R29D/Y31L/Q33H/K36G/M38I/T41A/M43R/MA7T/ES1 V/LESR/K8IN/A91T/FO2P/K93V/R94
F/T130A/N149S/K1691

gboooboboobooboobobobobobobcebsongbooooboOoOoPD-LIODODODOO
OCo00O0/000PD-LI000D00O0O00ODOOOSEQ ID NO:28015200 00372
gbooobobooobooboboobobooobobocecpsogbogboooboOoOobOoUoboOoobo
oooooaod
ooooooooooboboooOoooocbson0uonononOoDODOSEQ ID NO:280 0 D012
0180360400430590 770880 89090091092093010901180122000
Uili7v7oboooooiliooobooooboooboooboobooboooboooboobooooboo
ooooooooooobooocbsooooooonoan
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A12T, H18L, K36G, M43V, FS9L, E77K, E88D, K89R, DI0OK, A91G, F92Y, K93R, P109S,
IT18T, N112S, 8L TEN177S

gboboooboboooboooblobooboobooboobooboobooboooan

oooooooocpbsonoooOOOOO
A12T, HI8L, K36G, L40M,

M43V, F59L, E77K. E88D, K8IR, D90OK, A91G. F92Y, K93R, P109S, I118T, N112S. 8 X T
N177S

ooooooooobOooboooooooooboi1i0boboocboo0ooooooooooaon

000000000000001000000000000000
A12T/H18L/M43V/F59L/E7TK/P109S/1118T, K36G, K36G/L40OM,

E88D/K89R/DIOK/A91G/FI2Y/K93R, KEIR/DIOK/A91G/FI2Y/KI3R,
E88D/K89R/D90K/A91G/FI2Y/K9I3R/N122S/N177S, E72id
K89R/D90K/A91G/FI2Y/K93R/N122S/N177S

ooooooooboobOooboooogoooocbsooooooOoboOooOocbz28s800O0n0onOoan
oooogopPD-LA0D000C0O000OOOOODODODDODOODODOSEQ ID NO:280 15200
oo37z200000000C00000O0O0O0O0O0OCD8sOODOOOOOOOOOOOOO
oooo

oooooaod
oooooooooobobOooboOoOooocbsoonononoDODODOSEQ ID NO:280 0040
290 310360400410520670680 7008708808909009109209301070
109011001180 1200130014400 0016090000001000000000DO
ooooooooooooOoooooooooooooobOoOooboOooOoocbsononon
oooo

V4M, R29H, Y31H, K36G, L40M, T41G, E52G, 167T,

V68A, L70Q, Y87N, E88D, E88G, K8IE, K8IR, DIOK, DION, A91G, FI2Y, K93R, D107N,
P109S, T110A, 1118V, T120S, T130A, N144D, 8 XU K169E

goooooboooboobi1ioboobogoboobooboobooboobooobao

obooooooocbpsobouoboooonoO
V4M, R29H, Y31H, K36G, L40M, T411, T41G, E52G, 167T, 169T, V68A, L70Q, Y87N, ES8D,

E88G, K89E, K89R, D90K, DION, A91G, FO2Y, K93R, DI107N, P109S, T110A, 1118V, T120S,
T130A. N144D, 8 L T*K169E

ugbbooboboobouobooboooboobooboobiloboobooboOogoobao
oooooooooobbooobooooolooooobooboboobobooogod
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V4AM/LT0Q/A91G/T120S/T130A, VAM/L70Q/A91G/1118V/T120S/T130A/K169E,
R29H/Y31H/T41G/Y87N/ES88G/K89E/DYON/A91G/P109S, K36G, K36G/LAOM, T411/A91G,
ES2G/L70Q/A91G/T120S/T130A, ES2G/L70Q/A91G/D107N/I118V/T120S/T130A/K169E,
167T/L70Q/A91G/T120S, 167T/L70Q/A91G/1118V/T120S,V6SA/T110A, L70Q/A91G,
L70Q/A91G/N144D, L70Q/A91G/T120S/T130A, L70Q/A91G/1118V/T120S/T130A/K169E,
L70Q/A91G/T130A, K89R/DI0OK/A91G/F92Y/K93R, E8D/K8IR/DI0OK/A91G/FI2Y/KI3R,
A91G/I118V/T120S/T130A., A91G/T120S/T130A £ 7% 169T/L70Q/A91G/T120S

ooooooooobobOoobooOoooooocepbsooooooOOOOCTLA-400000
Oo000oo00O00O000O0O/0D0000D00000DSEQ ID NO:2801520000372
oooooooooobbooOoOooogocepsooooooODbDOObODbODOOoOoOooOoo

oooooooooobobOoOoOoOooOocbsooonononOnODOSEQ ID NO:280 00360
400 520 700 880890900910 9209301070 11801200 1300144000016
gooOO0OO0OOO100ooooooOooOooOOOOOOoUoOoOoooooboboobODbODoObObobooOoOooo

gbobooobooobocbsonbooooOoan
K36G, L40M, E52G, L70Q, ES88D, K89R, D90K, A91G, FI2Y, K93R, D107N, 1118V, T120S,

T130A, N144D, B8 X T K169E

oooooooooobOoilicocooooooooobooOoooboooooooooooao
ooogooooocecpsononoooDOOOO
K36G, L40M, E52G, L70Q,

E88D, K89R, DIOK, A91G, F92Y, K93R, D107N, 1118V, T120S, T130A N144D, & X U K169E

0000000000000000000000000001000000000000
00000000000000D0000100000000000000O
K36G, K36G/L40M, E52G/L70Q/A91G/T120S/T130A,

E52G/L70Q/A91G/DI07N/IT18V/T120S/T130A/K169E, L70Q/A91G, L70Q/A91G/N 144D,
L70Q/A91G/T120S/T130A, L70Q/A91G/1118V/T120S/T130A/K169E,
E88D/K89R/DIOK/AI1G/FI2Y/KI3R. * 72 ik K8IR/DIOK/A91G/FI2Y/KI3R

oooooooooobobOooboooooooocecpsooooooboOooOocbz2800O0nonon
gooooCTLA-4000D0O0DO0DOODOODODODOODODOSEQ ID NO:280 1520
oogos7z2000000000000O0O0O0O0OOODOcCcbsoO O ObOOoOoOoOoOooOooOoOn
ooogod

ooooood
gboobobDooboboboobobobobcbsondnbO0oODOOSEQ ID NO:280 0029
0310360400410670 700870880 89090091092093010901180 1200
1220 13000001780 0000010 00000DLO0O0DOO0OO0ODODOO0ODOODOOD
oooooooooobooocboooooooocecpsooooooOoOO

R29H. Y31H, K36G, L40M, T41G. 167T, L70Q. Y87N, E88D. E88G, K8IE,

K89R, DION, DI0K, A91G, F92Y, K93R, P109S, 1118V, T120S

goooobooobooobilobooobooboobooobooboobooboooboan
oooooooocpsoooooOOOOO
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R29H, Y31H, K36G, L40M, T41G, 167T, L70Q, Y87N, E88D, E88G, K89E,
K89R, DION, DI0K, A91G, F92Y, K93R, P109S, 1118V, T120S

00000000000000000000000D000100000000000000
0000000000000000010000000000000000
R29H/Y31H/T41G/Y87N/ES8G/K89E/DION/A91G/P109S, K36G. K36G/LAOM.

167T/L70Q/A91G/T120S, 167T/L70Q/A91G/1118V/T1208S,
E88D/K89R/DI0K/A91G/FI2Y/KI3R, £ 721t K8IR/DIOK/A91G/FI2Y/K93R

ooooooooobobOooooooooocecbsooooboooOOOPD-LIOO0O0OO
O0oooocCTLA-400D0D0DD0OODOOO0OO0OO0O0OO0DO0ODODODODDSEQ ID NO:280 152
ooogo37z2000000000000000O0O0ODOCD8SOODODODOOOOOOOOO
oooooog

oooooog

ooooooooooboboooOoOooocbsonouonononODObODOSEQ ID NO:280 00 36
0400880 890900910920 000930 0000010000 OLDDODODOOOOOOO
oooooooooooboboooobooooooooooooobooOocecbsoo b DoOoOogogKk
36G0OL40MOE88DO K89RIO D90OKO A91GO FO2YyOD O OO KO3ROOOODODODODOAO
oooigoooooboobobooooooooooobooboDboboboboooooooooceDo
o000 O0O0OO0O0O0OK36GOL40MOESS8DO K89RIO D90OKO A91GO F92YDO KO93RO O
ooooooooooobooobooooooooooobobi10cobooooooooooo

gboodboobobuoobuobbilboboobuoooobuoobo
K36G, K36G/L40M, ES8D/K8IR/DIOK/A91G/FI2Y/K9I3R, £72ik K8IR/DIOK/A91G/FI2Y/KI3R

gboooboboobobobbooboboboboboobocecbsongboooobooOoocebz80b0000O0O
goopPD-LIO0O0D0ODOO0COCOCOO0OOOOCTLA-4d0000DO0DO0DOOOCOOOOOOOOO
OOSEQ ID NO:280 15200003720 000000 oo0oboOoboOobooOocbso
gbbooboboobooobooooooob

goooaoan
ooooooooobobobOoooooocbsonouonononODnbDDOSEQ ID NO:280 0012
0180290310 330360380400410420430470480630590640 67068
0700810 85087088089090091092093094097010401090 1140115
0117011801200 1220 12601270 1300 13301400 144014801490 1680
1690 177018301880 0 01930 0 0000100000000 C0COOO0OO0OO0O0O0O

goooobooobooobooboooboobooboocebsonoooboooOonnO
Al12G, A12T, H18L, S21P, V22A, T28A,

R29D, R29H, Y31H, Y31L, Q33H, K36G, M38I, LOM, T41A, T41G, M42T, M43R, M43V,
M47T, N48I, F59L, N63S. N64S. 167T, V68A, V68M, L70Q. E77K, E§1A, E81V, L85R, Y87N,
E88D. E88G. K89E. K89N. DIOK. DION, A91G. A9IT, F92P. FO2Y. K93R. K93V, R94F.
R94L, L97R, S103L, S103P, V104L, P109H, P109S, D115G, E117V, I118T, S114T, 1118V,
T120S, N122S, 1126L, 1127T, T130A, G133D, S140T, N144S, L148S, N149S, S168G, K169,
K169S, N177S, L183H, HI188Q, R190S B X T Q193L

ugbobooobdoobouobloboobouobouoobooboobooboobooobao
gooooobooocecbsonooooooan
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R29D, R29H. Y31H. Y31L, Q33H. K36G, M381, T41A. T41G, M42T, M43R. M47T. N63S,
167T, L70Q, E81A, E81V, L85R, Y87N, E88G, K89E, K&IN, DION, A91G, A91T, F92P,
K93V, R94L, P109S, S114T, 1118V, 1118T, T1208S, I127T, T130A, N1448S, L148S, 8L T N149S

0000000000000000000000000001000000000000
0O0000000000000D00001000000000000000
N63S/L70Q/A91G/T120S/T130A.

N63S/L70Q/A91G/S114T/1118V/T120S/T130A, L70Q/Y87N/A91G/T120S/1127T/T130A

oooooooooobbOoooolooooooooobooboDboooboon
A12T/H18L/M43V/ESOL/ET7K/P109S/1118T,

R29D/Y31L/Q33H/K36G/M381/T41A/MA3R/M4TT/ES1V/LESR/KEIN/A91T/FI2P/K93V/R94
L/I118T/N149S,

R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/E8 1 V/LESR/K8IN/AYIT/FO2P/K93V/RY4
L/N144S/N149S.
R29D/Y31L/Q33H/K36G/M381/T41A/MA2T/M43R/MATT/E81V/LESR/K8IN/AG1T/F92P/K93
V/R94L/LL148S/N149S,

R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/E81 V/LESR/K8IN/AYIT/FO2P/K93V/R9Y4
L/N149S. R29H/Y31H/T41G/Y87TN/ES88G/K8IE/DION/A91G/P109S, K36G, K36G/L40M,
167T/L70Q/A91G/T1208S, 167T/L70Q/A91G/T118V/T120S,
E88D/K89R/DI0K/A91G/FI2Y/K93R, K8IR/DYOK/A91G/FI2Y/KI3R, A91G,
HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/ES1 V/L85R/K8IN/A91T/F92P/K93
V/R94L/1118V/T120S/1127T/T130A/H188D,
R29D/Y31L/Q33H/K36G/M381/T41A/MA3R/M4TT/V6SM/E81V/LESR/K8IN/AGIT/F92P/K93
V/R94L/T130A/N149S/R190S,

R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/ES8 1 V/LESR/K8IN/AYIT/FO2P/K93V/R9Y4
F/E117V/I118T/N149S/S168G/H188Q.
V22A/R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4ATT/V6SM/ES81 V/L8SR/KEIN/A91T/F92
P/K93V/R94L/T130A,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/N64S/ES81V/LESR/KEIN/A9IT/FO2P/K93
V/R94F/ 1118T/T130A/N149S/K1691,
V22A/R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4T7T/V6SM/ES 1 V/LESR/K8IN/A91T/F92

10

20

30

40

50



(79) JP 7527758 B2 2024.8.5

P/K93V/R94L/D115G/1118T/T130A/G133D/N149S,

T28A/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/ES1 V/LESR/K8IN/A91T/F92P/K93
V/R94L/ VI104L/T130A/N149S,

HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/ES81V/L8SR/K8IN/A91T/F92P/K93
V/R94L/L97R/N149S/H188Q, K89E/T130A, K89E/K93E/T130A,
S21P/R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4TT/NAZI/V6SA/ES1 V/LESR/K8IN/A9IT
/F92P/K93V/R94L/S21P/ N48I/V68A/P109H/T1261/K 1691,
HISL/R29D/Y31L/Q33H/K36G/M38I/T41A/M4A3R/MATT/VO6SM/E81V/LESR/K8IN/A9IT/F92
P/K93V/R94L/T130A,

HI8L/R29D/Y31L/Q33H/K36G/M38I/T41 A/M43R/MATT/ES1V/L8SR/K8IN/A91T/F92P/K93
V/R94L/T130A/N149S,

A12G/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4ATT/VOSA/ES1 V/LESR/K8IN/A9TT/F92
P/K93V/R94L/ L97R/T130A/L183H,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4TT/E81V/L8SR/K8IN/A91T/F92P/K93V/R94
L/I118T/T130A/S140T/N149S/K169S,

R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/E81 V/L8SR/K8IN/A91T/F92P/K93V/R94
L/I118T/T130A/N149S/K1691/Q193L,

V22A/R29D/Y311L/Q33H/K36G/M381/T41 A/M43R/M4TT/ES1 V/L8SR/K8IN/AG1T/F92P/K93
V/R94L/ 1118T/T130A/N149S,

R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M47T/E81 V/LESR/KEIN/A91'T/FO2P/K93V/RY4
L/A118T/T130A/N149S,

R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4TT/E81 V/L8SR/K8IN/A91T/F92P/K93V/R94
L/A118T/T130A/N149S/K1691, % 72 idk
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M47T/E81V/LESR/KEIN/A91T/FO2P/K93V/R94
F/T130A/N149S/K1691

ooooooooobobooOoOOoOoOOoOo0oooocecbsooononoOoOOOOODOOSEQ ID NO:
280 15200003720 0000000000000 00O0O0OCD8soL DO OODOOODO
googcpzsgooooooooOoorPD-LID00O0O0DODODOOOOOOOOOOOOO
goooobDCcCTLA-40000000D0OO0DOODOOODOODOOD

oooooaod
oooooooooooboboooOoOooocbson0onononODODDOSEQ ID NO:280 0063
g700810870910114011801200127y00001300000C001000000
oooooooooooboobooooooooooooooobboobObooooOoocenso
oooooooao

N63S, L70Q, E81A, Y87N, A91G, S114T, 1118V, T120S, 1127T, 8 LT T130A

oooooooooobOoilicocooooooooobooooboooooooooooao
oooooooocecpsonoonooDOOOO
N63S, L70Q, E81A, Y87N, A91G, S114T, 1118V, T120S, 1127T, B LT T130A
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ooooooooooboooooooooooobooDboDilIb0ooooooooooo
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;/g /E__ UniProtKB ~ IgSF fEIE X)) A S T (SEQ ID NO)
(H14) 5%@%@ &ALV [ RAL Y Iﬁlﬁ}:pﬁ —
4] 7 TR IN— —
(REgkE) | AR ECD
CD80 |NP_005182.  35-135, 35- CD28, CTLA-4, SEQIDNO:1 |SEQID | SEQID
(B7-1) 1 138, 37-138, %443 §: 1-34. PD-L1 (35-288) | NO:253 | NO:28
35-1411gV, | E:35-242,
P33681 | 145-230F4%  |T: 243-263.
154-2321gC | C: 264-288
CD86 | P42081.2 33-1311gV. | §. 1.3, CD28,CTLA-4 SEQIDNO:2 |SEQID | SEQID
(B7-2) 150-2251C2 | 1. 24.247, (24-329) | NO:254 | NO:29
T: 248-268
C: 269-329
CD274 | QINZQ7.1  24-1301gV. | S:1-18, | PD-1,B7-1 | SEQIDNO:3 |SEQID | SEQID
(PD-L1, 133-225[gC2 | E:19-238 (19-290) | NO:255  NO: 30
B7-H1) T: 239-259
C: 260-290
PDCDILG| Q9BQ51.2  21-1181gV, S:1-19,  PD-1,RGMb | SEQIDNO:4 |SEQID | SEQID
2 122-203 1gC2 | E: 20-220 (20-273) | NO:256 | NO: 31
(PD-L2, T:221-241
CD273) C: 242273
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C: 180220
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C: 183-223
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T: 171-191,
C: 192-288
1COS | QOY6WS.1 | 30-1321gV | S: 1-20, B7RP1 SEQIDNO: 11 | SEQID  SEQID
E: 21-140, (21-199) | NO:263 | NO- 38
T: 141-161,
C: 162-199
BTLA | Q7Z6A9.3 | 31-1321gV | S: 1-30, HVEM | SEQIDNO: 12| SEQID  SEQID
(CD272) E: 31-157, (31289) | NO:264  NO:39
T: 158-178,
C: 179-289
CD4 | POI730.1 | 26-1251gV, | S:1-25, MHC 751 | SEQIDNO: 13| SEQID  SEQID
126-203 1gC2, | E: 26-396, (26-458) | NO:265  NO- 40
204-317 1C2. |T: 397-418.
317389 19C2 | C: 419-458
CDSA | POI732.1 | 22-1351gV |S: 121, E: MHCZ 5 =x1  SEQIDNO: 14| SEQID  SEQID
(CD8- o) 20182, T: (22:235) | NO:266 | NO- 41
183-203, C:
204-235
CD8B P10966.1 22-132 1gV S:1-21, MHC 7 Z X1 | SEQID NO: 15 | SEQ ID SEQ ID
(CD8-B) E: 22-170, (22210) | NO:267  NO:42
T: 171-191,
C: 192210
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IgSF A ' /3—7 X ) BRELF

}I/gﬁ*;_ UniProtKB | IgSF B o MR 2R T (SEQ ID NO)
(R14) 9%‘/]7? &FAALY | FAL Y Iﬂﬁ’;@}:f SR
iy 7T R 73— — '
(Rmge) AR ECD
LAG3 | P18627.5 @ 37-1671IgV, | §:1-28. | MHCZ 5 *11 | SEQIDNO: 16 SEQID | SEQID
168-252 1gC2, | E: 29-450 (29-525) NO: 268 | NO: 43
265-343 1gC2, |T: 451-471
349-419TgC2 | C: 472-525
HAVCR2 | Q8TDQ0.3 | 22-1241gV | S:1-21, | CEACAM-1, | SEQIDNO: 17 SEQID | SEQID
(TIM-3) E:22-202, | RRT7FT (22-301) NO:269 | NO: 44
T: 203-223. |[*2Y L, HLIF
C: 224301 | -9,HMGBI
CEACAM | P13688.2 | 35-142IgV. | S:1-34, TIM-3 SEQIDNO: I8 SEQID |SEQID
1 145-2321gC2, | E: 35-428, (35-526) NO: 270 | NO: 45
237-317 [gC2, |T: 429-452
323-4131gC | C: 453-526
TIGIT | Q495A1.1 | 22-124Igv | S:1-21, |CD155.CD112 | SEQIDNO: 19 SEQID | SEQID
E: 22-141, (22-244) | NO:271 | NO: 46
T: 142-162
C: 163-244
PVR P151512 | 24-1391gV, | S:1-20, |TIGIT,CD226, | SEQIDNOQ:20 | SEQID | SEQID
(CD155) 145-237 1gC2, | E: 21-343 CDY6, (21-417) NO:272 | NO: 47
244-328 TgC2 |T: 344-367, | RY AU A VR
C: 368-417
PVRL2 | Q926921 | 32-156IgV, = S:1-31, |TIGIT,CD226, | SEQIDNO: 21 | SEQID | SEQID
(CD112) 162-256 1gC2, | E: 32-360 CD112R (32-538) NO: 273 | NO: 48
261-3451gC2 |T: 361-381
C: 382-538
CD226 | Q157622 | 19-126 IgC2, | S:1-18, |CD155,CD112 | SEQIDNO:22 SEQID | SEQID
135-2391gC2 | E: 19-254, (19-336) NO: 274 | NO: 49
T: 255-275,
C: 276-336
CcD2 P06729.2 | 25-1281gV, | S:1-24, CD58 SEQIDNO:23 SEQID | SEQID
129-209 1gC2 | E: 25-209, (25-351) NO:275 | NO: 50
T: 210-235,
C: 236-351
CD160 | 095971.1 | 27-1221gV S:1-26 | HVEM, MHC | SEQIDNO:24 SEQID | SEQID
E: 27-122 | 773U —® (27-159) NO: 276 | NO: 51
2UNRIE
CD200 | P41217.4 | 31-1411gV, = S:1-30, CD200R SEQIDNO:25 SEQID | SEQID
142-2321gC2 | E: 31-232, (31-278) NO:277 | NO:52
T: 233-259
C: 260-278
CD200R1 | Q8TD46.2 | 53-1391gV, | S:1-28, CD200 SEQIDNO:26 SEQID | SEQID
(CD200R) 140-228 1gC2 | E: 29-243, (29-325) NO:278 | NO:53
T: 244-264
C: 265-325
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AV R—

(34)

UniProtKB = IgSF $EI%
ZURIE &RAAL YV
A 7T A

1112
KAA YV

MR
RS
SR R J

IgSF XV —7 3 ) BRELF
(SEQ ID NO)

HITBEAA R

(FREFEE) ECD

NCR3
(NKp30)

014931.1  19-126 TgC-#&

S: 1-18,
1 19-135,

B7-H6

SEQID NO:27 | SEQID SEQ ID
(19-201) NO: 279 NO: 54

VSIGSE

Q5VUI3 | 22-1411gV 1
146-257
IgV 2

VISTA

SEQ ID NO: 348 | SEQ ID SEQ ID
(22-414) NO: 349 NO: 350
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ER ECD IgV
SEQ ID NO | SEQ ID NO

T AT 32 196

N528 109 197

N52H 110 198

N52D 111 199

N52Y/N57Y/F138L/L203P 112 200

NS52H/N57Y/Q100P 113 201

N52S/Y 146C/Y 152C 114

N52H/C198R 115

N52H/C 140D/T225A 116

N52H/C198R/T225A 117

N52H/K92R 118 202

N52H/S99G 119 203

N52Y 120 204

N57Y 121 205

N57Y/Q100P 122 206

N52S/S130G/Y 152C 123

N528/Y152C 124

N52S/C198R 125

N52Y/N57Y/Y152C 126

N32Y/N57Y/H129P/C198R 127

N52H/L161P/C198R 128

N528/T113E 129

S54A 130 207

N52D/S54P 131 208

N52K/L208P 132 209

N528/Y 152H 133

N52D/VISIA 134

N52H/1143T 135

N52S/L30P 136 210

F120S/Y [52H/N201S 137

N52S/R75Q/L203P 138 211

N528/D158G 139

N52D/Q133H 140

N52S8/N57Y/H94D/LI6F/LISF/Q100R 141 12

N52S/N57Y/H94D/L96F/LI8E/Q100R/G103E/F120S 142 213

N52S/G103E 239 240

N52H/C140del/T225A 478

goooaon
gooDOoo0DOobObDOobO0OO0ONKp30OODOOOO

10

20

30

40

50



(97) JP 7527758 B2 2024.8.5
TR ECD SEQ IgC-Bk
ID NO FAA Y
SEQ ID
NO
[ 54 214
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AGQV 145 217
S64P 146 218
$86G 147 219
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HY0OL 150 223
QI02H 151 224
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L25P. Q27R, T28A, T28S, R29C, R29D, R29H, R29V, 130V, Y31F, Y31H, Y31L, Q33H,
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F108L, P109S, P109H. T110A, S114T. D115G, F116S, F116L, E117V, E117G, 1118V, 1118A,
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G133D, P137L, S140T, L1428, E143G, N144D, N144S, L148S, N149D, N149S. N152T, T1541,
T154A. E160G, E162G. Y164H, S168G. KI169E, K1691, K169S, M174T, M174V, T175A.
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VAM/L70Q/A91G/T120S/T130A,

A12T/H18L/M43V/ES9L/ETTK/P109S/1118T, A12V/S15F/Y31H/T41G/T130A/P137L/N152T,
V20L/L70Q/A91S/T120S/T130A, V22A/L70Q/S121P, E24G/L25P/L70Q/T120S,
T28S/L70Q/A91G/E9S5K/T120S/T130A,

E24G/R29D/Y 31L/Q33H/K36G/M381/T41 A/M43R/M4TT/FS9L/ES1 V/LESR/KEIN/A91IT/FI2P
/K93V/R94L/HI6R,
R29D/Y31L/Q33H/K36G/M381/T41A/M42T/M43R/MATT/E81V/LESR/K8IN/AG1T/F92P/K93
V/R94L/LL148S/N149S,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M47T/E81V/LESR/K8ON/A91T/FO2P/K93V/R94
L/N149S,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M47T/E81V/L8SR/K8IN/A91T/FO2P/K93V/R94
L/I118T/N149S,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4TT/E81V/LESR/K8IN/A91T/F92P/K93V/R94
L/N144S/N149S, R29H/Y31H/T41G/Y87N/E88G/KS9E/DYON/A91G/P109S,
R29H/ES52G/L70R/E88G/A91G/T130A, R29H/ES2G/T120S/T130A,
R29V/Y31F/K36G/M38L/M43Q/E81R/VE3I/L8SI/K8IR/DIOL/AY1E/F92N/K93Q/R94G,
R29V/M43Q/E81R/L8SI/K89R/DI0L/A91E/F92N/K93Q/R94G,
Y31H/T41G/L70Q/A91G/T120S/T130A, K36G, K36G/K37Q/M38I/L40M,
K36G/K37Q/M38I/F59L/E81V/L8SR/K8IN/A91 T/F92P/K93V/R94L/E99G/T 130A/N 1498,
K36E/167T/L70Q/A91G/T120S/T130A/N152T, K37E/F59S/L70Q/A91G/T120S/T130A,
M38T/L70Q/E7T7G/A91G/T120S/T130A/N152T,
M38V/T41D/M431/W50G/D76G/VE3A/K89E/T120S/T130A, T411/A91G,
S44P/L70Q/A91G/T130A, ES2G/L70Q/A91G/T120S/T130A, K54M/A91G/T1208S.
D60V/A91G/T120S/T130A, N63S/L70Q/A91G/T120S/T130A, S66H/DY90OG/T110A/F116L,
167F/L70R/E88G/A91G/T120S/T130A, I67T/L70Q/A91G/T120S, V68A/T110A,
V68M/L70P/L72P/K86E, L70Q/A91G/T110A/T120S/T130A,
L70Q/E81A/A91G/T120S/1127T/T130A, L70Q/Y87N/A91G/T130A, L70Q/A91G,
L70Q/A91G/E117G/T120S/T130A, L70Q/A91G/T120S/T130A, L70Q/A91G/T130A,
L70Q/A91G/T118A/T20S/T130A, L70R/A91G/T120S/T130A,
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E88D/K8IR/DI0K/A91G/FO2Y/K93R, K8IE/T130A, K8IR/DIOK/A91G/FI2Y/KI3R,
K89R/D90K/A91G/FO2Y/K93R/N122S/N 1778,
E88D/K8IR/DIOK/A91G/FO2Y/K93R/N1225/N177S A91G, A91G/F92L/F108L/T1208S,
A91G/L102S, A91G/S103P, A91G/T120S/T130A.,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4T7T/E81V/LESR/K8IN/A91T/FO2P/K93V/R94
L/T120S/1127T/T130A/K169E,

R29D/Y311L/Q33H/K36G/M381/T41 A/MA3R/MATT/LTOQ/ES81V/LESR/KEIN/AI I T/F92P/K93
V/R94L/T120S/T1127T/T130A,

HI18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81V/L8SR/K8IN/A91T/F92P/K93
V/R94L/T120S/1127T/T130A/K169E,
R29D/Y311L/Q33H/K36G/M381/T41A/M43R/MATT/ES 1 V/L8SR/KEIN/A9 I T/FO2P/K93V/R94
L/T120S/T130A/M174T,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4TT/FS9L/E81V/L8SR/K8IN/A91T/F92P/K93
V/R94L/T120S/1127T/T130A/H188D,

H18R/R29D/Y31L/Q33H/K36G/K37E/M381/T41 A/M43R/M4TT/LT0Q/ES 1 V/LESR/K8IN/A91
T/F92P/K93V/R94L/T120S/T130A/K169E/H188D,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4TT/L70Q/E81V/L8SR/K8IN/A1T/F92P/K93
V/R94L/T120S/1127T/T130A/E143G/K169E/M174V/H188D,
R29D/Y311L/Q33H/K36G/M381/T41 A/MA3R/MATT/LTOQ/ES81 V/LESR/KEIN/AI I T/F92P/K93
V/R94L/T120S/T1127T/T130A,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4T7T/E81V/LESR/K8IN/A9IT/FI2P/K9I3V/R94
L/T120S/1127T/T130A/H188D,

R29D/Y311L/Q33H/K36G/M381/T41 A/M4A3R/MATT/LTOQ/ES81 V/LESR/KEIN/A9 I T/F92P/K93
V/R94L/T120S/1127T/T130A/K169E,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4TT/LT0Q/E81V/L8SR/K8IN/A1T/F92P/K93
V/R94L/T120S/1127T/T130A,
R29D/Y311L/Q33H/K36G/M381/T41A/M4A3R/MATT/LESR/KEIN/AG I T/FO2P/K93V/RI4L/T 120
SM27TT/T130A/K169E/H188D,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M47T/E81V/LESR/K8IN/A9IT/FI2P/K93V/R94
L/F108L/T120S/T130A/K169E/H188D,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/LT0Q/E81V/L85SR/K8IN/A91T/FO2P/K93
V/R94L/T130A/H188D,
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R29D/Y31L/Q33H/K36G/M38T/T41 A/MA3R/MATT/LT0Q/E81V/LESR/K8IN/A91T/FI2P/K93
V/R94L/T120S/1127T/T130A/K169E,

HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/L70Q/E8 1 V/L8SR/K8IN/A91T/F92
P/K93V/R94L/T120S/T130A/K169E/H188D,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/ES1V/LESR/KE8IN/A9TT/FI2P/K93V/R94
L/T120S/1127T/C128Y/T130A/H188D.
R29D/Y31L/Q33H/K36G/M38I/T41A/M43R/M47T/E81 V/LESR/KEON/A91T/F92P/K93V/R 94
F/T130A/K169E,

H18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/ES1V/LESR/K8ON/AGTT/F92P/K93
V/R94L/T130A.,
HI18L/R29D/Y311L/Q33H/K36G/M381/T41A/M43R/MATT/L70Q/E81V/L8SR/K8IN/A9IT/F92
P/K93V/R94L/T120S/T130A/K169E,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4ATT/L70Q/E81 V/L8SR/K8IN/A91T/F92P/K931
/R94L/LYTR/T130A.,

R29D/Y31L/Q33H/K36G/M38I/T41A/MA43R/MATT/LT0Q/E81 V/L8SR/K8ON/A91T/FI2P/K931
/RO4L/LYTR/T130A/L148S,
HI18L/R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M47T/E81V/L8SR/K8IN/A91T/F92P/K93
V/R94L/1118V/T120S/T127T/T130A/K169E,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4ATT/I61N/ES1 V/LESR/K8IN/A91T/FO2P/K93V
/R94F/V104A/T120S/T130A,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/ES81V/L8SR/K8IN/FI2P/K93V/RI4F/1118
V/T130A,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/T62S/E81V/LESR/K8IN/A91T/FI2P/K93
V/R94L/1118V/T120S/T130A/K169E/T175A,

HI8L/R29D/Y31L/Q33H/K36G/M38L/T41 A/M43R/M47T/E81V/L8SR/K8IN/A91T/F92P/K93
V/R94L/F116S/T130A/H188D,

HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E8 1 V/L8SR/K8IN/A91T/F92P/K93
V/R94L/T120S/1127T/T130A/L142S/H188D,

C16S/HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/MA3R/MA4TT/E81V/LESR/K8IN/A9IT/FI2
P/K93V/R94L/T110A/H188D,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/A91G/T1205/1127T/T130A/H188D,
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/LT70Q/D76G/A91G/S103L/T120S/1127T/T
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130A, Q33del/YS3C/L85SR/K8IN/A91T/FO2P/K93V/RO4L/T120S/T1127T/T130A/K169E,
T62S/E81V/L8SR/K8IN/A91T/FI2P/K93V/RI4L/T120S/T130A/K169E,
R29D/Y311L/Q33H/K36G/M381/T41 A/M43R/MATT/ES1 V/L8SR/KEIN/AV I T/FO2P/K93V/R94
L/S129L/H188D, KOE/ET10R/V11S/A12G/T13N/K14A/S15V/C16L/G17TW/HI8Y/YS3C/L70Q/
D90G/T130A/N149D/N152T/H188D,
HI8L/R29D/Y31L/Q33H/K36G/T41A/M43R/M47T/E8 1 V/L8SR/K8IN/A9 1 T/FO2P/K93V/R94
L/I118V/T120S/1127T/T130A/H188D, K89E/K93E/T130A,
S21P/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/
N48I/V68A/ER1V/L8SR/K8IN/A9IT/FO2P/K93V/R94L/ P109H/I126L/K 1691,
HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/
P74L/YSON/ES1V/LE5R/K8IN/A1T/FO2P/K93V/R94L/LITR,
S21P/R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4ATT/PTAL/Y8ON/E81 V/LESR/KEIN/DYO
N/A91T/F92P/K93V/R94L/T130A/N149S/E162G,

HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4T7T/V68M/E81V/L85SR/K8IN/A91T/F92
P/K93V/R94L/T130A.,
R29D/Y31L/Q33H/K36G/M381I/T41A/M43R/MATT/VOS8M/ES1V/L8SR/K8IN/AGTT/FI2P/K93
V/R94L/T130A/N149S/R190S,

HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/P74L/Y 8ON/E81V/L8SR/K8IN/A91
T/F92P/K93V/R94L/ T130A/R190S.
C16G/V22A/R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4TT/V68M/D76G/ES81V/LESR/KS
ON/AOSIT/F92P/K93V/R94L/1118T/T130A/S140T/N149S/K1691/H178R/N192D,
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/ES1V/L8SR/K8IN/A9 I T/FO2P/K93V/R94
F/E117V/I118T/N149S/S168G/H188Q,
V22A/R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4TT/V6SM/E81V/LESR/K8IN/AYIT/F92
P/K93V/R94L/T130A,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/N6AS/E81 V/L8SR/K8IN/A9 1 T/F92P/K93
V/R94F/ I118T/T130A/N149S/K 1691,
V22A/R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4TT/V6SM/E81V/LESR/K8IN/AYIT/F92
P/K93V/R94L/D115G/I118T/T130A/G133D/N149S, S129P, A91G/S129P,
169T/L70Q/A91G/T120S, Y31H/S129P,

T28A/R29D/Y31L/Q33H/K36G/M381/T41 A/IM43R/M4TT/E81 V/L85R/K8IN/A91T/FO2P/K93
V/R94L/ V104L/T130A/N149S,
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HI18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81V/L85SR/K8IN/A91T/F92P/K93
V/RO4L/L97TR/N149S/H188Q.

HI18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/ES1V/LESR/K8IN/A91T/F92P/K93
V/R94L/L97R/N149S,
H18L/R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M47T/V6BA/ES1V/LESR/K8IN/A91T/F92
P/K93V/R94L/ T130A/N149S/T1541.

A12G/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/V6SA/ES 1 V/LESR/K8IN/A9IT/F92
P/K93V/R94L/ L97R/T130A/L183H,

R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MA7T/E81 V/L8SR/K8IN/AI1T/FO2P/K93V/R94
L/AT18T/T130A/S140T/N149S/K169S,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/ES81V/L8SR/K8IN/AGT/FO2P/K93V/R94
L/IT18T/TI30A/N149S/K1691/Q193L,
V22A/R29D/Y31L/Q33H/K36G/M381/T41A/MA3R/MATT/E81V/L8SR/K8IN/A91T/F92P/K93
V/R94L/ T118T/T130A/N149S,
R29D/Y311/Q33H/K36G/M38I/T41A/M43R/MATT/ES1V/LESR/KEIN/AG1IT/FO2P/K93V/R94
L/I118T/T130A/N149S,
R29D/Y31L/Q33H/K36G/M38I/T41A/M43R/MATT/ES1V/L8SR/K8IN/AG1IT/FI2P/K93V/R94
L/I118T/T130A/N149S/K1601.
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M47T/E81V/L8SR/K8IN/AGIT/FO2P/K93V/R94
F/T130A/N149S/K1691, I118T/C128R, Q27R/R29C/M42T/S129P/E160G, S129P/T154A,
S21P/L70Q/D90G/T120S/T130A, L70Q/A91G/N144D,
L70Q/A91G/1118A/T120S/T130A/K169E, VAM/L70Q/A91G/1118V/T120S/T130A/K169E,
L70Q/A91G/1118V/T120S/T130A/K169E, L70Q/A91G/1118V/T120S/T130A,
V20L/L70Q/A91S/1118V/T120S/T130A, L70Q/A91G/E117G/I118V/T120S/T130A,
A91G/I118V/T120S/T130A, L70R/A91G/1118V/T120S/T130A/T199S,
L70Q/E8TA/A91G/I118V/T120S/T127T/T130A,
T28S/L70Q/A91G/E95K/T118V/T120S/1126V/T130A/K169E,
N63S/L70Q/A91G/S114T/1118V/T120S/T130A,
K36E/167T/L7T0Q/A91G/1118V/T120S/T130A/N152T,
E52G/L70Q/A91G/D107N/IL18V/T120S/T130A/K169E,
K37E/F59S/L70Q/A91G/1118V/T120S/T130A/K185E,
D60V/A91G/I118V/T120S/T130AK169E, K54M/L70Q/A91G/Y164H,
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M38T/L7T0Q/E77G/A91G/I118V/T120S/T130A/N152T,
Y31H/T41G/M43L/L70Q/A91G/118V/T120S/1126V/T130A,
Y31H/T41G/M43L/L70Q/A91G/A118V/T1208/1126V/T130A, L65H/D90G/T110A/F116L,
R29H/E52G/DY0ON/1118V/T120S/T130A, 167T/L70Q/A91G/1118V/T1208,
L70Q/A91G/T110A/I118V/T120S/T130A.
M38V/T41D/M431/W50G/D76G/VE3A/KEIE/T118V/T120S/1126V/T130A,
AI12V/S15F/Y31H/M38L/T41G/M43L/D90ON/T130A/P137L/N149D/N152T,
167F/L70R/E88G/A91G/1118V/T120S/T130A, E24G/L25P/L70Q/A91G/1118V/T120S/N152T,
E24G/L25P/L70Q/A91G/1118V/T1208/N152T, A91G/FO2L/F108L/1118V/T1208S,
E88D/K89R/DY0K/A91G/F92Y/K93R/N122S/N1778S.

K36G/K37Q/M381/LAOM/F59L/E8 1 V/L8SR/K8IN/AG1T/FO92P/K93V/R94L/E99G/T130A/N14
9S. K36G/L40M,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/ES1V/LESR/KEIN/A9TT/FI2P/K93V/R94
L/1118V/T120S/1127T/T130A/K169E,
R29D/Y31L/Q33H/K36G/M38I/T41A/MA3R/M4TT/LT0Q/E81 V/L8SR/K8IN/A9TT/F92P/K93
V/R94L/1118V/T120S/1127T/T130A,

H18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/E81V/LESR/K8IN/A9TT/F92P/K93
V/R94L/1118V/T1205/1127T/T130A/K169E.
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/ES1V/L8SR/KEIN/AYIT/FO2P/K93V/R94
L/I118V/T120S/T130A/K169E/M174T,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M47T/N48D/F59L/E81V/L8SR/K8IN/A91T/F92
P/K93V/R94L/T118V/T1208/1127T/T130A/H188D.
HI18R/R29D/Y31L/Q33H/K36G/K37E/M381/T41 A/M43R/MATT/L70Q/E81V/LESR/K8IN/A9]
T/F92P/K93V/R94L/T118V/T120S/T130A/K169E/H188D,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4ATT/L70Q/E81V/L8SR/K8IN/A91T/F92P/K93
V/R941L/1118V/T120S/1127T/T130A/E143G/K169E/M174V/H188D,
R29D/130V/Y31L/Q33H/K36G/M381/T41A/M43R/M47T/E81V/LE5SR/K8IN/A9IT/FO2P/K93V
/RO4AL/TT18V/T120S/1127T/T130A/H188D,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4ATT/E81V/L8SR/K8IN/A9IT/FI2P/K93V/R94
L/I118V/T1205/1127T/T130A/H188D,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4ATT/LTO0Q/E8 1 V/LESR/K8IN/A91T/F92P/K93
V/R94L/I118V/T120S/1127T/T130A/K169E,
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R29D/Y31L/Q33H/K36G/M38T/T41 A/M43R/MATT/LT0Q/E81V/KEIN/A91T/FO2P/K93V/R94
L/AT18V/T1205/1127T/T130A.,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/LT0Q/E81 V/KEIN/AG1T/F92P/K93V/R94
L/I118V/T120S/1127T/T130A,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/LESR/K8IN/AG1T/FO2P/K93V/R94L/1118
V/T120S/1127T/T130A/K169E/H188D.,
R29D/Y31L/Q33H/K36G/M38I/T41A/M43R/M47T/E81 V/LESR/KEON/A91T/F92P/K93V/R 94
L/F108L/1118V/T120S/T130A/K169E/H188D,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/L70Q/E81V/LESR/K8ON/A9TT/F92P/K93
V/R94L/1118V/T120S/T130A/N149D/K169E/H188D.
HI18L/R29D/Y311L/Q33H/K36G/M381/T41A/M43R/MATT/L70Q/E81V/L8SR/K8IN/A9IT/F92
P/K93V/R94L/1118V/T120S/T130A/K169E/H188D.
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4TT/ES81V/LESR/KEIN/AITT/FI2P/K93V/R94
L/I118V/T120S/1127T/C128Y/T130A/H188D,

HI8L/R29D/Y311L/Q33H/K36G/M381/T41 A/M43R/M47T/ES1V/L85SR/K8IN/A91T/FI2P/K93
V/R94L/E99D/T130A,
HI18L/R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M47T/L70Q/E81V/L8SR/K8IN/AG1T/F92
P/K93V/R94L/T118V/T120S/T130A/K169E,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4ATT/I61N/ES1 V/LESR/K8IN/A91T/FO2P/K93V
/RO4F/VI04A/N118V/T120S/1126V/T130A,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/E81V/L8SR/K8IN/A9IT/FI2P/K93V/R94
F/I118V/T120S/T130A,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4ATT/ES1V/L8SR/K8IN/AIIT/FI2P/K93V/R94
F/1118V/T120S/T130A

R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/T62S/E81 V/L8SR/K8IN/A91T/FI2P/K93
V/R94L/M118V/T120S/T130A/K169E/T175A.,

HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E8 1 V/L8SR/K8IN/A91T/F92P/K93
V/R94L/1118V/T120S/1127T/T130A/L142S5/H188D,
C16S/HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/MA3R/MA4TT/E81V/LESR/K8IN/A9IT/FI2
P/K93V/R94L/T110A/T118V/HI188D,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/AG1G/T118V/T120S/1127T/T130A/H188D,
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/LT70Q/D76G/A91G/S103L/1118V/T1208/11
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27T/T130A, Y53C/L85R/K8IN/AG1T/FO2P/K93V/ROAL/T118V/T120S/1127T/T130A/K169E,
YS53C/L8SR/K8IN/A9IT/F92P/K93V/R94L/I118V/T120S/1127T/T130A/K169E,
T62S/E81V/LESR/K8IN/AG1T/FI2P/K93V/RIAL/118V/T120S/T130A/K169E.
Y53C/L70Q/D90G/T130A/N149D/N152T/H188D,
Y53C/L70Q/D90G/T130A/N149D/N152T/H188D,

HI18L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/ES1V/L8SR/K8IN/AIIT/F92P/K93
V/R94L/I118V/T120S/1127T/T130A/H188D, L 72X
HISL/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/E81V/L8SR/K8IN/A91T/F92P/K93

V/R94L/T130A/N1498S
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g26. 00000000 O0DOOO0ODOODOOOOOODOODDOODODbDDODOObODOOOD
goocpsouoooooooOoOOoOOO1.2001.50020030040050060070
gsogsnnoiloboobozo003oco0040b0 05000000600 0DbODODODOOOOOOOO
ooi190000025000000cCcbsonooonOn

027. 0010000000000 O0DO0O0COOCOSEQ IDNO:2800000000O0DO0DODOO
000120180200 290310360400410430520590600630670 700770
810 870880890900 91092093010701090114011701180120012201
2701300 144016901770 0001990 000000010260 000000000
gcbsouonoononoan

028. 001000000000 DOODOOOO
A12T. HISL, V20L, R29H,

Y31H, K36G, T41G, T411, M43V, E52G, F59L, D60V, N63S, 167T, L70Q, L70R, E77K, ES1A,

Y87N, E88D, E88G, K8IE, K89R, DIOK, DION, L40M, A91G, A91S, F92Y, K93R, D107N,
P109S, S114T, E117G, 1118A, T118T, 1118V, T120S, 1127T, T130A, N144D, K169E, N177S,
BITT199S

gooooboobooobooboobooboobooobooob1go27ygoboooboOO
oooocbsoooooonoan

0g29. 001000000o0o0ooODOOO0n
AI2T/HI8L/M43V/FS59L/E77TK/P109S/1118T,

V20L/L70Q/A91S/T120S/T130A, V20L/L70Q/A91S/1118V/T120S/T130A,

R29H/Y31H/T41G/Y87N/ES8G/KEIE/DION/A91G/P109S, K36G, K36G/LAOM, T411/A91G,

E52G/L70/A91G/T120S/T130A, E52G/L70Q/A91G/D107N/I118V/T120S/T130A/K169E,
D60V/A91G/T120S/T130A, D60V/A91G/1118V/T120S/T130A/K169E,
N63S/L70Q/A91G/T120S/T130A, N63S/L70Q/A91G/S114T/1118V/T120S/T130A,
167T/L70Q/A91G/T120S, 167T/L70Q/A91G/1118V/T120S,
L70Q/E8TA/A91G/T120S/1127T/T130A, L70Q/E81A/A91G/1118V/T120S/1127T/T130A,
L70Q/Y87N/A91G/T130A, L70Q/A91G. L70Q/A91G/N 144D,
L70Q/A91G/E117G/T120S/T130A, L70Q/A91G/E117G/1118V/T120S/T130A,
L70Q/A91G/1118A/T120S/T130A, L70Q/A91G/1118A/T120S/T130A/K169E,
L70Q/A91G/T120S/T130A, L70R/A91G/T120S/T130A,
L70R/A91G/1118V/T120S/T130A/T199S L70Q/A91G/1118V/T120S/T130A/K169E,
ES8D/K89R/DI0OK/A91G/F92Y/K93R, K8IR/DIOK/A91G/FI2Y/KI3R,
E88D/K89R/DI0K/A91G/F92Y/K93R/N122S/N177S, ik
K89R/DY0OK/A91G/F92Y/K93R/N122S/N1778

oooooboi1boz2s00o0coooogoooocecpsoonoooOoOOO
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030. PD-L1IO00000DO0DDODOOOOOOCDSOOOODODODDDODOOODODOOOO
oooooooooooboobilio2900000000O0O0OO0OO0OCD8soOOD O OOOnOn
g3i1.00ooooobooobooboooboboboobbooobobobobobooboobooboDboobnn
goocbsouooooooooobobO1.2001.50020030040050060070
gsbosobpilobgz2o000300b400050000b 060000 bDbDODbODODnOD
oos3oooooooOcbsoobobooOoOoOod

032. PD-L1O00000O0DOOOCOCOOO0OOOOOOOODODOOOOOCD8OOOOO
ooooooooooobobooo0oo0oooooooooboi1bo31000o0o0oooooooceDs
oooOOOOCOO
033.000b00o0b0o0oobopPDh-L10000D0O0O0DOCD2800DOCTLA-4000000
ooooooopDb-LI000C00000O0OCDSOODOODODOODOOOOOOCD28000OC
TLA-400O00OO0oOobOoOocpsoboooooooooooboooboooobooboobognn
ooogs3z000000cbsonoooonon

U34. 000000ooooooobobOooooo1lsg0z2.o0003.0004.000600
io0 015002000300 040005000000000000O0O0DODDO330 00000
cbsonononoOOOOO

035. 0010000000000 D0DD0O0O0OSEQ ID NO:280000000O0DODODDOAO
000120180290 310330360380400410420430470480590640670
680 700 770810 850870880 8900900910920 9309409701040 109011
5011701180120012201260 130013301400 1440 148014901680 178
018301880 00193000 000001034000 00bbOO0obODbDOcCcpsonbnOO
oon

036. 00100000000 D0DOODOOO0O
A12G, A12T, H18L, S21P,

V22A. T28A, R29D, R29H, Y31H, Y31L, Q33H, K36G, M38I. M38L, L40M, T41A, T41G,
M42T, M43R, M43V, M47T, N48I, FS9L, N64S, 167T, V68A, V68M, L70Q, E77K, E81V,
L85R, Y87N, E88D, E88G, K8IE, K8IN, K89R, D9OK, DOON, A91G, A91T, F92P, FO2Y,
K93V, R94F, R94L, L97R, S103L, S103P, V104L, P109H, P109S, D115G, E117V, I118T,
1118V, T120S, N122S. I126L. T130A. G133D, S140T. N144S, L148S. N149S. S168G, K1691,
K169S, N177S. H178R, L183H, H188Q., R190S B X T* Q193L

ooooooooooobooooooooooooboooobooboobooboi1o350000000
gopoocpsogoogooOO
U37. 00100000 o0oo0oooooboobooon
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A12T/HISL/M43V/FSOL/E7TTK/P109S/1118T,
R29D/Y31L/Q33H/K36G/M381I/T41A/M43R/M47T/E81V/LESR/K8IN/AG1T/FO2P/K93V/R94
L/I118T/N149S,
R29D/Y31L/Q33H/K36G/M38I/T41A/M43R/MATT/E81V/L8SR/K8ON/A91T/F92P/K93V/R94
L/N144S/N149S.
R29D/Y31L/Q33H/K36G/M38I/T41A/M42T/M43R/MATT/E81V/LESR/K8IN/A91T/F92P/K93
V/R94L/L1485/N149S,

R29D/Y311L/Q33H/K36G/M381/T41 A/M43R/M47T/E8 1 V/L8SR/K8IN/A9 I T/FO2P/K93V/R94
L/N149S, R29H/Y31H/T41G/Y87N/ES8G/K8IE/DYON/A91G/P109S, K36G, K36G/L40M,
167T/L70Q/A91G/T120S, 167T/L70Q/A91G/1118V/T120S,
ES8D/K8IR/DIOK/A91G/FI2Y/KI3R, KEIR/DIOK/A91G/FI2Y/KI3R, A91G,
R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81 V/L8SR/K8IN/AGIT/F92P/K93V/R94
L/I118T/N149S,

R29D/Y31L/Q33H/K36G/M381/T41 A/MA3R/M47TT/E81 V/LESR/K8IN/A9IT/F92P/K93V/R94
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L/N144S/N149S,

R29D/Y31L/Q33H/K36G/M38I/T41A/M42T/M43R/MATT/ES1 V/L8SR/K8IN/AG1T/F92P/K93
V/R94L/L148S/N149S,

R29D/Y31L/Q33H/K36G/M381/T41A/M43R/MATT/ES1 V/LESR/KEIN/A9 I T/FO2P/K93V/R94
L/N149S, R29H/Y31H/T41G/Y87TN/E88G/K8I9E/DION/A91G/P109S, K36G, K36G/L40M,
167T/L70Q/A91G/T1208S. I67T/L70Q/A91G/1118V/T1208S,
E88D/K89R/DI0K/A91G/FI2Y/K9I3R, K8IR/DIOK/AG1G/FI2Y/KI3R, A91G.
HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81V/L8SR/K8IN/A91T/F92P/K93
V/RO4L/1118V/T120S/1127T/T130A/H188D,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/V6SM/EZ1V/LESR/K8IN/A91T/F92P/K93
V/R94L/T130A/N149S/R190S.

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/ES 1 V/LESR/KEIN/AI I T/FO2P/K93V/R94
F/E117V/T118T/N1495/S168G/H188Q,

V22A/R29D/Y31L/Q33H/K36G/M38I/T41 A/M43R/M4TT/V6SM/ES1 V/LESR/K8IN/AG1IT/F92
P/K93V/R94L/T130A.,

R29D/Y31L/Q33H/K36G/M38I/T41 A/M43R/MATT/N6AS/ES1 V/IL8SR/K8IN/A9 1 T/F92P/K93
V/R94F/ T118T/T130A/N1495/K 1691,

V22A/R29D/Y31L/Q33H/K36G/M381/T41 A/IM43R/MATT/V6SM/ES1V/LESR/K8IN/AG1T/F92
P/K93V/R94L/D115G/T118T/T130A/G133D/N149S,

T28A/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/ES1V/L8SR/K8IN/A91T/FI2P/K93
V/R94L/ V104L/T130A/N149S,

HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E8 1 V/L8SR/K8IN/A91T/F92P/K93
V/R94L/L9TR/N149S/H188Q, K89E/T130A, K8OE/K93E/T130A,
S21P/R29D/Y31L/Q33H/K36G/M38I/T41 A/M43R/MATT/N4SI/VOSA/ES1V/LESR/K8IN/AGIT
/F92P/K93V/R94L/S21P/ N48I/V6BA/P109H/1126L/K 1691,
HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4TT/V6SM/E81 V/LESR/K8IN/A91T/F92
P/K93V/R94L/T130A,

HI8L/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M47T/E81V/L85SR/K8IN/A91T/FI2P/K93
V/R94L/T130A/N149S,

A12G/R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/M4ATT/V6SA/ES 1 V/L8SR/K8ON/A91T/FS2
P/K93V/R94L/ LOTR/T130A/L183H,

R29D/Y31L/Q33H/K36G/M381/T41 A/M43R/MATT/ES1V/L8SR/K8IN/A9IT/FO2P/K93V/R94
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L/I118T/T130A/S140T/N149S/K169S,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M47T/E81V/L85SR/KEIN/A91T/FO2P/K93V/R94
L/IT18T/T130A/N149S/K1691/Q193L.,
V22A/R29D/Y31L/Q33H/K36G/M38l/T41A/M43R/M4TT/E81V/LESR/K8IN/A91T/F92P/K93
V/R94L/ 1118T/T130A/N149S,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M47T/E81V/L8SR/KEIN/A91T/FO2P/K93V/R94
L/ITI8T/T130A/N149S,
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M4TT/E81V/LESR/KEIN/A91T/FO2P/K93V/R94
L/A118T/T130A/N149S/K1691, E 7z i
R29D/Y31L/Q33H/K36G/M381/T41A/M43R/M47T/E81V/L85SR/KEIN/A91T/FO2P/K93V/R94

F/T130A/N149S/K1691

oodoooboilbo3e000CO0O0O0OOoOoooocpsononoooOoOoOO

038. Cbz28 0 00u0ogoooooOPD-LA00000OOOOODODODDDOCDS8OODO
oooooooooobooOoooooooooooooooboobobilo37y0oooooooOooOoan
gocbsonooooogn

039.001000000000D0DODDOO0OO0OCOSEQ IDNO:280000000O0ODODOO
000120180360 400430590770880890900910920930940 109011
ghi1220 000177000000 OO01038000O0O0OO0OO0OO0OO0OOOCD8sOOOOOO
O

040. 00100000000 DODODODDOOOO

A12T, H18L, K36G,

L4A0OM, M43V, F59L, E77K, E88D, K89R, DOOK, A91G, F92Y, K93R. P109S, 1118T, N112S,

N177S

00000000000000000O00D0000D000000103900000000
DoocbsonOdOdOoOO0O

041.001000000000000000
A12T/H18L/M43V/F59L/ETTK/P109S/1118T, K36G,

K36G/L40M, E&S8D/K8IR/DIOK/A91G/FI2Y/K93R, K§I9R/DIOK/A91G/FI2Y/KI3R,
E88D/K89R/DIOK/A91G/FI2Y/KI3R/N122S/N177S, £72ik
K89R/D9OK/A91G/F92Y/K93R/N122S/N177S

oooooboilib40000C00000O00O0OcCD8OOODOOODOO

042. CTLA-40000000O0O0O0OOODODOOCDSOODOODUOOOOOOOOODODOORO
ooooooooooobobobilio41000000000O00CD8soDOO0OOnOan
043. 00000ooooooobooobooobooo0ooooooobboDbOOoboboooooo
goocpsoooooooDDOOObO1.2001.50020030040050060070
gsogsnnoiliobonbozo003000400 05000000600 00O0DODODDOOOOOOOO
gb42000000cCcDbso0n0nooonOO

044. CTLA-40000000O0O0O0ODODDODDODOOOOOOOOOoOOOOCD8oOO OO
gbooooboobooboooboobooboobil1o4300gboboOoboobooOobDoceDs
oonbOOOOOO

045. 00000000O0CTLA-4d000O0DODODOOOCD28000PD-LIODODODODOODOO
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gbooooCTLA-400000O0DOOOCD8SOODOODOODOOODOOOCD2800O0PD-
Liocooooooocecpsoooooooboooooooooooboboboobobobooooon
gb44000000cCD8oO0ODOOODOO

Ud46. 00 000O0OO0OOOOOOOODODOOOOO15002.0003.0004.000500
io0Qgisgozo0dpbo3ob0bo4o0b0s000b0b0boOoOobObDOODO45000D00ODC
bgounoooonoan

047. 001000000000O0DO0DOOCOOCOSEQ IDNO:280000000O0DODOOAO
00040 290310360400410520670680 700870 880890900910 9209
301070 1090110011801200130014400001690000000010460
gboboooboobocbsognooonooOog

048. 001000000000000000
V4M, R29H, Y31H, K36G,

L40M T41G. E52G, 167T, V68A, L70Q, Y87N, E88D, E88G, K8I9E, K8IR, DI0OK, DION,
A91G, F92Y, K93R, D107N, P109S, T110A, 1118V, T120S, T130A, N144D, 8 X T* K169E

gbobooobooboooboooboooboobooooboooooob1o470bbOobDOO
oooocbsoooooonoan

049. 001000000000000000
VAM/L70Q/A91G/T120S/T130A.,

VAM/L70Q/A91G/1118V/T120S/T130A/K169E,
R29H/Y31H/T41G/Y87N/ES8G/K89E/DI9ON/A91G/P109S., K36G, K36G/LAOM,
ES2G/L70Q/A91G/T120S/T130A, ES2G/L70Q/A91G/D107N/1118V/T120S/T130A/K169E,
167T/L70Q/A91G/T1208S, 1I67T/L70Q/A91G/1118V/T120S, V6SA/T110A, L70Q/A91G,
L70Q/A91G/N144D, L70Q/A91G/T120S/T130A, L70Q/A91G/1118V/T120S/T130A/K169E,

L70Q/A91G/T130A. K89R/DIOK/A91G/F92Y/K93R, EESD/K8IR/DIOK/A91G/FI92Y/KI3R,

A91G/I118V/T120S/T130A, E£72ik A91G/T120S/T130A

gboobooobilio4800000000000CD8OOOODOODO

050. Ch280 0 00u0ononoonooOCTLA-4000C0CO0CO0OO0O0O0OO0OOOODODODCD8OOO
goooobooboobooobooobooboobooobooilb400b0bbDODbDOO
gocbsouooooonoanO

051. 0010000000000 D000COOSEQ ID NO:2800 0360400520700
880890 900910920930 10701180 1200130014400 00169000000
golgso0o000O0O0COOOOcCcbsoooooOooOonOaO

0s52. 001000000000 D0DDO0OO
K36G, L40OM, E52G,

L.70Q, E88D, K89R, DI0K, A91G, F92Y, K93R, DI107N, 1118V, T120S, T130A, N144D, B X T}
K169E

ugboboooboboboooboooboooboobooboooboooblgsigobooobooOoaa
ooogocbsoooooonoan
0s3. 001000000 o0ooooboDbDooo
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K36G, K36G/L40M, K36G/LAOM, K36G/L40OM,

E52G/L70Q/A91G/T120S/T130A, E52G/L70Q/A91G/D107N/1118V/T120S/T130A/K169E,
L70Q/A91G., L70Q/A91G/N144D, L70Q/A91G/T120S/T130A.,
L70Q/A91G/1118V/T120S/T130A/K169E, E88D/K89R/DIOK/A91G/FI2Y/K93R, L /zid
K89R/DY0K/A91G/FI92Y/K93R

0000001065200 000000000cCcDb8oO0OOO0O0OO

054, PD-L10000O00C0O00OO0OOOCTLA-40000000000O0000O0OCDS8SOO O
O0o00o000O00O00o00O0O0ooo0oob0o0ooo0ooOo0obOO0ooO0o1os30000000000
gocpsooooonOooan

055. 00100000000 0000000SEQ ID NO:2800 0290310360400
410670 700 870880890900 9109209301090 1180 1200 1220130000
0178000 00000105400 000000000cCcbgso0ooooOonOan

O56. 001000000000 00000O0A0O

R29H, Y31H, K36G,

L40M, T41G, 167T, L70Q, Y87N, E88D, E88G, K8IE, K89R, DION, DIOK, A91G, FO2Y,
K93R, P109S, 1118V, T120S

oooooooooobOoOoOoOoOoooooooooooboobooOoolos500000000
goocbsonoooooan

osS7. 00100000 o0oo0oo0ooooODOOoOO0n
R29H/Y31H/T41G/Y8TN/ES8G/KE8IE/DION/A91G/P109S,

K36G, K36G/L40M, 167T/L70Q/A91G/T120S, 167T/L70Q/A91G/1118V/T120S,
E88D/K89R/DYOK/A91G/FI2Y/KI3R, £ 72id K8IR/DIOK/A91G/F92Y/KI3R

oooooboilose00C00O00OooooocecpsoooooOOO

058. Cb280 00 O0gbnoOogPD-LIDO0O0DOODODOODODOOCTLA-4000000RO
oooooooocpsoboooobobooouoooooooobobobooooooooooao
glgs7v0oooooOOO0OOcOOoOocbsonooooOonOan

059. 0010000000000 D0O0OCODOSEQ ID NO:2800 0360400880890
go0 910920000930 000000010880 0O0O0D0OO0O0O0O0O0OOCD8OOOOO
oo

060. 0010000000O0DODDOOOOO0OK36GOL40MIEES8DO K89RO D90OKDO A
91GO F92YL KO3RU D OODOOUOOLODOOLOODOODLOOOLODOODODOODD
gsogoooooooooocbsonoonoonoan

Oe6l1. 001000000000 00O0O0O0O
K36G,K36G/L40M E88D/K8IR/DIUK/A91G/FI2Y/KI3R, £7zidk K8IR/DIOK/A91G/FI2Y/K93R

gooobilbeo0OO0OOCO0OOOOOOOOCD8sOODODOODOOO

62. Ch280 000000 DODODOOPD-LIO00O0O0O0DODDOOOOOOCD8OOO
ooooooooboooOooocoooooooooooooano
CTLA-400000O0D0O0OO0ODOODOOOCD8sOLODODOOODOODOOOOOODOO
ooooooooao

0ib041000000000goocecbsongbnooonOO

63. 001000000000 COCOO0O0O0O0OSEQ ID NO:2800 00000 O0OO0OO
00290310330360380410420430470630670 700810850870 880

Oooooooogd
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890900 910920093094001090 114011801200 127013001440148000
0l490000000010410006200000000000cCcb8soO00OoO0ooOnO

064. 00100000000000000O0
R29D., R29H,

Y31H, Y31L, Q33H, K36G, M381, T41A, T41G, M42T, M43R, M47T, N63S, 167T, L70Q,
ESIA, ES1V, L85R, Y87N, E88G, K89E, K&IN, DI9ON, A91G, A9IT, F92P, K93V, R94L,
P109S, S114T, I118T, 1118V, T120S, 1127T, T130A, N144S, L.148S, 3 L T* N149S

ooooooooooboooOO0ooooooooobobbDbDobobob1l104106200006
0boooooooooocbsonooooOOOO

ges5. 00100000000 o0oboOoooOoan
N63S/L70Q/A91G/T120S/T130A,

N63S/L70Q/A91G/S114T/T118V/T120S/T130A £ 72X L70Q/Y8TN/A91G/T120S/T127T/T130A

Oo0ooo0o0oo0i10410006206400000000000cCcD8OO0OOOO0OO

O066. CD280 0000000000 OO0OOCDSODOOOOOOODOOOUOOOOOAO
gooooooooooaooano
OCTLA-4O00O000OO0OOOOOOOOOOCD8OOOOODOODOOOOODOODOODOGO
goooo0ooo0oooao

00104100 0e620 6500000000000 cCD8oOOOOOOO
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ECD (Ggics | o+ oy Pml | Lo
)| B | p®) | B | Blicxts | P
HHE) (@i
B )
125 283 6 %3 716
L70Q/A9IG/NT44D M qany | ase) | 0o | a1 | 083
% 234 7 99 752
L70Q/A9IG/TIS0A S 1 oy | a1y | 010 | a1 | 087
L70Q/A91G/1 18A/ s | 123 226 7 %6 741
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V4M/L70Q/A91G/1118V/ 416 89 263 6 139 991
T1208/T130A/K 169 ©94) | 126 | 009 | aen | (114
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V20L/L70Q/A91S/1118V/ T120S/T130A 419 (1] (151) (S%%) (091%) (2] ?51) ((ZIS%)
88 134 5 142 854
S44P/LT70Q/A91G/ T130A 61 (0.92) (0.64) (0.07) (1.71) (0.99)
L70Q/A91G/E117G/ 1118V/ 420 (]12;,)7) 193 6 98 736
T120S/T130A : ©93) | ©08) | 05 | ©89)
84 231 m 276 714
. -
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SEQ ID CD28 CTLA-4 PD-L1 IFN-Y IFN-
CD8S0 R NO MFI MFI MFI pg/ml 4
(Repy | CBRICHT | CRISHT | GBUCHT | (Bt | oY
BHE) | HHE) | BHE) | Dk P
Bkt
5 )

R29D/Y31L/Q33H/

K36G/M381/ T41A/

M43R/M47T/ES1V/ 9 1071 1089 37245 387 5028
L85R/KSON/A91T/ (0.08) (0.02) (2.09) (0.76) (0.26)
FI92P/K93V/ R94L/

I118T/N149S

R29D/Y31L/Q33H/
K36G/M381/T41A/
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L85R/KSIN/AIIT/ . (0.08) (0.02) (1.72) (0.79) 0.41)
FO2P/K93V/R94L/
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‘Fﬂg’if %gfﬁ%‘;;‘/ 05 1074 1022 1121 406 13146
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R29D/Y31L/Q33H/ 9 1018 974 25434 405 24029




(171) JP 7527758 B2 2024.8.5
H R E
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CD80 TR NO MFI MFI MFI pg/ml 5 v y
(ECp) | CBUICHT |CBUCH T | GBICHT | (Blcxkt s .
DHE) | BHE) | DB | BHE) P
(Bizxd
5 HE)
K36G/M3SUTAIA] 0.08) 0.02) (1.43) (0.80) (1.25)
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ooooooooooboOOoboOO0oO0o0oooooooboDbDDrIiCOS.FcOrCbhb28.FcOOOOTYC
TLAA.FcOOOOOOOOOOOODODDODODOOOOR20001COSLOODOOOCOOO
goooaoan
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ooogilio0nM rCTLA4.FcOOOOODOOMFIDO9400000000D0O0O0O0O0OICOSLO
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oopDOocbse 0 0O00ODOOOOODOOODODOQE35H/HO0OL/Q1I02HODODOOO
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ooooooooooobobooooooooooooooobobecbOooonOnO
oooooooooooooboooooosonooobbODbOEeECDOOOOSEQ ID

NO:320 0 0000DOO0O0OICOSLECDOUODODOODOODODOODOODOODOODO

uod
ogoo
oon
oon
oond
0 FcO
oond
oono
U FcO
oond
oo
oo
N-y
oo
ao
oo
SFO

O
O

U
0
g
g
u
g
u
0
g
0
g
0
g
u
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0
g
0
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g
g
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O

O
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gooooboooobooobooboooboobo2000000000D0ECD-Fe
ooooooecbooooooonon
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oooooooooooOoobooooooooobobobooobooooooooao
gboooboogoooooogooboooMRIDODODDODDOODOODODDO
oooooooooooOooooooooooobobDbODbOECD-FcOOOOOOO
OMFIODOODODOODODOODODOODODOODODOODODOODODOODOODODOODO
ocooToooOOOoOoOooOOoOoOoooOOoOoibOocecbp3DoooOOOoOoODOO
ECD-FcOOOOODOOWOMLROOODOOOODOOOODOECD-FcODODOO
Oo00D00O00O0O00O0C0CDIRN-y OO0ODOOpeg/mIOODOOO0OCDOOOO
ooooooboooobOoOOoOOCO0OO0o0o0ooooObOECD-FcOOOOOOOOOlIF
ooooooo0obDEeECD-FcO0O0OO0OO0OOOOOOOO

oo
gbobooobdoobouobdoboiliouobouobouooboobooboobognn
gbooooboboboooboooboooobobboobooobooooboogDbicost g
ubobodoobooboobooboobooboobooboobooboonb
oooooooooooboooboooooooooobbooobooooooooao
ubobooobooobooobooobooobooobooboooooobooooboooan
ooooooooooOobOOOOCOOECD-FcOODODDODDOOOODOOOOOOOOO
gobooobooobooobooobooobooboobooooboooboooboonn
oTooooooooooooOoOOoOOoOOO0oOoOoOooooooobOFrecODDOOOO
goood0lgSFOODODOoOoObOOooboOobobooboooboboooboboboobobon
UOOOECD-FvOOOO0OOOOOTOOODODDODODOOOOOOOOOOODODDOOO
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N HCD3 & D
B FIESEE MLR
SEQ | ICOSOD | CD28 MFI TFN-7 IFN-
ICOSL £ £ IDNO | giesty o | @icsd s pg/ml Lo
(ECD) ) ) CBRIzxtT % ) pe/ml
Bicxrd 5
)
} | 133 162 1334 300
N528 109 (1.55) (9.00) (1.93) (0.44)
130 368 1263 39
N32H 110 (151) (20.44) (1.83) (0.06)
159 130 1943 190
N52D 1 (1.85) (7.22) (2.80) (0.28)
. | 1.02 398 510* 18
NS2Y/NSTY/ F138L/L203P | 112 019 1) Qa7 .03
] 157 447 2199 25
NSZH/NSTY/QI00P 113 (1.83) (24.83) (3.18) (0.04)
] 126 39 1647 152
N32S8/Y146C/Y152C 114 (1.47) (2.17 (2.38) (0.22)
1.16 363 744 ND
NS2H/CI98R 1 (135) (20.17) (2.15%) (ND)
ND 154 520+ ND
)
N52H/C140del/ T225A 478 (ND) (8.56) (1.51%) (ND)
e 141 344 778" 0
NS2H/C198R/T225A 117 (L64) 19.11) (2.25%) o
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fé TwEe | MR
SEQ ICOS OD CD28 MFI IFN-Y IFN-
ICOSL %5 IDNO | smicsi s | (BT 5 pg/ml L
(ECD) HER) H=R) CBITHT 5 =) pg/ml
Blxtd 5

HER)

N52H/K92R 118 (}éi) (135278) (3_8821) (0??3)
N52H/S99G 119 (8:(1)3) ( 1%2 1 ((}'E;A;i) ( (4;26 11)
Ns2Y 120 (8:82) (1%(?0) (éiﬁ) (3682)
TR o e .26
N57Y/Q100pP 122 (8%) (125%? 3) (S(é’l;l) (5.7276)
N528/S130G/ Y152C 123 (8218) (334 3) (567671:) (|26g|57)
N525/Y152C 124 (8:;1{) (fg 1 (3_3621) (3.652)
N52S/C198R 125 é:gg) ( 4?526) (1{_‘367) (3.021))
N52Y/N57Y/ Y152C 126 (8:82) (;16 D (f 3)79}:) (é 363)
N52Y/NS7Y/H129P/C198R | 127 (EB) (21%;) 4) (]1];)22) (EB)
N52H/L161P/ C198R 128 (géf) (13;135) ( 16 ;3;) (3175)
N52S/T113E 129 (igé) (;30) (fé%)i) (3.45%)
S54A 130 (}:gé) (2%(?7) (13 %6;') (17 7112)
N52D/S54P 131 (1232) (;f 1 (f 73?;) ((%73)
N52K/L208P 132 é:g;) ( 126?11 7 (]2??3) ((;.ZJ)
N528/Y152H 133 (gigg) (;788) (%;115 % (3_ 2312)
N52D/VI51A 134 ((1):3(5)) (1%86) (345191) (3_ 5606)
NS2H/1143T 135 é?; (13;24) (%}2; (?) ( (;.1126 )
NA25/LEOP 136 (8:(1)3) (1%222) (ol(;z;) (319))
F120S/Y152H/ N201S 137 (833) (0%59) (f ?)111) (17})%1)
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N HCD3E D
(=i Iﬁlﬂ#fﬁ MLR
SEQ | ICOSOD | CD28MFI TFN-7 IFN-
ICOSL % & IDNO | giestr 5 | (et 5 pg/ml 5
(ECD) HER) ) BIZxd 5 HhR) pg/ml
Blizxtd 5
)
171 2 1996 136
N52S/R75Q/L203P 138 (1.99) 0.67) (2.88) (0.20)
, 133 39 3257 277
N328/DISSG 139 (1.55) 2.17) (0.94%) (0.40)
v 153 104 365 178
N32DAQI3H 140 (1.78) (5.78) (1.05%) (0.26)
- 0.86 18 692 / 346+ 637
WTICOSL 32 (1.00) (1.00) (1.00) (1.00)

UDoO0oO0oO0O0o0000WT ICOSLOOOO346pg/mlI0IFN-y 0000000000
ocooooo

oooo

coooooooboOoOooboboOooooboboooooboooboboooooo
oo0o0ooooo0ooooDbDOoOooooceb8OODODOIOODOODUOOIDDODDODOODDODO
OoOcb8oOcbgsOICOSLOODOONKp3OOD O OODODODOOOOODOFODODOOODO
ocooooooobO0oO0oooboz2000000000O0DODOO0DODODODDODOODODDODODOOOD
coooooooOoOooooOoooooboogoooboogooooboooooo

ocooooo
ci0oooooooooboooooobooooooobooooobbooooboboooooao
Oo00o0doooD0oO0oooDO0oUo20000000DO0OIgSFO0ODDODODODOOOoDODODOOd
OCoO000oo0O0OO0O0OonNooo00oo0o0DOD000ODD0OD0000D0DOGiIbson assembly kitO Ne
w England BiolabsOOOOOOOOODOGibsonDOOOOOOOOFcOOOODODOD
OCoO00O0oo0ODO00O0oo0ODOO00Ooo0DOO0oO0oooDODO0OO0O0oOoDbODbOOOIntegrated DNA Te
chnologies, Coralville, IADDO0ODOOODOODOODODOO

ocooooo
gcopooooooOoooooOoooooDOooooobDOoooooDoooooDoooobooOo
coooooooO0oooobobOO0ooooboooooboDbDOoOooboDODOoOoOobgv0oooOs300
GGGGSUG4Ss0 00D ODUIDOODOOIO15000000000SEQ ID NO:2280000O
OCoO0OO0O00O0OD0O0IgvOoDOO0200GGGGSO 0 OODOSEQ ID NO: 2290000030
OCO0O0OD0DOOAAADJOODODOODODOOODOIQgGY1 FcOOODOODODODOIgVOD
coooooooOoOooooOoooooOoboOogooooDOoOoobooDbOIgvOooogoooao
ocoooooobOO0oO0oooDbDOO0oOoobobOgvOoOoboOoOOoOoooDOODOooOODDOOOoOoODOO
ocoooooooOooobobigvooooooobgvooooooooooooogooo
ocooO0oOooo0ODbOIigcO000oObO0oooboboOoooboDbDlgvOOODDOO0OODOODOODBDO
OlgvOoooooDOoooooooooooogooopoooooooogooooogoooao
ocooOO0ooooboO0oO0dlgvOOoooOO0OO0oO0OODODOO0OO0OOODOOOODOOODCDS8O
lgvOO0odooopOogocecpg8o igvoogoooooooooooooooooooooooo
co0oOooooOoOoOoooboO0oglgvOb0ooooOoOooo

ocooooo
ocobio0O00OOOO0OOOODOODOODOOOODOODODOD1I0O0DOOO0ODOOOODODOO
ocoooooooOoOooobDlgvoooooooooDOoooooDooooooogoooo
coooooobOoOooboooooooboboooooOobooobobooooboboooooo
OO0O0OO0O0O0O0SP; SEQ ID NO:22500I1gv0 000 10I1gVIOODOOOODOOO10TS
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100000D010LR1; SEQ ID NO:2280 0 IgvO 00020 I1gv20000000000
20Ts20 0000020 LR2; SEQ ID NO:2300ODODOFcODODODOCS5S/R77C/NB2G
/Vv87COODODDDDODOUUOSEQ ID NO:2260 0000000000 OOOOODOO
ooblgLsioooooooooobooOmgvioooooooobobobooboboooooao
gboobz0Ls2000000001gv200000000

0oooooao
0000000000000 0000000D00O00000O0O0O00SEQ ID NOO
FE—DFKAAL B_DFRAAL
SP | LS1 IgV1 TS1 LR1 | LS2 IgV2 TS2 LR2 Fe
FAA4 > 1: NKp30
W 10
+ - 214 235 + - 152 371 + +
RAA ¥ 2: CD8O
WwT
RAA > 1: NKp30
WT
+ - 214 235 + 236 220 237 + +
KAA ¥ 2: CD86
wT
FAA+ 1: NKp30
L30V/A60V/S64P/
586G
KRAALY 2 CDSO + - 215 235 + - 192 371 + + 20
R29H/Y31H/T41G/
Y87N/ESSG/KSIE/
DI90ON/A91G/P109S
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E—DFRAAL

LS1

IgV1 TS1

LR1

BZDORAAL Y

LS2

IgV2 TS2

LR2

Fe

FAAL 1: NKp30
L30V/AGOV/S64P/
S86G

FAAL > 2: CDSO
167T/L70Q/A91G/T
1208

175 371

KAA 2 1: CD8O
WT

KAAL > 2: Nkp30
WT

152 371

214 235

FAA 2 1: CD8O

R29H/Y31H/T41G/
Y87N/ESSG/KSIE/
DIOON/A91G/P109S

KAA > 2: NKp30
L30V/A60V/S64P/
S86G

192 371

215 235

FAA > 1:CD8O
167T/L70Q/A91G/T
1208

KAA > 2: NKp30
L30V/AGOV/S64P/
S86G

175 371

FAA ¥ 1: CD8O
wT

FAA 2 2:1COSL
WwT

196 233

FAA 2 1: CD80
wT

RAA Y 2:CD86
WT

152 371

N1
2
[

FAA > 1: CD8SO
WwT

FAA > 2: CD8O
WT

152 371

FAA > 1: CD8O
E88D/K&9R/DYOK/
A91G/F92Y/KI3R

KFAA > 2: CD8O
R29H/Y31H/T41G/
Y87N/ES8G/KSIE/
DION/A91G/P109S

189 371

192 371
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SP

FE—DODFAAL v

B_ORAAL v

LS1

IgV1 TS1

LR1

LS2

IgV2 TS2

LR2

FAA 2 1: CD8O
A12T/H18L/M43V/
F59L/ET7TK/P109S/
1118T

FAA 2 2:CD8G

R29H/Y31H/T41G/
Y87N/E88G/K8ILE/
DI9ON/A91G/P109S

193 371

FAA 2 1: CD8O
A12T/H18L/M43V/
F59L/E7TTK/P109S/
I118T

RFAA 2 2:CDSO
167T/L70Q/A91G/T
1208

193 371

175 371

RFAA 2 1: CD80
E88D/K&9R/DIOK/
A91G/F92Y/K93R

KAA > 2:CD86
Q35H/H90L/Q102
H

189 371

236

]
]
—_
o]
(9]
~1

FAA 2 1: CDBO
A12T/H18L/M43V/
F59L/ETTK/P109S/
1118T

RAA 2 2:CD86
Q35H/H90L/Q102
H

193 371

236

t2
(V]
—
ool
o)
~

FAA 2 1: CD80
E88D/KEIR/DIOK/
A91G/T92Y/KI93R

FAA 2 2:ICOSL

N52S/N57Y/H94D/
LO6F/LO98F/Q100R/
G103LE/

IF120S

189 371

FAA 2 1: CD80
Al12T/H18L/M43V/
F59L/E77K/P109S/
I118T

FAA 2 2:1COSL
N52S/N57Y/H94D/
LO6L/LI8I/Q100R/
G103E/

F1208

193 371

213 233
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EB—DRAAL v

LSl | IgVl TS1

LR1

B_OKRALYV

LS2

IgV2 TS2

LR2

Fc

KAA 2 1: CD8O
A12T/H18L/M43V/
FS9L/E77K/P109S/
I118T

FAA4 L 2: ICOSL
N52D

- 193 371

199 233

FA4 2 1: CD8O
E88D/K89R/DIOK/
A91G/F92Y/K93R

FAA 2 2:1COSL
N52H/N57Y/Q100
P

- 189 371

201 233

FA4 2 1: CD8O
Al12T/H18L/M43V/
FS9L/E77K/P109S/
I118T

FAA 2 2: ICOSL
N52H/N57Y/Q100
P

- 193 371

RAA > 1: ICOSL
WT

FAA 2 2: CD8O
WT

- 196 233

152 371

FAA 2 1: CD86
WT

FAA > 2: CD8O
WT

236 220 237

152 371

FAA4 > 1: CD80

R29H/Y31H/T41G/
Y8TN/E8SG/KEIE/
DIOON/A91G/P109S

FAA 2 2: CD80
ES8D/K89R/DY0K/
A91G/F92Y/K93R

- 192 371

189 371

FAA 2 1: CD8O

R29H/Y31H/T41G/
Y8TN/ESSG/KEIE/
DI9ON/A91G/P109S

RFAA 2 2: CD8O
A12T/H18L/M43V/
F59L/E77K/P109S/
I118T

- 192 371

193 371
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SP

BE—DRAA

LS1

IgV1 TS1

LR1

B_OFRAL YV

LS2

IgV2 TS2

LR2

Fc

KFAA4 2 1: CD8O
167T/L70Q/A91G/T
1208

FAA 2 2: CD8O
E88D/K89R/DIOK/
A91G/F92Y/KI3R

175 371

189 371

FAA 2 1: CD8O
167T/L70Q/A91G/T
1208

FAA ¥ 2:CD80O
Al12T/H18L/M43V/
FS9L/ETTK/P109S/
1118T

175 371

193 371

FAA 2 1: CD86
Q35H/HO90L/Q102
H

FAA 2 2:CD8O
E88D/K89R/DIY0OK/
A91G/F92Y/KI3R

189 371

FAA 2 1: CD86
Q35H/H90L/Q102
H

KA A 2: CD8O
A12T/H18L/M43V/
FS9L/E77K/P109S/
I118T

[N
)
—_

237

193 371

FAA » 1: 1COSL
N528/NS7TY/H94D/
L96F/L9SF/QI00R/
G103E/

F120S8

FAA 2 2:CD80
E88D/K89R/DY0K/
A91G/F92Y/KI3R

189 371

FAA > 1:ICOSL
N52S/N57Y/H94D/
LOGF/LOSF/Q100R/
G103E/

F1208

FAA 2 2: CD8O
A12T/H18L/M43V/
F59L/E77K/P109S/
1118T

213 233

193 371
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SP

BE—DFAAL Y

B_DORAL YV

LS1

IgvV1 TS1

LR1

LS2

IgV2 TS2

LR2

Fc

FAA4 2 1: 1COSL
N52D

FAA Y 2: CDRO
E88D/K89R/DI0OK/
A91G/F92Y/K93R

199 233

189 371

FAA 2 1: ICOSL
N52D

FAA 2 2: CD8O
Al12T/H18L/M43V/
FS9L/ETTK/P109S/
1118T

199 233

193 371

FAA 2 1: ICOSL
N52H/N57Y/Q100
P

FAA 2 2: CD8O
E88D/K89R/DI0OK/
A91G/F92Y/KI3R

201 233

189 371

FAA > 1:1COSL
N52H/N57Y/Q100
P

RFAA 2 2: CD8O
Al12T/H18L/M43V/
FS9L/E7TK/P109S/
I118T

201 233

193 371

FAAL > 1: CD8O
V68M/L70P/L72P/
K86E

FAA 2 2: CD8O
E88D/K&IR/DIOK/
A91G/F92Y/KI3R

195 371

189 371

FAA > 1: CD80
R29V/Y31F/K36G/
M38L/M43Q/E§ IR
/VB3I/L8SI/KSIR/
D9OL/A91E/F92N/
K93Q/R94G

RFAA 2 2: CD80
E88D/K89R/DIOK/
A91G/F92Y/KI3R

194 371

189 371

FAA 2 1: CD80O
V68M/LT70P/L72P/
K86E

FAA 2 2: CD8O
Al12T/HISL/M43V/
[S9L/ETTK/P109S/
1118T

195 371
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SP

BE—DFRAALL

LS1

IgV1 TS1

LR1

B_ORAAL YV

LS2

IgV2 TS2

LR2

Fc

FAA 2 1: CD8O
R29V/Y31F/K36G/
M38L/M43Q/ES IR
/V831/L851/K8IR/
DI0L/A91E/FO2N/
K93Q/R94G

FAA 2 2: CD8O
Al12T/H18L/M43V/
F59L/E77K/P109S/
I118T

194 371

193 371

FAA 2 1: CD80
E88D/K8IR/DYOK/
A91G/F92Y/KI3R

KAA > 2:CD80
V68M/L70P/L72P/
K86E

189 371

195 371

FAA 2 1: CD8O
E88D/K&IR/DYOK/
A91G/F92Y/K93R

FAA 2 2: CDSO
R29V/Y31F/K36G/
M38L/M43Q/E81IR
/V83I/L85I/K8IR/
D90L/A91E/FI92N/
K93Q/R94G

189 371

194 371

FAA 2 1:CD80
A12T/H18L/M43V/
F59L/E77K/P109S/
I118T

KFAA > 2: CD80
V68M/L70P/L72P/
K86E

193 371

195 371

FAA 2 1: CD80
Al12T/H18L/M43V/
FSOL/ETTK/P109S/
I118T

FAA 2 2: CD80
R29V/Y31F/K36G/
M38L/M43Q/ES1IR
V83l/
L&SI/K89R/DIOL/
A91E/FI2N/K93Q/
R9%4G

193 371

194 371
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Sp

EB—DRAA

LS1

IgV1 TS1

LR1

%:@P%%VV

LS2

IgV2 TS2

LR2

Fc

FAA4 > 1: CD8O

R29H/Y31H/T41G/
Y87N/E88G/KEIL/
DI90ON/A91G/P109S

FAA 2 2: 1ICOSL
N52S/N5TY/H94D/
LO6F/L98F/Q100R/
G103E/

1208

192 371

FAA4 v 1: CD80
167T/L70Q/A91G/T
1208

FAA 2 2:1COSL
N52S8/N5STY/H94D/
L96F/L9SF/Q100R/
G103E/

F1208

175 371

FAA > 1: CD8O

R29H/Y31H/T41G/
Y87N/E88G/K89LE/
DI9ON/A91G/P109S

RFAA 2 2: 1COSL
N52D

192 371

199 233

FAA 2 1: CD8O
I67T/L70Q/A91G/T
1208

FAA 2 2: 1COSL
N52D

175 371

199

3]
jo8]
w

KAA4 v 1: CD8O

R29H/Y31H/T41G/
Y8TN/ESS8G/KE9LE/
DI90ON/A91G/P109S

RAA > 2:1COSL
N52H/NS7Y/Q100
p

192 371

FAA4 2 1: CD80
167T/L70Q/A91G/T
1208

FAA 2 2:1COSL
N52H/N57Y/Q100
P
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(187) JP 7527758 B2 2024.8.5

BE—DFAAL L BE_DODFAAL
SP | LS1 IgVl TS1 LR1 | LS2 IgV2 TS2 LR2 Fc

FAA 2 1: ICOSL
N52S/N57Y/HO4D/
LY6F/L98F/Q100R/
G103E/

F1208 + - 213 233 + - 192 371 + +
FAA 2 2: CD8O
R29H/Y31H/T41G/
Y87N/ESSG/KSIL/
DI90ON/A91G/P109S
FAA > 1: 1ICOSL
N528/N57Y/HO4D/
L96F/L98F/Q100R/
G103E/

FF120S + - 213 233 + - 175 371 + +

RFAA 2 2: CDSO
167T/L70Q/A91G/T
1208

RAA 2 1:ICOSL
N52D

FAA > 2:CD80O + - 199 233 + - 192 371 + +
R29H/Y31H/T41G/
YS7N/ES8G/KSIE/
DY0ON/A91G/P109S
FAA 2 1:1COSL
N52D

- 0 ok -
B2 A 2 CDSO + 199 233 + 175 371 + +

167T/L70Q/A91G/T
1208

FAA 2 1: ICOSL
N52H/N57Y/Q100
p

- bl - >
B2 A 2: CD8O + 201 233 + 192 371 + +

R29H/Y31H/T41G/
Y87N/ES8G/KE9L/
DYON/A91G/P109S

goooon
Oo0000i1000000O0IgvOoOOO0OOooODbOOcDbsoOcCcbsenICOSLO O ONkp
3ogbooobOoblgvoboobooboobooboobooboobolgvobgon
gbbodbOrcO00b00oobOoobOooboobobooobOoobobobooobOoosaoonoaa
oooooooooobboOooooO0ogvooooooobrecOODDOOOOOOOOOO
oooooooooooboooboooocep3ggoogoooooboobooobbooooooooan
bdde0O0O0O0DODODODOOOOOO0OOOOO0OOODODDODDOOODOIgSFFcOOODODODOAO
gboooobooboobooboobobobbocecb3goboooboooooobooob4anMO D
CD30 OKT3, Biolegend, USAO DD OOOODOO9600000O000D0OCorning, USAO
gdb04nMUO 120nMDO OO TrB7-H6.Fc R&D Systems, USAO OO OOOTrPD-L1.FcOR
&D Systems, USAO O OOOOO0O0O0OOODODOOOOOOOOOOOPBSOODODOOO
OoO0O0100,000000000pan TOOOOODDOOEX-Vivo 1500 OLonza, Switz
erlandd 100ulD00000C0OO0OOCODOOOOIgSFOODOOO1I00ulDDOOOS8NM
o40nMOD0O0OO0OD200uiIDO00OCDOOOODODO3000DO0O0O0O0ODOOODODDOO
OO0OO0O0O0OO000OU0ODuoset ELISA kit R&D Systems, USAOOOOIFN-y OO O0OO
oooao
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0ododofd11014000001100NKp30 IgvOOoOoOoocb8obononOcb8en igvO
gboooobooboobooblgvob0d0FrFcOoboooooobOoobboOobboobo
oooooboi12zo0000000CDS80O lgvO O DoooOoooobocpsonocbsen o
gicosSL lgvO oD oooooooooooboodlgvooboFrFcOODobooooobOO
oooooooooobooboilisggz20000000CDS8O IlgvOOOOoOOoOOOoOg
godddligvoOoOOFrFcOODDODOOOOOOOOOOOODODODDODOOOOOOOO1400
ooogoocecbs8o lgvoogoooooDoOIcosSL igvOOoDooOoDoOOoOOooooooool
gvOOOOFcOOOOOOOOOOOOOOODO

ooooood

ogbil1i101400000000100000000DO0O0ONDOODOODOODDOODOO

O

O O
0
0

0

o 0Oo0o0o0oo0oooo
Yy [y [ o
Yy [y s [
Yy Ay s
o 0Oo0o0o0oo0oooo

o 0 O
[ |
.|

Oo0oooogogdg
Oooo0oooOoogoad
OoooooQgogodg
Ooooooogogoodg
Oo0oooogogdg
Oooo0oooOoogoad
OoooooQgogodg

OoooooooooooogoooooooooooOooad
Ooooooogogoodg

OooDooooooooooDoooooooooooooao
OOoo0ooooooooooDooooooooooooog
ooooooooooooopyooooooooooood
OoooooooooooDoDzooooooooooooao
OO0 O0O0O0O0O0DO0DO0O0DOO0OO0O< O0O00O0O0O0O0O0OOO0OQ

O

choooOCOlilgGl FcODODDODOOOOOOWTOOOOOOoOooOoOODDDODOOOOOO
goooooooooOooooooooooowToooooODOOOoOOoOO

2000000000000 O0OO00O0O0oO0O0oObOIgvOOOoOOOoOoOg

o3iooooooboooooboboooooooooooboboboobooogl

O

gboooobobooobooobooobooboooboobooobooooboaoan

ubobodoobdooboobdoobooobouobooboooboao
gooooooMrRIODOODODO0OODODOOOOODODOODOOOD
uoboooboobotdiligvoboooooboooobooboboa
MFIDDODOOOOOOOOOoooooooobOoOoOOooOoooOogod
gooooToobobooobobooobooobobooboboooboooaa
booogdoe0O0ODOODOOCOOOOCD3IDOOOOOOODOO
OCODOIFN-y OODOOOCOpg/mIDO0OOCDODOOOO
goooooooooOoocoooooooooooooao
goboooboobooboobogoboo

uo
od
uo
od
oo
od
oo
uo
od

gboobooobooobodlgvaoonooonoao
gooooil1io0oo0o0ooooooooooooan
ooooooooDoDooObO10000000I1gSF
oooooooooooocoooooooooao
lgSFO0 0D 0000 o0oOoobooobooobooan
oooooooooooooooooooooao
gboobogbigvbODooboobooooboo
gbouooboooboobouoboobooboaoda
gooooooTobooOOoOobOOoOooOoOogoao

OoooooQgogodg
Ooooooogogoodg

NKp30 IgvO O OOogOocbgsobononocb8e IlgvOoOooDoDOoDOoOOOODOOd
ooofdlgv FcOOOOOOO
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(189) JP 7527758 B2 2024.8.5

] . feaiE $icD3

RAA B7H6 MFI CD28 MFI i1 R [
P 7 rEA
NS> B CHR R : SEQID frars (WT EH D WT B D
NO iRt | MFL k45 MFIIZX5 pg/ml IFN-
FAAL U1/ AL 22/Fc| gV) HR) HR) b4
(WT B IFN-
v IZxd B )
FXA > 1: NKp30 WT 214 08823 2022 68
AL 2: CDSO WT 1 . (1.00) (1.00) (1.00)
KFAA Y 1: NKp30 WT 2 ] 14052 1690 9
KA A 2: CD86 WT 220 (1.00) (1.00) (1.00)
RFAA + 1: NKp30 (L30V 215 B7-H6
A60V S64P S86G)
279 9 Q

RAA 2 2: CD8O 192 cD28 oo, oy %)
R29H/Y31H/T41G/Y8TN/ES ’ - -
8G/K89E/DION/AI1G/P109
S
FAA > 1: NKp30 (L30V 215 B7-H6
A6OV 564P S86G) 41370 11240 60
RKAA > 2: CDSO 175 CD28 ©47) (1.60) ©.88)
167T/L70Q/A91G/T120S
R XA > 1: NKp30 (L30V 215 B7-H6
A60V S64P S86G)/ 68450 o115 1o
kXA 2: CD$6 21 CD28 (4.87) (5.39) (1.19)
Q35H/H90L/Q102H

10

20

30

40

50



(190) JP 7527758 B2 2024.8.5
. fe B E Y H1CD3
RAA A B7H6 MFI CD28 MFI FIEEE E
73,7\/5__. 7 V4 = /f
NAR SR 5 CAR R : SEQ ID g WT B oD WTED
) ) NO R | MFI [ ) MFLIZx4% pg/ml IFN-
FAAL 1/ RAAL2/Fec| (1gV) HER) H=R) Y
(WT Bl IFN-
y IZR9 5 )
FAA > 1: CDSO WT 152 _ 10461 13654 .
KA A 2: Nkp30 WT 214 (1.00) (1.00) (1.00)
RFXA > 1: CDS6 WT 220 CD28 128899 26467 513
KA A 2 2: Nkp30 WT B7-H6 (1.00) (1.00) (1.00)
FXA > 1: CDSO CD28
R29H/Y31H/T41G/YSTN/ES
2G/K89E/D901\/A916ﬂ3109 S5797 340 100
(0.50) (0.32) (0.35)
KA A > 2: NKp30 (L30V 215 B7-H6
AGOV S64P S86G)
FXA > 1: CDSO 175 CD28
167T/L70Q/A91G/T120S 0412 004 o
] J
R AA 3 2: NKp30 (L30V 215 B7-H6 ©.37) 052) 029
A60V S64P S86G)
FXA > 1: CD86 221 CD28
2
Q3SH/HIOL/QIO02H 220836 11590 113
R4 > 2: NKp30 (L30V 215 | B7-HG 70 ©44) ©0.53)
A60V S64P S86G)

ooooood

ooogooocebs8o lgvdopooocecbpsonnonocebse lgvOoODoDoDoOoOoooooooao
oooooooolgv FcOOOO0O0OOO

rEATETE Jgt#cnsﬁ
. TS CD28 MFI | PD-L1 |ICOS MFI [F]
FAA A o MFI T oA
; g A E—| (WT (WT
NI D B CEK S - SENQOID gﬁﬁg 3 7 %VT 0 pg/ml TFN-
. . . N BIR X% MFIIZ D MFILiZ Y
1 v2/F L -
FAAL L/ RAAL2/Fc| (1IgV) w47 MFI 2 B
) 75 R (WT ﬁp
) IFN-y 2% %
HER)
KAAL > 1: CDSOWT 152 1230 2657 11192 69
KFAA Y 2:ICOSLWT 196 (1.00) (1.00) (1.00) (1.00)
FAA > 1: CDSOWT 152 60278 2085 50
RAAL > 2:CD8 WT 220 (1.00) (1.00) (1.00)
FAAL > 1: CDSOWT 152 1634 6297 08
RAAL Y 2: CDSOWT 152 (1.00) (1.00) (1.00)
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(191) JP 7527758 B2 2024.8.5
RN iREq Hﬁ;&clglsﬁ
. s CD28MFI [ PD-L1 |ICOS MFI Bl
RAA HEE s MET 7oA
. VHE— (WT (WT
NFR B D 5 CHR B - SEI\(I)OID @§§% 5 of %Vg) i ? pe/mi IEN-
. . . . ; MFI{Z MFI{Z Y
FAAL 1/ RAAL2/Fe|  (1gV) *i?; ;/ITSI_K *‘T;é R
=) SRS s WT
HR) ) IFN-y (X9 %
=)
KAA > 1: CD80 189 PD-L1
E88D/K89R/DIOK/A91G/F9
2Y/K93R
4308 4234 214
KAA > 2: CD80 192 CD28 (2.64) (0.67) (2.18)
R29H/Y31H/T41G/Y87N/ES
8G/K89E/DION/A91G/P109
S
RAA > 1: CD80 193 PD-L1
A12T/H18L/M43V/FS9L/E7
7K/P109S/1118T
7613 2030 137
KA A > 2: CD8O 192 CD28 (4.66) (0.32) (1.40)
R29H/Y31H/T41G/Y8TN/ES
8G/K89E/DION/A91G/P109
S
RFAA 2 1: CD8O 193 PD-L1
A12T/H18L/M43V/FS9L/E7
7K/P109S/1118T 3851 3657 81
(2.36) (0.58) (0.83)
KA A > 2: CD8O 175 CD28
167T/L70Q/A91G/T120S
FAAL 2 1: CD80O 189 PD-L1
E88D/K89R/DIOK/AI1G/F9
2Y/K93R 4117 2914 96
0.07) (1.40) (1.63)
KA A > 2: CD86 221 CD28
Q35H/H90L/Q102H
RAA > 1: CD8O 193 PD-LI
Al12T/H18L/M43V/FS9L/E7
7K/P109S/1118T 2868 3611 94
(0.05) (1.73) (1.60)
RAA > 2:CD86 221 CD28
Q35H/H90L/Q102H
K AA > 1: CD8O 189 PD-LI
E88D/K89R/DIOK/A91G/F9
2Y/K93R
3383 4515 5158 90
RAA > 2:1COSL 213 ICOS/CD28 | (2.75) (1.70) (0.46) (1.30)
N52S/N57Y/H94D/L96E/LY
8F/Q100R/G103E/
F120S
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(192) JP 7527758 B2 2024.8.5
rEE M Hﬁcasﬁg
. NN CD28MFI | PD-L1 |ICOS MFI ] B
KA A 1 s MFT ey
. VH—| (WT (WT
NS D> & CHR I SFI\?OID @ﬁﬁﬁ = 0? %v;) = OL) pe/ml TEN-
. . . . 3 MFIIZ MFIIZ Y
RAAL 1/ RAAL L 2/Fe| (1gV) 7 MFIIZ B
) | s | HE (WT H 0
Hsg) IFN-y IR %
)
KAA > 1: CD8O 193 PD-L1
A12T/H18L/M43V/F59L/E7
TK/P109S/1118T
2230 2148 3860 112
KA A > 2:1COSL 213 ICOS/CD28 | (1.81) (0.81) (0.35) (1.62)
N52S/N57Y/H94D/LIGF/LO
8F/Q100R/G 103E/
F120S
KFAA > 1: CD80 193 PD-L1
A12T/HI8L/M43V/FSOL/ET ICOS/CD28
TK/P109S/1118T 5665 6446 15730 126
(4.61) (2.43) (1.41) (1.83)
KA A 2:1COSL 199
N52D
KAA > 1: CD80 189 PD-L1
E88D/K8IR/DIOK/A91G/I9
2Y/K93R 6260 4543 11995 269
(5.09) (1.71) (1.08) (3.90)
KA A > 2:1COSL 201 ICOS/CD28
N52H/N57Y/Q100P
FAA > 1: CDSO 193 PD-LI
A12T/H18L/M43V/F59L/E7
TK/P109S/1118T 3359 3874 8541 97
(2.73) (1.46) 0.77) (1.41)
KA A 2:1COSL 201 ICOS/CD28
N52H/N57Y/QL00P
KAA > 1:ICOSLWT 196 3000 2066 14366 (11‘%%))
KFAA Y 2: CD8O WT 52 (1.00) (1.00) (1.00)
KAA > 1:CD86 WT 220 1946 1517 125
KA A2 2: CDSO WT 152 (1.00) (1.00) (1.00)
RFAA 1. CD30 192 CD28
R29H/Y31H/T41G/Y8TN/ES
8G/K89E/DION/A91G/P109
S 2832 3672 114
(1.73) (0.58) (1.16)
KAA > 2: CD8O 189 PD-L1
ES8D/K89R/DIOK/A91G/F9
2Y/K93R
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(193) JP 7527758 B2 2024.8.5
MR iREq Hﬁ;&clgl%
s N N CD28 MFI PD-L1 I1COS MFI 7] BS
NAA 1 s MEI ey
) VHE—| (WT (WT
NFR B D 5 CHR B - SEI\(I)OID ﬁﬁﬁg M%;“ I? %Vg) M%;“ I? pg/mi TFN-
s N s N 9 D ) {1 Y
FAAL 1/ RAAL2/Fe| (dgV) e MFTIZ 45
2= ST o ! ) (WT B0
[E o3 IFN-y IZ%9 3
)
K AA > 1: CD8O 192 CD28
R29H/Y3 1H/T41G/YS7N/ES
8G/K89L/DION/A91G/P109
S 4542 2878 142
(2.78) (0.45) (1.45)
FAA 2 2: CDSO 193 PD-LI
A12T/H18L/M43V/FS9L/E7
7K/P109S/1118T
RFAA > 1: CD8O 175 CD28
167T/L70Q/A91G/T 1208
938 995 102
RAA > 2: CDSO 189 PD-L1 (0.57) (0.16) (1.04)
E88D/K89R/DIOK/A91G/F9
2Y/K93R
FAA > 1: CDSO 175 CD28
I67T/L70Q/A91G/T120S
4153 2827 108
RAA > 2: CDSO 193 PD-L1 (2.54) (0.45) (1.10)
A12T/H18L/M43V/FS9L/E7
7K/P109S/1118T
FAAL 2 1:CDS6 221 CD28
Q35H/H90L/Q102H
14608 2535 257
K AA > 2: CDSO 189 PD-L1 (2.95) (1.67) (2.06)
E88D/K89R/DIOK/A91G/F9
2Y/K93R
KAA > 1: CD86 221 CD28
Q35H/H90L/Q102H
2088 2110 101
FAA Y 2: CD80O 193 PD-L1 0.42) (1.39) (0.81D)
A12T/H18L/M43V/F59L/E7
7K/P109S/I118T
K AA > 1:1COSL 213 ICOS/CD28
N528/N57Y/H94D/LI6F/LY
8F/Q100R/G103E/
F1208 3634 4893 6403 123
PD-L1 (1.21) (1.65) (0.45) (1.22)
KA A > 2: CD8O 189
E88D/K89R/DIOK/A91G/F9
2Y/K93R
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(194) JP 7527758 B2 2024.8.5
fE e TE T Hﬁ;éc%%
. NP CD28 MFI | PD-L1 [ICOS MFI Bl
RAA & s MFI 7 oA
. - VH—| (WT (WT
NI B D 5 CHR B SEI\(I)OID @ﬁﬁg 5 ? %Vg) = ? pg/ml IEN-
. . . . : MFI{Z MFI{Z 0%
RAAL U1/ RAAL2/Fe| (1gV) B MFLIZ P
) x4 5 ) (WT BLD
Heg) IFN-y 2% %
)
KA A > 1:1COSL 213 1COS/CD28
N528/N57Y/H94D/LI6F/LY
8F/Q100R/G103E/
F120S 1095 929 7923 27
PD-L1 0.37) (2.0) (0.55) 1.26)
KA A2 2: CDSO 193
Al12T/H18L/M43V/F59L/E7
7K/P109S/1118T
RAA > 1: ICOSL 199 ICOSL/CD2
N52D 8
2023 5093 16987 125
KA A2 2: CDSO 189 PD-L1 0.67) (1.72) (1.18) (1.24)
E88D/K8IR/DIOK/A91G/F9
2Y/K93R
RAA > 1: ICOSL 199 ICOS/CD28
N52D
PD-LI 3441 3414 20889 165
KA A > 2: CDSO 193 (1.15) (1.15) (1.45) (1.63)
Al12T/H18L/M43V/F59L/E7
7K/P109S/1118T
KAA > 1: 1ICOSL 201 ICOS/CD28
N52H/N57Y/Q100P
PD-LI 7835 6634 20779 95
KA A > 2: CDSO 189 (2.61) (2.24) (1.45) (0.94)
E88D/K8IR/DIOK/AIIG/F9
2Y/K93R
KA A > 1: ICOSL 201 1COS/CD28
N52H/N57Y/Q100P
PD-L1 8472 3789 13974 106
KA A > 2: CD8O 193 (2.82) (1.28) 0.97) (1.05)
A12T/H18L/M43V/F59L/E7
7K/P109S/1118T
oooooo
00000020 0CD80 Igv0 000000000 D0ODO0DODOOODOOlgY FeOD
ooooo
KA A B fE e TE
oy z— | PD-LIMFI CTLA-4 MFI
NO B A% WTE oD WT & MLR IFN-Y
RAAL U1/ RAAL2/Fe| (IgV) " MFLIZX9 5 | MFUZXTT 5 pg/ml
) )
RAA > 1: CDSOWT 152 6297 4698 35166
(1.00) (1.00) (1.00)
KAA > 2:CD8O WT 152
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(195)

JP 7527758 B2 2024.8.5

KA A U#EE
NS> B CHR g :
KAAL 1/ AL 2/Fc

SEQ ID
NO
(IgV)

AT H—
s
BIRx%

Fe e st

PD-L1 MFI

(WT E D
MFLIZ% %
=253

CTLA-4 MFI

WT B
MFLIZXd%
)

HaETE
MLR IFN-Y

pg/ml

FAA 1. CD8SO
V68M/L70P/L72P/K86E

FAA 2 2: CD8O
E88D/K89R/DIOK/A91G/F9
2Y/K93R

195

189

CTLA-4

PD-L1

2464
(0.39)

4955
(1.05)

5705
(0.16)

FAA 2 1: CD8O
R29V/Y31F/K36G/M38L/M
43Q/E81R/VE3I/L8SI/K89R/
D90L/A91E/F92N/K93Q/R9
4G

FAA 2 2: CD80
E88D/K89R/DIOK/A91G/F9
2Y/K93R

194

189

CTLA-4

PD-L1

1928
(0.31)

1992
(0.42)

1560
(0.04)

FAA > 1: CD8O
V68M/L70P/L72P/K86E

RFAA 2 2:CD80
A12T/H18L/M43V/F59L/E7
7K/P109S/1118T

195

193

CTLA-4

PD-L1

1215
(0.19)

1382
(0.29)

2171
(0.06)

FAA 2 1: CD80
R29V/Y31F/K36G/M38L/M
43Q/E81R/VE3I/LEST/K89R/
DOOL/A91E/F92N/K93Q/R9
4G

FAA 2 2: CD80
A12T/H18L/M43V/F59L/E7
7K/P109S/1118T

194

193

CTLA-4

PD-L1

1592
(0.25)

1962
(0.42)

1512
(0.04)

FAA 2 1: CD80O
E88D/K8IR/DIOK/A91G/F9
2Y/K93R

FAA 2 2: CD8O
V68M/L70P/L72P/K86E

189

195

PD-LL1

CTLA-4

1747
(0.28)

2057
(0.44)

9739
(0.28)

FAA 2 1: CD8O
E88D/K8IR/DYOK/A91G/FI
2Y/K93R

FAA 2 2: CD80O
R29V/Y31F/K36G/M38L/M
43Q/E81R/VE31/LEST/K8OR/
D90L/A91E/F92N/K93Q/R9
4G

189

194

PD-L1

CTLA-4

1752
(0.28)

1772
(0.38)

5412
(0.15)
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(196)

JP 7527758 B2 2024.8.5

KA A L 1EE
N > B CRS -
RAAL 1/ FAAL2/Fc

SEQ ID
NO
(IgV)

R
BT

e e TE

PD-1.1 MFI

(WTHELoD
MFLIZ3% %
)

CTLA-4 MFI

(WT LoD
MFLIZ% %
M)

B RETE T
MLR IFN-Y

pg/ml

FAA 2 1: CD8O
A12T/H18L/M43V/F59L/E7
7K/P109S/1118T

FAA 2 2: CD8O
V68M/L70P/L72P/K86E

193

195

PD-L1

CTLA-4

1636
(0.26)

1887
(0.40)

7608
0.22)

RFAA 2 1: CD80
A12T/H18L/M43V/IS9L/ET
TK/PLO9S/I118T

RAA 2 2: CD80
R29V/Y31F/K36G/M38L/M
43Q/ES1IR/VE3l/
L85I/K89R/DI0L/A9IE/F92
N/K93Q/R94G

193

194

PD-L1

CTLA-4

2037
(0.32)

4822
(1.03)

11158
(0.32)

goooaoan

ooogooocbso ligvooooolcosSL lgviooooooooOboOOoooooogooan
Oooddligv FcOODODOOOO

KA A U HEE fE e Tt
%y s — | PD-LIMFI CTLA-4 MFI BERETE
NA A 5 CAR G SEQ ID e MLR IFN-Y

NO wings | WT B0 WT B D pg/ml

RAAL U1/ RAAL2/Fc| (gV) MFLIZ®9 % | MFLZRS 5
= 73] =3
> ~ . 3
RAA <~ 1: CDSOWT 152 1230 122 1756
¥ 24 % 2 ICOSL WT 196 (1.00) (1.00) (1.00)
RFAA > 1: CDSO 192 CD28
R2OH/Y31H/T41G/YSTN/ES
8G/KS89E/DION/A91G/P109
S 2280 3181 2281
K42 2: 1COSL 213 | 1COS/CD28 (1.85) 0.29) (1.30)
N52S/N57Y/HI4D/LIGF/LI
RE/Q100R/G103E/
F1208
A4~ 1: CDSO 175 CD28
167T/L70Q/A91G/T1208
o] o/ 5
KA A > 2: ICOSL 213 | ICOS/CD28 (21335) ;fi’;; (8’8691)
N528/N57Y/HO4D/LIGF/LI 00, = '
8E/Q100R/G103E/
F1208
FXA > 1: CDSO 192 CD28
R29H/Y31H/T41G/Y8TN/ES
4285 22744 1612

2G/K89E/D9ON/A91G/P109 349 0 0.
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(197) JP 7527758 B2 2024.8.5
FAA UG EETEM
%y g — | PD-LIMFI CTLA-4 MFI BERETE M
NoRHEE HOKSE . | SEQID e MLR IFN-y
NO i%#ﬁ;‘ % WTE D (WT HoD pg/ml
FAAL U1/ AL 2/Fc| gV) MFIZ®9 5 | MFLZKT D
) )
FAA > 2. 1COSL 199 | 1COS/CD28
N52D
FAAL > 1: CD80 175 CD28
I67T/L70Q/A91G/T120S 024 616 1557
K242 2: ICOSL 199 | 1cOS/CD28 (246) (152) (2.20)
NS2D
R XA > 1. CD80 192 CD28
R29H/Y 31 H/T41G/YSTN/ES
SG/K89E/D90N/A91G/P109 6503 1240 6556
(5.29) (0.65) (3.92)
KA 4 2: ICOSL 201 | 1cos/cpes
NS2H/NS7Y/Q100P
RAA > 1: CD8O 175 CD28
I67T/LT0Q/A91G/T120S 2110 4545 1103
kA4 > 2: ICOSL 201 | 1COS/CD28 (233) (0.44) (1.93)
NS52H/N57Y/Q100P
FAA > 1:1COSL WT 196 000 360 s
K A4 2: CDSO WT | (1.00) (1.00) (1.00)
K AL~ 1:1COSL 2 ICOSL/CD2
N52S/N57Y/HO4D/LIGE/LI 8
8F/Q100R/G103E/
F1208 10426 51286 18680
K243 2: CDSO 192 CD28 (3.48) (3:57) (4.54)
R29H/Y31H/T41G/YSTN/ES
8G/K8IL/DION/AY1G/P109
S
K AL o 1:1COSL 213 | 1COS/CD28
N52S/N57Y/HO4D/LIGE/LI
ET’ZQ();OOR’GME/ 17751 29790 10637
- (5.92) 2.07) (2.59)
KA A > 2: CD8O 175
I67T/L70Q/A91G/T120S
RAAL > 1: ICOSL 199 | 1COS/CD28
NS2D
K4S 2 CDRO 1 CD28 2788 25870 6205
R29H/Y 31 H/TA1G/YSTN/ES (0.93) (1.80) .51
8G/KBIL/DION/AY1G/P109
S
RAA > 1. 1COSL 199 | ICOS/CD28
NS2D 2522 13569 5447
cD28 (0.84) (0.94) (1.32)
} A4 > 2: CD8O 175
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(198) JP 7527758 B2 2024.8.5

NEEPZ 35 TEETENE
@y z— | PD-LIMFI CTLA-4 MFI BRETE
NZR B D> H CAR % SEQ ID fhen MLR IFN-Y

NO B S WTED (WT B D pg/ml

FAAL 1/ RAA2/Fc| (1gV) MFLIZX9°5 | MFLICATS D
=53] =23

167T/L70Q/A91G/T1208
FAA > 1: 1COSL 201 ICOS/CD28
NS52H/N57Y/Q100P
KA 2:CD8O 192 oz 9701 o187 3690
R29H/Y31H/T41G/YSTN/ES (323) (0.64) (1.38)
8G/K89LE/DION/AI1IG/P109
S

goooon
oooioooo0oooOODOOOOOOOoOoOoooooOoobobOODbOOObObODOoOoOoo
ooooooooocpsobobooOooOilIcosSLocooUodlgSFOODOoOoooooooDOOan
ooooooooecboogooooooboboDooOobooOoOooooTIiPODOODODDOO
UddCARODOOOOOOOoDOOOODOOTOOOOOOOOOOTIPODOODODODOODOG
cbsoonoogolcostobooooooobooOobOoOooboOooboOobOoOobOoOobooDbog
oooooooooobOoOoOO0oO0oU0oOoOocCARODOODODOOoOoOoOoDbODODODDOOOOOOO
gocbsooogoicosLtbooboooooobocCARODOODOODOODOODOO
oooood
Oo0oooocbps8o-TIPOOSEQ ID NOCO2800000CDso 0 OOOOononOonOonOnSEQ
ID NOO 1024302880 00000000 OCO0O0O0O0O0O0O0oOOODOOOOOOOOO
OoOO0O0O01e7T/L70Q/A91G/T120Ss0 0000 IgvO0ODOIgcO00OODOOOOoQOOO
ooooooooobolgSFOOODODOOOOOOOOooOocCcpsooobOoOOOOOOCD80-
TIPODODOODODOODOOSEQ ID NODO24100000000SEQ ID NOO2420 0000
ooooooooooobooooooooooooboboooboobooocebsooooooooan
OO0OO0OSEQ ID NOO 1035028800 00oooooobooobooobooboobao
UoooooOoSEQ ID NOO2510 0000000 ooooooooooooboogod
gooooan
OooogoICoSL-TIPOOSEQ ID NOCO320000C0I1COSLOO0O0O0OOonOoOOnOaOSE
Q ID NOO 502570 3020000000000 0O0O0DO0ODODODDODDODODODODODOOOOO
OO0O0O0O0OO0O0DO00ONS2H/1143TO00O0COIgv00OO0ODOOOOODOODOODOOO
goooobDigSFO0oooobogobogoilicosLooonooobooolIcosSL-TipO O
OO0O0O0oO0O0O0SEQ ID NOO24300000000OSEQ ID NOO2440 00000000
gbooooboobooboboooboobobobobooboobilicosLtboobooobOoobO
SEQ ID NOO 50190302000 000D00C0CCOCOO0OO0OO0OOOOOODODDODDODDOOODOOO
OOOOSEQ ID NOO25200000000000000O0ODD0OD0OCOCOOO0O00OO0
ooooood
oooooooooobooooOoTipPO00O0O0O0OO0OOODDDODOODOOOOOINIgSFOO
ocooO0ooooboO0oO0ooboboOoooooboboooTODOO0OO0ODOCD3C ODDODOOOODOO
gbooooboobo1b00b000bo0oU0bO0OCARDOODODODOODIO0OCAROO
cD190 000 0OscFvOSEQ ID NOO 2450 0CDb8O0 00000000 OOOoOooOoOOO
OOSEQ ID NOO 24600 000CD3¢ 0000000 OOoDOoOODDDOCODOOOSEQI
DNOO24700000D000O00ODODOCD19 scFv-CD3C CAROOODODOOOOODOODO
OO0ODOSEQ ID NOO 248000 00CD19 scFv-CD3¢ CARODODODODDOODODOSEQ ID
NOO 479000000

gooooon
OCARODOOOOUOOOOOoOoOOOODODDOOOOOT2A000000CARODODOOOG
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(199) JP 7527758 B2 2024.8.5

OO0oOooOTIPOODDODODOODODOODODODODODODL100SEQ ID NOO24900000O
0000000000000 00000O0O0OSEQ ID NOO25000D0C0CO0OOOOOOO
0000000000000 ool50000000000000000000O0OCD28
0000oo0oo0oO0oo0D0DD0ODo0DO0O0O0D2Q00CAROC OO0 O0OOOOODODDDODODDODODOCDLY
scFv-CD28-CD3C OO

oooood

ooooooooooao

CAR T2A U V71— TIP
(SEQ ID NO) (SEQ ID NO) (SEQ ID NO)
+
CD19 scFv — CD3¢ (248) - -
CD19 scFv — CD3¢ — + + AR CDSO0
T2A —B7-1 (248) (249) (251)
CDI19 scFv — CD3¢ — + + CDS0O TIP
T2A - B7-1_TIP (248) (249) (242)
CD19 scFv — CD3¢ — + + f}f;ﬂ]d
T2A - ICOSL (248) (249) (252)
CD19 scFv - CD3¢ - + + ICOSL TIP
T2A - ICOSL_TIP (248) (249) (244

ooooo

000000 o0o0D0ooooOoD0ooooDODO00D0ooDoODO0Do0Do0ooDoDoODoDooDooDoDo300an
oo0oD0oO0ooooOooooooopPBMCOOODODOOOOTOOOODOOODODODOO
0000000000000 000O0OooOdHEK2930 00000000000
000000 oDOo00o0oo0oODOo00Udo0o0DOD0DUoDOoDO0oD0DOooDODDODOoOooODoODDOoDOOO
0000000000000 000OddgRT-PCROUODOODODODDDDODODODODODOOOO
OPBMCOOO300O0O0O0ODOODOODODODOODDODDODODODODOOOODOOPBMCOO
D300 O0OCD280 00000 IL-200000000000000D0OOODODOOOOO
005010 0000000000020 0CARODODOOODOODOODODOOOOOD
00000000000 oDO0oU0ooDooDOoUoooODOoOOoOoO

oooo

200 0140000000090 000000D0O0D0O0O0ODOOODODODOOE-O
0000000000000 00oooo0Do0ooooDo0oDoooDoDoDoooooOoog
O00D0O0O0D0O0O0D0OOAcea Real-Time Cell AnalyzerORTCAO OO ODODOO
0000000000000 0000O0oooo0oooDoDDOoOO0CD190 0 Helad
HeLa-CD190 096000 E-0 00 O0ODOOOORTCADDOODODODODOODODO
0000002400 00000000D0000O0OQCDTOOODODOOODDODOOO
glo0010 0000000000480 000000000000000O0O0O0OO0
O000000D0D000D0OD0DO0O0OoOoDoOOCell IndexODDOCIDODODODOOO
0o0odooooooooDooooooogocioooooooooooooooao
oo0oO0oclooDoD00ooooDO0oooooODO0o0Do0oooDoDUoooDoDoDooooooOoog
O0O0oO0oO0oo0oo0b0D0DZhang et al. “Introduction to the Data Analysis of the Ro
che xCELLigenced OO O OO System with RTCA Package. ” Bioconductor. May,
3, 2016, bioconductor.org/packages/devel/bioc/vignettes/RTCA/inst/doc/abo
UtRTCA.pdf. Accessed September 9, 20160 000000000 O0D0O0OO0OOO0OA0O
oo0o0oo0ooo0o0oo0ooooD0oooooDoooooODOoDoooDoDoDooooOoOoO
oooooo
00o00ooooooooDoooo0TO0O 0000000100 CARODDODDDDODOOODOOO
0000000000000 00100CARODDOODODDODDODODODOODDODDOOODODOOO
000000000200 CARODDDDOOOOOOOOOOOODDDDODODODDOD1I00C

OoooooooQgooogoo-g

OO0 ooooooogd

Oo0ooooooooooooooogoooooaog
Ooooooooooogoogodg

10

20

30

40



(200) JP 7527758 B2 2024.8.5

ARODDOOOOODOODOOoOoOooOooOoODODDODOOOO0OO0OOoOoOoooooobDDbDObOObOsOd
oooooooooboobobDz200CARODOOCCOOOOOOOOOOODODDODDODOOOOOO
goooao

goooon
gosgooooooooiooooooooTipPO0DDODDODOOOOOOOOOOOOO
dotoldO0oCARODOOOO0OO0OODODDDOOOOOOOOOOOOOODODDODDODOODODOOO
ooooooboi1o0b0CAROOODDDODDOODODODOODOOOOOODDDDODODODOO
oooooooooobOoOoboOooooogigSFOooooooobooooooooochbs
oogoiIcosSLboobDOoOobDO0oO0ODbO0OO0ObO0OO0ObDOCARODOODOODOODCDS80O-TI
POOOICOSL-TIPODOOOODODODOCARODODODOOOOOOOOOOOOODODODODORO
gbobooobooobooobooTipODO0O0O0OO0ODOODOODOCD8O-TIPODDOOICOSL-TI
POCARODOOOOOOODODDODDODOOOOOOOOOOOODODOTOOOOOOCARODOT
tooooooooobobOooooo0ooooooooooboDboon

oonO
oo200000000OCcCD8o-TIPODDODODOODODODOOOOOOODDCD8OODODO
ooooooooooooOoobooboooooooooboboboboooboboooooooao
ibogogoogoooobooobooboooooboobooboobooooDooo
oooooooooooboooOoilcos-LTipPOOO0ODODODODOOOOOOOOOOOO
goboooboobooboobogbilcos-L-TipO00D0oobobooboOoOon
cos-LooooooOOOOcOOOoOoOoooooobobbObOObOOOoOoOoooooooDn

O

Ooo0oooooooooooao
OoDoooooooooooooogoao
O 0Odogoooao

goooooooboOoOooooooooocbso-TIiPOICOSL-TIPOOOOOOO
oooooooboDODOoOO0OOO0OO0O0O0CARODODODOOOOOODODDDODOL1I00OCARDO
oooooooooooooooooooooooobooOooOooOoOobooooooooao
gboooboogThooobooooboooboobooooboooboobooboooboan
gooooooooooooooouoobi14000000000000O0O0O0O0OO
gbooboobooboobooboobooboobooboobooboonb
gboobooboooboooan
gooad

oood1l1

CD80 IgSFO OO0 OOOOOOODODDODDODODDODDODODODOOOd

OOOOECD CD8OO0DODOIODODOOOODOODOODODOOS0D000000ODOEC
D-FcOODUODOODOODODODODDDDODODODODUODODODODODODODDODDGEODDODODUOUOOOOOO
Oo0O0o0oOooooOocecbso0 0o OoODODO0OOODODODO0DOO0DODDODODOOoDODODOoDOOoODOO
000000000000 oo000000oooooooDoDoDoooOCcCD80 IgsFOOOODO
000000000 oocb300bD0DoOooODO0DUOoDOoDODUODOoOOoDODODODOoOOD12600
oo

oooooo
0016000000000 0OOCDODOOOSEQ ID NO:28000D0D0OD0ODODOOOODOOOO
CDh80 ECDOUODDDOODIOODDODDODUUODDDOUODODODUODODODDDODODODDODDOODOO
0000000000000 0o0ooo0oD0o00ooDo0Do0ooooDoooooDoooooao
0000000000000 00o0oo0oD0o0DooD20000000000ECD-FcOOO
O000oooUoEeECDO0 00000 UOOOODDDODODOOOOOOOOOOOODDODOD
000000000000 D0000D0FcOODDDODOODODOOOODOOODOMFI:
Mean Fluorescence Intensity0 00000000000 ODOODODOOOOODOO
0ododooooooooDoDoDoo0o0o0o00oooooooDoDoDoODOoOO0O0ddECD-FEOO
ooo0ooooO0oO0OMFIDDOOODODOODODODODODODOODODODODOODODDODODOODOO
OO000OFcOOOODODTOODODODODODODODOOOOODOODDCD3DOOODODOOOO
OCO0O0O0DOODOECD-FcOODODODODODODODUDODODODDODODOOODIFN-y OODOODODODP
o/MIDO0DD0D0O0O0O0O0OU0O0O0O0O0O0OECD-FCOOOOOIFN-y ODODDODDOOODOOO
000000 o0oO00oo0l10000o0o0D0oo0Doo0oODOo0D0D0oDoODoODoDooDooDooooao

10

20

30

40



(201)

JP 7527758 B2 2024.8.5

oOocb8o IgsFOO0O0O0ODODOOODODOODODOODODODDODDODODOODODOOO/O0O

ooooooooooobooon

goooaoan

goooobDCTLA-4000PD-LIOD0O00ODOODOCDSOOODOOODOOODOODOO

gbooooboobooobooooboaao

PD-L1 HLCD3 IFN-
CD28 tfxn | CTLA-4 tfxn v
SEQ ID MFI tfxn MFI MFI R [ E
NO  |CBUTH7 5 (BT 5|@Ictd5| 7 v & A pg/ml
CD80 2 (ECD) ) 2] R | BTk HER)
R29D, Y31L, Q33H, K36G, M33I,
T41A, M43R, M47T, ES1V, L85R, 246 3536 5731 173405 108 (024)
KSIN, A91T. FO2P, K93V, RO4L., (0.08) ©.01) 0.08)
1118V, T120S, T127T, T130A, K169E
R29D, Y31L, Q33H, K36G, M33I,
I41A. M43R, M4TT, LT0Q. 81V, 47 4962 2027 626341 162 (0.36)
L85R, K89N, A9IT, F92P, K93V, 0.11) ©.01) ©.11)
RO4L, 1118V, T120S, 1127T, T130A.,
HI8L, R29D, Y31L, Q33H, K36G,
M38I, T41A, M43R, M47T, E81V,
L8SR, K8IN, A9IT, FO2P, K93V, 448 (%45; (%)50211) 2(10508;)6 206 (0.46)
RO4L, T1 18V, T120S, T127T, T130A, N S et
K169E
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(202) JP 7527758 B2 2024.8.5
PD-L1 $HL.CD3 IFN-
CD28thxn | CTLA-4 | tfxn y
SEQID | MFI tixn MFI | MFI Rl R [
NO  |BUTHT 5 |CBICk T 2|@lUcxd3| 7 v A pg/ml

CDS0 R (ECD) HER) ) H®R) | Eicxds4E)
R29D, Y31L, Q33H, K36G, M38L.
T41A. M43R. M47T, ES1V. L85R, o 2736 2493 157897 41 03D)
KSON, AOIT, F92P, K93V, RO4L. (0.06) 0.01) (0.06) :
1118V, T120S, T130A, K169E, M174T
R29D., Y31L. Q33H, K36G, M33L,
T41A. M43R, M47T, N48D, FSOL, ,
ER1V. L8SR, K8IN, A1, F92P, 450 (%38% (%685) 1(30782)2 230 (0.51)
K93V, RO4L. 1118V, T120S, T127T. (0.03 : 03
T130A. HI88D
HI8R, R29D. Y31L. Q33H. K36G.
K37E. M381, TAI A, M43R. M4TT.
L70Q. E81V. L8SR, KSON, AOIT, 451 (%0373) (%385) 1(%8877)7 305 (0.68)
F92P. K93V, R94L. I118V. T1208, (0. : O
T130A, K169E, H188D
R29D. Y3IL. Q33H, K36G, M33L.
T41A. M43R, M47T, L70Q, E81V, ,
L85R, K8ON, A9IT, F92P, K93V, 452 (%)132) (%831(’) 3(345%7 291 (0.65)
RO4L. 1118V, T1208, 1127T, T130A, 0 : 0
E143G, K169E, M174V, HIS8D
R29D, Y31L. Q33H, K36G, M33L,
T41A, M43R, M47T, 81V, 1.85R, 2157 2819 114963
K8IN, A9IT. FO2P, K93V, RO4L, 446 (0.05) ©0.01) (0.05) 197 (0.44)
1118V, T1208. T127T. TI130A. K 169E
R29D., Y3IL. Q33H, K36G, M33L.
T41A. M43R, M47T, L70Q. ES1V, i 2126 2377 530029 135 (030
L8SR, KSON, A9IT, F92P, K93V, 0.05) ©0.01) (0.05) 350
RO4L. 1118V, T1208, T127T, TI30A
R29D. 130V . Y31L. Q33H. K36G.
M38L, T41A, M43R, M47T, ES1V, N
L8SR, K89N. A9IT, F92P, K93V, 453 (tgéj) (%)Oo‘f) 1(3)93:;3 127 (0.28)
ROAL. 1118V, T1208, 1127T, T130A, 0. 0L 04
H188D
R29D. Y3IL. Q33H, K36G, M38L.
T41A. M43R, M47T, L.70Q. ES1V,
L85R. K8ON, A9IT, FO2P, K93V, 455 ‘%3357) (%)1(317) 4(%83%2 203 (0.45)
RO4L. 1118V, T1208, 1127T, T130A. 04 0L 4.
K169E
R29D, Y3I1L. Q33H, K36G, M33L,
T41A. M43R, M47T, L70Q, ES1V, 456 2106 2122 14201 226 (0.50)
K89N, A9IT, F92P, K93V, RO4L. 0.05) ©0.01) 0.05)
1118V, T1208, 1127T, T130A
R29D, Y31L. Q33H, K36G, M33L,
T41A. M43R, M47T, L85R. K8ON, 457 1887 2201 110092 31050
A9IT, FO2P, K93V, RO4L, T1 18V, 3 0.04) 0.01) 0.04) :
T1208, 1127T, T130A, K169E, H188D
R29D. 130V, Y3 1L, Q33H. K360,
M38L, T41A, M43R, M47T, E81V, 2060 Vs oirse
L8SR, K8ON. A9IT, F92P, K93V, 453 00 oo 008 237(0.53)

R94L, 1118V, T1208S, 1127T, T130A,
H188D
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(203) JP 7527758 B2 2024.8.5
PD-L1 HLCD3 IFN-
CD28 thxn | CTLA-4 | tfxn y
SEQID | MFI tixn MFI | MFI Rl R [
NO  |BUxrd 5 |(BlUoxt32|(BucH§5 7 v A pg/ml

CDS0 R (ECD) R HER) ) | Blcxrd o)
R29D, Y31L. Q33H, K36G, M33L,
T41A. M43R, M47T, ES1V, L8R,
KSON, AOIT, F92P, K93V, RO4L. 458 (%)083) (%6023) 1(10082)9 165 (0.37)
F108L. T118V, T120S. T130A, K 169E, : 0L 0%
H188D
R29D, Y31L, Q33H, K36G, M33L,
T41A. M43R, M47T, L70Q, E81V, 203 1925 2979 379558 213 047)
L8SR, KSON. A9IT, F92P, K93V, (0.04) 0.01) (0.04) :
RO4L. TI30A. HISSD
R29D. Y31L. Q33H, K36, M33L.
T41A. M43R, M47T, L.70Q. E81V,
L8SR, K89N. A9IT, F92P, K93V, 459 (%23%5) (%8312) 6%1554)9 118 (0.26)
RO4L. T118V, T120S, TI130A. N149D, (0.0: : 0.
K 169E, HI88D
HI18L. R29D, Y31L. Q33H. K36,
M38L, T41A, M43R, M47T, L70Q, ,
E§1V, L8R, K8N, A9IT, FO2P, 460 (%)732) (%23' 17) 7(%0(‘;2? 157 (0.35)
K93V, R94L. 1118V, T120S, T130A, : : :
K169E, HI88D
R29D, Y31L. Q33H, K360, M33L.,
T41A. Md3R, M47T, ES1V., L8SR, R
K8IN, A9IT, F92P, K93V, RO4L, 461 (%)Sgas) (57316) 4(?)6833 278 (0.62)
1118V, T1208. T127T. C128Y. T130A, (005 : -
FI188D
R29D, Y311, Q33H, K36G, M38L
T41A. M43R, M47T, ES1V. L8SR, . 2633 3379 133095 190 0.42)
K8ON, A9IT, F92P, K93V, RO4F, 0.06) ©0.01) (0.06)
T130A, K169E
HI8L, R29D, Y31L, Q33H, K36G,
M3SL T4LA, M43R, MATT, 81V, 16 1732 2082 117465 174 (039)
L8SR, KSON, A9IT, F92P, K93V, (0.04) (0.01) (0.04)
RO4L, E99D, T130A
FII8L. R29D, Y3 1T, Q33HL, K36,
M38L T41A, M43R, M47T, L70Q.
E§1V, L8R, K8IN, AOIT, FO2P, 463 ‘%Oé i) (%)5(?12) 7(})1;';9 232 (0.51)
K93V, RO4L. 1118V, T1208. T130A, - 0L 0.
K169E
R29D, Y3I1L. Q33H, K36G, M33L,
T41A. M43R, M47T, L70Q, E81V, 100 2026 2443 572017 202 (045)
L8SR, K89N. AOIT, F92P, K931, R94L, 0.04) 0.01) (0.04) :
L97R. T130A
R29D, Y31L. Q33H, K36G, M33L,
T41A. M43R, M47T, L70Q. ES1V, w01 1296 2119 777509 101 (0.22
L8SR, K89N. A9IT, F92P, K931, R94L, 0.03) ©0.01) 0.03) :
L97R. T130A, L148S
HISL. R20D. Y31L, Q33H. K360,
M38L, T41A, M43R, M47T, E81V, R
L85R, K8ON. 302 (i)'gf) (“0'811) '(%0013)6 97 (0.22)
A9IT. F92P, K93V, R94L., 1118V, 0 : 03
T1208, 1127T, T130A, K169E
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(204) JP 7527758 B2 2024.8.5
PD-L1 HLCD3 IFN-
CD28 tfxn CTLA-4 tfxn 4
SEQ ID MFI tfxn MFI MFI R B¢ [ 2
NO  |CBUTKIT B |CBUCK T D|@lUcxd5| 7 > A pg/ml

CD80 £ & (ECD) HR) HR) HR) | GBlUIxd5E)
R29D. Y31L. Q33H, K36G. M33L,
T41A, M43R, M47T, 161N, E]1V,
L8SR, K89N, A9LT, F92P, K93V, 464 (%)2833) (gggf) 2(57(?;‘)3 288 (0.64)
RO4F. V104A. 1118V, T120S, 1126V, : : 0
TI30A
R29D, Y31L, Q33H, K360, M33L,
T41A. M43R, M47T, 81V, LSSR, 465 1289 2625 124188 1 029)
KSON. A9IT, F92P, K93V, RO4F, : 0.03) 0.01) (0.03) :
1118V, T120S, TI30A
R29D, Y31L, Q33H, K36G, M33L,
T41A, M43R, M47T, T62S. ESIV.
L8SR. K89N, A9IT, F92P, K93V, 466 (gzgf) (5953 I(A(')ngf 114 (0.25)
RO4L, 1118V, T1208, T130A. K169E, 03 : :
TI75A
HISL. R29D, Y31L, Q33H, K36,
M3SL T41A, M43R. M47T, ES1V. 206 1244 2091 109646 114.029)
L8SR, KSON, A9LT, F92P, K93V, 0.03) (0.01) (0.03) :
RO4L. F116S., T130A, HI88D
HISL, R29D, Y31L, Q33H, K36G.
M3SL T41A, M43R, M47T, E81V. _
L8SR, K8IN, A9LT, FO2P, K93V, 467 (})25% (%)2311) ?3%53”)' 143 (0.32)
ROAL. T118V, T120S, T127T, T130A, 03 01) :
L1428, H188D
C16S. HISL, R29D. Y31L, Q331
K36G. M38L T41 A, M43R, M47T, 468 1212 1800 4497 247(055)
E81V. L85R. KSON. A9LT, F92P, (0.03) ©0.01) (0.03)
K93V, ROAL. T110A, 1118V, HISSD
R29D, Y31L, Q33H, K36G, M38L, _
T41A, M43R, M47T, A91G, 1118V, 469 (%)652) (%28‘11) ?g%’g 125 (0.28)
T1208. [127T. T130A, H188D : : :
R29D, Y31L, Q33H, K36G, M38L,

, , , TI27T, (0.04) 0.01) (0.04)
TI30A
YS3C, L8SR, K8IN, A9IT, F92P,
K93V, R94L. 1118V, T120S. T127T. 471 (53836) (54319) (%5332) 75 (0.17)
T130A, K169E 0. 0L 0.03
T62S, ESIV, L85R, K8IN, AOIT, FO2P,
K93V, R94L, 1118V, T1208, T130A, 472 2947 2377 179622 107 (0.24)
DI (0.06) 0.01) (0.06)
L70Q. A91G. 1118V, T120S. T130A, 12262 90597 4163
K169E 417 0.27) 0.01) 0.27) 115(0.25)
R29D. Y31L, Q33H, K36G, M33L,
T41A, M43R, M4TT, ES1V, L85R, 13 1696 9960 4067 §7.(0.19)
KSON, A9IT, F92P, K93V, RO4L, (0.04) 0.01) (0.04) :
S129L, H188D
Y53C/LT0Q/DIOG/TI30ANT4IDNTS | o 1990 3106 3289 122 027)
2T/H188D (0.04) ©0.01) (0.04) :
WT CD80 28 45607 883950 | 93079 451 (1.00)
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(205) JP 7527758 B2 2024.8.5
PD-L1 H1CD3 IFN-
CD28 tfxn | CTLA-4 tfxn v
SEQ ID MFI tfxn MFI MFI 7] B [ X
NO |GBUTHT B |Blicxrd 5|83 7 v A pg/ml
CDso & (ECD) ") HER) HR) BlUzx 5 03)
(1.00) (1.00) (1.00)
H18L, R29D, Y31L, Q33H, K36G,
M38I, T41A, M43R, M47T, E81V,
L85R, K8IN, A9IT, FO2P, K93V, 474 %32235 1(4(')05;1 1(’;2‘;'%3 108 (0.96)
R94L, 1118V, T120S, [127T, T130A, ‘ ‘ ‘
H188D
46923 225651 196544
K89E, T130A 73 ©0.75) (LAD) (2.82) 317 (2.81)
39137 181037 206713
K89E, K93E, T130A 316 0.63) (L13) (2.96) 571 (5.06)
61349 156244 126961
K89E, T130A 73 0.99) 0.98) (182) 2539 (22.53)
62220 160148 69786
WT CD80 28 (1.00) (1.00) (1.00) 113 (1.00)
S21P, R29D, Y31L, Q33H, K36G.
MB381, T41A, M43R, M47T, N48I,
V68A, E81V, L85R, K8IN, A9IT, 317 (?)4%) (‘(‘)433) ‘(‘;686;;& 137 (0.65)
F92P, K93V, R94L,P109H, 1126L, : e '
K1691
H18L, R29D, Y31L, Q33H, K36G,
M38L T41A, M43R, M47T, P74L, 318 4523 4565 4731 18 (0.09)
Y8ON, E81V, L85R, K&IN, A91T, 0.21) (0.02) (0.19) :
[F92P, K93V, R94L, L97R
R29D, Y31L, Q33H, K36G, M38I,
T41A, M43R, M47T, E81V, L85R,
K89N, A91T, F92P, K93V, RO4L, 319 (‘(‘)62715) (‘(‘)6526) (%01968) 54 (0.26)
S21P, P74L, YSON, DYON, T130A, : : :
N149S, E162G
R29D, Y31L, Q33H, K36G, M38L,
T41A, M43R, M47T, E81V, L85R, 320 4413 4618 221788 51(024)
K89N, A91T, F92P, K93V, R94L, 7 (0.20) (0.02) (8.88) :
H18L, V68M, T130A
R29D, Y31L, Q33H, K36G, M38L,
T41A, M43R, M47T, E81V, L85R, 01 4354 4413 201513 20 (0.38)
K89N, A91T, F92P, K93V, R94L, n 0.20) (0.02) (8.06) o0
V68M, T130A, N149S, R190S
R29D, Y31L, Q33H, K36G, M38l,
T41A, M43R, M47T, ES$1V, L85R, 322 4381 4491 5075 £ (0.04)
K89N, A9IT, F92P, K93V, RO4L, (0.20) (0.02) (0.20) :
HI8L, P74L, Y8ON, T130A, R190S
C16G, V22A, R29D, Y31L, Q33H,
K36G, M38L, T41A, M43R, M47T,
E81V, L85R, K89N, A9LT, F92P, 23 4459 4582 4383 45021)
K93V, R94L, V68M, D76G, 1118T, (0.20) (0.02) (0.18) o
T130A, S140T, N149S, K1691, H178R,
N192D
R29D, Y31L, Q33H, K36G, M38lL,
T41A, M43R, M47T, ES1V, L85R, 324 4371 4613 247135 61 (0.29)
K89N, A91T, F92P, K93V, RO4F, (0.20) (0.02) (9.89) ‘
E117V, I118T, N149S, S168G, H188Q

10

20

30

40

50



(206)

JP 7527758 B2 2024.8.5

PD-L1 $1LCD3 IFN-
CD28 tfxn | CTLA-4 tfxn Y
SEQ ID MFI tfxn MFI MFI [FIRF & E
NO  |[BUZHT B|BlUxt§ 5|45 7 v A pg/ml
CDS0 & (ECD) ) k) R | EicxrdaHkEg)
V22A, R29D, Y31L, Q33H, K36G,
M38I, T41A, M43R, M47T, E81V, 225 4222 4381 235307 96 (0.46)
L85R, K89N, A91T, F92P, K93V, o (0.19) (0.022 (9.42) 7o
R94L, V68M, T130A
R29D, Y31L, Q33H, K36G, M38L,
T41A, M43R, M47T, E81V, L85R, 326 4216 4305 149085 30 (0.14)
KS89N, A91T, F92P, K93V, RO4F, (0.19) (0.022) (5.97) :
N648S, I118T, T130A, N149S, K1691
R29D, Y31L, Q33H, K36G, M38L,
T41A, M43R, M47T, E81V, L85R,
K89N, A91T, F92P, K93V, R94L, 327 (?)326&) (3 4(')5292) ?;?2? 88 (0.42)
V22A, V68M, D115G, I118T, T130A, : : :
G133D, N1498
4458 5914 6669
S129p 328 (0.20) (0.03) 0.27) 0(0.0)
5144 26635 13569
A91G, S129P 329 0.2% 0.12) (0.54) 0(0.0)
) - 74296 203363 6242
169T, L70Q, A91G, T120S 330 337 0.89) 025 509 (2.42)
5086 8957 6603
S129P 328 023 ©.04) 0.26) 125 (0.60)
4553 4874 5788 .
Y31H, S129P 331 ©0.21) ©.02) 0.23) 76 (0.36)
‘ 22053 227691 24989 ‘
WT CD80 28 (1L.00) (L.00) (1.00) 211 (1.00)
T28A, R29D, Y31L, Q33H, K36G,
M38I, T41A, M43R, M47T, E81V, .. 2636 2169 99658
L85R, K89N, A91T, F92P, K93V, o (0.17) (0.03) (9.45) 116 (0.62)
R94L, V104L, T130A, N149S
HI18L, R29D, Y31L, Q33H, K36G,
M38L, T41A, M43R, M47T, E81V, 333 2680 2165 107747
L85R, K89N, A91T, F92P, K93V, (0.17) (0.03) (10.22) 125 (0.68)
R94L, L97R, N149S, H188Q
HISL, R29D, Y31L, Q33H, K36G,
M38I, T41A, M43R, M47T, E81V, 475 2482 2179 100116
L85R, K89N, A91T, F92P, K93V, (0.16) (0.03) (9.50) 96 (0.52)
R94L, L97R, T130A, N149S
R29D, Y31L, Q33H, K36G, M38,
T41A, M43R, M47T, E81V, L85R, 335 2455 2084 11855
K89N, A91T, F92P, K93V, R94L, (0.15) (0.03) (1.12) 132 (0.71)
HI18L, V68A, T130A, N149S, T1541
R29D, Y31L, Q33H, K36G, M38I,
T41A, M43R, M47T, E81V, L85R, 336 2804 2310 216297
K89N, A91T, F92P, K93V, R94L, (0.18) (0.03) (20.51) 191 (1.03)
A12G, V68A, L97R, T130A, L183H
R29D, Y31L, Q33H, K36G, M38L,
T41A, M43R, M47T, E81V, L85R, 337 2460 2188 109263
K89N, A91T, FO2P, K93V, R94L, (0.15) (0.03) (10.36) 150 (0.81)
1118T, T130A, S140T, N149S, K169S
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(207) JP 7527758 B2 2024.8.5
PD-L1 HL CD3 IFN-
CD28 tfxn | CTLA-4 tfxn v
SEQ ID MFI tfxn MFI MFI Al b5 [ .2
NO  |[GBRICHT 5 (BICxT 5|13 7 &1 pg/ml
CD80 £ (ECD) ) ) H=R) (€105 i Yz 23]
R29D, Y31L, Q33H, K36G, M38I,
T41A, M43R, M47T, E81V, L85R, 338 2569 2198 100074
K89N, A91T, F92P, K93V, R94L, (0.16) (0.03) (9.49) 130 (0.70)
1118T, T130A, N149S, K1691, Q193L
R29D, Y31L, Q33H, K36G, M38I,
T41A, M43R, M47T, E81V, L85R, 239 2500 2188 147900
K89N, A9IT, F92P, K93V, RY4L, . (0.16) (0.03) (14.03) 124 (0.67)
V22A. T118T, T130A, N149S
R29D, Y31L, Q33H., K36G, M38I,
T41A, M43R, M47T, ES1V, L85R, 240 2615 2210 118150
K89N, A9IT, F92P, K93V, R94L, . (0.16) (0.03) (11.21) 89 (0.48)
[118T, T130A, N149S
R29D, Y31L, Q33H. K36G, M38l,
T41A, M43R, M47T, ES1V, L85R, " 2444 2246 115420
K89N, A91T, ['92P, K93V, RO4L, . (0.15) (0.03) (10.95) 101 (0.55)
[118T, T130A, N149S, K 1691
R29D, Y31L. Q33H. K36G, M38I,
T41A, M43R, M47T, E81V, L85R, 240 2378 2123 112712
K89N, A91T, F92P, K93V, RO4F, o (0.15) (0.03) (10.69) 114 (0.61)
T130A, N149S, K1691
3093 3180 2620 >
T118T, C128R 343 ©.19) ©0.03) 0.5) 122 (0.66)
o P N e 2827 2623 2326 139 (0.75
Q27R, R29C, M42T, S129P, 160G 344 0.18) ©0.09) ©022) (0.75)
N 3062 2622 2606 156 (0.84
S129P, T154A 345 ©.19) 0.03) 0.25) 56 (0.84)
15948 75099 10544 185 (1.
WT CD80 28 (1.00) (1.00) (1.00) > (1.00)
oooooao
0000000000000 D0D000D00O0D0OD0DO0OD0DO0OO0DO0OO0OoOOoODOOOaDn
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