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WT  IL-
12p40

MCHQQLVISWFSLVFLASPLVAIWELKKDVYVVELD
WYPDAPGEMVVLTCDTPEEDGITWTLDQSSEVLGS
GKTLTIQVKEFGDAGQYTCHKGGEVLSHSLLLLHK
KEDGIWSTDILKDQKEPKNKTFLRCEAKNYSGRFET
CWWLTTISTDLTFSVKSSRGSSDPQGVTCGAATLSA
ERVRGDNKEYEYSVECQEDSACPAAEESLPIEVMVD
AVHKLKYENYTSSFFIRDITKPDPPKNLQLKPLKNSR
QVEVSWEYPDTWSTPHSYFSLTFCVQVQGKSKREK
KDRVFTDKTSATVICRKNASISVRAQDRYYSSSWSE
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12p35
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KEDGIWSTDILKDQKEPKNKTFLRCEAKNYSGRFT
CWWLTTISTDLTFSVKSSRGSSDPQGVTCGAATLSA
ERVRGDNKEYEYSVECQEDSACPAAEESLPIEVMVD
AVAKLKYENYTSSFFIRDIIKPDPPKNLQLKPLKNSR
QVEVSWEYPDTWSTPHSYFSLTFCVQVQGKSKREK
KDRVFTDKTSATVICRKNASISVRAQDRYYSSSWSE
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KEDGIWSTDILKDQKEPKNKTFLRCEAKNYSGRFET
CWWLTTISTDLTFSVKSSRGSSDPQGVTCGAATLSA
ERVRGDNKEYEYSVECQEDSACPAAEESLPIEVMVD
AVHALKYENYTSSFFIRDIIKPDPPKNLQLKPLKNSR
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KEDGIWSTDILKDQKEPKNKTFLRCEAKNYSGRFT
CWWLTTISTDLTFSVKSSRGSSDPQGVTCGAATLSA
ERVRGDNKEYEYSVECQEDSACPAAEESLPIEVMVD
AVAALKYENYTSSFFIRDIIKPDPPKNLQLKPLKNSR
QVEVSWEYPDTWSTPHSYFSLTFCVQVQGKSKREK
KDRVETDKTSATVICRKNASISVRAQDRYYSSSWSE
WASVPCS
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WYPDAPGEMVVLTCDTPEEDGITWTLDQSSEVLGS
GKTLTIQVKEFGDAGQYTCHKGGEVLSHSLLLLHK
KEDGIWSTDILKDQKEPKNKTFLRCEAKNYSGRFT
CWWLTTISTDLTFSVKSSRGSSDPQGVTCGAATLSA
ERVRGDNKEYEYSVECQEDSACPAAEESLPIEVMVD
AVAKLAYENYTSSFFIRDITKPDPPKNLQLKPLKNSR
QVEVSWEYPDTWSTPHSYFSLTFCVQVQGKSKREK
KDRVETDKTSATVICRKNASISVRAQDRYYSSSWSE
WASVPCS
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WYPDAPGEMVVLTCDTPEEDGITWTLDQSSEVLGS
GKTLTIQVKEFGDAGQYTCHKGGEVLSHSLLLLHK
KEDGIWSTDILKDQKEPKNKTFLRCEAKNYSGRFT
CWWLTTISTDLTFSVKSSRGSSDPQGVTCGAATLSA
ERVRGDNKEYEYSVECQEDSACPAAEESLPIEVMVD
AVHALAYENYTSSFFIRDITKPDPPKNLQLKPLKNSR
QVEVSWEYPDTWSTPHSYFSLTFCVQVQGKSKREK
KDRVETDKTSATVICRKNASISVRAQDRYYSSSWSE
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KEDGIWSTDILKDQKEPKNKTFLRCEAKNYSGRFT
CWWLTTISTDLTFSVKSSRGSSDPQGVTCGAATLSA
ERVRGDNKEYEYSVECQEDSACPAAEESLPIEVMVD
AVAALAYENYTSSFFIRDIIKPDPPKNLQLKPLKNSR
QVEVSWEYPDTWSTPHSYFSLTFCVQVQGKSKREK
KDRVFTDKTSATVICRKNASISVRAQDRYYSSSWSE
WASVPCS
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DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYASTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
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LDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
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MEFGLSWVFLVALFRGVQSIWELKKDVYVVELDWY
PDAPGEMVVLTCDTPEEDGITWTLDQSSEVLGSGKT
LTIQVKEFGDAGQYTCHKGGEVLSHSLLLLHKKED
GIWSTDILKDQKEPKNKTFLRCEAKNYSGRFTCWW
LTTISTDLTFSVKSSRGSSDPQGVTCGAATLSAERVR
GDNKEYEYSVECQEDSACPAAEESLPIEVMVDAVH
KLKYENYTSSFFIRDITKPDPPKNLQLKPLKNSRQVE
VSWEYPDTWSTPHSYFSLTFCVQVQGKSKREKKDR
VETDKTSATVICRKNASISVRAQDRYYSSSWSEWAS
VPCSGGGGSGGGGSGGGGSDKTHTCPPCPAPELLG
GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLT
VLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQ
PREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVD
KSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
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HHSQNLLRAVSNMLQKARQTLEFYPCTSEEIDHEDI
TKDKTSTVEACLPLELTKNESCLNSRETSFITNGSCL
ASRKTSFMMALCLSSIYEDLKMYQVEFKTMNAKLL
MDPKRQIFLDQNMLAVIDELMQALNFEFNSETVPQKS
SLEEPDFYKTKIKLCILLHAFRIRAVTIDRVMSYLNA
SGGGGSGGGGSGGGGSDKTHTCPPCPAPELLGGPS
VFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYASTYRVVSVLTVLH
QDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP
QVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWE
SNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ
QGNVFSCSVMHEALHNHYTQKSLSLSPGK
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DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKEFNWYVDGVEVHNAKTK
PREEQYASTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLWCLVKGFYPSDIAVEWESNGQPENNYKTTPPV
LDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMHEAL
HNHYTQKSLSLSPGK
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DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRT
PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYASTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTPPV
LDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK
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MEFGLSWVFLVALFRGVQSIWELKKDVYVVELDWY
PDAPGEMVVLTCDTPEEDGITWTLDQSSEVLGSGKT
LTIQVKEFGDAGQYTCHKGGEVLSHSLLLLHKKED
GIWSTDILKDQKEPKNKTFLRCEAKNYSGRFTCWW
LTTISTDLTFSVKSSRGSSDPQGVTCGAATLSAERVR
GDNKEYEYSVECQEDSACPAAEESLPIEVMVDAVH
KLKYENYTSSFFIRDIIKPDPPKNLQLKPLKNSRQVE
VSWEYPDTWSTPHSYFSLTFCVQVQGKSKREKKDR
VFTDKTSATVICRKNASISVRAQDRYYSSSWSEWAS
VPCSGGGGGSGGGGSGGGGSDKTHTCPPCPAPELL
GGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKG
QPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVD
KSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
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HHSQNLLRAVSNMLQKARQTLEFYPCTSEEIDHEDI
TKDKTSTVEACLPLELTKNESCLNSRETSFITNGSCL
ASRKTSFMMALCLSSIYEDLKMYQVEFKTMNAKLL
MDPKRQIFLDQNMLAVIDELMQALNFNSETVPQKS
SLEEPDFYKTKIKLCILLHAFRIRAVTIDRVMSYLNA
SGGGGGSGGGGSGGGGSDKTHTCPPCPAPELLGGP
SVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVK
FNWYVDGVEVHNAKTKPREEQYASTYRVVSVLTVL
HQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPR
EPQVYTLPPSREEMTKNQVSLSCAVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLVSKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
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PDAPGEMVVLTCDTPEEDGITWTLDQSSEVLGSGKT
LTIQVKEFGDAGQYTCHKGGEVLSHSLLLLHKKED
GIWSTDILKDQKEPKNKTFLRCEAKNYSGRFTCWW
LTTISTDLTFSVKSSRGSSDPQGVTCGAATLSAERVR
GDNKEYEYSVECQEDSACPAAEESLPIEVMVDAVH
KLKYENYTSSFFIRDIIKPDPPKNLQLKPLKNSRQVE
VSWEYPDTWSTPHSYFSLTFCVQVQGKSKREKKDR
VFTDKTSATVICRKNASISVRAQDRYYSSSWSEWAS
VPCSGGGGGSGGGGSGGGGSDKTHTCPPCPAPELL
GGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVL
TVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKG
QPREPQVYTLPPSREEMTKNQVSLSCAVKGEFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVD
KSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

10

20

30

40

50



(74) JP 2024-534041 A 2024.9.18

19

IL-12p35
t b IgGl
Fel)77 ]

MEFGLSWVFLVALFRGVQSRNLPVATPDPGMFPCL
HHSQNLLRAVSNMLQKARQTLEFYPCTSEEIDHEDI
TKDKTSTVEACLPLELTKNESCLNSRETSFITNGSCL
ASRKTSFMMALCLSSIYEDLKMYQVEFKTMNAKLL
MDPKRQIFLDQNMLAVIDELMQALNFEFNSETVPQKS
SLEEPDFYKTKIKLCILLHAFRIRAVTIDRVMSYLNA
SGGGGGSGGGGSGGGGSDKTHTCPPCPAPELLGGP
SVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVK
FNWYVDGVEVHNAKTKPREEQYASTYRVVSVLTVL
HQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPR
EPQVYTLPPSREEMTKNQVSLWCLVKGFYPSDIAVE
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LTIQVKEFGDAGQYTCHKGGEVLSHSLLLLHKKED
GIWSTDILKDQKEPKNKTFLRCEAKNYSGRFTCWW
LTTISTDLTFSVKSSRGSSDPQGVTCGAATLSVERVR
GDNKEYEYSVECQEDSACPAAEESLPIEVMVDAVH
KLKYENYTSSFFIRDIIKPDPPKNLQLKPLKNSRQVE
VSWEYPDTWSTPHSYFSLTFCVQVQGKSKREKKDR
VFTDKTSATVICRKNASISVRAQDRYYSSSWSEWAS
VPCSGGGGSGGGGSGGGGSGGGGSRNLPVATPDPG
MFPCLHHSQNLLRAVSNMLQKARQTLEFYPCTSEEIL
DHEDITKDKTSTVEACLPLELTKNESCLNSRETSFIT
NGSCLASRKTSFMMALCLSSIYEDLKMYQVEFKTM
NAKLLMDPKRQIFLDQNMLAVIDELMQALNFNSET
VPQKSSLEEPDFYKTKIKLCILLHAFRIRAVTIDRVM
SYLNASGGGGSGGGGSGGGGSDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVSV
LTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKG
QPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVD
KSRWQQGNVEFSCSVMHEALHNHYTQKSLSLSPGK
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MDPKRQIFLDQNMLAVIDELMQALNFNSETVPQKS
SLEEPDFYKTKIKLCILLHAFRIRAVTIDRVMSYLNA
SGGGGSGGGGSGGGGSGGGGSIWELKKDVYVVELD
WYPDAPGEMVVLTCDTPEEDGITWTLDQSSEVLGS
GKTLTIQVKEFGDAGQYTCHKGGEVLSHSLLLLHK
KEDGIWSTDILKDQKEPKNKTFLRCEAKNYSGRFT
CWWLTTISTDLTFSVKSSRGSSDPQGVTCGAATLSA
ERVRGDNKEYEYSVECQEDSACPAAEESLPIEVMVD
AVHKLKYENYTSSFFIRDIIKPDPPKNLQLKPLKNSR
QVEVSWEYPDTWSTPHSYFSLTFCVQVQGKSKREK
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th IgGLTH
S AVAL

MEFGLSWVFLVALFRGVQSRTGGGGGSGGGGSGGG
GSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMIS
RTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKT
KPREEQYASTYRVVSVLTVLHQDWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTK
NQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLVSKLTVDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPGK

26

Sc 1L-
12p40:1L-
12p35:Fc¢
177 ]

MEFGLSWVFLVALFRGVQSIWELKKDVYVVELDWY
PDAPGEMVVLTCDTPEEDGITWTLDQSSEVLGSGKT
LTIQVKEFGDAGQYTCHKGGEVLSHSLLLLHKKED
GIWSTDILKDQKEPKNKTFLRCEAKNYSGRFTCWW
LTTISTDLTFSVKSSRGSSDPQGVTCGAATLSVERVR
GDNKEYEYSVECQEDSACPAAEESLPIEVMVDAVH
KLKYENYTSSFFIRDIIKPDPPKNLQLKPLKNSRQVE
VSWEYPDTWSTPHSYFSLTFCVQVQGKSKREKKDR
VETDKTSATVICRKNASISVRAQDRYYSSSWSEWAS
VPCSGGGGSGGGGSGGGGSGGGGSRNLPVATPDPG
MFPCLHHSQNLLRAVSNMLQKARQTLEFYPCTSEEI
DHEDITKDKTSTVEACLPLELTKNESCLNSRETSFIT
NGSCLASRKTSFMMALCLSSIYEDLKMYQVEFKTM
NAKLLMDPKRQIFLDQNMLAVIDELMQALNFNSET
VPQKSSLEEPDFYKTKIKLCILLHAFRIRAVTIDRVM
SYLNASGGGGSGGGGSGGGGSDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVSV
LTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKG
QPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVD
KSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
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27

Sc IL-
12p35:1L-
12p40:Fc
177

MEFGLSWVFLVALFRGVQSRNLPVATPDPGMFPCL
HHSQNLLRAVSNMLQKARQTLEFYPCTSEEIDHEDI
TKDKTSTVEACLPLELTKNESCLNSRETSFITNGSCL
ASRKTSFMMALCLSSIYEDLKMYQVEFKTMNAKLL
MDPKRQIFLDQNMLAVIDELMQALNFENSETVPQKS
SLEEPDFYKTKIKLCILLHAFRIRAVTIDRVMSYLNA
SGGGGSGGGGSGGGGSGGGGSIWELKKDVYVVELD
WYPDAPGEMVVLTCDTPEEDGITWTLDQSSEVLGS
GKTLTIQVKEFGDAGQYTCHKGGEVLSHSLLLLHK
KEDGIWSTDILKDQKEPKNKTFLRCEAKNYSGRET
CWWLTTISTDLTFSVKSSRGSSDPQGVTCGAATLSA
ERVRGDNKEYEYSVECQEDSACPAAEESLPIEVMVD
AVHKLKYENYTSSFFIRDIIKPDPPKNLQLKPLKNSR
QVEVSWEYPDTWSTPHSYFSLTFCVQVQGKSKREK
KDRVFTDKTSATVICRKNASISVRAQDRYYSSSWSE
WASVPCSGGGGSGGGGSGGGGSDKTHTCPPCPAPE
LLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVS
VLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK
GQPREPQVYTLPPSREEMTKNQVSLWCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG
K
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28

Sc IL-

12p40:1L-
12p35:Fc
[

MEFGLSWVFLVALFRGVQSIWELKKDVYVVELDWY
PDAPGEMVVLTCDTPEEDGITWTLDQSSEVLGSGKT
LTIQVKEFGDAGQYTCHKGGEVLSHSLLLLHKKED
GIWSTDILKDQKEPKNKTFLRCEAKNYSGRFTCWW
LTTISTDLTFSVKSSRGSSDPQGVTCGAATLSVERVR
GDNKEYEYSVECQEDSACPAAEESLPIEVMVDAVH
KLKYENYTSSFFIRDITKPDPPKNLQLKPLKNSRQVE
VSWEYPDTWSTPHSYFSLTFCVQVQGKSKREKKDR
VFTDKTSATVICRKNASISVRAQDRYYSSSWSEWAS
VPCSGGGGSGGGGSGGGGSGGGGSRNLPVATPDPG
MFPCLHHSQNLLRAVSNMLQKARQTLEFYPCTSEEI
DHEDITKDKTSTVEACLPLELTKNESCLNSRETSFIT
NGSCLASRKTSFMMALCLSSIYEDLKMYQVEFKTM
NAKLLMDPKRQIFLDQNMLAVIDELMQALNFNSET
VPQKSSLEEPDFYKTKIKLCILLHAFRIRAVTIDRVM
SYLNASGGGGSGGGGSGGGGSDKTHTCPPCPAPEL
LGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVSV
LTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKG
QPREPQVYTLPPSREEMTKNQVSLSCAVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTVD
KSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

29

Sc IL-
12p35:1L-
12p40:Fc
[

MEFGLSWVFLVALFRGVQSRNLPVATPDPGMFPCL
HHSQNLLRAVSNMLQKARQTLEFYPCTSEEIDHEDI
TKDKTSTVEACLPLELTKNESCLNSRETSFITNGSCL
ASRKTSFMMALCLSSIYEDLKMYQVEFKTMNAKLL
MDPKRQIFLDQNMLAVIDELMQALNFNSETVPQKS
SLEEPDFYKTKIKLCILLHAFRIRAVTIDRVMSYLNA
SGGGGSGGGGSGGGGSGGGGSIWELKKDVYVVELD
WYPDAPGEMVVLTCDTPEEDGITWTLDQSSEVLGS
GKTLTIQVKEFGDAGQYTCHKGGEVLSHSLLLLHK
KEDGIWSTDILKDQKEPKNKTFLRCEAKNYSGRFT
CWWLTTISTDLTFSVKSSRGSSDPQGVTCGAATLSA
ERVRGDNKEYEYSVECQEDSACPAAEESLPIEVMVD
AVHKLKYENYTSSFFIRDIIKPDPPKNLQLKPLKNSR
QVEVSWEYPDTWSTPHSYFSLTFCVQVQGKSKREK
KDRVFTDKTSATVICRKNASISVRAQDRYYSSSWSE
WASVPCSGGGGSGGGGSGGGGSDKTHTCPPCPAPE
LLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVS
VLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAK
GQPREPQVYTLPPSREEMTKNQVSLSCAVKGFYPSD
TAVEWESNGQPENNYKTTPPVLDSDGSFFLVSKLTV
DKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
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MCPARSLLLVATLVLLDHLSLARNLPVATPDPGMFP
CLHHSQNLLRAVSNMLQKARQTLEFYPCTSEEIDHE
IL-12p35 DITKDKTSTVEACLPLELTKNESCLNSRETSFITNGS
30 xHis CLASRKTSFMMALCLSSIYEDLKMYQVEFKTMNAK
LLMDPKRQIFLDQNMLAVIDELMQALNFNSETVPQ
KSSLEEPDFYKTKIKLCILLHAFRIRAVTIDRVMSYL
NASGGSHHHHHHHH
AN N 2
31 7171 MCHQQLVISWFSLVFLASPLVA
AN N ZWA
32 71 9 MCPARSLLLVATLVLLDHLSLA
AN N ZVA
33 17 3 MEFGLSWVFLVALFRGVQS
IWELKKDVYVVELDWYPDAPGEMVVLTCDTPEEDG
ITWTLDQSSEVLGSGKTLTIQVKEFGDAGQYTCHKG
WT  IL- GEVLSHSLLLLHKKEDGIWSTDILKDQKEPKNKTFL
12p40 RCEAKNYSGRFTCWWLTTISTDLTFSVKSSRGSSDP
34 a7 QGVTCGAATLSAERVRGDNKEYEYSVECQEDSACP
VL AAEESLPIEVMVDAVHKLKYENYTSSFFIRDIIKPDP
PKNLQLKPLKNSRQVEVSWEYPDTWSTPHSYFSLT
FCVQVQGKSKREKKDRVFTDKTSATVICRKNASISV
RAQDRYYSSSWSEWASVPCS
RNLPVATPDPGMFPCLHHSQNLLRAVSNMLQKARQ
WT IL- | TLEFYPCTSEEIDHEDITKDKTSTVEACLPLELTKNE
a5 1gp35 ¥ | SCLNSRETSFITNGSCLASRKTSFMMALCLSSIYEDL
77" 77 F | KMYQVEFKTMNAKLLMDPKRQIFLDQNMLAVIDEL
ML MQALNFNSETVPQKSSLEEPDFYKTKIKLCILLHAF
RIRAVTIDRVMSYLNAS
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INTERNATIONAL SEARCH REPORT

JP 2024-534041 A 2024.9.18

International application Mo.

PCTIUS 2275002

A

IPC

CLASSIFICATION OF SUBJECT MATTER
- INV. CO7K 14/64, AB1K 47/68 (2022.01)

ADD. CO7K 16/24 (2022.01)

CPC - INV. CO7K 14/5434, AG1K 47/68

ADD. COTK 14/54, AG1K 47/6813, CO7K 2318/00, COTK 2319/30

According to International Patent Classification (FPC) or to both national classification and 1PC

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
See Search History document

Documentation searched ather than minimum documentation to the extent that such documents are included in the fields searched
See Search History document

Electronic data base consulted during the international search {name of data bas¢ and, where practicable, search terms used)
See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X =—1GLASSMAN et al., Structural basis for iL-12 and 1L-23 receptor sharing reveals a gateway for | 1-3

— shaping actions on T versus NK cells, Cell, 18 February 2021, Vol. 184, p 983-899; p 989, col 1, | ~=——

Y para 3; P 983, ¢el 2, para 3; p996, col 1, para 2 68

A 4-5

Y US 2002/0119940 A1 (NORDSTROM et al.} 28 August 2002 {29.08.2002); para [0026]; SEQ D |6

—_ NO; 1 —_—

A 4-5

Y US 2008/0125441 A1 (BRAUGHLER et al.) 14 May 2009 (14.05.2008); para {0054]; SEQ [D 7
NO: 7

Y US 9,562,100 B2 (MEDIMMUNE, LLC) 7 February 2017 (07.02.2017); Abstract; col 1, In 46-51; (8,9
col 25, In 36-44

Y US 2020/0095323 A1 (THE GENERAL HOSPRITAL CORPCGRATION}) 26 March 2020 9
(26.03.2020) para [C0D5H[0006]; SEQ ID NO:; 1

D Further documents are listed in the continuation of Box C.

D See patent family annex.

*
p®

wpye
«gr

o

e
wp

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

document cited by the applicant in the international application

earlier application or patent but published on or after the international
filing date

decument which m?lr throw doubts on priority claim(s) or which
i¢ eited to establish the f{mblicaticm date of another citation or other
special reason (as specified)

document referring toan oral disclosure, use, exhibition orothermeans
document published prior to the international filing date but later than
the priority date claimed

“T" later document published afier the internatioral filing date or priority
date and not in conflict with the a;:giicatiun but cited to understand
the principle or theory underlying the invention

“X" document of particular relevance; the claimed invention cannol be
considered novel ar cannat be considered to involve an inventive step
when the dosument is taken alone

“Y" document of particular relevance; the claimed invention canngt
be considered to inhvolve an inventive step n the document is
combined with one or more other such documents, such combination
being ebvicus to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

8 Novernber 2022

Date of mailing of the international search report

JAN 20 203

Name and mailing address of the ISA/US

Mail Stop PCT, Aftn: ISA/US, Gommissioner for Patents
P.0O. Box 1450, Alexandtia, Virginla 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Kari Redriguez

Telephone No. PCT Helpdesk: 671-272-4300

Form PCT/ASA/210 (second sheet) (July 2022)
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PCT/US 22/75002

Box No. [ Nucleotide and/or amina acid sequence(s) (Continuation of item 1.c of the first sheet)

1. ‘With regard to any nucleotide and/or amine acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. forming part of the international application as fi led.

b. El furnished subsequent to the international fi ling date for the pwposes of international search (Rule 13ter.1{a)),

D accompanied by a statement to the effect that the sequence listing does not go beyond the disclosure in the
international application as filed,

2, l:' With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this report has been
established fo the extent that a meaningful search conid be carried out without a WIPQ Standard ST.26 compliant sequence
listing.

3. Additionel comments:

Form PCT/ISA/210 (continuation of first sheet (1)) (Tuly 2022)
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INTERNATIONAL SEARCH REFORT International application No.

PCT/US 22/75002

Box No. 11 Ohservations where certain claims were found unsearchable (Continnation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I:' Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2, D Claims Nos.:

because they relate to parts of the internationa] application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(z),

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of Erst sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
This application contains the following inventions or groups of inventions which are not so linkad as to form a single general Inventive
coneept under PCT Rule 13.1. In order for all inventions to be searchad, the appropriate addltional search fees must be pald.

e Continued on extra sheet™**

1. I:‘ As all required additional search fees were timely paid by the applicant, this internaticnal search report covers all searchable
claims.

2. |:| As ail searchable claims could be searched without effort justifying additiona] fees, this Authority did not invite payment of
additional fees.

3. D As enly some of the required additienal search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:
1-9, limited as discussed on extra sheet

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

|:| The additional search fees were accompanied by the applicant’s protest but the applicable protest
-fee was not paid within the time limit specified in the invitation.

[:I No protest accompanied the payment of additional search fees.

Form PCT/SA/210 (continuation of first sheet (2)) (Tuly 2022)
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INTERNATIONAL SEARCH REPORT International apphication Na.

PCT/US 22{75002

Continuation of Bax Na. Il {Observations where unity of invention is lacking),

Group 1+, claims 1-14, directed to a compositton comprising an 1L-12 varlant polypeptide. The compaosition will be searched to the
extent that the IL-12 variant polypeptide encompasses a p35 subunit {IL-12p35) with or without a signal peptide and a p40 subunit (IL-
12p40}, wharein said 1£-12p40 of safd IL-12 variant polypeptide comprises mutation H216A relative to SEQ ID NO: 1 (SEQ ID NO: 3),
wherein said IL-12p35 of the IL-12 variant polypeptide comprises an amino acid sequence SEQ ID NO: 2, whare [L-12p40 is fused to
one IgG Fo domain (i.e. SEQ 1D NO: 10). The first named invention was determined based on this being the first isted p40 subunit
{claims 4-6), the first listed p35 subunit (claim 7), and the firat listed half-iife extending fuslon (claim 8). This first nared Invention has
been selected based on the guidance set forth in section 10.54 of the PCT International Search and Preliminary Examination Guidelines.
Itis believed that claims 1-9 encompass this first named inventlon, and thus these claims will be searched without fee to the extent that
the IL-12 varlant encompasses IL-12p40 with H216A relative to SEQ ID NO: 1 {SEQ ID NO: 3) and IL-12p35 SEQ iD NG: 2, where IL-
12p40 is fused to one Ig& Fc donain {i.e. SEQ ID NO: 10). Additional IL-12 variant(s) will be searched upan the payment of additional
fees. Applicants must specify the claims that encompass any additionally elected IL-12 varlant(s). Applicants must further indicats, if
applicabile, the claims which encompass the first named inventian, If different than what was Indicated above for this group. Failure to
clearly identify how any pald additicnal invention fees are to be applied to the "+ group(s) will result in only the first claimed invention to
be searched. An exemplary slection would be where IL-12 variant polypeptide encompasses a p35 subunit {IL-12p35) with or without a
signal peplide and a p40 subunit (IL-12p40), whereln sald 1L-12p40 of said IL-12 varlant polypeptide comprises mutation K217A relative
to SEQ ID NO: 1 (SEQ ID NO: 4), wherein said IL-12p35 of the IL-12 variant polypeptide comprises an amine acid sequence SEQ ID
NO: 2, where 1L-12p40 Is fusad to one Ig€ Fe domakn (l.e. SEG ID NO: 10), {claims 1-9).

Group I, claims 1517, directed to a composition comprising one or mare nucleic acid melecule encoding at least one IL-12p40 peptide.

Graup I+, claims 18-27, directed to a method of lreating or preventing a disease or disorder in a subject in need thereof. Group I+ will
be searched upon payment of addifional fees. The method may be searched, for exampls, to encompass 12p40 SEQ ID NO: 1 and
12p35 SEQ ID NO: 2 for an additional fee and election as such. It is belleved that clsims 18-27 read on this exemplary invantion.
Additional 12p40 and 12p35 sequence(s) will be searched upon fhe payment of additional fees. Applicants must specify the claims that
encompass any additionally elected 12p40 and 12p35 sequenca{s). Failure to clearly identify how any paid additional invention feas are
to be applied to the"+" group(s) will result in only the first claimed invention to bs searchad. Another sxemplary alaction would be 12p40
SEQ ID NO: 3 and 12p35 SEQ ID NOQ: 2 {¢lalms 18-27).

The inventions listed as Groups |+, Il and Ili+ do not relate to a single specisl technical feature under PCT Rule 13.1 because, under
PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasans:

Special technicel features

Groug |+ has the special technical feature of a composition comprising or consisting of an 1L-12 varfant polypeptide, that Is not required
by Group 1l or lll+,

Group |l has the spedial technlcal feature of a composition comprising ar consisting of one or more nucleic acid melecules encoding at
least cne [L-12p40 peptide, that Is not required by Group I+ or I+

Group lIl+ has the spacial fechnical feature of a method of treating or preventing a disease or disorder In a subject in need thereof, that
is not required by Group I+ or 1.

The Inventicns of Group H and the Inventlons of Group |Il+ each include the special technical feature of a unique amine acid sequence.
Each amino acid sequence encodes a unique peptide, and is consldered a distinct technical feature.

Commeon technical features

Tha inventiens of Group H, 1+ and lIl share the commen technical feature of a compesition comprising an IL-12 variant palypeptide,
wharein said |L-12 variant polypeptide possesses sub-maximal signaling efficacy through s receptors relative to wild-type (WT) IL-12.

No fechnical features are shared batwean the peptide amino acid sequences of Group I+ and of Group |l1+ and accordingly these
groups lack unity a priori.

Additionally, even If the inventions listed a5 Group I+ were considered to further shara tha technical features of including: wherein said IL
-12p40 of sald IL-12 variant polypeptide comprises at least one mutation, further wherein said I1L-12p40, sald I1L-12p35, or a combination
thereof is fused to at lsast one in viva halflife extending fusicn, these shared technical features are previously disclesed by the prior art,

as further discussed balow.

Additionally, even if the inventions listed as Group Il1+ were considered to further share the technical features of including: a method of
treating or preventing a disease or disorder in a subject in need thereof, comprlsing administering to said subject a composition
comptising an IL-12 variant polypepiide, these shared technical features are previously disclosed by the prior art, as further discussed
below.

»==Continuad in International Search Report on naxt sheet™™**

Forn PCT/SA/Z1D (extra sheet) (Tuly 2022)
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=e=r=Cantinuation of Observations where unity of invention is lacking from previcus sheet™™"

The feature shared by Groups I+, Il and Tll+ and the feature shared by the inventions listed as Group I+ and |11+ are taught by ihe article
antitled "Structural basis for IL-12 and IL-23 receptar sharing reveals a gateway for shaping actions on T versus NK cells" by Glassman
etal., (Coll. Feh 18, 2021; 184, 983-998) (hereinafter *Glassman"}, or made obvious over Glassman, in view of US 8,562,100 B2 to
Medimmuna, LLC {hereinafter "Medlmmune®).

Glassman teaches a composition eomprising an IL-12 variant polypeptide, wherein said |L-12 variant polypeptide possesses sub-
maximal signaling efficacy through its racaptots relative to wild-type (WT) IL-12 {p 989, col 1, para 3 "Based on the shared role of the
p4/IL-12Rb1 interaction In both the IL-12 and 1L-23 recapior complexes, we targeted this interface to modutate STAT4 slgnaling in the
context of IL-12, and STAT3 signaling in the context of IL-23, by systematically impairing the efficiency of IL-12Rb1 recruftment. We
created a series of IL-12 and IL-23 variants by introducing alanine substitutions in two leops of p40 D7 that mediate Interactions with 1L~
12Rb1 {Figure 4D). We found that individual alanine mutations (Glug1Ala and PheB2Ala) reduced the potency of IL-12 and IL-23, as
indicated by an increase in the half-maximal effective concentration {EC50) for phospho-STAT4 (pSTAT4) and phospho-STAT3
(pSTAT3}. This effect was exaggerated by multiple alanine mutations (4A: ProdgAlalAsp40AlalGluB1AlaiPhe82Ala) that had decreased
maximal STAT phosphorylation and Inereased the EC50 relative to wild-type cytokines (Figures 4E and 4F}. The magnitude of these
offects was larger for IL-23, likely due to the 10-fold difference In affinity between R-12 and IL-23 for IL-12Rb2 and IL-23R, respectively.
The ability of a slngle interface on p40 to modulate pSTAT3 and pSTAT4 suggests that the p40/IL-12Rb1 Interfaca can serve as a
“fulcrum” to control beth IL~12 and [L-23 signaling.”).

Glassman further teaches whersin said IL-12 variant polypeptide comprises at least one mutation relatlve to WT IL=12 (p 989, col 1, para

Glassman further teaches said IL-12 varlant polypeptide comprises a p35 subunit {IL-12p35) with or without a signal peptide and a p40
subunit {IL-12p40} with or without & signal peptide (Abstract "We present & crystal structure of tha quaternary IL-23 (IL-23p19/p40)IL-
23R/M12Rb1 complex, together with cryoelectron microscopy (ervo-EM) maps of the complate IL-12 (IL-1 2p35/pd0)/iL-12Rb2/1.12Rb1
and IL-23 receptor {IL-23R) complexes, which reveal "non-canonical” topologies whers IL-12Rb1 directly engages the common pd0
subunit”).

Glassman further teaches a mathad of treating or praventing a disease or disorder In & subject in need thereof, comprizing adminlstering
to said subjact a composition comprising an |L-12 variant polypepfide (p. 985, col 1, para 2 *In praclinical medels, IL-12 administration
has been shown to promote tumor clearance”; p. 984, col 1, para 4; p. 991, col 2, para 24 "determine the capacity of L-12 partial
agonists to provide therapeutic benefit in viva™).

Blassman fails to further teach wherein sald IL-12p40, sald IL-12p35, or a combination thereof Is fused to at least one in vivo half-life
extending fusion selected from a group consisting of: an IgG Fc domain, an IgG Fc variant domain, human serum albumin (HSA),
polyethylene glycol (PEG), and an antl-HSA nanobody.

Madimmune teaches wherein modifying a bicactive molecule, such as IL-12 with an 1gG Fc domain increases the halfHife of the
bicactive material (Abstract "molecules, including IgGs, non-lgG immuneglabulins, proteins and non-protein agents, that have increased
in vivo half-lives ..increased half-lives have the advantage that smaller amounts and or less fraquent dosing is required In the
therapeutic, prophylactic or diagnostic use of such molacules.”; ¢l 1, In 46-55 "Increasing the half-life of therapeutic and dlagnostic [gGs
and other bicactive malecules using melhods of the invention has many benafits including reducing the amount and/or frequency of
dosing of these molecules, for example, in vaccines, passive immunatherapy and other tharapeutic and prophylactic methods."; col 25,
In 3644 "A bloactive molecula can be any polypeptide or synthetic drug known to one of skill in the art... Examples of bloactive
polypeptides include, but ara not limited to, varlous types of antibodies, cytokings...IL-127). Given the abllity of [gG Fc domains to
increase the haié-life of IL~12, it would have been obvious to an arfisan of ordinary skill in the art to consider modifying the [L-12 molecule
to Include an IgG Fe domain.

As the technical features were known in the art at the ime of the invention, they cannot be consldered special technical features that
would otherwise unify the groups.

Therefore, Groups |+, Il and lll+ inventions lack unity under PCT Rule 13 because they da not share the same or corresponding special
technical feature.

Form PCT/ISA/210 {extra sheet) (July 2022)
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