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“Kabat et al. (1991)Sequences of Proteins of Immmnological Interest, Fifth Edition, U. S. Department
of Health and Human Services, NIH Publication No. 91-3242
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VTIGKLVHANFGTKKDFEDLYTPVNGSIVIVRAGKITFAEKVANAESLNAIGVLIYMD
QTKFPIVNAELSFFGHAHLGTGDPYTPGFPSFNHTQFPPSRSSGLPNIPVQTISRAAA
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DFPAAPRLYWDDLKRKLSEKLDTTDFTSTIKLLNENLYVPREAGSQKDENLALYIEN
QFREFKLSKVWRDQHFVKIQVKDSAQNSVIIVDKNGGLVYLVENPGGYVAYSKAAT
VTGKLVHANFGTKKDFEDLDSPVNGSIVIVRAGKITFAEKVANAESLNAIGVLIYMDQ
TKFPIVKADLSFFGHAHLGTGDPYTPGFPSFNHTQFPPSQSSGLPNIPVQTISRAAAE
KLFGNMEGDCPSDWKTDSTCKMVTSENKSVKLTVSNVLKETKILNIFGVIKGFVEPD
HYVVVGAQRDAWGPGAAKSSVGTALLLKLAQMFSDMVLKDGFQPSRSIIFASWSAG
DFGSVGATEWLEGYLSSLHLKAFTYINLDKAVLGTSNFKVSASPLLYTLIEKTMQDV
KHPVTGRSLYQDSNWASKVEKLTLDNAAFPFLAYSGIPAVSFCFCEDTDYPYLGTTM
DTYKELVERIPELNKVARAAAEVAGQFVIKLTHDTELNLDYERYNSQLLLFLRDLNQ
YRADVKEMGLSLQWLYSARGDFFRATSRLTTDFRNAEKRDKFVMKKLNDRVMRVE
YYFLSPYVSPKESPFRHVFWGSGSHTLSALLESLKLRRQNNSAFNETLFRNQLALAT
WTIQGAANALSGDVWDIDNEF(OODODO107)
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Ab Fae IMGT Kabat Chothia

CDR-H1 GENIKDDY (%15 1) DY (Bc% = 7) GENIKDD (B35 12)
WIDPEI\KSUI‘EIY%SPgQJ (A& NG (S8 B 1)
CDR-H3 | TIWLRRGIDY (BiF1E&5-3) WLRRGLDY (EC%1E+ 9) LRRGLD (F% 1= 14)
RSSKSLLHSNGYTYLF (B33 | SKSLLHSNGYTY (Bc413%& =
5 10) 15)
CDR-.2 RS (#EFIE= 5) RMSNLAS  (FcF &= 11) RMS (EFIE S 5)
CDRL3 | MQHLEYPFT (Bl411%%-6) MQHLEYPFT (%1% 5-6) | HLEYPF (El4E 5 16)
EVQLORSGAELVRPGASVKLSCTASGENTKDDYMYWVKQRPEQGLEWI GWIDPENGDTEYASKFQDKATVTADTSSNTA
YLQLSSLTSEDTAVYYCTLWLRRGLDYWGQGTSVIVSS (BC%1[&5- 17)
DIVMIQAAPSVPVTPGESVSISCRSSKSLLHSNGY TYLFWFLQRPGASPALLIYRMSNLASGVPDRFSGSGSGTAFTLR
ISRVEAEDVGVYYCMQHLEYPFTRGGGTKLETK (#1755 18)

CDR-H2 IDPENGDT  (Bc#1[2&5- 2)

CDR-L1 | KSLIHSNGYTY (FC#I&%E-4)
3-M

VH

VL

CDRHL [ GRNTKDDY (B35 1) DOW (ECFIES T | GANIKDD (AiFE % 12)
WIDPETGDTE:(%ALS;G*‘(DQD BEVE| o mE o)
(DRH3 [ TUWLRRGLDY (5% 3) | WIRRGLY 5 9) | LRROLD (EFES 14)

3-A
N54T* | CDR-2 IDPETGDT (Bd#13R7= 19)
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CDR-L1 | KSLIHSNGYTY (Bi%I[&5-4) RSSKSMEE%F BeF\ SKSHHSWE) BeHVES
(DR2 RS (A5 5) RVMSNLAS (FCA 1[5 11) RS EeFIREE 5)
CDRL3 |  MQHLEYPFT (Bd4I[EE5-6) MQHLEYPFT (Bc%1375 6) HLEYPF (g %1355 16)
- EVQLAQSGAELVRPGASVKLSCTASGENTKDDYMYWVKQRPEQGLEWTGWIDPETGDTEYASKFQDKATVTADTSSNTA
YLQLSSLTSEDTAVYYCTLWLRRGLDYWGQGTSVIVS S (4= 22)
- DIVMTQAAPSVPVTPGESVS TSCRSSKSLLHSNGY TYLFWFLQRPGASPQLLI YRMSNLASGYPDRESGSGSGTAFTLR
ISRVEAEDVGVYYOMQHL EYPFTFGGGTKLELK  (BC% 1135 5+ 18)
CDR-H1 GENIKDDY (BCFIE2- 1) DDYWY (B 7) GENIKDD (Bl = 12)
QR | RS GEBIESZ) | EHE| b EsEs )
CDR-H3 | TIMRRGIDY (BiFIEE-3) WLRRGLDY (%1255 9) LRRGLD (ECHE 5 14)
TRl | KSLLESNGYTY GRpiEs 4 RSSKSM}ISNSY’IY]E (BCHE | SKSLLHSNGYTY (A% 1% 5
3-M £ 10) 15)
N34Sk | CDR2 RS (EHIES 5) RVMSNLAS  (Fc# 1365 11) RS (BlF113E5 5)
CDRL3 | MQULEYPFT (HCA1E+5-6) MQHLEYPFT (#4145 6) HLEYPF (Bd%EE5 16)
- EVQLAQSGAELVRPGASVKLSCTASGENTKDDYMYWVKQRPEQGLEWTGWIDPESGDTEYASKFQDKATVTADTSSNTA
YLQLSSLTSEDTAVYYCTLWLRRGLDYWGQGTSVIVSS  (Bl% 1175+ 26)
Vi DIVMTQAAPSVPVTPGESVSTSCRSSKSLLHSNGYTYLFWFLQRPGASPQLLT YRMSNLASGVPDRFSGSGSGTAFTLR
TSRVEAEDVGVYYOMQHL EYPFTFRGGGTKLETK (B 11355 18)
CDR-H1 | GYSITSGYY (BoFIEE-27) SGYYWN (FEoF&E-33) | GYSITSGY (&5 38)
CDR-H2 ITFDGAN (BC%1E55- 28) LT ‘%.“ Bf\l B FIG (EF1RES- 39)
CDR-H3 | TRSSYDYDVIDY (Bl#IER-29) | SSYDYDVIDY (Bo#IE%E-35) | SYDYDVID (Ei¥IEE=- 40)
CDR-L.1 QDISNF (Fg%11%&2- 30) RASQDISNFIN (Bt%1E75- 36) | SQDISNF (Bi#I)&+ 41)
3IML2 | CDR-L2 YIS (HoFIER- 31) YISRIHS (BRFE&E-37) YIS (FeFIEE 31)
CDR-L3 | QAGHTLPYT (A% 32) QQGHTLPYT (BcF1357-32) | GHILPY (Bd%)3&75-42)
- DVQLAESGPGLVKPSQSLSLTCSVTGYSITSGY YWNWIRQFPGNKLEWMGY I TFDGANNYNPSLKNRI ST TRDTSKNQF
FLKLTSVTTEDTATYYCTRSSYDYDVLDYWGQGTTLTVSS (B #13&2- 43)
- DIQMIQTTSSLSASLGDRVT ISCRASQD I SNFLNWYQQRPDGTVKLLIYYTSRLHSGVPSRFSGSGSGTDFSLTVSNLE
QEDIATYFCQQGHTLPYTRGGGTKLEIK  (BC#113E - 44)
CDR-H1 GYSFIDYC (Fl41%7=- 45) DYCIN (B!~ 51) GYSFIDY (Fic %1+ 56)
e | resar @EpEs e | e SO o @i g on)
e (DR-H3 | AREDYYPYHOMDY (BE#1E52- 47) | EDYYPYHOMY (FCFIE5-53) | DYYPYHOMD (Bo%I|%&7- 58)
TRl | ESVIGIDNF @RS 45) RASEEVDGYDNS;\J)H BYE smmms;;)@ﬂﬂ%‘é%
(DR-1.2 RAS (BdHIRES- 49) RASNLES (BC%117&5 55) RAS (BAIREH- 49)
CDR-1.3 |  QQSSEDPWT (B2 50) QQSSEDPWT  (Bic%11&55-50) | SSEDPW (B2 60)
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i QTQLQQSGPELVRPGASVK TSCKASGYSFTDYC INWVNQRPGRGLEWTGWT YPGSGNTRYSERFKGKATLTVDTSSNTA
YMQLSSLTSEDSAVYFCAREDYYPYHGVDYWGQGTSVIVSS  (BC% &=+ 61)
W DIVLTQSPTSLAVSLGARATTSCRASESVDGYDNSFMHWY QQKPGAPPKLLIFRASNLESGIPARFSGSGSRTDFTLTT
NPVEAADVATYYOQRSSEDPWTFGGGTKLETK (Bl 4112&5- 62)
CDR-HL | GYSFIDYY (BECAIZ%E63) DYYIN (A5 64) GYSFTDY (Bc%113% 5 56)
(DRH2 | IVPGSGNT (Bc#1[3&5- 46) mmmgﬁg 6 el GSG (A5 57)
CDR-H3 | AREDYYPYHOMDY (BC%1[Z&5- 47) | EDYYPYHGMDY (BCAEE-53) | DYYPYHAD (ECFIZES- 53)
. RASESVDGYDNSRVH  (Bit#113% 7| SESVDGYDNSF (B4 5
— (DR-L1 | ESVDGYDNSF (B#I[E5- 48) 5) 59)
33y« | CDR1.2 RAS (BLH1E& 5 49) RASNLES (Bic#|E5- 55) RAS (El%I[3&5- 49)
CDR-L3 | QQSSEDPWT (Fid%113: 5 50) QRSSEDPWT  (BCA112&5-50) | SSEDPW (%11 - 60)
- QIQLAQSGPELVRPGASVKT SCKASGYSFTDYY INWVNQRPGAGLEWIGWIT YPGSGNTRYSERFKGKATLTVDTSSNTA
YMQLSSLTSEDSAVYFCAREDYYPYHGVDYWGQGTSVTVSS (B4 2+ 65)
i, DIVLTQSPTSLAVSLGQRATISCRASESVDGYDNSFMHWYQQKPGQPPKLLIFRASNLESGIPARFSGSGSRTDFTLTT
NPVEAADVATYYCQRSSEDPWTFGGGTKLEIK (K413 5- 62)
CDR-HL | GYSFTDYD (Fl#11 &%= 66) DYDIN (B4 11E5- 67) GYSFTDY (Hi412&+5- 56)
(DR-H2 | IYPGSNT (fic4113&5- 46) wmcscwmgag{ b GSG (B4 57)
CDR-H3 | AREDYYPYHGMDY (BC#11&5- 47) | EDYYPYHGMDY (Bc411&E- 53) | DYYPYHAD (EZHI[E5 58)
. RASESVDGYDNSPVH - (#4113 75| SESVDGYDNSF - (K% 75
- 119 (DR-L1 | ESVDGYDNSF (B#I[E5- 48) 50) 59)
C33Dx | CDR1.2 RAS (BcA1R&5 49) RASNLES  (Bc 4127 55) RAS (Bc41E 5 49)
CDR-L3 | QQSSEDPWT (B%113 55 50) QUSSEDPWT  (BCA11Z& - 50) | SSEDPW (B4 =- 60)
Vi QTQLQASGPELVRPGASVKT SCKASGYSFTDYD INWYNQRPGAGLEWT GWTYPGSGNTRY
SERFKGKATLTVDTSSNTAYMALSSLTSEDSAVYFCAREDYYPYHRVMDYWGAGTSVTVSS (B4 1):&=- 68)
W DIVLTQSPTSLAVSLGARAT TSCRASESVDGYDNSFMHWY QQKPGAPPKLLIFRASNLESGIPARFSGSGSRTDFTLTT
NPVEAADVATYYOQRSSEDPWTEGGGTKLEIK  (Bl%113& = 62)

KERNEIL, ZREEATDHTNEND MBSO Kabat 72230 720D,
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Hitk

FIZERIRT X/ B e

34
VH3
(NBAT*) /V
k4

Vit
EVQLVQSGSELKKPGASVKVSCTASGEN LKDDYMYWYRQPPGKGLEW I GWIDPETGDTEYASKFQDRV IVIADTS INTAYMELSS
LRSEDTAVYYCTLWLRRGLDYWGQGTLVTVSS (Br%& = 69)

Vit
DIVMIQSPLSLPVTPGEPAS ISCRSSKSLLHSNGY TYLFWROQRPGQSPRLL T YRMSNLASGVPDRESGSGSGTDFTLKLSRVEA

3A4

VH3
(NB4S#) /V

k4

EDVGVYYCMQHLEYPFTRGGGTKVETK (% 1[E2- 70)

VH:

EVQLVQSGSELKKPGASVKVSCTASGENTKDDYMYWVRQPPGKGL EWTGWIDPESGDTEYASKFQDRVTVTADTSTNTAYMELSS
[ RSEDTAVYYCTIRLRRGLDYWGQGTLVTVSS (A% 71)

Yt
DIVMTQSPLSLPYTPGEPAS TSCRSSKSLLHSNGY TYL FWFQQRPGQSPRLLT YRMSNLASGVPDRESGSGSGTDFTLKISRVEA
EDVGVYYCMQHLEYPFTFRGGGTKVEIK (A= 70)

3A4
VH3 /V k4

VH:
EVQLVQSGSELKKPGASVKVSCTASGEN LKDDYMYWYRQPPGKGLEWIGWIDPENGDTEYASKFQDRVTVIADTS INTAYMELSS
LRSEDTAVYYCTLWLRRGLDYWGAGTLVTVSS  (Bc#|[& = 72)

VL:
DIVMTQSPLSLPVTPGEPAS TSCRSSKSLLHSNGY TYLFWFQURPGASPRLL T YRMSNLASGVPDRFSGSGSGTDFTLKISRVEA
EDVGVYYCMQHL EYPFTFGGGTRVETK  (BRA3E 5 70)

M12
VH3/V k 2

VH:
QVQLQRSGPGLVKPSQTLSLTCSVTGYST TSGYYWNWTROPPGKGLEWMGY T TRDGANNYNPSLENRVS TSROTSKNGFSLKL.SS
VTAEDTATYYCTRSSYDYDVLDYWGQGTTVIVSS  (Bc% & = 73)

VL:
DIGMTQSPSSLSASVGDRVT I TCRASQDISNFLNWYQRKPGRPVKLLIYYTSRLHSGVPSRESGSGSGTDFTLTISSLQPEDFAT

M12
VH3/V & 3

YFOQAGHTLPYTEGRGTKLEIK (Be#[E5- 74)

VH:

QVQLQESGPGLVKPSATLSLTCSVIGYST TSGYYWNWIRQPPGKGLEWMGY T TFDGANNYNPSLKNRVS ISRDTSKNQFSLKLSS
VTAEDTATYYCTRSSYDYDVLDYWGQGTTVIVSS  (Bc%13&=- 73)

VL:
DIQMTQSPSSLSASVGDRVT TTCRASQDISNFLNWYQRKPGQPVKLLTYYTSRLHSGVPSRFSGSGSGTDFTLT ISSLQPEDFAT
YYOQQGHTLPYTEGQGTKLEIK (#1175 75)

M1z
VI k 2

VH:
QVQLQESCPOLVKPSQTLSLTCTVIGYS I TSGYYWNWIRQPPGKGLEWTGY T TFDGANNYNPSLENRVS TSRDTSKNQRSLELSS
VTAEDTATYYCTRSSYDYDVLDYWGQGTTVIVSS (BC#1/&: - 76)

VL:
DIQMTQSPSSLSASVGDRVT I TCRASQDISNFLNWYQQKPGQPVKLLIYYTSRLHSGVPSRESGSGSGTDITLTISSLQPEDEAT

M12
VH4/V k 3

YFOQAGHTLPYTFGAGTKLEIK (4[5 74)

VH:
QVQLQESGPOLVKPSQTLSLTCTVTGYST TSGYYWNWI ROPPGKGLEWTGY T TRDGANNYNPSLENRVS TSRDTSKNQFSLKLSS
VTAEDTATYYCTRSSYDYDVI DYWGAGTTVIVSS  (Bc%117% = 76)

VL:
DIQUTQSPSSLSASVGDRVT TTCRASQDISNFLNWYQRKPGQPVKLLTYYTSRLHSGVPSRFSGSGSGTDFTLTISSLQPEDFAT
YYCQAGHTLPYTEGRGTKLEIK (411 5 75)
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bl AR T 3 ./ BEACH ek
VH:
5H12 | QVQLVQSGAEVKKPGASVKVSCKASGYSFTDYYINWVRQAPGQG EWMGWTYPGSGNTRYSERFKGRVT T TRDTSASTAYMELSS
VH5  |LRSEDTAVYYCAREDYYPYHRMDYWGQGTLVIVSS (Bl411%& = 77)
(C33Y%) /V |VL:
k3 |DIVLTQSPDSLAVSLGERATINCRASESVDGYDNSFVHWYQQKPGQPPKLLIFRASNLESGVPDRFSGSGSRTDFTLTISSLQAE
DVAVYYOQASSEDPWTFGAGTKLEIK (B%1E - 78)
VH:
SHI2  |QVQLVQSGAEVKKPGASVKVSCKASGYSFTDYDINWVROAPGAGLEWGWTYPGSGNTRYSERFKGRVT T TROTSASTAYMELSS
VH5  |LRSEDTAVYYCAREDYYPYHGMDYWGQGTLVTVSS (HCA1E 5 79)
(C33D%) /V VL
k4 |DIVMIQSPDSLAVSLGERAT INCRASESVDGYDNSEVHWY QQKPGQPPKLLIFRASNLESGVPDRESGSGSGTDFTLTISSLQAR
DVAVYYCQRSSEDPWTFGQGTKLEIK (518 5 80)
VH:
5H12  |QVQLVQSGAEVKKPGASVKVSCKASGYSFTDYYINWVRQAPGAGL EWMGWTYPGSGNTRYSERFKGRVT T TROTSASTAYMELSS
VH5  |LRSEDTAVYYCAREDYYPYHGMDYWGQGTLVIVSS (BCAI&E 5 77)
(C33v%) /V |VL:
k4  |DIVMIQSPDSLAVSLGERAT INCRASESVDGYDNSEVHWYQQKPGQPPKLL T FRASNLESGVPDRFSGSGSGTDFTLTISSLQAE
DVAVYYOQQSSEDPWTFGAGTKLETK (B 135 80)
WERAEIL, BRAEGHT HFENOD VHEFD Kabat F 2230 71209,
*kabat ;N T RIZED ORITKETHD

oooooad
oooooooooooooooooooooTfROOOODOD200000040TfROO
Oooodo1l1d0d0cCbrR-H1OCDR-H2O0 OO OCDR-H3OOOOOOVHOOOODOS3O
ooooooooooooovHOOOOooo10o0oo0((bbboboDbi1b20304065060
vro8poepil1o00)bObOdOoO0DbDUOO0ODOUOO0OODODOODDODDODODODDODDOO(DOOO
ocooo0)bOooooOOoOOoOoOOTfFROODOO20000000TfFROOOODOOO100
CDR-L1O0CDR-L20000CDR-L3OD00000OO0OVLOOOOO3O0O0O0O0O0OOOOOO
ocooovLOOoooDODOD1000(OboDOO01020304050607080901000)
oboboooboobooooboooanb

oooogoad
ocoooooO0oOoooDO0oOoooDOoOoooODOoOoOoOTfROODODOOODeGBOOODOOOOS8O
O(CooobobosoOobOs8s5009o000950 0980 D0 O0ODO99O) DO OODOOODOO
ocoooooOovHOOOO/0000C0CDODO0OO0OODODOOOODOO7oO0DOOOOOB80ODO(
OoOOoOoosoOdOdssnoOdoonO9s5009800DOOeon) IO DOOODOODDO
ocoooovLooooooooooooDoooopoooooooooTfROODODOODOO
gestououooooooooboovHOOOOOODOvy7oODODDODDODODOOOOOOOVL
ooogoaod

oooogoad
ocoooooOooooOOoOoooDOoOoooODOoOoOoOTfROODODOOODYIODODOOODOESO
O(booobobosoOobOs8s5009o00 09500980 D0 O0ODO99O)ODOOODOOODOO
coooooovHODOOO/000oOO0O0oO0OO0OO)oDOoOov7oODOOODOOB80ODO(
OoOOoOoosoOdOdssnoOdoonOO9s5009800D0O00Oe9D) IO DOOODOODDO
ocoooovLooooooooDooooDooooooooooooTfROODODOODODO
U7i00o0oooooooooboovHOOOOOOOvy7oODODODDODODODOOOOOOOVL
ooogoaod

oooogoad

10

20

30

40

50



(31) JP 2023-535443 A 2023.8.17

ocoooooDOooooDooooDooooooTfROODODOOODY200000080
(0 oboboosobOs8s500900095009800O0DO99OD) O DDODOODODODOO
oooooovHOOOOo/oobobDDbODODODDODDODDDDDDOOO7OODDODDODOOOSBOO(
OcoOogOosonoO8s50090009500980 0000990 )00 D0DODODOODDODDOOOODO
oooovLooooooooooooobooobobDbDbDbDDoOOoOTfROOOOOOO
720000000000 COO0OVHOOOOOOO7O000DO0DO0ODOOOOOoOoOoOoOoVvL
oodad

goooad
ooooooooooooooooooooTfRODDODDODDDDODO73000000OS8O0
(0 oboboosobOs8s50090009500980 00D O99OD) O DODDOOODODODOO
oooooovHOOOGOo/0b0bO(bbobbDbDDDDODO)ODOOO74000000800(
OcoOOogsonpO850090009500980 0000990 )00 O0DODDODOODODDOOOODO
ocooovLOooooODOODoODDODOOOoODOOOoODOOODOODOTIROODODDOOOO
7r30oooOoOoOOOO0OO0O0OOOvHOOOOOOO7400000000O00O0O00VL
ogodd

ooooad
ooooooooooooooooooooTfRODDODDODDDDODO73000000OS8O0
(0 obooboosobOs8s50090009500980 0 O0DO99O ) DDODDOODODODOO
oooooovHOOOO/ObODbODbDDODODODDODDODDDDDOOOY7YS5000000800(
OCoOogOosonoO8s50090009500980 0000990 )0 ODODOODDODDOOOODO
ocooovLOoooDODOODoODDODOOOoODODOoOooODOoOOoOODOODOTIROODODDOOODO
vr30oooOoOoOOOO0OO0O0OO0OO0OvVHOOODODODODOY7500000000O0O0O0O00VL
ogodd

ooooad
ooooooooooooooooooooTfRODDODDODDDODO7Y6000000S8O0
(0 obooboosobOs8s50090009500980 00D O99O) O DODODDOODODODOO
oooooovHOOOOo/0bobD(bbboDODDDODO)YODOOO74000000800(
ocoOogOosonoO8s50090009500980 0000990 )OO OODDODOOOODO
ocooovLOooooODOOOoODDODOOODDOOOoODOOODOODOTIROODODDOODO
vre0O0D0DODODDOODOOOOOOVHOODODODDODODDOD740000000000O0O00VL
ogodd

ooooad
ooooooooooooooooooooTfROODDODDODDDDODDOY7Y6000000OS8O0
(0 obooboosobOs8s50090009500980 00D O99O) O DDODDOODODODOO
oooooovHOOOGO/OobODODbDDODODDDODDDDDOOOY7YS5000000800(
OCoOogOosonoO8s50090009500980 0000990 )OO DOODDODDOOOODO
ocooovLOooooODOoOOoooODOOooODOoOooDOoOoOoODOODOTIROODODDOODO
vre00DOODDODDODOOOOOOOVHOODODODODODOY7S500000000O0O0O0O00VL
oodd

ooooad
ooooootogoooooooooooooTfRODDODDODDDDOOYY7OOODODOOS8O
(0 obooboosobOs8s50090009500980 00D O99OD ) O DDODOODODODOO
ooooobOvHODOO/00D0OD((0O0O0ODO0OOODO)ODODOY8ODOODODS8OO(
OCoOogOosonoO8s50090009500980 0000990 )00 DODDODOODODDOOOODO
ocoooovLooooooobooooboooooooooooTfROODDODDOODDOY
rOo0DoODDODDODDODDOOOOOOOVHOODODODOOOY8OODODOoOoOooooooooOoveD
oogd

oooooad
oooooooooooooooooobobDoOTfROOOOODOOOY9DOoooooso
O((oooboosoobos8sdpoeongesnO9esnpooOooe9d)oboooooooaO

e e e e e ) e A e Y Iy

10

20

30

40

50



Oo0ooooooNOoOoOoOoOooOooooogooog

Ooooooooao
Ooooooooao

O

(32) JP 2023-535443 A 2023.8.17

OoooooOvHODODOO/00D((DOoODODOOOO)yooDOo8ooDOoOoODOS8O0O(
ocoOOogOosonoO850090009500980 0000990 )00 D0DODODOODODDOOOODO
oooovLooooooooooooooooboboDbDboDbDOoODOoOTfROODOODOOO
90 O0O0OOOOOOOCOOOOVHOOOOOOOSOOOUOOOOoOoOooooooyvL
ooao
gooooad

ocoooooDOooooDOooooooooooTfROODODODOOODY7YTOODOOODOESO
(0 obobosobOs8s500Db09000950098000DOY9D) O DODDODDOODODODOO
OoO0oOoooOvHODODOO/00D(DODODODOODODO)yooDOo8oODODOOODOS8OO(
ocoOOogOosonoO8s50090009500980 0000990 )00 D0DODODOODODOOOODO
oooovLooooooooooooboooobobDbDbDbODOoOTfROODOOOOOOvy

O 0oo0oogooo

O

O
a
O
g
u
g

O

ooooooouoooooovHOoOoooooosoooobobbODbODDDODDDODDOOVLE

O
ocoooooDOooooDooooOooooDOooTfROODOODODOOIgGOODOO
tooooouoooooooooooooooooboboboDbODbODbODbOOoOOOnnO
ooooooooTfROODOODOOOOOOODODODODDDDD((CH)ODOOO
(00ODbO0O0OCH1OCH2O0CH3OODOOOODOOOODOOO)OooDoOoOoao
gooboobooobogogoboooobobooboboobooboobooboboobonob
ocoooooOO0oooooooooooodbolge(cobooo)ybooooodilg

G1019gG20000I1¢gG400000000000I1gG1000000000000000:
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPA
PELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNA
KTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPR
EPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK(O O O O 81)
Doo0oo

00000000000 0000O0O00000TfROODOOOOOOODOOOOOOO
O00I1gGl0 0000000000000 IgG1lOCH2000000LALADDOOOOO
(00D0DD0O0O0D0Leu234 Leu2350Ala234000Ala23500000000000
000000000 mADb b120000000000)00Fey 0O0O0D0OO0OO0OODOOO
0000000 (Bruhns,P.,et al.(2009)0 0 0O Xu,D.et al.(2000))0 00000
DIg6l0 0000000 D0O0OO0O0ONOND0OOO0ODONDNDOOOOOOan:

ooo0oQ

ASTRGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPY TVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY TCNVNHKPSNTKVDEK
VEPKSCDKTHTCPPCPAPEAAGGPSVFLFPPRPKDTLMISRTPEVTCVVVDVSHEDPEVEENWY VDGVEVENAK TKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPTEKTTSKAKGQPREPQVY TLPPSRDELTENQVSLTCLVEGEYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFELYS
KLTVDKSRWQRGNVESCSVMHEALHNHY TQKSLSLSPGK

O

Oo0o0oogooo

(s 82)
oooooad
ocoooooOOoooobDOooobDooobOOoOooDoOTfROODDODODOODDODODODODODODBDDODOO
ocoooo(cL)booooooooboOooooOOoUoooOoDOoooOOoDooobooogoobooboceLoO
oooototooooooooocLoooooooooooOoooOoOoooocLoOr
ooooooogooooooooooooocLoooooooooooooooooao
ooooao:

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVT
EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC(O O OO 8

3)

10

20

30

40

50



(33) JP 2023-535443 A 2023.8.17

Oooooao
ocooooOooOooUooUooUooDoooo0oUooUooU0ooUooUooUoooooooogl
MGTO OODOOO(www.imgt.org)DOODODODODODOwww.vbase2.org/vbstat.php
.oooooooOooUooUooDoOoDoOo0o0U0oDU0oU0oU0oUooDUooODOooDUooDooDoOoOoO
oooooao
cooOooooOooooOooooDoOooOooooOooOoTfROOOOO300O0000V
HOOOOOooooooooooooooooooi1ooooo4oooos8si1oooooo
0820000 O8oOOdOOO8sSO0OO0ODOOO9OcOUOIOUODOO9SODODOO
oooOopeoUiCDObUDODOUOUDDUUOODODUOUDODDUODUODDUOUODDOODODO
oooOooOooOooOoOoOOoTfROODDODODO3000O0ODOOVHOUODODODUODODODO
OoO0O0ooOD0DO0ooDi10000000OO00Os810D00ooOoOgs8s2000oo250000
0000000000 ((0DboO0ooboO250240230220210200190180170160
150 1401301201101009080706050403020000100000000
ooooo0o)y OoooOooOooOooOoDoO0DoOO0DoODO0DODUODODUOUDUODDUODDODODDODO
ocooooooooooTfROODODDODO330OOOODOVHOODOODODODODODODO
ocoooooOoooi10ooooOoOoooOos810ooDooooDOooooooooDooooO
ocooooooOooUooooDooDoOooOooooUoooTfROOODOO30 00000V
HOOOODODOOODOOooODOoDOoooDOooooDOoooi1ooooDOooooos820b000000O
oooooooooooooao

oooooao
ocooOooOooO0ooooooDooDoOo0o0Oo0oDOooooOoTfROOOOO3000000O0VL
ocoooooOooooDOooooDOoOoooboDO0oooDi10o0ooDO0oOoooDOoOos3pDogoooOoOas
ooO00oOoOoOooOs8sS000O0O0OO9OOOIOOOOeSODOODOODOOOOO990OO
0oo0ooo0oo0oo0Do0o0o00oo0o0oo0DO0Oo0Do0D00D0DO00DO00Do0D0Do0Do0DoODoDoODO0DoODUooODOoOOaO
oooTfROOODOO30O0O0OO0OOVLOOOOOUOOUOOUODOOODODODODO
1000000000830 00pD02500 0000000 DODU0O0OO0DOD((OODDOO250
240 230220210200190180170160150140130120 11010090807
060504030200 00100000000000000O0) OO00O0O0ODODOODOO
ocooooooUooUoOoUopDoDoDOoO0DO0DO0DO0DU0DO0U0oODU0oDUOoODUDUODODTfRODUODOOS
coooooviLoooooooooooooOooooUooUooUo1looooooooUs
3jooooooooooooooOogooao

Oooooao
OooooooTfROOOIgGOOOOOOODOODODODOODOOOODDOOO40 0000
00

04.0000TfR IgGOOOOOUODOODODOO

10

20

30

40

50



goooaoano

(34) JP 2023-535443 A 2023.8.17

7k

344
VH3 (54T /V 4

B ORI b 16l EFERDH D)
EVQLVASGSEL KKPGASVKVSCTASGFNTKDDYMYWVRQPPGKGLEWTGRIDPETGDTEYASKFQDRVTVTADTST

NTAYMELSSLRSEDTAVYYCTURLRRGL DYWGRGTLV TVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPE

PVTVSWNSGALTSGVHTFPAVLASSGLYSLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDRKVEPKSCDKTHTCPP
CPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWY VDGVEVHNAKTKPREEQYNSTYRVVS
VLTVLHQDWINGKEYKCKVSNKALPAPTEKT I SKAKGQPREPQVY TLPPSRDELTKNQVSLTCLVKGEYPSDTAVE
WESNGQPENNYKT TPPVLDSDGSFFLYSKLTVDKSRWQRGNVFSCSVMHEALHNHYTQRSLSLSPGK (B4 11
5 84)

S O BESTE R IR 1) )
DIVMIQSPLSLPYTPGEPASTSCRSSKSLLHSNGY TYLFWFQQRPGQSPRLLI YRMSNLASGVPDRFSGSGSGTDR

TLKTSRVEAEDVGVYY(MRHL EYPFTFGGGTEVE TKRTVAAPSVEF TFPPSDEQLESGTASVVCLLNNFYPREAKVQ

WKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (B4 112
75 86)

3A4
VH3 (NB4S#) /V i 4

HEH AR b 16l EFTERD V)
EVQLVQSGSELKKPGASVKVSCTASGENTKDDYMYWVRQPPGKGLEWT GRIDPESGDTEYASKFQDRVTVTADTST

NTAYMELSSLRSEDTAVYYCTI WLRRGLDYWGQGTLYTVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVKDYFPE

PVTVSINSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY ICONVNHKPSNTKVDKKVEPKSCDKTHTCPP
CPAPELLGGPSVFLFPPKPKDTL MISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVS
VLTVLHQDWLNGKEYKCKVSNKALPAPTEKT T SKAKGQPREPQVY TLPPSRDELTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQAGNVESCSVMHEAL HNHYTQKSLSLSPGK - (BL% 1|3
5 86)

TBESH (0 - BESHE RIS 1))
DIVMIQSPLSL PYTPGEPASTSCRSSKSLL HSNGYTYLFWFQURPGQSPRLLIYRMSNLASGVPDRFSGSGSGTDR

TLKTSRVEAEDVGYY YCMGHLEYPRTFGGGTKVETKRTVAAPSVETFPPSDEQLKESGTASVVCLLNNFYPREAKVQ

WKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVIKSENRGEC  (Br% 1|3
- 85)

3A4
VH3/V 4

A EFER e b 16l ERfEKH D)
EVQLVQSGSELKKPGASVKVSCTASGENIKDDYMYWVRQPPGKGLEWI GWIDPENGDTEYASKFQDRVTVIADTST

NTAYMELSSLRSEDTAVYYCTUWLRRGLDYWGRGTLYTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPE

PVTVSWNSGALTSGVHTFPAVLASSGLYSLSSVVTVPSSSLGTQTY TCNVNHKPSNTKVDKKVEPKSCDKTHTCPP
CPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVS
VLTVLHADW NGKEYKCKVSNKAL PAPTEKTTSKAKGQPREPQVYTLPPSRDEL TKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKT TPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEAL HNHYTQKSLSLSPCK (Bic% 114
= 87)

EESH (0 / EESHE R rilkdH V)
DIVMIQSPLSLPVTPGEPAS ISCRSSKSLLHSNGY TYLFWFQRRPGQSPRLL LYRMSNLASGVPDRESGSGSGTDE

TLKISRVEAEDVGVYYCMHL EYPETHFGGGTKVE IKRTVAAPSVE IFPPSDEQLESGTASVVCLLNNFYPREAKVQ

IWKVDNALQSGNSQESVTEQDSKDS TYSLSSTLTLSKADYEKHKVYACEVTHAGLSSPVTKSFNRGEC (A5

5 85)
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fitk

TeG BB/ G S et

M12
VH3/V k2

B AR e b 16l B aEssH D)
QVQLQESGPGLVKPSQTLSLICSVTGYSI TSGYYWNIIRQPPGKGLEWMGY T TRDGANNYNPSLENRVSISRDTSK

NQFSLKLSSVTAEDTATYYCTRSSYDYDVLDYWGRGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYF

PEPVTVSWNSGALTSGVHTFPAVLASSGLYSLSSVVTVPSSSLGTQTY IONVNHKPSNTKVDKKVEPKSCDKTHTC
PPCPAPELLGGPSVFLFPPEPKDTLMISRTPEVTCVVVDVSHEDPEVKENWY VDGVEVHNAKTKPREEQYNSTYRV
VSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKT TSKAKGQPREPQVY TLPPSRDELTKNQVSLTCLVKGEYPSDIA
VEWESNGQPENNYKT TPPYLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQRSLSLSPGK - (B4
H5 88)

R (7 o 2 EHUE TR Y )
DIQMIQSPSSLSASVGDRVT I TCRASQDISNFLNWYQRKPGAPVKLLI YYTSRLHSGVPSRFSGSGSGIDETLTLS

SLAPEDFATYFOQQGHTLPYTFGQGTKLETKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQRKVDN

ALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEV THAGLSSPVTKSENRGEC (B %1185 89)

M2
VH3/V K 3

HPHEARE | 16l RS D)
QVQLAESGPGLVKPSQTLSLTCSYTGYS T TSGYYWNIWTROPPGKGLEWMGY T TFDGANNYNPSLKNRVS TSRDTSK

NQRSLKLSSVTAEDTATYYCTRSSYDYDVLDYWGAGT TVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVEDYF

PEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY IONVNHKPSNTKVDRKVEPKSCDKTHIC
PPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRV
VSVLTVLHADWLNGKEYKCKVSNKAL PAPTEK T TSKAKGQPREPQVYTLPPSRDEL TKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPYT DSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEAL INHYTQRSLSLSPGK. - (B %]
5 88)

B (0 BB UEH RIS 1))
DIQMIQSPSSLSASVGDRVT TTCRASQDISNFLNWYQUKPGQPVKLL IYYTSRLHSGVPSRFSGSGSGIDETLTTS

SLQPEDFATYYOQQGHTLPYTFGGTKLETKRTVAAPSVFTFPPSDEQLKSGTASVVCLLNNFYPREAKVQRKVDN

ALGSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHAGLSSPYTKSENRGEC (B! 90)

M12
VH4/V k 2

(R e - o6l ERiEEsH )
QVQLAESGPGLVKPSQTLSLTCTVIGYS T TSGYYWNWIROPPGKGLEWTGY T TFDGANNYNPSLKNRVS ISRDTSK

NQFSLKLSSVTAEDTATYYCTRSSYDYDVLDYWGQGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVEDYR

PEPVTVSINSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVEPKSCDKTHTC
PPCPAPELLGGPSVFLFPPKPKDTIMISRTPEVTCYYVDVSHEDPEVKENWYVDGVEVHNAK TKPREEQYNS TYRY
VSVLTVLHQDRLNGKEYKCKVSNKALPAPTEKT TSKAKGQPREPQVYTLPPSRDELTRNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPYLDSDGSFFLY SKLTVDKSRWQQGNVESCSVMHEALHNHY TQRSLSLSPGK. - (B4
59D

BEH (0 EBUE R RIS 1))
DIGMTQSPSSLSASVGDRVTTTCRASQDISNFLNWYQUKPGQPVKLL IYYTSRLHSGVPSRFSGSGSGTDFTLTIS

SLQPEDFATYFOQGHTT PYTFGAGTKLETKRTVAAPSVF TFPPSDEQLKSGTASVVCLINNFYPREAKVOWKVDIN

ALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHAGLSSPVTKSENRGEC (B4 17% - 89)

M2
V4V & 3

EH R b TGl EitEksH 0)
QVQLQESGPGLYKPSQTLSLICTVTGYSI TSGYYWNVIRQPPGKGLEWTGY T TRDGANNYNPSLENRVSISRDTSK

NQFSLKLSSVTAEDTATYYCTRSSYDYDVLDYWGRGTTVIVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVKDYF

PEPVTVSWNSGALTSGVHTFPAVLASSGLYSLSSVVTVPSSSLGTQTY TCNVNHKPSNTKVDKKVEPKSCDKTHTC
PPCPAPELLGGPSVFLFPPKPKDTIMISRTPEVTCVVVDVSHEDPEVKENWY VDGVEVHNAKTKPREEQYNSTYRV
VSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKT TSKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGEFYPSDIA
VEWESNGQPENNYK T TPPYLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY TQRSLSLSPGK. - (B
&5 91)
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fifk

TG BB/ AL e

HEEH O o 7 SR R TR D)
DIQVTQSPSSLSASVGDRVT TTCRASQDI SNFLNWYQRKPGQPVKLL TYYTSRLHSGVPSRFSGSGSGIDFTLTTS

SLAPEDFATYYCQQGHTL PYTFGQGTKLETKRTVAAPSVFTFPPSDEQLKSGTASVVCLLNNFYPREAKVOWKVDN

ALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC (B 1[&=- 90)

5H12
VH5 (C33V%) /V k 3

HH AR | 16l EF RS )
QVQLVASGAEVKKPGASVKVSCKASGYSFTDYYINWVRQAPGQGLEWMGNTYPGSGNTRYSERFKGRVT L TRDTSA

STAYMELSSLRSEDTAVYYCAREDYYPYHGMDYWGQGTLV TVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVKDY

FPEPVTVSWNSGALTSGVHTFPAVLASSGLYSLSSVVTVPSSSLGTQTY TCNVNHKPSNTKVDKKVEPKSCDKTHT
CPPCPAPELLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAK TKPREEQYNSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKT TSKAKGAPREPQVY TLPPSRDEL TKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL HNHY TQKSLSLSPOK - (%]
E592)

WG O NEEHE W Rl 1)
DIVLTQSPDSLAVSLGERATINCRASESVDGYDNSEMHWYQQKPGQPPKLL IFRASNLESGVPDRFSGSGSRIDET

LTTSSLQAEDVAVYYCQQSSEDPWTFGRGTKLETKRTVAAPSVFIFPPSDEQLESGTASVVCLLNNFYPREAKVQW

KVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVIKSFNRGEC (i[85
93)

bH1Z
VHS (C33D%) /V k 4

HIH @A e | 16l EFTEEH V)
QVALVQSGAEVEKPGASVKVSCKASGYSFTDYDINWVROAPGRGLEWMGRTYPGSGNTRYSERFKGRVTT TRDTSA

STAYMELSSLRSEDTAVYYCAREDYYPYHGMDYWGAG TLY TVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVKDY

FPEPVTVSWNSGALTSGVHTFPAVLASSGLYSLSSVVTVPSSSLGTQTY ICNVNHKPSNTKVDKKVEPKSCDKTHT
CPPCPAPELLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKENWY VDGVEVHNAKTKPREEQYNSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKT TSKAKGQPREPQVY TLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKT TPV DSDGSFFLYSKLTVDKSRWQQGNVESCSYMHEAT HNHY TQRSLSLSPGK - (B #1]
#5794

HEH (O /S AR )
DIVMTQSPDSLAVSLGERATINCRASESVDGYDNSEMHWYQQKPGAPPKLL TFRASNLESGVPDRFSGSGSGIDET

LTISSLQAEDVAYYYOQQSSEDPWTFGAGTKLE IKRTVAAPSVETFPPSDEQLKSGTASVVCLLNNFYPREAKVQW

KVDNAL QSGNSQESYTERDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (i[85
95)

5H12
VH5 (C33Y%) /V k 4

HSH AR | 1eGl EH LS D)
QVQLVQSGAEVKKPGASVKVSCKASGYSFTDYYINWRQAPGRGLEWMGRTYPGSGNTRYSERFKGRVT TTRDTSA

STAYMELSSLRSEDTAVYYCAREDYYPYHGMDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY

FPEPVTVSINSGALTSGVHTFPAVLASSGLYSLSSVYTVPSSSLGTQTY ICNVNHKPSNTKVDKKVEPKSCDKTHT
CPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVDGVEVHNAK TKPREEQYNSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKT TSKAKGQPREPQVY T PPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQRGNVESCSYMHEALHNHYTQKSLSLSPGK - (B 1|
F592)

BRSO v/ RBHE R RIS V)
DIVMTQSPDSLAVSLGERAT INCRASESVDGYDNSFMHWY QQKPGAPPKLLIFRASNLESGVPDRFSGSGSGIDET

LTISSLQAEDVAYYYOQRSSEDPWTFGAGTKLE IKRTVAAPSVETFPPSDEQLKSGTASVVCLLNNFYPREAKVQW

KVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC (B4 135+
95)
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INTERNATIONAL SEARCH REPORT

JP 2023-535443 A 2023.8.17

International application No.
PCT/US2021/040984

A. CLASSJIFICATION OF SUBJECT MATTER

IPC(8) - AB1K 38/02; AG1K 39/395; AB1TK 47/68 (2021.01)
CPC - AG1K 38/02; AB1K 39/395; AG1K 47/68 (2021.08)

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

B. FIELDS SEARCHED

ses Search History document

Minimum documentation searched {classification system followed by classification symbols)

566 Search History document

Documentation searched other than minimum documentation te 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 base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TQ BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages .| Relevant o claim No.

2013 {31.01.2013) entire document

document

A US 2013/002868891 At (THE REGENTS OF THE UNIVERSITY OF CALIFORNIA) 31 January 14

WO 2019/229658 A1 (NOVARTIS AG) 05 December 2019 (05.12,.2019) entire document 14

US 2019/0153083 A1 (UNIVERSITE FRANCOIS RABELAIS) 23 May 2019 {23.05.2019) antire | 1-4

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

I__—] See patent family annex.,

» Special categaries of cited documents:

“A" document defining the genecral state of the art which is nol considered
to be of particular relevance

“D"  document cited by the applicant in the international application

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

“L"  document which I‘I'Iﬂﬁ throw doubts on priority claim(s) or which
is cited to establish the publication date of another citation or other
special reason (as specified)

"0 documentreferring to an oral disclosure, use, exhibition arother means

“P"  document published priar Lo the international filing date but later than
the priority date claimed

“T"  later document published afler the international filing date or priority
date and pot in conflict with the E]:E]lcﬂtlorl but cited to understand
the principle or theary underlying the invention

“X" document of particular relevance; the claimed invention cannot be
considered navel or cannot be considered to involve an inventive step
when the document is taken alone

“¥" document of particular relevance; the claimed invention ¢annot
be considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a persan skilled in the art

“&™ document member of the same patent family

Date of the actual completion of the international search

21 Novernber 2021

Date of mailing of the international search report

DEC 27 2021

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISAMUS, Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450

Facsintile No. 571-273-8300

Authorized officer
Harry Kim

Telephone No. PCT Helpdesk: 571-272-4300

Form PCT/ISAJ210 (second sheet) (july 2019)
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INTERNATIONAL SEARCH REPORT Tniernational application No.

PCTIUS2021/040984

Box No. 11 Observations where certain claims were found unsearchable {Continuation 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, D 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 international 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.: 7-27 .

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Bex No.II1  Observations where unity of inventicn is lacking (Continuation of item 3 of first sheet)

This International Searching Autﬁority found multiple inventions in this international application, as follows:

s0@ extra sheet(s).

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

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some ot the required additional 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. %] Norequired 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.:

14

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

I:I 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/ISA/210 {continuation of first sheet (2)) (July 2019)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2021/040964
Box No. T Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

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

a. ﬁ ferming part of the international application as filked:
] inthe form of an Annex C/ST.25 text file.
D on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 13ter. 1(a} for the purposes of international search
only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13ter I(a)).
D on paper or in the form of an image file (Rule 137er.1(b) and Administrative Instructions, Section 713).

2, In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:
SEQ ID NOs: 69-80, 90, and 101 were searched.

Form PCT/ISA/210 (continuation of first sheet {1)) (July 2019)
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INTERNATIONAL SEARCH REFORT International application No.

PCTIUS2021/040084

Centinued from Box No. lil Obsarvations whare unity of invention is lacking

This application contains the following inventions or groups of inventions which are not go linked as to form a single ganeral inventive
concapt under PCT Rule 13.1. In order for ali inventions to he examinad, the appropriate additional examination fees need to be paid.

Group 1+: claims 1-6 are drawn 1o antibodies that bind to human transferrin receptor (TIR),

The first invention of Group I+ Is restricted ta an antibody that binds to human transfamin receptor {TfR), wherein the antibody comprises:
{i) a heavy chain variabla region (VH), and a light chain variable region (VL}), where the VH is selacted to be SEQ ID NO:76, and the VL
is selected lo be SEQ ID NO:75. Itis bellsved that claims 1-4 read an this firgt named invention and thus these claims will be searched
without fee 1o the extent that they read on SEQ 1D NGs: 75 and 76.

Applicant is invited to elect additional VH and VL, each with specified SEQ ID NO to be searched in a specific combination by paying
addilional fee for each set of alection. An exemplary alection would be an antibody that binds to hurman transferrin receptor {TIR),
wheraln the antlbody comprises: (i) a heavy chain vanable region (VH), and a light chain variable region (VL), where the VH is selected
o be SEQ ID NQ:69, and the VL is selected to be SEQ ID NO:70. Additional VH and VL, each with specified SEQ ID NO will be
searched upon the payment of additional fees. Applicants must specify tha claims that raad an any additional alacted inventions.,
Applicants must further Indicate, If applicable, the claims which read on the first named invention if different than what was Indicated
above for this group. Failure to clearly Identify how any paid additional invention fees are to be applied to the "+ group(s) will result in
only the first claimed invention to be searched/examined.

Tha inventions listed in Groups I+ do not relate 1o a single general inventive concept under PCT Rule 13.1, bacause under PCT Ruls
13.2 they lack the same or corresponding special tachnical features for the following reasons:

The Groups I+ formulas do not share a significant structural elemant responsible for binding to human transferrin receptors, requiring the
selection of altemative VH and VL where "An antibady that binds to human transferrin receptor (TfR), wherein the antibody comprises: (1)
a heavy chain variable region (VH) comgprising an amino acid sequence at least 95% identical to SEQ 1D NO: 76; and/or a light chain
variable regien (VL) comprising an amino acid sequence at least 95% identical to SEQ 1D NO: 75; (ii) a heavy chaln variable region (VH)
comprising an aming acid sequence at least 95% ideatical to SEQ 1D NO: 69; and/or a light chain variable reglon (VL)-comprising an
amino acid sequence at least 95% identical 1o SEQ ID NO: 70 {iii) a heavy chain variable region (VH) comprising an amino acid
sequence at least 95% identical to SEQ 1D NO: 71; and/or a light chain variable region (VL) comprising an aming acid sequence at least
95% identical to SEQ ID NO: 70; (iv) a heavy chain variable region (VH) comprising an amino acid sequence at least 95% identical to
SEQ ID NO: 72; and/or a light chain variable region {VI.) comprising an amino acid sequence at least 95% identical to SEQ ID NO: 70;
(v) @ heavy chain variable region (VH) comprising an amino acld sequence at least 95% identical to SEQ ID NO: 73; and/or a light chain
variable region (VL) comprlsing an amino acid sequence at laast 95% identical to SEQ ID NO: 74; (vi} a heavy chain variable region (VH)
comprising an amino acid sequence at least 5% identical to SEQ ID NO: 73; and/or a light chain variable region {VL) comprising an
amino acid sequence at least 95% Identical 1o SEQ ID NO: 75; (vii) a heavy chain variable region (VH) comprising an amino acid
sequence at least 35% identical to SEQ 1D NO: 76; and/or a light chain variable region (VL) comprising an amino acid saquence at least
95% identical to SEQ 1D NO: 74; (viii} a haavy chain variable region {VH)} comprising an amino acid sequence at least 95% identical to
SEQ D NOQ: 77; and/or a light chain variable region (VL) comprising an amine acid sequence at least 95% identical to SEQ 1D NO:; 75;
(ix) a heavy chain variable region (VH) comprising an amino acid sequence at least 95% identical to SEQ ID NO: 78; andfor a light chain
variable region (VL) comprising an amino acid sequence at least 95% identical to SEQ ID NO: 80; or (x) a heavy chain variable region
[VH) comprising an amino acid sequence at least 85% identical to SEQ 1D NO: 77; and/or a light chain variable region {VL) comprising
an amine acid sequence al least 95% identical to SEQ ID NO: 80."

Additionally, even if Groups |+ were considered to share the technical fealures of an antibody that binds ta human transferrin receptor
(TfR), wherein the antibody comprises: {i} a heavy chain variable region (VH), and a light chain varable region (VL) However, thase
shared technical features do not reprasent a contribution over the prior ari.

Specifically, US 2013/0028891 A1 to The Regents Qf The University Of California discloses an anlibedy that binds to human transferrin
receptor (TfR} (anti-TIR antibady is reactive with at least a portion of a human transferrin receptor, Para. [0008]), wherein the antibody
comprises: (i} a heavy chain variable region [VH), and a light chain variable region (VL} {anti-TfR antibody comprises light and heavy
chain variable regions, Para. [0008]).

The inventions lisled in Groups |+ therefore lack unity under Rule 13 bacause they do not share a same or ¢corasponding special
technical features.

Form PCT/ISA/210 (extra sheet) (July 2019)
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