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goooooboooobooobogooooobooobobobooobooobooboobooboobooan
odoooootouoououoooooooob0b0b0b0ARTIODOO DD DD DD ODODOOoOoG
gbobboooboobARTIODDODODODDODOODDOODDOODDOODODODODODODODOO
ugbooboooboooboooboooboooooobobbooobboobooboobooobooaoaao
gooooooobobogobogobobogobooobobooboboobo0ooboobobooboboo
ugbboooboooboobOouobO0OARTIODDODOODODOODOODOODOOODOODOO
oooooooooooooooooooooboboboboboboboboboooOoOoOOoOoOon0n
gbobooobooboobobooobooobodd

gooooaon
OodoouototooARTIODDODODOOOOOOOOODUODOUOUOUOOOARTAIODDODODODOODODO
goooooboooboobouobogoobooobboobobooboobooboo

QVTLKESGPVLVKPTETLTLTCTVSGFSLSNARMGVSWIRQPPGKALEWLAHIFSNDEKSYSTSLKSRLTISKD
TSKSQVVLTMTNMDPVDTATYYCARIYGGDSWGYFDNWGQGTLVTVSS (SEQ ID NO:1);
QIVLTQSPAIMSASLGEKVTMTCSASSSVSYMHWYQQKSGTSPKRWIYDTSKLASGVPARFSGSGSGTSYSL
TISSMEAGDAATYYCQQWSSNPPTFGAGTKLELK (SEQ ID NO:2);
QVQLQESGPGLVKPSETLSLTCTVSGGSISSYYWSWIRQPAGKGLEWIGRISTSGFTNYNPSLKSRVTMSVD
SSKNQFSLKLSSLTAADTAVYYCARDGWGRVFDIWGLGTMVTVSS (SEQ ID NO:3); £ L<IZ
EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFT
LTISRLEPEDFAVYYCQQYGSSTFGPGTKVDIK (SEQ ID NO:4)

0000000000000 0080%0O85%090%0 92%0 94%0 95%0 96%0 97%
Ogo98uw 000099 ouooooooooooooooooooooooodoao
Ooo0O0oooao
Oo00o0o0Do0D00ARTIODIOODODUODODODODOUODODODDODOUODODODODOARTIODOOOOOAO
Oo0o0oo0ooooooooobooo0ooboo0oo0ooboo0ooob0o0ooooooooOoOoondnb

S NARMGVSDO SEQ ID NO:210 0O

HIFSNDEKSYSTSLKS (SEQID NO:22), IYGGDSWGYFDN (SEQ ID NO:23),
QVTLKESGPVLVKPTETLTLTCTVSGFSLS (SEQ ID NO:24); SSSVSY (SEQ ID NO:28), SSVSY (SEQ ID
NO:81), DTS (SEQ ID NO:29),4L<[Z QQWSSNPPT (SEQ ID NO:30); 4 L<[# GFSLSNARMG (SEQ ID NO:66)
IFSNDEK (SEQ ID NO:67), ARIYGGDSWGYFDN (SEQ ID NO:68); SSSVSY (SEQ ID NO:28) , DTS (SEQ ID

NO:29), L <Ix QQWSSNPPT (SEQ ID NO:30)
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QVTLKESGPVLVKPTETLTLTCTVSGFSLS (SEQ ID NO:24), WIRQPPGKALEWLA (SEQ ID NO:25),
RLTISKDTSKSQVVLTMTNMDPVDTATYYCAR(SEQ ID NO:26)$L{EWGQGTLVTVSS (SEQ ID NO:27), 1 L<l
QIVLTQSPAIMSASLGEKVTMTCSA (SEQ ID NO:31), MHWYQQKSGTSPKRWIY (SEQ ID NO:32),
KLASGVPARFSGSGSGTSYSLTISSMEAGDAATYYC(SEQ ID NO:33)il{lFGAGTKLELK(SEQ ID NO:34),l(1
DIQLTQSPSFLSASVGDRVTITCRA (SEQ ID NO:51), MHWYQQKPGTSPKRLIY (SEQ ID NO:52),
KLASGVPSRFSGSGSGTEYTLTISSLQPEDFATYYC (SEQ ID NO:53), £ L&
FGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:54) 3 L<IZX
DIQMTQSPSSLSASVGDRVTITCSA (SEQ ID NO:55), MHWYQQKPGTSPKRLIY (SEQ ID NO:56),
KLASGVPSRFSGSGSGTDYTLTISSLQPEDFATYYC (SEQ ID NO:57) 3 L<IZ
FGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:58) , £ L<I&
EIVLTQSPATLSLSPGERATLSCRA (SEQ ID NO:59), MHWYQQKPGTSPRRLIY (SEQ 1D NO:60),
KLATGIPARFSGSGSGTDYTLTISSLEPEDFAVYYC (SEQ ID NO:61) £ L<IZ
TFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDS
KDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:62), £ L< I
QVTLKESGPVLVKPTETLTLTCTVS (SEQ ID NO:71), VSWIRQP PGKALEWLAH (SEQ ID NO:72),
SYSTSLKSRLTISKDTSKSQVVLTM TNMDPVDTATYYC (SEQ ID NO:73)$L{F WGQGTLVTVSS (SEQ ID
NO:74),4L<lt DIQLTQSPSFLSASVGDRVTITCRAS (SEQ ID NO:76), YMHWYQQKPGTS PKRLIY (SEQID
NO:77), KLASGVPSRFSGSGSGTEYTLTISSLQPEDFATY YC (SEQ ID NO:78),tL<ls FGQGTKLEIK (SEQ ID
NO:79)

ooolooooooooooobooboboboobobo0oDoOO0Oan
O00o0o0oo0oo0oo0ooo0ooo0on0oO080o%l 85%090%092%0 94%0 95%0 96%0 97%
98wl OoOOOo99YwWilioOouoooooooooooobDDbDbODoODODDODDoODODOOOO
goodao

0o0o0DO0O0b0D0OARTIDODODOODDDODOODDOODDOODOOARTIODODODODODO

gbobboooboooobooboobooobooobooboooboooboobooboOoag
GGSISSYY (SEQ ID NO:35), ISTSGFT (SEQ ID

NO:36), ARDGWGRVFDI (SEQ ID NO:37) %£7=13 QSVSSSY (SEQ ID NO:42), GAS (SEQ ID NO:43) F1=1%
QQYGSST (SEQ ID NO:44)

I s [ s

goooooocbroooogon
QVQLQESGPGLVKPSETLSLTCTVS (SEQ ID NO:38), WSWIRQPAGKGLEWIGR (SEQ ID NO:39),

NYNPSLKSRVTMSVDSSKNQFSLKLSSLTAADTAVYYC (SEQ ID NO:40) F1=I& WGLGTMVTVSS (SEQ ID
NO:41), ¥1=1x EIVLTQSPGTLSLSPGERATLSCRAS (SEQ ID NO:45), LAWYQQKPGQAPRLLIY (SEQ ID
NO:46), SRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYC (SEQ ID NO:47), #¥f=I2FGPGTKVDIK(SEQ ID
NO:63)

ubobil1gooboboogboboobooobooobooobooooboad
U0o0o0oo0oooogooo80%l 85%090%092%0 94%0 95%0 96%0 97%0 98%
o099 ooooooooooooobDDbDbODbDDDDDDDOOOO

goooad
ooooooooouooooooooooboboboboboboDbDbODbODbODOO0OSEQ ID NO:21
SEQ ID NO:220 00 SEQ ID NO:230000ODOSEQ ID NO:280SEQ ID NO:29
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OOOSEQ ID NO:30O00O0OCDRODODOODO

gooooao
ooooooooooooooboooooobobbboboDbDbODbODbODOOO0SEQ ID NO:35
OSEQ ID NO:360 0 0OSEQ ID NO:3700D00U0OQSVSSSYU SEQ ID NO:4200G
ASOSEQ ID NO:430 00 0OSEQ ID NO:44000CDRODODODO

goooaoan
ooooooooouooooooooobobobobobobboDbDbODbODOD0OO0OSEQ ID NO:66
SEQ ID NO:670 0 0SEQ ID NO:680 00 0ODOSEQ ID NO:810SEQ ID NO:29
OOSEQ ID NO:30O0 0O OCDRODODOCO

goodad
gooooobooboobogobooobooboboboooboobboobooboboobDbDao
OO0OSEQ ID NO:240SEQ ID NO:250SEQ ID NO:260000000OWGQGTL
VTVSSOSEQ ID NO:270000010020030040000006800000000
oooooooooooi1oo2000000300000DODDODDODDODDO0O0O0O0O0OD0O0OO0
goooaoano
oooooooooooooooooooooobobobooooboDboODbODODODODOoOOoOOoOOnOn
OO0O0SEQ ID NO:310O SEQ ID NO:320 SEQ ID NO:330000D0O0O0O0ODOSEQ ID
NO:340 000100 200300400000050000000000O0O0O0O0O0OO
giobo0oz2o0o0g0gbooo30booobouoobooboobboobobooboobooboboo
OO080%082%0 84%0 85%087%088%0 89%090%092%0 94%0 95%0 96%0
970 98U 000099 O OOODODDODODDODODODODDODDODDODOOOODODODODOO
ooooogad
gooooobooboobogooboogoooobooboobobbooboobooboooboobooan
OO0OSEQ ID NO:380OSEQ ID NO:390SEQ ID NO:4000000000O00OSEQ ID
NO:410 00010020030 0400000050000 00D0OO0ODOO0ODOOOGO
0100200000030 000000000b00O0bOO0OO0DDODDODDODDODDODOOCOOODOOGO
OO080%082%0 84%0 85%087%088%0 89%090%092%0 94%0 95%0 96%0
97wl 98I U UIUOUO9Y9Y%U ODOODDODODDODODODDODDODDDDODDODDODDODOODODODODORD
goooaoan
ooooooooooooooooooooooboobooboboboboODbODoODoOoOoOOoOoOOonOn
OO0O0SEQ ID NO:450 SEQ ID NO:460 SEQ ID NO:4700000000O0O0OSEQ ID
NO:630 000100 200300400000 0500000000000O0O0O0O00O0O
giboz2o0o0g0gooo30o0oooboobooboobobooobooboobooboo
OO080%082%0 84%0 85%087%088%0 89%090%092%0 94%0 95%0 96%0
970 98U 0 U009 OO OODODDODDODDODDODODDODDODDODDODDODOOODODODODOO
ooooogad
oooooooooooooooooooooboboboboboDbDbDbDDbDDDDODOSEQ ID N
900 0000070010001 7001820 19202060 0002300245000 00
gobOo0oO0ARTIODOODOODOOO

goooad

OCoOOoOooDOCDbROO
NARMGVS (SEQ ID NO:21),HIFSNDEKSYSTSLKS(SEQ ID NO:22) =12 lYGGDSWGYFDN(SEQ ID NO:23)

I s [ s

Oo0OooOgood

gboboo0i1bbo0z20000030000000Db0O0OO0Db0DOD0DDOONARMGYSO SEQ ID
NO:210 0000100002000 00000CDROONAHMGYVYSOSEQ ID NO:93
UO0OQARMGISOSEQ ID NO:940 00 UOONGRMGVSOSEQ ID NO:9500000H
IFSNDEKSYSTSLKSO SEQ ID NO:220 000010020 000030000004d
OCDROUOHIFSNDEKSYSTSIKSO SEQ ID NO:960 O HLFSNDEKSYSTSIKSO SEQ
ID NO:970 0ODODUOUOHIFTNDEKSYSSSLKSO SEQ ID NO:98O DD UODOIYGGDSWG
YFDNO SEQ ID NO:230 0000100000000 OCO0O0O0OCDROOIYGGADSW
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GYFENDO SEQ ID NO:990 O IYGGDSWAYFDNO SEQ ID NO:10000D0D0DOLYGID
SWGYFDNO SEQ ID NO:1010 00000
goodaoan

OO0OO0DO0O0OO0OOCDROO
GFSLSNARMG SEQ ID NO:66),IFSNDEK(SEQ ID NO:67)# I ARIYGGDSWGYFDN(SEQ ID NO:68

ooolog0oz200000300000000000000000 _GFSLSNARMGAO S
EQ ID NO:660 0000100002000 00000CDROOGFSISNARMGO SEQ
ID NO:1020 O GFSASNTRMGUO SEQ ID NO:10300000OGFSISNLRMADOSEQ |
D NO:1040D0OO0OODODODODOOIFSNDEKDO SEQ ID NO:6e70 00D O0O1000020
OUO0O0O0OO0OO0OU0OCDRUOUOLFSNDEKOSEQ ID NO:10500 00O IFSNEDKO SEQ ID N
o0:1060000000D0000O0ARIYGGDSWGYFDNDO SEQ ID NO:68O0 O ODO100DO
20000030000 0000CDROOGRIYGGDSWGYFDNDO SEQ ID NO:1070 O
ARIYAADSWGYFDNDOSEQ ID NO:1080 00 00OIRAYGGDSWLYFDNDO SEQ ID N
o:1090 000000
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RIYGGDSWGYFDN (SEQ ID NO:68)% L <12 IYGGDSWGYFDN (SEQ ID NO:23)
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OoOO0O03000oo0oOoDOooocbrRODODODODDODODODOOO
IFSNDEK (SEQ ID NO:67)% L <I& HIFSNDEKSYSTSLKS (SEQ 1D NO:22)

oooo20cCcbrROU0O0OO0O0O0O0O0O0O0O0OGFSLSNARMO SEQ ID NO:660 0000
NARMGVSO SEQ ID NO:210000D10CDROODDDODODOOOODODOODOODOC(ii)
QQWSSNPPTO SEQ ID NO:300 0 O0O0O030CDROODDIDDODOODODODODDDTSOS
EQ ID NO:290 000020 CDROUOTOUIOOOOOOOOOSSVSYOSEQ ID NO:81
OD0OO0OOD0SSSVSYOSEQ ID NO:280 00 0JD10CDROOOOCDOOODOOOODO(iii
JARDGWGRVFDIOSEQ ID NO:370000030CDRODODDOODODOOODOISTS
GFTO SEQ ID NO:360 0D D0OU0O20CDROOUOIDODODDODODODOGGSISSYYO SEQ
ID NO:350000010CDROODODOCDOOOCDOODODOO(IV)QQRYGSSTO SEQ |
D NO:440000OO030CDROOCOOCDOOUODUOUOUOOUOUUOGASOSEQ ID NO:430 DD DO
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020CDROODUOOOOOOO0O0O0DOQSVSSSYODOSEQ ID NO:420 000 010CDRO

oooooooooooooooooobDbao
QVTLKESGPVLVKPTETLTLTCTVSGFSLSNARMGVSWIRQPPGKALEWLAHIFSNDEKSYSTSLKSRLTISKD

TSKSQVVLTMTNMDPVDTATYYCARIYGGDSWGYFDNWGQGTLVTVSS (SEQ ID NO:1) £ L<I%
QVTLKESGPVLVKPTETLTLTCTVSGFSLSNARMGVSWIRQPPGKALEWLAH IFSNDEK

SYSTSLKSRLTISKDTSKSQVVLTMTNMDPVDTATYYCARIYGGDSWGYFDNWGQGTLVTVSS (SEQ ID
NO:82)

gpooobuoobobiligobbonbog
QIVLTQSPAIMSASLGEKVTMTCSASSSVSYMHWYQQKSGTSPKRWIYDTSKLASGVPARFSGSGSGTSYSL

TISSMEAGDAATYYCQQWSSNPPTFGAGTKLELK (SEQ ID NO:2) £ L<IZ
DIQLTQSPSFLSASVGDRVTITCRASSSVSYMHWYQQKPGTS PKRLIYDTS
KLASGVPSRFSGSGSGTEYTLTISSLQPEDFATYYCQQWSSNPPTFGQGTKLEIK (SEQ ID NO:83)

ocoooooOooobDbDligOOo(in)booobOO0oO0OOO0OO0DODODOODDODDODODODDOOD
QVQLQESGPGLVKPSETLSLTCTVSGGSISSYYWSWIRQPAGKGLEWIGRISTSGFTNYNPSLKSRVTMSVD

SSKNQFSLKLSSLTAADTAVYYCARDGWGRVFDIWGLGTMVTVSS (SEQ ID NO:3)

ooooogooooogogainygooglgbboooonn
EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFT

LTISRLEPEDFAVYYCQQYGSSTFGPGTKVDIK (SEQ ID NO:4)

0o0oo0o0ooDooDoO0og(ivDOO01lg0OD0D0DODO0DO0DDDODO0ODDO0ODDODODDODODODOODDO
gooogod
DIQLTQSPSFLSASVGDRVTITCRASSSVSYMHWYQQKPGTSPKRLIYDTSKLASGVPSRFSGSGSGTEYTLT

ISSLQPEDFATYYCQQWSSNPPTFGQGTKL (SEQ ID NO:69);

DIQMTQSPSSLSASVGDRVTITCSASSSVSYMHWYQQKPGTSPKRLIYDTSKLASGVPSRFSGSGSGTDYTL
TISSLQPEDFATYYCQQWSSNPPTFGQGTKL (SEQ ID NO:84); ##=i&

EIVLTQSPATLSLSPGERATLSCRASSSVSYMHWYQQKPGTSPRRLIYDTSKLATGIPARFSGSGSGTDYTLTI
SSLEPEDFAVYYCQQWSSNPPTFGQGTKL (SEQ ID NO:87)

ocoooooOoooDbDOo@gn)bboo0lgbODbO0O0oODO0OOODODOODODOODOODOGO
gooooobooboobogooboogoooobooboobobbooboobooboooboobooan
ooooooand
goodaoan
OODDODARTIODODODODODODODODARTAIODDDOODODODOODOODODODODDOO
gboooobooobooobobooobooobad

|
E\FZIYGGDSWGYFDN(SEQ ID NO:68)+ L<IZIYGGDSWGYFDN (SEQ ID NO:23)

ocooOo30oDooooOooocecbrRODODODODODOOODOOO
IFSNDEK (SEQ ID NO:67)+% L <1& HIFSNDEKSYSTSLKS (SEQ ID NO:22)

oooo20cCcbrRO0OO0OO0OO0O0O0O0O0O0O0OGFSLSNARMO SEQ ID NO:660 0000
NARMGVSO SEQ ID NO:2100D0D0D10CDRODOCOOODODODOOOOOOO((i)
QQWSSNPPTOSEQ ID NO:300 0 00O030CDROODODOOOODODODODDODTSOS
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EQ ID NO:290 000020 CDROUDIUIUOOOOOOOOOSSVSYOSEQ ID NO:81
OD0DO0OODOSSSVSYOSEQ ID NO:280 000010 CDROOOOCDOOOCDOORDO(iii
JARDGWGRVFDIOSEQ ID NO:3700 00 030CDROOIODDONDODOODODODODODOISTS
GFTO SEQ ID NO:360 0 00020CDROODDOODCODODODOOOOOGGSISSYYOSEQ
ID NO:350000D010CDRODDODDDODODODODODOC(Iiv)QQYGSSTO SEQ ID NO:4
400 00030CDROUIUIUIDOUOUOUUUOUUOUOUGASOSEQ ID NO:430DODODODOZ20C
DROOOOO0O0O0DO0O0O0DO0DOQSVSSSYODSEQ ID NO:420000010CDRODODOAO
goooooboad

gooooaon
oooooooooooooooooo0b0ARTIODOOOOIgODOOOOOOOOODOGO
goooooboogoobogobogooboogoobooobooboobobooboobbooboobobooon

Oo0O0ooO0O0oo0oOO0OoooODO0O0ODoDODO0OoOoODODOOooDOODaO(n
ARIYGGDSWGYFDN (SEQ ID NO:68)4 L<IZIYGGDSWGYFDN (SEQ ID NO:23)

gooboo3bogoboogooboboocbrROODbOoOobOOOobODOOnO
IFSNDEK (SEQ ID NO:67) % L <1 HIFSNDEKSYSTSLKS (SEQ ID NO:22)

O00O0D020CDROIODDOOOOODOODDOOGFSLSNARMOSEQ ID NO:660 0000
NARMGVSO SEQ ID NO:210000D010CDROCOODDODODDOOCOOOODOOO
(ii))QQWSSNPPTOSEQ ID NO:300 O DO O30CDRIOIDODODCOODOODDODOCODTS
0SEQ ID NO:290 000020 CDRODIOIONONONODOODODODOSSVSYOSEQ ID NO:
8100 000SSSVSYOSEQ ID NO:280000010CDROODDIDNDDOOODOODO
(iii)ARDGWGRVFDIOSEQ ID NO:370000030CDROIDOOODODONONDOOODODI
STSGFTOSEQ ID NO:360 000 020CDROOCDOODONDDOOOOGGSISSYYD
SEQ ID NO:350000010CDRIDONDODNDNONDONDOOODOOO(iv)QQYGSSTOS
EQ ID NO:440 0 00D030CDRODOIDOIDDOODONOGASOSEQ ID NO:430
O00O0D020CDROOIDDOOOODOODDODODOQSVSSSYOSEQ ID NO:420 000010
CDRODODODDOOODODODO

000000
DO0O0O0DO0OO0DO0O0OO0OARTIODODOOOOODODOOOOOODODOOOODODODOOOOOOO
0000000000 (i)

ARIYGGDSWGYFDN(SEQ ID NO:68) £ L<IX IYGGDSWGYFDN (SEQ ID NO:23)

oooos3gogooooooocecbrROO0DO0OoooooooonOan
IFSNDEK (SEQ ID NO:67)% L <& HIFSNDEKSYSTSLKS (SEQ ID NO:22)

ooo20cCcbrRO0OO0OO0O0O0O0O0O0O0O0OGFSLSNARMO SEQ ID NO:660 0000
NARMGVSO SEQ ID NO:2100D0D0D10CbRODODOCOOODOOOOOOOOO(i)
QQWSSNPPTO SEQ ID NO:300 0 O00O030CDROODODODOOODODODODODDODTSOS
EQ ID NO:290 000020 CDhDROUOUIOOOOOOOOOSSVSYOSEQ ID NO:81
OD0OO0OOD0SSSVSYOSEQ ID NO:280 00 OD10CDROOOODOODODO(iIii)ARDG
WGRVFDIOSEQ ID NO:37000D0DO030CDRODODDODDODODODODOOOOOISTSGFTO
SEQ ID NO:360 000 D020CDRODDODODDODODOODGGSISSYYD SEQ ID N
0:350000010CDROOIOCDODODODODDODODODDDOODO(IVIQQYGSSTU SEQ ID NO
440 000030CDRODODUODDODODODODODODOGASOSEQ ID NO:4300ODOO20
CORODODDODDODDDDODODDODODOAQSVSSSYO SEQ ID NO:420000010CDRODODO
ocoooooOOoooboobDOoooobooooboOooobOooooO)yboooboOoOoo
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QVTLKESGPVLVKPTETLTLTCTVSGFSLS (SEQ ID NO:24), WIRQPPGKALEWLA (SEQ ID NO:25),
RLTISKDTSKSQVVLTMTNMDPVDTATYYCAR (SEQ ID NO:26), WGQGTLVTVSS (SEQ ID NO:27),
QVTLKESGPVLVKPTETLTLTCTVS (SEQ ID NO:71), VSWIRQP PGKALEWLAH (SEQ ID NO:72),
SYSTSLKSRLTISKDTSKSQVVLTM TNMDPVDTATYYC (SEQ ID NO:73), #7=1& WGQGTLVTVSS (SEQ ID
NO:74)
gi10000000b00100 0000 b0o0o0oo0oo0ooDo0Doo0o0ooo0ob0o0ooo0oonOoan

ocoooooOoooooOo@n)yooboooboDaOo
QIVLTQSPAIMSASLGEKVTMTCSA (SEQ ID NO:31), MHWYQQKSGTSPKRWIY (SEQ ID NO:32),

KLASGVPARFSGSGSGTSYSLTISSMEAGDAATYYC (SEQ ID NO:33), FGAGTKLELK (SEQ ID NO:34),
DIQLTQSPSFLSASVGDRVTITCRAS (SEQ ID NO:76), YMHWYQQKPGTS PKRLIY (SEQ ID NO:77),
KLASGVPSRFSGSGSGTEYTLTISSLQPEDFATY YC (SEQ ID NO:78), FGQGTKLEIK (SEQ ID NO:79)

0D100000000010000000000000000000000000000
O(@(ii) 0000000
DIQLTQSPSFLSASVGDRVTITCRA (SEQ ID NO:51), MHWYQQKPGTSPKRLIY (SEQ ID NO:52),
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QVTLKESGPVLVKPTETLTLTCTVSGFSLSNARMGVSWIRQPPGKALEWLAHIFSNDEKSYSTSLKSRLTISKD
TSKSQVVLTMTNMDPVDTATYYCARIYGGDSWGYFDNWGQGTLVTVSS (SEQ ID NO:1)

QIVLTQSPAIMSASLGEKVTMTCSASSSVSYMHWYQQKSGTSPKRWIYDTSKLASGVPARFSGSGSGTSYSL
TISSMEAGDAATYYCQQWSSNPPTFGAGTKLELK (SEQ ID NO:2)

QVQLQESGPGLVKPSETLSLTCTVSGGSISSYYWSWIRQPAGKGLEWIGRISTSGFTNYNPSLKSRVTMSVD
SSKNQFSLKLSSLTAADTAVYYCARDGWGRVFDIWGLGTMVTVSS (SEQ ID NO:3)

EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFT
LTISRLEPEDFAVYYCQQYGSSTFGPGTKVDIK (SEQ ID NO:4)

CCTGCGCTTTCGGCCAGCG (SEQ ID NO:5)
CCAACAAAGTATACGCGGA (SEQ ID NO:6)
CGCGATAGCGCGAATATATT (SEQID NO:7)

TTG ATG ACC AGT ATG CTG GCT (SEQ ID NO:8)
TTG TTG GCC TGA AAG TCT GAG (SEQ ID NO:9)
CAG CGT CCT TTG ATG ACC AG (SEQ ID NO:10)
CCA CTG ATT GTT GGC CTG AG (SEQ ID NO:11)
AAT GTG TCC GTC GTG GAT CT (SEQ ID NO:12)
GGT CCT CAG TGT AGC CCA AG (SEQ ID NO:13)

AAG CTG ACC CTG AAG TTC ATC TGC (SEQ ID NO:14)
CTT GTAGTT GCC GTC GTC CTT GCC (SEQ ID NO:15)

MQMPAMMSLL LVSVGLMEAL QAQSHPITRR DLFSQEIQLD MALASFDDQY AGCAAAMTAA
LPDLNHTEFQ ANQVYADSWT LASSQWQERQ ARWPEWSLSP TRPSPPPLGF RDEHGVALLA
YTANSPLHKE FNAAVREAGR SRAHYLHHFS FKTLHFLLTE ALQLLGSGQR PPRCHQVFRG
VHGLRFRPAG PRATVRLGGF ASASLKHVAA QQFGEDTFFG IWTCLGAPIK GYSFFPGEEE
VLIPPFETFQ VINASRLAQG PARIYLRALG KHSTYNCEY| KDKKCKSGPC HLDNSAMGQS
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(46)

PLSAVWSLLL LLWFLVVRAF PDGPGLL (SEQ ID NO:16)

TTTGATGTATTCACAGTTGTAT (SEQ ID NO:17)

TGCTGTTGACAGTGAGCGATAGACATCTTTTCTCAAGAAATAGTGAAGCCACAGATGTATTTCTTGAGAAA

AGATGTCTAGTGCCTACTGCCTCGGA (SEQ ID NO:18).

CCAACAAAGTATACGCGGA (SEQ ID NO:19)
CGCGATAGCGCGAATATATT (SEQ ID NO:20)

NARMGVS (SEQ ID NO:21)

HIFSNDEKSYSTSLKS (SEQID NO:22)

IYGGDSWGYFDN (SEQ ID NO:23)
QVTLKESGPVLVKPTETLTLTCTVSGFSLS (SEQ ID NO:24)
WIRQPPGKALEWLA (SEQ ID NO:25)
RLTISKDTSKSQVVLTMTNMDPVDTATYYCAR (SEQ ID NO:26)
WGQGTLVTVSS (SEQ ID NO:27)

SSSVSY (SEQ ID NO:28)

DTS (SEQ ID NO:29)
QQWSSNPPT (SEQ ID NO:30)

QIVLTQSPAIMSASLGEKVTMTCSA (SEQ ID NO:31)
MHWYQQKSGTSPKRWIY (SEQ ID NO:32)
KLASGVPARFSGSGSGTSYSLTISSMEAGDAATYYC (SEQ ID NO:33)
FGAGTKLELK (SEQ ID NO:34)

GGSISSYY (SEQ ID NO:35)

ISTSGFT (SEQ ID NO:36)

ARDGWGRVFDI (SEQ ID NO:37)

QVQLQESGPGLVKPSETLSLTCTVS (SEQ ID NO:38)
WSWIRQPAGKGLEWIGR (SEQ ID NO:39)
NYNPSLKSRVTMSVDSSKNQFSLKLSSLTAADTAVYYC (SEQ ID NO:40)
WGLGTMVTVSS (SEQ ID NO:41)

QSVSSSY (SEQ ID NO:42)

GAS (SEQ ID NO:43)

QQYGSST (SEQ ID NO:44).

EIVLTQSPGTLSLSPGERATLSCRAS (SEQ ID NO:45)
LAWYQQKPGQAPRLLIY (SEQ ID NO:46)
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47) JP 2025-508690 A 2025.4.10

SRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYC (SEQ ID NO:47)

DIQLTQSPSFLSASVGDRVTITCRASSSVSYMHWYQQKPGTSPKRLIYDTSKLASGVPSRFSGSGSGTEYTLT
ISSLQPEDFATYYCQQWSSNPPTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQ
WKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ
ID NO:48)

DIQMTQSPSSLSASVGDRVTITCSASSSVSYMHWYQQKPGTSPKRLIYDTSKLASGVPSRFSGSGSGTDYTL
TISSLQPEDFATYYCQQWSSNPPTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKY
QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
(SEQ ID NO:49)

EIVLTQSPATLSLSPGERATLSCRASSSVSYMHWYQQKPGTSPRRLIYDTSKLATGIPARFSGSGSGTDYTLTI
SSLEPEDFAVYYCQQWSSNPPTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQ
WKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ
1D NO:50)

DIQLTQSPSFLSASVGDRVTITCRA (SEQ ID NO:51)
MHWYQQKPGTSPKRLIY (SEQ ID NO:52)
KLASGVPSRFSGSGSGTEYTLTISSLQPEDFATYYC (SEQ ID NO:53)

FGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:54).

DIQMTQSPSSLSASVGDRVTITCSA (SEQ ID NO:55)
MHWYQQKPGTSPKRLIY (SEQ ID NO:56)
KLASGVPSRFSGSGSGTDYTLTISSLQPEDFATYYC (SEQ ID NO:57)

FGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVYCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSK
DSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:58)

EIVLTQSPATLSLSPGERATLSCRA (SEQ ID NO:59)
MHWYQQKPGTSPRRLIY (SEQ ID NO:60)
KLATGIPARFSGSGSGTDYTLTISSLEPEDFAVYYC (SEQ ID NO:61)

TFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDS
KDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:62)
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(48) JP 2025-508690 A 2025.4.10

FGPGTKVDIK (SEQ ID NO:63)

QVTLKESGPVLVKPTETLTLTCTVSGFSLSNARMGVSWIRQPPGKALEWLAHIFSNDEKSYSTSLKSRLTISKD
TSKSQVVLTMTNMDPVDTATYYCARIYGGDSWGYFDNWGQGTLVTVSSASTKGPSVFPLAPCSRSTSESTA
ALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDKPSNTKVDK
RVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEVHNA
KTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNKTTPPVLDSDGSFFLYSRLTVDKSRWQYEGNVFSC SVM
HEALHNHYTQKSLSLSLGK (SEQ ID NO:64)

DIQLTQSPSFLSASVGDRVTITCRASSSYVSYMHWYQQKPGTSPKRLIYDTSKLASGVPSRFSGSGSGTEYTLT
ISSLQPEDFATYYCQQWSSNPPTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQ
WKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ
ID NO:65)

GFSLSNARMG (SEQ ID NO:66)
IFSNDEK (SEQ ID NO:67)
ARIYGGDSWGYFDN (SEQ ID NO:68)

DIQLTQSPSFLSASVGDRVTITCRASSSVSYMHWYQQKPGTSPKRLIYDTSKLASGVPSRFSGSGSGTEYTLT
ISSLQPEDFATYYCQQWSSNPPTFGQGTKL (SEQ ID NO:69)

SLSPTRPSPPPLGFRDEHGVALLAY (SEQ ID NO:70)
QVTLKESGPVLVKPTETLTLTCTVS (SEQ ID NO:71)

VSWIRQP PGKALEWLAH (SEQ ID NO:72)
SYSTSLKSRLTISKDTSKSQVVLTM TNMDPVDTATYYC (SEQ ID NO:73)
WGQGTLVTVSS (SEQ ID NO:74)

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVP
SSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTI
SKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWE
SNGQPENNKTTPPVLDSDGSFFLYSRLTVDKSRWQYEGNVFSC SVM HEALHNHYTQKSLSLSLGK (SEQ
ID NO:75)

DIQLTQSPSFLSASVGDRVTITCRAS (SEQ ID NO:76)
YMHWYQQKPGTS PKRLIY (SEQ ID NO:77)
KLASGVPSRFSGSGSGTEYTLTISSLQPEDFATY YC (SEQ ID NO:78)
FGQGTKLEIK (SEQ ID NO:79)

RTVAAPSVFIFPPSDEQLKSGT ASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDS TYSLSS
TLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:80)
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(49) JP 2025-508690 A 2025.4.10

SSVSY (SEQ ID NO:81)

QVTLKESGPVLVKPTETLTLTCTVSGFSLSNARMGVSWIRQPPGKALEWLAHIFSNDEKSYSTSLKSRLTISKD
TSKSQVVLTMTNMDPVDTATYYCARIYGGDSWGYFDNWGQGTLVTVSS (SEQ ID NO:82)

DIQLTQSPSFLSASVGDRVTITCRASSSVSYMHWYQQKPGTS PKRLIYDTS
KLASGVPSRFSGSGSGTEYTLTISSLQPEDFATYYCQQWSSNPPTFGQGTKLEIK (SEQ ID NO:83).

DIQMTQSPSSLSASVGDRVTITCSASSSVSYMHWYQQKPGTSPKRLIYDTSKLASGVPSRFSGSGSGTDYTL
TISSLQPEDFATYYCQQWSSNPPTFGQGTKL (SEQ ID NO:84)

AGA AGA GGT CTC GTC GTG TGA SEQ ID NO:85)

GAT GCC TGC TAT GAT GTC TCT G (SEQ ID NO:86)

EIVLTQSPATLSLSPGERATLSCRASSSVSYMHWYQQKPGTSPRRLIYDTSKLATGIPARFSGSGSGTDYTLTI
SSLEPEDFAVYYCQQWSSNPPTFGQGTKL (SEQ ID NO:87).

MKIPAMMSLL LVSVGLRDGY QVQSYSISQL DIFSQETPLD MAPASFDDQY AGCLADMTAA LPDLNHSEFQ
ANKVYADGWA QANNQWQERR AWGSVWGSLP PSPPGFRDEH GVALLAYTAN SPLHKEFNAA
VREAGRSRAH YLHHFSFKTL HFLLTEALQL LRSHRSRGCQ QVYRGVHGLR FRPAGPGATV
RLGGFASASL KNVAAQQFGE DTFFGIWTCL GAPIRGYSFF PEEEEVLIPP

FETFQVINTS RPTQGPARIY LRALGKRSTY NCEYIKEKKC RSGPCWLGSS APGSISASCS

LLLLLLFLVL SALPENPGLQ QLTRC (SEQ ID NO:88).

MQMPAMMSLLLVSVGLMEALQAQSHPITRRDLFSQEIQLDMALASFDDQYAGCAAAMTAA
LPDLNHTEFQANQVYADSWTLASSQWQERQARWPEWSLSPTRPSPPPLGFRDEHGVALLA
YTANSPLHKEFNAAVREAGRSRAHYLHHFSFKTLHFLLTEALQLLGSGQRPPRCHQVFRG
VHGLRFRPAGPRATVRLGGFASASLKHVAAQQFGEDTFFGIWTCLGAPIKGYSFFPGEEE
VLIPPFETFQVINASRLAQGPARIYLRALGKHSTYNCEYIKDKKCKSGPCHLDNSAMG (SEQ ID NO:90)

M++PAMMSLLLVSVGL + +Q QS+ I++ D+FSQE LDMA ASFDDQYAGC A MTAA
LPDLNH+EFQAN+VYADW  A++QWQER+A W P PSPP GFRDEHGVALLA
YTANSPLHKEFNAAVREAGRSRAHYLHHFSFKTLHFLLTEALQLL S R C QV+RG
VHGLRFRPAGP ATVRLGGFASASLK+VAAQQFGEDTFFGIWTCLGAPI+GYSFFP EEE
VLIPPFETFQVIN SR QGPARIYLRALGK STYNCEYIK+KKC+SGPC L +SAG (SEQID NO:91)
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(50) JP 2025-508690 A 2025.4.10

MKIPAMMSLLLVSVGLRDGVQVQSYSISQLDIFSQETPLDMAPASFDDQYAGCLADMTAA
LPDLNHSEFQANKVYADGWAQANNQWQERRAWGSVWGSLP--PSPP--GFRDEHGVALLA
YTANSPLHKEFNAAVREAGRSRAHYLHHFSFKTLHFLLTEALQLLRS-HRSRGCQQVYRG
VHGLRFRPAGPGATVRLGGFASASLKNVAAQQFGEDTFFGIWTCLGAPIRGYSFFPEEEE
VLIPPFETFQVINTSRPTQGPARIYLRALGKRSTYNCEYIKEKKCRSGPCWLGSSAPG (SEQ ID NO:92)

NAHMGVS (SEQ ID NO:93)

QARMGIS (SEQ ID NO:94)

NGRMGVS (SEQ ID NO:95)
HIFSNDEKSYSTSIKS (SEQ ID NO:96)
HLFSNDEKSYSTSIKS (SEQ ID NO:97)
HIFTNDEKSYSSSLKS (SEQ ID NO:98)
IYGGADSWGYFEN (SEQ ID NO:99)
IYGGDSWAYFDN (SEQ ID NO:100)
LYGIDSWGYFDN (SEQ ID NO:101)
GFSISNARMG (SEQ ID NO:102)
GFSASNTRMG (SEQ ID NO:103)
GFSISNLRMA (SEQ ID NO:104).
LFSNDEK (SEQ ID NO:105)

IFSNEDK (SEQ ID NO:106).
GRIYGGDSWGYFDN (SEQ ID NO:107)
ARIYAADSWGYFDN (SEQ ID NO:108)
IRAYGGDSWLYFDN (SEQ ID NO:109)

OO0Ooo0oo0oop@|E o
OoooooopE@E-™d

O

oo o0 oooooopE@E g
Oooooooogogp@o

O

Oooooooogoooop@Eo

O0Ooo0oo0oop@|E o

O

UUObOARTIODODOOOOOODOOODODOODODOODOARTIODDOOODOOO
gooboooboogoobogoooooobooboboobooobogoboobobooao
gooboboobooobooooooobooooboooboooboobooobooaaodan
30ooooooObODOCcCDRODODODODODDODODODDODODOOOOZ20CDROODOAO
ooo0l0cCbROODODODODODOODOOOOOoOoOoOoOoO30cCcbrROOOOO
bobo20CbROOOOOODOOOOOOO1IO0CDROOOOODOOOODOGO

CDRODODODODOSEQ ID No.210 230280 300350360420 44066068
oosidouoooooooiloz2030400000500000000000000
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0000000000000 OSEQ ID No.240270310340 38041045
470510630 710740000076079000010000010203040506
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00000 080%085%090%092%095%0 00009900 000000O0DOOO
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LTISRLEPEDFAVYYCOQYGSSYFGPGTKVDIK (SEQ ID NO:4)
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30N (n=257) B /R P &
(n=206)

i (hR{E, ) 9.7 (63.7-75.6) i8.6 (60.1-75.6) 0.157
PRI (&) 167 (65%) 123 (60%) 0.244
BUE (B AR 205 (81%) 185 (90%) 0.004
IRyt S (thRiE) 35 (5.5-54.5) 42.75 (20-68) 0.002
REENAT—D
IA 185 (72%) 128 (62%) 0.024
B 72 (28%) 78 (38%)
FEPHEE
15T 37 (14.4%) 46 (22.3%) 0.027
IDZY: L 62 (24%) 62 (30%) 0.149
p=Fe 68 (26.5%) 62 (30%) 0.387
R 2 42 (16.3%) 48 (23.3%) 0.06
Ay T LT
AISMIS 6 (2.3%) 3 (1.5%) 0.737*
B4k 19 (7.4%) 6 (2.9%) 0.034
K 126 (49%) 79 (38.3%) 0.022
EIE DN 67 (26%) 59 (28.6%) 0.537
fUINELERIR 6 (2.3%) 6 (3.9%) 0.333
B4k 23 (8.9%) 36 (17.5%) 0.006
TR 9 (3.5%) 9 (4.4%) 0.632
=[=PAS 1 (0.4%) 6 (2.9%) 0.048*
ERERKE
2o K9 EEGFR: 1= 3KRAS (n=456) 255 201
BAEE (EGFR- H&U KRAS -) 137 (53.7%) 121 (60.2%) 0.026
EGFR + 55 (21.6%) 24 (11.9%)
KRAS + 63 (24.7%) 56 (27.9%)
kA~ —h—
CD3 (>150 # <150) 22 (8.5%) 18 (8.8%) 0.921
CD4 (>70 % <70) 30 (11.7%) 36 (17.6%) 0.072
CD8 (>150 %t <150) 28 (11%) 26 (12.7%) 0.55
CD20 (70 %t <70) 23 (9%) 18 (8.8%) 0.908
FoxP3 (>50 %t <50) 22 (8.6%) 14 (7%) 0.5
CD68 (>150 %t <150) 54 (21%) 53 (26%) 0.179
CD163 (>150 % <150) 21 (8.2%) 27 (13.2%) 0.083
CD56 (FAERIERTE) 8 (3%) 6 (3%) 0.937
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i (cRELfE, #) 67 (58-77) 69 (62-76)
BRI (&) 24 (56%) 266 (63%) 0.33
BUE (B LIFT) 38 (88%) 352 (85%) 0.51
1R S (SRAE) 45 (17-68) 38 (10-60) 0.5
AHOEETYIR (n=43) (n=420)
FEEMRT—S
IA 28 (65%) 285 (68%) 0.71
IB 15 (35%) 135 (32%)
FEPREE
1#3E 10 (23%) 73 (17%) 0.34
ID2A: L 10 (23%) 114 (27%) 0.58
s 11 (26%) 119 (28%) 0.7
iR B 2 5 (12%) 85 (20%) 0.17
TEEY T T
AISMIS 1(2%) 8 (2%) 0.59*
Bk 2 (5%) 23 (5.5%) 1*
Rk 19 (44%) 186 (44.5%) 1*
LEEK 3 (7%) 123 (29.5%) 0.001*
WUNSLERLR 0 14 (3%) 0.63
Bk 8 (19%) 51 (12%) 0.23
AR 8 (19%) 10 (2%) <0.001
=[=PES 2 (5%) 5 (1%) 0.13*
IR RARRE
B4R (EGFR- 54U KRAS -) 27 (67.5%) 231 (55.5%) 0.091
EGFR + 2 (5%) 77 (18.5%)
KRAS + 11 (27.5%) 108 (26%)
ST —h—
CD3 (>150 %t <150) 4 (%) 36 (9%) 0.88
CD4 (>70 #f <70) 5 (11.5%) 61 (14.5%) 0.59
CD8 (>50 %t <50) 12 (28%) 190 (56%) 0.026
CD20 (>70 %t <70) 5 (11.5%) 36 (9%) 0.52
FoxP3 (>50 %t <50) 3 (7%) 33 (8%) 1*
CD68 (>150 %t <150) 8 (19%) 99 (24%) 0.44
CD163 (>150 # <150) 4 (9.5%) 44 (10%) 1*
CD56 (FHEAIEFE) 1(2%) 13 (3%) 0.77
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3 (= >150
K
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3 (=) >70
&
1S LB Om A= 12 (q: ) 5:?2 :
B1H30859 2 + (*) -
3 (=) >150
1 (& )

TS L RIE DR A 2(;) 2<1 ;)0

B1+B00H5 + (#) -

3 (=) >70

1B & R O 1= 1(8) <20
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B £ P O 1 (%) <50
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QPCRAATIRTS5A7—

TS5 —% TS5 —EFI (5'>3) ;
'MART1 F54<—2REV  TTGATG ACCAGT ATG CTG GCT (SEQID .
s NO:8)
mART1 754~<—2 FWD TTG TTG GCC TGA AAG TCT GAG (SEQID
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, NO:9)
mART1 754 ~<— B4 REV CAG CGT CCTTTG ATG ACCAG (SEQ.ID
........................................................................ NO:10)
' mMART1 754<¥— B4 FWD CCACTGATT GTT GGC CTG AG(SEQ.ID
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o NOLY)
mGAPDH REV :AAT GTG TCC GTC GTG GAT CT (SEQ ID
. ..NO®2)
mGAPDH FWD :GGT CCT CAG TGT AGC CCA AG (SEQID
.......................................................................... No:13)
§GFP FWD EAAG CTG ACCCTG AAGTTCATCTGC

(SEQID NO:14)

PCRAIE K5 42—

TS5 —% TS5A<—H5 (5>3)

‘E+ ART1REV . AGA AGA GGT CTC GTC GTG TGA SEQ
N | >0 ) B
£~ ART1FWD .GAT GCC TGC TAT GAT GTC TCT G

_________________________________________________________________________ (SEQ ID NO:86)
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22C12 LCH

DIQLTQSPSFLSASVGDRVTITCRASSSVSYMHWYQQKPGTSPKRLIYDTSKLASGVPSRFSGSGSGTEYTLT
ISSLQPEDFATYYCQQWSSNPPTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQ
WKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ
ID NO:48)

22C121LG2

DIQMTQSPSSLSASVGDRVTITCSASSSVSYMHWYQQKPGTSPKRLIYDTSKLASGVPSRFSGSGSGTDYTL
TISSLQPEDFATYYCQQWSSNPPTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKY
QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
(SEQ ID NO:49)

22C12LG3

EIVLTQSPATLSLSPGERATLSCRASSSVSYMHWYQQKPGTSPRRLIYDTSKLATGIPARFSGSGSGTDYTLTI
SSLEPEDFAVYYCQQWSSNPPTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQ
WKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ
ID NO:50)

ooooaoao
oooe
0000000ARTI00000
oooooao
000O0DO0oo0DDoDOooooao
INGA—=H— | B
BH~DES
E FARTICX 3 BEE&HAME Kp = 1.36 nM
H=54 FILARTIZH§ BRERIGHE Kp =1.46 1M
IOAMRTNICHT HRERGHE Kp =2.70 nM
#aE S (HEK293 OE ARTH) ECso= 4.5 nM
SFERE
ARTI/AS5 0512349 %5#IR 1% (ARTS, L3uMETRARL
ART4, ART5)
1 2 E FOReEE
ARTIDEEZREHDIRE ECsp=4.5nM
(#Ra~—X ; HEK293 OE ART1)
EyEhie
IHRIZEITEBIYTSURABECMEEEL (10 | Tie (h)=94.3; Cl (mL/H /kg)= 19.5
mg/kg, 1.V.)
0oooooao
0oo0ooDooooooao
NS A—8— | 8%
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24g/LDRAA R —

tRRIE B EMOSE TaTA A (Pro-A) BHRHPTOBGE/ T —

BT Tm1-3 (°C) = 67.4 /74.4 /86.0

ERJAT77AIL B (pl) #8FH8.0~8.5

SBRE, 5VE (150 mg/mL)

#HE<20>FHRT X (oP)
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TDI-Y-009 B

QVTLKESGPVLVKPTETLTLTCTVSGFSLSNARMGVSWIRQP
PGKALEWLAHIFSNDEKSYSTSLKSRLTISKDTSKSQVVLTM
TNMDPVDTATYYCARIYGGDSWGYFDNWGQGTLVTVSSAS
TKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVDHKPS
NTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMIS
RTPEVTCVVVDVSQEDPEVQFNWY VDGVEVHNAKTKPREEQF
NSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKA
KGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWE

SNGQPENNKTTPPVLDSDGSFFLYSRLTVDKSRWQYEGNVEFSC SVM

HEALHNHYTQKSLSLSLGK (SEQ ID NO:64)

TDI-Y-009 #&{

DIQLTQSPSFLSASVGDRVTITCRASSSVSYMHWYQQKPGTS
PKRLIYDTSKLASGVPSRFSGSGSGTEYTLTISSLQPEDFATY
YCQOWSSNPPTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDS

TYSLSS TLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ

ID NO:65)
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Ooo0O0oOOTDI-Y-0090 CDRO O
Ab LC LC LC CDR3 HC CDRI HC CDR2 | HC CDR3
CDR1 | CDR2
hu22C12 | SSVSY | DTS | QQWSSNPPT | GFSLSNARMG | IFSNDEK | ARIYGGDSWGYFDN
(SEQ ID (SEQ ID (SEQ ID (SEQID | (SEQ ID NO:68)
NO:81) NO:30) NO:66) NO:67)
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(SLSPTRPSPPPLGFRDEHGVALLAY;SEQ ID NO:70)

oooooooooooooooao

oooooad
oooooooooooooooooooooooboooboobobDbDbDbDDbDDbODboOOoOOoODOoDbOO
ood

QVTLKESGPVLVKPTETLTLTCTVS (SEQ ID NO:71), VSWIRQP PGKALEWLAH

(SEQ ID NO:72), SYSTSLKSRLTISKDTSKSQVVLTM TNMDPVDTATYYC (SEQ ID NO:73), #1=I%
WGQGTLVTVSS (SEQ ID NO:74)

0100200300400 000500000000000000000010020000
0300000o0oo0oo0ooooooooooOoao

oooooo
goooobodoobooooboooboboobgopoboboUobUo bbb uoobooboao
uog

DIQLTQSPSFLSASVGDRVTITCRAS (SEQ ID NO:76), YMHWYQQKPGTS PKRLIY

(SEQ ID NO:77), KLASGVPSRFSGSGSGTEYTLTISSLQPEDFATY YC (SEQ ID NO:78), FGQGTKLEIK

(SEQ ID NO:79)

gbobi1gbz2003004000000500000b0 000000000 DOO1I00 2
oooooos3souooooooooooooooooano
goodaoan

gooooboobogooboooboboooboobooboooboboonb
AS

TKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSS
SLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDV
SQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISK
AKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWE
SNGQPENNKTTPPVLDSDGSFFLYSRLTVDKSRWQYEGNVFSC SVM HEALHNHYTQKSLSLSLGK (SEQ
ID NO:75), RTVAAPSVFIFPPSDEQLKSGT ASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDS
TYSLSS TLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:80)

ooolog0o20030040000005000000000D0D0O000000100D0 2
oooooos3sgoooooooooooboboboobobooDoODDbODOOO0OO0OOOO0OOOO0Os80%d
82%0 84%0 85%087%088%089%090%092%0 94%0 95%0 96%0 97%0 98
wooooo99wooooooooooooobODoODoODoODDoODDoODDoOOoOOoOODOO

oooooad

uooooooooooooooooooooboboboboobobooDbOoOan
QVTLKESGPVLVKPTETLTLTCTVSGFSLSNARMGVSWIRQPPGKALEWLAH IFSNDEK
SYSTSLKSRLTISKDTSKSQVVLTMTNMDPVDTATYYCARIYGGDSWGYFDNWGQGTLVTVSS (SEQ ID
NO:82), DIQLTQSPSFLSASVGDRVTITCRASSSVSYMHWYQQKPGTS PKRLIYDTS

KLASGVPSRFSGSGSGTEYTLTISSLQPEDFATYYCQQWSSNPPTFGQGTKLEIK (SEQ ID NO:83)

ooologoz200300400000050000000000000000001002
gbobobooo3gogboooooboboboboboboobooboobboobDbOoso%nyd 8
2%0 84%085%087%0 88%089%0H90%0 92%0 94%0 95%0 96%0 97%0 98%
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INTERNATIONAL SEARCH REPORT Internationa)] application No.
PCTIUS2023/062151

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - INV. - CO7K 16/40 (2023.01)
ADD. - AG1K 398/395; AB1P 35/00; C12N 15/113 {2023.01)

CPC - INV. - CO7K 16740 (2023.05)

ADD. - AG1K 39/39558; A61P 35/00; C12N 15/113 (2023.05)
According to International Patent Classification (IPC} or to both national clessification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
Sea Ssarch History document

Documenla_tion searched other than minimum documentation to the extent that such documents are included in the fields searched
Ses Search History document

Electronic database consulted during the international gearch (name of database 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 elaim No.

A US 2016/0053283 A1 (MAXCYTE INC.) 25 February 2016 (25.02.2016) entire document 1.2, 5, 8-10, 18-20,
30-32, 3g-M1

A WO 2021/204781 A1 (UNIVERSITAT ZURICH et al.) 14 October 2021 {14.10.2021) entire 1,2, 5, 8-10, 18-20,

document 30-32, 39-41

A WO 2009/040134 A1 (U3 PHARMA AG et al.) 02 Aprll 2008 (02.04.20089) enfire document 1,2, 5, 8-10, 18-20,
30-32, 3941

A WO 2014/078373 A1 (IOGENETICS LLC) 22 May 2014 (22.06.2014) entire document 1, 2, 5, 8-10, 18-20,
30-32, 39-41

D Further documents are listed in the continuation of Box C. D See patent family annex.

*  Special categories of cited documents: “I™  later document published after the international filing date or pricrity

“A*  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention
“D” document cited by the applicant in the international application “X* document of particular relevance; the claimed invention cannot be
“E" earlier application or patent but published on or after the international considered novel or carmot be considered to involve an inventive step

filing date when the document is talen alone

“L" document which may throw doubts on priority claim(s) or which “Y™ document of particular relevance; the claimed invention cannot
is cited to establish the publication date of another citation or other be considered to involve an inventive step when the document is
special reasen (as specigled) cotnbined with oneor more ather such docutnents, suich combination

“0" documentreferringto anoral disclosure, use, exhibitionor other means being obvious to a person skilled in the ant
“P*"  document published priorto the international filing date but laterthan  “&™  document member of the same patent family

the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
19 Juna 2023 JU L 2 5 2[]23
Name and mailing address of the [SA/ Authorized officer
Mall Stop PCT, Attn: [SA/US, Commissloner for Patents Taina Matos
P.0. Box 1450, Alexandria, VA 22313-1450
Facsimile No. 571-273-8300 Telephone No. PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 (second sheet) (July 2022)
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INTERNATIONAL SEARCH REPORT Internationaf application No.

PCT/US2023/062151

Box No. I Nucleotide and/or amino acid sequence(s) (Continnation of item I.c of the first sheet)

I. With regard to any nucleotide and/or amino acid sequence disclosed in the infernational application, the international search was
carried out on the basis of a sequence listing: 10

—
8. forming part of the international application as filed.

b. D furnished subsequent to the international filing date for the purposes of international search (Rule 13 1(a)),

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

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

listing. ‘

3. Additional comments:

20
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Form PCT/ISA/210 (continuation of first sheet (1)) {July 2022)

50
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INTERNATIONAL SEARCH REPORT Internationaf application No.

PCTAIS2023/062151

Box Ne. I1 Observations where certain claims were found uasearchable (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, |:| Claims Noa.:
because they relate to parts of the interational application that do not corply with the prescribed requirements to such an
extent that no meeningful international search can be carried out, specifically:

3. ﬁ Claims Nos.: 21-29, 33-38, 42, 43
because they are dependent claims and are not drafted in aceordance with the second and third sentences of Rule 6.4(g).

Box No.III  Observations where unity of invention is lacking (Contiﬁuation of item 3 of first sheet]'

This International Searching Authority found multiple inventions in this international application, as follows:
Ses exira sheet(s). |

1. I:I 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 Autherity did not invite payment of
ndditional fees,

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

.

. Ng required additional seazch fees were timely paid by the applicant. Consequently, this international search repart is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

1,2, 5, B-10, 18-20, 30-32, 39-41

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

Form PCT/ISA/21() (continuation of first sheet (2)) (July 2022)
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INTERNATIONAL SEARCH REPORT International application Ng.

PCT/US2023/062151

Continued from Box No. tHl Observations where unity of Invention Is facking

This application contains the following inventions or groups of inventions which are not so linked as to form a single general Inventive
concepl under PCT Rule 13.1, Ln order for all inventions to be examined, the appropriate additional examination fess need to be paid.

Group I+: claims 1-20, 30-32, and 38-41 are drawn 1o anti-human ART1 antlbedies, and Isolated cells, hybridomas, nucleic aclds, and
methods comprising the same.

The first invention of Group [+ |s restricted to an ant-human ART1 antibody comprising a heavy chaln variable region (VH), and a light
chain variable ragion (VL), where the VH is selected lo ba SEQ ID NO:1, and further comprises HCDR1 (SEQ ID NO:68), HCDR2 (SEQ
1D NO=67), HCDR3 (SEQ ID NO:68), and the VL Is selected to be SEQ ID NO:2, which further compriges LCDR1 (SEQ ID NO:81),
LCDR2 (SEQ ID NO:28), LCDR3 (SEQ ID NO:30), and isolated cells, hybridomas, nucleic acids, and methods comprising the same. It
is boliaved that claims 1, 2, §, 8-10, 18-20, 30-32, and 39-41 read on this firet namad inventlon and thus these claims will be searched
without fee to the extent that they read on SEQ 1D NOs:1 and 2.

Applicant Is Invited to elect additional VH, VL, and the respective, correspanding, SEQ ID NOs to be searched in a specific combination
by paying additional fee for each set of election. An exemplary election would be an anti-human ART1 antibady comprising a heavy
chair variable region (VH), and a light chain variable region (VL.), where the VH Is selected to be SEG iD NO:82, and further comprises
HCDR1 (SEQ ID NO:35), HCDR2 {SEQ ID NQ:38), HCDR3 (SEQ ID NO:37), and the VL is selacted fo be SEQ ID NC:83, which further
compriges LCDRE {SEQ ID NO:42), LCDRZ (SEQ ID NQ:43), LCDR3 {SEQ 1D NO:44), and isolated calls, hybridomas, nucleic acids,
and methods comprising the same.  Additional VH, VL, and the regpective, corresponding, SEQ 1D NOs will be searched upon the
payment of additional fees. Applicants must specify the claims that read on any additional elected Inventlons. Applicants must further
indicate, if applicable, the claims which read on the first named invention if diffarent than what was indicated above for this group.

Failure to clearly identify how any paid additional inventicn fees are to be applied to the “+~ group(s) will resul‘l in only the first claimed
invention to be searched/examined.

The Invantions listed in Groups H+ do not relate to a single general Inventive concept under PCT Rule 13,1, because under PCT Rule
13.2 they lack the same or coresponding special technical features for the following reasons:

The Groups I+ formulas do nat share a signlificant structural element responsible for binding human ART1, requiring the selection of

linked o nucleic acid sequences encading an anti-human ART1 antibody, or an antigen binding fragment thereaf, or a polypeptide, that
inhibits human ART1 activity, wherein the antibody, the antigen binding fragment thereof, or the polypeptide has: i) a variable region
comptising a first complementarity detarmining ragion (CDR) comprising GFSLSNARM (SEQ 1D NO:66) operably linked to a second
CDR comptising IFSNDEK [SEQ ID NO:67) operably linked to a third CDR compriging ARIYGGDSWGYFDN (SEQ ID NO:€8); and/ar i)
a variable reglon comprfsing a first COR comprising SSVSY (SEQ ID NO:81) operably lInked to a second COR compriging DTS (SEQ D
NO:29) operably linked to a third CDR comprising QQWSSNPPT {SEQ ID NO:30); or i) a variable region comprising a first COR
comprlsing GGSISSYY (SEQ ID NO:35) cperably Iinked 1o a second CDR comprising ISTSGFT (SEQ ID NO:36) operably linked fo a
third CDR comprising ARDGWGRVFDI {SEQ ID NO:37); and/or Iv) a variable region comprising a first COR comprising QSVSSSY
{SEQ ID NO:42) operably linked to a second CDR comprising GAS (SEQ 1D NO:43) operably linked to a third COR comprising
QAQYGSST (SEQ 20 ID NO:44}."

Additianally, even if Groups I+ wera consldered to share the technical features of an isolated csll comprising an expression cassette
comprising a heterclogous promoter operably linked to nucleic acid sequences encoding an anti-human ART1 antlbody, or an antigen
binding fragment thereof, or a polypeptide, that Inhibits human ART1 activity, wherein the antibody, the antigen binding fragment thereof;
or the polypeptide has: a VH, HCDR1, HCDR2, HCDR3J, a VL, LCDR1, LCDR2, LCDR3; a hybridoma comprising nucleic acid
sequences encoding an ant-human ART1 monoclonal antibody that inhibits human ART1 activity; an Isolated nuclelc acld comptslng a
promoter operably Enked to a nucleotide sequence which encades at least the variable region of a heavy or light Ig chain that binds
human andfor mouse ART1; an Isolated antlbody or antigen fragment theraof that binds human and mouse ART1; a methed to inhibit or
freat cancer in a mammal, comprlsing: adminlstering to a mammal a composition comprising an effective amount of an anti-human ART1
antibody or an antigen binding fragment thereof, or a polypeptide that binds human ART1; a method to enhance an immune responsa in
a mammal having cancet, comprising: administering to @ mammal & composition comprising an affective ameunt of an anti-human ART1
antibcdy or an anfigen bind!ing fragment thereof, or a polypeptide that hinds human ART1. However, these shared technical featuras do
not represent a contribution over the prior art.

Specifically, WO 2021/204781 A1 to Universitét Zarich et al. discloses encoding an anti-human ART1 antibody, or an antigen binding
fragment theraof, or a polypaptide, that inhibits human ART1 activity {anti-ARTC1 polypeptide ligand is a single domain antibody, Para.
[0079]; a polynuclectide containing at least ane open reading frame (ORF) that Is capable of encoding a particular polypeptide, Para.
[0030]), whereln the antibody, the antigen binding fragment thereof, or the polypeptide has: a VH, HCDR1, HCDR2, HCDR3, a VL,
LCDR1, LCDR2, LCDR3 (ARTC1 polypeptide ligand is an immunoglobulin consisting of two heavy chains and twa light chains, Para.
[0078); LCDR1, LCDR2, LCDRS, HCDR1, HCDR2 and HCDR3 sequences, Para. [0057]); that binds human andfor mouss ART1
(human ARTCHA, Para. [0080]}; an isolated antibody or antigen fragment thereof that binds human and mouse ART1 (ant-ARTC1
polypeptide ligand is a single domain antibody, consisting of an isolated variable domain from a heavy or light chain, Para. [0072]); a
method to inhibit or treat cancer in a mammal, comprising: administering to a mammal a composition comprising an effective amount of
an anti-human ART1 antibody or an antigen binding fragment thereof, or a polypeptide that binds human ART1 (the Invention
encompasses methods of treatment of a patient having been diagnosed with cancer. This method entails administering to the patient an
offective amount of a non agonist ARTC1 ligand or a nucleic acid molecule as identified harein, or its pharmaceutically accaptable salt,
as specified in detail herein, Para. [0084]); a mathod fo enhance an Immune response In & mammal having cancer, comprising:
administering to a mammal a composltfon comprising an effective amount of an antl-human ARTT antibody or an antigen binding
fragment thereof, or a polypeptide that binds human ART1 {the invention encompasses methods of treatment of a patfent having baen
diagnosed wlth cancer. This method entails administering to the patient an effective amount of a non agonist ARTC1 ligand or a nucleic
acid molecule as identified herein, or its pharmaceutically accepiable salt, as specified in detail herein., Para. [0084]; treatment
experiments in CB17-Scid mice revealed an influence on immune cell infiltration (Fig. 6E). C211b is present on all myeloid cells
including the myelolt derived suppressor cells (MDSC) which are frequently populating immunologicalty cold tumors. GD11b+ cells
could be detected throughout the ARTC1-expressing control tumors while CD11 b+ cells were confined to the tumor borders in
antibody-treated tumors, Para. [0127]).

alternative antibody VH and VL where “An [solated cell comprising an expression casselte comprising a heterologous promoter operably

Formm PCTASA/210 (extra sheet) (Juiy 2022)
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Further, US 2016/0053283 A1 to Maxcyte Inc. teaches an isolated cell (isolated and selecled cell, Para. {0028]) comprising an
exprassion cassetta comprising a heterologous promoter aperably linked to nucleic acid sequences (the coding sequence itself, may be:
combined with other nucleic acid sequences, such as promolters, Para. [0108]; expressing a heterologous nucleio acid sequence, Para.
[0085]}; a hybridoma (hybridoma, Para. [0143]); an isclated nucleic acid comprising a promoter operably linked to a nucleotide sagquence
which encodes at isast the varable region of a heavy or light Ig chain (there are isolated nucleic acid segments and recombinant veclors
incorporating nucleic acid sequences that encode a polypeptide (e.g., an antibody or fragment thereof), Para. [0107]; [a]ln antibody is an
immunoglobulin which possesses the abllity to combine with an antigen. It comprises at least two heavy (H) chalns and two light (L)
chains inter-cannacted by disulfide bonds, Para. [0131]).

The invantions listed In Groups |+ therefore lack unity under Rule 13 because they do not share a same or corresponding spacial
technical features.
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