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LMP2-21 LCVR DNA (Ec3IES 2)
ACCTATGAGCTGACTCAGCCACCCTCAGTGTCAGTGGCCCCAGGAGAGACGGCCAGGATTACCTGTGGGGGAAACAACATTGGAGGC
AAAAGTGTGCACTGGTACCAGCAGAAGCCAGGCCAGGCCCCTGTACTGGTCATCTCTTATGATAGCGACCGGCCCTCAGGGATCCCT
GAGCGAATCTCCGGCTCCAACTCTGGGAACACGGCCACCCTGACCATCAGCAGGGTCGAAGCCGGGGATGAGGCCGACTATTACTGT
CAGGTGTGGGATAGTAGTAGTGATCATTGGGTGTTCGGCGGAGGGACCAAGCTGACCGTCCTAGGT

LMP2-21 LCVR 7 2 /B (BFUHES 3)
SYELTQPPSVSVAPGETARTTCGGNNIGGKSVHWYQQKPGQAPVLY ISYDSDRPSGIPERISGSNSGNTATLTISRVEAGDEADYYC
QVWDSSSDHWVFGGGTKLTVLG

LMP2-21 HCVR DNA (EHIEE-4)

TAGGTCCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTC TCCTGCAAGGCTTCTGGAGGCACCTTC
AGCAGCTATGCTATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAAGGATCATCCCTATCCTTGGTATAGCA
AACTACGCACAGAAGTTCCAGGGCAGAGTCACGATTACCGCGGACAAATCCACGAGCACAGCCTACATGGAGCTGAGCAGCCTGAGA
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TCTGAGGACACCGCCATGTATTACTGTGCGCGCGGTTCTTACCATCAGCATTCTTACTCTGATGTTTGGGGTCAAGGTACTCTGGTG
ACCGTCTCCTCA

IMP2-21 HCVR 73 /B (B%IES5)
QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYA I SWVRQAPGQGLEWMGRT TPTLG TANYAQKFQGRVT ITADKSTSTAYMELSSLR
SEDTAMYYCARGSYHQHSYSDVWGQGTLVTVSS

LMP2-26 LCVR DNA (AE%1&EE6)
ACCTATGTGCTGACTCAGCCACCCTCAGTCTCAGTGGCCCCAGGAAAGACGGCCAGAGTTACCTGTGGGGGAAATAAGATTGGAAGC
AAACATGTGCACTGGTACCAACACAAGGCAGGCCAGGCCCCTGTGTTGG TCATCTAT TATAATACTGACCGGCCCTCGGGGATCCCT
GAGCGAATCTCTGGCTCCAACTCTGGGGACACGGCCACCCTGACCATCACCGGGG TCGAGGCCGGCGATGAGGCCGACTATTACTGT
CAGGTGTGGGATAGTAGT TATGATCATGTGATATTCGGCGGAGGGACCAAGCTGACCGTCCTAGGT

IMP2-26 LCVR 72 /B (BE¥IEE7)
SYVLTQPPSVSVAPGKTARVTCGGNKIGSKHVHWYQHKAGQAPYLVIYYNTDRPSG [PERISGSNSGDTATLTITGVEAGDEADYYC
QVWDSSYDHV IFGGGTKLTVLG

LMP2-26 HCVR DNA (AZHEE-8B)
AAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTC
AGCAGCTATGCTATCAACTGGGTGCGACAGGCCCC TGGACAAGGTCTTGAGTGGATGGGAAGGATCATCCCTATCCTTGGTATAGCA
AACTACGCACAGAAGTTCCAGGCCAGAGTCACGATTACCGCGGACAAATCCACGAGCACAGCCTACATGGAGCTGAGCAGCCTGAGA
TCTGAGGACACGGCCGTATATTACTGTGCGCGCTCTTACCCGCTGTACTCTGGTTGGGATTACTGGGGTCAAGGTACTCTGGTGACC
GTCTCCTCA

IMP2-26 HCVR 7 X /¢ (AFIES9)
QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYATNWVRQAPGQGLEWMGR 1 TPILG T ANYAQKFQARYT I TADKSTSTAYMELSSLR
SEDTAVYYCARSYPLYSGWDYWGQGTLVTVSS

LMP2-38 LCVR DNA (RF|ES 1 0)

AAATCTGCCCTGACTCAGCCTGCCTCCGTGTCTGGGTC TCCAGGACAGTCGATCACCATCTCCTGCACTGGAACCAGCAGTGACGTT
GGTAGTTATAACGATGTC TCCTGGTACCAACAACACCCAGGCAAAGCCCCCAAACTCATGATTTATGATGTCAGTAATCGGCCCTCA
GGGGTTTCTAATCGCTTCTCTGGCTCCAAGTCTGGCAACACGGCCTCCCTGACCATCTCTGGGCTCCAGACTGAGGACGAGGCTGAT
TATTACTGCAACTCATATACAAGCAGCAACACTTATGTCTTCGGAACTGGGACCAAGGTCACCGTCCTAGGT

LMP2-38 LCVR 7 X /B¢ (BEFIES11)
QSALTQPASYSGSPGRSTITISCTGTSSDVGSYNDYSWYQQHPGKAPKLMI YDVSNRPSGYSNRFSGSKSGNTASLTISGLQTEDEAD
YYCNSYTSSNTYVEGTGTEVTYLG

LMP2-38 HCVR DNA (REFIEE1 2)

TAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGCAGGTTTCCTGCAGGGCATCTGGATACACAATC
ACCTCCTACTATATGCACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGTAATCAACCCTAATGCTGGCAGCACA
AGATACGCACAGAAATTCCAGGGCAGAGTCACCATGAGCACTGACACGTCCACGAGCACAGTCTACATGGCGCTGAGTAGTCTGAGA
TCTGACGACACTGCCGTGTATTACTGTGCGCGCGGTATGTACCGTATGTACGATTGGGGTCAAGGTACTCTGGTGACCGTCTCCTCA

IMP2-38 HCVR 7 2 /B (BdH¥ES1 3)
QVQLVQSGAEVKKPGASVQVSCRASGYTITSYYMHWVRQAPGQGLEWMGY INPNAGSTRYAQKFQGRVTMSTDTSTSTVYMALSSLR
SDDTAVYYCARGMYRMYDWGQGTLVTVSS

LMP2-40 LCVR DNA (AAF|EE 1 4)
AAGTCTGTGTTGACTCAGCCACCCTCAGTGTCAGTGGCCCCAGGAGAGACGGCCAGAATTACCTGTGGGGGAAACAACATTGGAAGT
AGAAGTGTGCACTGGTACCAGCAGAAGGCAGGCCAGGCCCCTGTTCTGGTCATCTCTTATAATAACGACCGGCCCTCAGGGATCCCT
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GAGCGAATCTCTGGCTCCAACTCTGGGAACACGGCCACCCTGACCATCAGCAGGGTCGAAGCCGGGOATGAGGCCGACTTTTACTGT
CAGGTGTGGGATAGTATTAGTGACCATTATGTCTTCGGAACTGGGACCAAGGTCACCGTCCTAGGT

IMP2-40 LCVR 7 X /B¢ (BA5IE=15)
QSVLTQPPSVSVAPGETARITCGGNNIGSRSVHWYQQKAGRAPVLVISYNNDRPSGIPERISGSNSGNTATLTISRVEAGDEADFYC
QVWDSISDHYVEGTGTKVTVLG

IMP2-40 HCVR DNA (Ad%ES 1 6)
TAGGTGCAGCTGGTGGAGTCTGGGGCTGAGGTGAAGAAACCT GGG TCCTCGGTGAAGG TCGCCTGCAAGGGTTCTGGAGGCACCTTC
AGCAACTATCATATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGTGGGATCATCCCCATCCTTGGCACACCA
AACTACGCACCGAAATTCCTGGACAGAGTCACGATTTCCGCGGACGATTCCACGAGCACAGCCTACATGGAGCTGAGCAGCCTCACA
GCTGACGACACGGCCGTATATTACTGTGCGCGCGGTCGTACTTGGTGGTCTGGTACTCTGGAT TCTTGGGGTCAAGGTACTCTGGTG
ACCGTCTCCTCA

LMP2-40 HCVR 7 X /B¢ (BEFIES 1 7)
QVQLVESGAEVKKPGSSVKVACKGSGGTFSNYHISWYRQAPGQGLERMGGI TPTILGTPNYAPKFLDRVTISADDSTSTAYMELSSLT
ADDTAVYYCARGRTWWSGTLDSWGQGTLVTVSS

IMP2-61 LCVR DNA (Ad#ES 1 8)
GCTTCTGAGCTGACTCAGGACCCTGCTGTGTCTGTGGCCTTGGGACAGACAGTCAGGATCACATGCCAAGGAGACAGCCTCAGAAGC
TATTATGCAAGCTGGTACCAGCAGAAGCCAGGACAGGCCCCTGTACTTGTCATCTATGGTAAAAACAACCGGCCCTCAGGGATCCCA
GACCGATTCTCTGGCTCCAGCTCAGGAAACACAGCTTCCTTGACCATCACTGGGGCTCAGGCGGAAGATGAGGCTGACTATTACTGT
AACTCCCGGGACAGCAGTGGTAACCATCTGGTATTCGGCGGAGGGACCAAGCTGACCGTCCTAGGT

IMP2-61 LCVR 7 2 /B (B2HIES19)
SSELTQDPAVSVALGQTVRITCQGDSLRSYYASWYQRKPGQAPVLVTYGKNNRPSG IPDRFSGSSSGNTASLT I TGAQAEDEADYYC
NSRDSSGNHLYFGGGTKLTVLG

IMP2-61 HCVR DNA (APIES-2 0)
TAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAGGCCTGGGGCCTCAGTGAAGGTCTCCTGCAAGGCATCTGGATACACCTTC
ACCAACTATTATATCCACTGGGTGCGACAGGCCCCTGGACAAGGGCT TGAGTGGATGGGAAGAATCAACCCTAGTGGTGGGAGCACA
AATTACGCACCGAAGTTCCAGGGCAGAGTCACCATGACCAGGGACACGTCCACGAACACAGTCTACATGGAACTGAGCAGCCTGAGA
TCTGAGGACACTGCCGTGTATTACTGTGCGCGCTCTTACTACGGTTCTATGGATGCTTGGGGTCAAGGTACTCTGGTGACCGTCTCC
TCA

IMP2-61 HCVR 7 X /B (BEFIEFS21)
QVQLVQSGAEVERPGASVKVSCKASGYTFTNYY THWVRQAPGQGLEWMGRINPSGGS TNY APKFQGRVTMTRDTS TNTVYMELSSLR
SEDTAVYYCARSYYGSMDAWGQGTLVTYSS

IMP2—63 LCVR DNA (REFIES 2 2)
TCCTATGTGCTGACTCAGCCACCCTCGGTGTCAGTGGCCCCAGGAAAGACGGCCAGACTTACCTGTGGGGGAAACAACATTGGAAGT
GAAAGTGTACATTGGTACCAGCAGAAGCCAGGCCAGGCCCCTTTACTGGTCGTCTATGATGATGACGACCGGCCCTCCGGGATCCCT
GAGCGATTCTCTGGCTCCAACTCTGGGAACACGGCCACCCTGACCATCAGCAGGGTCGAGGCCGGCGATGAGGCCGACTATTACTGT
CAGGTGTGGGATCGAAGTAGTGATCATTGGTTTTTCGGCGGAGGGACCAAGGTCACCGTCCTAGGT

IMP2-63 LCVR 7 X /B (B2HIER 2 3)
SYVLTQPPSVSVAPGKTARLTCGGNNIGSESVHWYQQKPGQAPLLVVYDDDDRPSG I PERFSGSNSGNTATLTTSRVEAGDEADYYC
QVWDRSSDHWFFGGGTKVTVLG

IMP2-63 HCVR DNA (ARAFIER 2 4)
AAGGTCCAGCTGGTACAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGCAGG TTTCCTGCAGGGCATCTGGATACACAATC
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ACCTCCTACTATATGCACTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGTAATCAACCCTAATGCTGGCAGCACA
AGATACGCACAGAAATTCCAGGGCAGAGTCACCATGAGCACTGACACGTCCACGAGCACAGTCTACATGGCGCTGAGTAGTCTGAGA
TCTGACGACACGGCCGTGTATTACTGTGCGCGCGGTGACGTTTACAACGGTTGGGATGAATGGGGTCAAGGTACTCTGGTGACCGTC
TCCTCA

IMP2-63 HCVR 7 I /B (EHIES25)
EVQLVQSGAEVKKPGASYQVSCRASGYTITSY YMHWVRQAPGQGLEWMGV INPNAGSTRYAQKFQGRVTMSTDTSTSTVYMALSSLR
SDDTAVYYCARGDVYNGWDEWGQGTLVTYSS

IMP2-77 LCVR DNA (AR2F3&5 2 6)
GCTTCTGAGCTGACTCAGGACCCTGCTGTGTCTGTGGCCTTGGGACAGACAGTCAGGTTCACATGCCAAGGAGACAGCCTCAGAACG
CATTATGCAAGTTGGTACCAGCAGAAGCCAGGACAGGCCCCTCAACTTGTCATCTATGGTAAAAACAGGCGGCCCTCAGGGATCCCA
GACCGATTCTCTGGCTCCACCTCAGGAAACACCGCTTCCTTGACCATCACTGGGGCTCAGGCGGAAGATGAGGGTGACTATTACTGT
AACTCCCGGCACAGCAGTGGTAATCATTGTGTGTTTGOCGGAGGGACCAAGCTGACCGTCCTAGLT

IMP2-77 LCYR 7 X /B¢ (B.5IER2 7)
SSELTQDPAVSVALGQTVRFTCQGDSLRTHYASWYQRKPGQAPQLY IYGKNRRPSGIPDRFSGSTSGNTASLTITGAQAEDEGDYYC
NSRHSSGNHCYFGGGTKLTVLG

IMP2-77 HCVR DNA (AAFESE-2 8)

TAGGTGCAGCTGGTGGAGTCTGGCCCAGGACTGG TGAAACCTTCACAGACCCTGTCCCTCACCTGCACTGTCTCTGGTGGCTCCATC
ACCAGTGGTAATTACTACTGGAGCTGGATCCGTCAGCCCCCAGGGAAGGGGCTGCAGTGGATTGOGGAGATCAATCATAGCGGAAGC
CCCAAGTACAATCCGTCCCTCAAGAGTCGAGTCACCATATCAGAAGACACGTCCCGGAACCAGTTCTCCCTGAAGCTGAGCTCTGTG
ACCGCCGCGGACACGGCCGTGTATTACTGTGCGCGCCAGTCTTCTTACGGTGGTTACATAGATCAGTGGGGTCAAGGTACTCTGGTG
ACCGTCTCCTCA

IMP2-77 HCVR 7 % /B¢ (BZHIES 2 9)
EVQLVESGPGLVKPSQTLSLTCTVSGGSITSGNY YWSWIRQPPGKGLEWIGE INHSGSPKYNPSLKSRVT ISEDTSRNQFSLKLSSV
TAADTAVYYCARQSSYGGY IDQWGQGTLVTVSS

H1.CD3 scFv DNA (AEAMFEH1 2 3)
GACGTGCAGCTGGTGCAGAGCGGAGCTGAAGTGAAGAAACCTGGCGCCTCCOTGAAGGTGTCCTGCAAAGCTAGCGGCTATACCTTC
ACCCGGTACACCATGCACTGGGTGCGCCAGGCACCTGGACAGGGACTGGAATGGATCGGCTACATCAACCCCTCCCGGGGCTACACC
AACTACGCCGACTCTGTGAAGGGCCGGTTCACCATCACCACCGATAAGTCCACCAGCACCGCTTACATGGAACTGTCCTCCCTGAGA
TCCGAGGACACCGCTACCTACTATTGCGCCCGGTACTACGACGACCACTACTGCCTGGACTACTGGGGACAGGGAACCACAGTGACC
GTGTCCTCTGGCGAGGGCACCTCTACTGGATCTGGGGGAAGTGGTGGTTCTGGCGGCGCTGACGACATCGTGCTGACCCAGTCTCCA
GCCACCCTGTCTCTGAGCCCAGGCGAGAGAGCTACCCTGTCCTGCAGAGCCTCCCAGTCCGTGTCCTACATGAATTGGTATCAGCAG
AAGCCTGGCAAGGCCCCTAAGCGGTGGATCTACGACACCTCCAAGG TGGCCTCTGGCGTGCCAGCCCGGTTTTCCGGATCTGGCTCT
GGCACCGACTACTCCCTGACCATCAACAGCCTGGAAGCCGAGGACGCTGCCACCTATTACTGCCAGCAGTGGTCCTCCAACCCCCTG
ACCTTTGGAGGCGGCACCAAGGTGGAAATCAAG

$LCD3 scFv 73X /8 (EHIHES124)
DVQLVQSGAEVKKPGASYVRVSCKASGYTFTRY TMHWVRQAPGQGLEWIGY INPSRGYTNYADSYKGRFTITTDKSTSTAYMELSSLR
SEDTATYYCARYYDDHYCLDYWGQGTTVTVSSGEGTSTGSGGSGGSGGADDI VL. TQSPATLSLSPGERATLSCRASQSVSYMNWYQQ
KPGKAPKRWIYDTSKVASGYPARFSGSGSGTDYSLTINSLEAEDAATYYCQQWSSNPLTFGGGTKVEIK
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#£5

ik HCDR  DNA/7 3/ EECH| (5°-37)

GGAGGCACCTTCAGCAGCTATGCT AlFE S 3 0

L GGTFSSYA AoFEE 3 1

LMP2-21 0 ATCATCCCTATCCTTGGTATAGCA jﬁ{iﬁﬂﬁt% 32

TTPILGIA AlZEF = 3 3

3 GCGCGCGGTTCTTACCATCAGCATTCTTACTCTGATGTT AlFES 3 4

ARGSYHQHSYSDY AlFES 3 5

) GGAGGCACCTTCAGCAGCTATGCT Al & 3 6

LMP2-26 GGTFSSYA ﬁﬂﬁﬂ?ﬁ% 37

0 ATCATCCCTATCCTTGGTATAGCA Bl HER 3 8

TTPILGIA Ac#lE= 3 9
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GCGCGCTCTTACCCGCTGTACTCTGGTTGGGATTAC BlF|#HE 54 0
ARSYPLYSGWDY Alsl a4 1
GGATACACAATCACCTCCTACTAT BiF &S 4 2
GYTITSYY Ao & &=4 3
LiP2-38 ATCAACCCTAATGCTGGCAGCACA Eﬂﬁﬂﬂ%%%4:4
INPNAGST Bosld&7 4 b
GCGCGCGGTATGTACCGTATGTACGAT BlFER 4 6
ARGMYRMYD Bl R4 7
GGAGGCACCTTCAGCAACTATCAT Al &4 8
GGTFSNYH Alyl &= 4 9
LMP2-40 ATCATCCCCATCCTTGGCACACCA B3| & 55 5 0
) LIPILGTP fic 51 & b 1
GCGCGCGGTCGTACTTGGTGGTCTGGTACTCTGGATTCT BoFldE 55 2
ARGRTWWSGTLDS Bl 55 3
GGATACACCTTCACCAACTATTAT fil 51| 5 b 4
GYTFINYY Bl &S5 5
LiP2-61 ATCAACCCTAGTGGTGGGAGCACA ﬁgﬁﬂﬁ%%%5 6
INPSGGST BlFE S b 7
GCGCGCTCTTACTACGGTTCTATGGATGCT AlF|&E S 5 8
ARSYYGSMDA Bl &H 5 9
GGATACACAATCACCTCCTACTAT AlFE =6 0
GYTITSYY BlFE 6 1
LNP7—63 ATCAACCCTAATGCTGGCAGCACA Bl & 5 6 2
INPNAGST L& &6 3
GCGCGCGGTGACGTTTACAACGGTTGGGATGAA BlFE 56 4
ARGDVYNGWDE Al%|E S 6 5
GGTGGCTCCATCACCAGTGGTAATTACTAC Bl 56 6
GGSITSGNYY BlER6 7
—— ATCAATCATAGCGGAAGCCCC Edﬁﬂﬁi%&6 8
INHSGSP Bl & H 6 9
GCGCGCCAGTCTTCTTACGGTGGTTACATAGATCAG Bl S &5 7 O
ARQSSYGGYIDQ BlFE S 7 1
ODO0O0O0D
ooooodd
#£6
piik LCDR  DNA/7 3 ./ EgfdH] (5°-3")
AACATTGGAGGCAAAAGT BlV#EE 7 2
! NTGGKS RUSIE S 7 3
TATGATAGC fics &m 7 4
LMp2-21 2 YDS Bl ER 7 5
5 CAGGTGTGGGATAGTAGTAGTGATCATTGGGTG FLH&ES 7 6
QVWDSSSDHWV BlPI&EE 7 7
LMP2-26 1 AAGATTGGAAGCAAACAT Bl¥&E= 7 8
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KIGSKH AAAES T 9
) TATAATACT ASES 8 O
YNT AlAEE 8 1
; CAGGTGTGGGATAGTAGTTATGATCATGTGATA AlSFE S8 2
: QVWDSSYDHVI AlAEE 8 3
! AGCAGTGACGTTGGTAGTTATAACGAT AlAE 8 4
SSDVYGSYND ALHIER 8 5
GATGTCAGT ACHE 8 6
Lip2-38 2 DVS ACSES8 7
. AACTCATATACAAGCAGCAACACTTATGTC ACSE S 8 8
’ NSYTSSNTYV AlAEE 8 9
. AACATTGGAAGTAGAAGT AlHEE 9 0
NIGSRS AO¥ &S 9 1
TATAATAAC AlA & B9 2
LMP2-40 2 YN EHIER 9 3
. CAGGTGTGGGATAGTATTAGTGACCATTATGTC BAER 9 4
) QVWDSTSDHYY AeFI&EH 95
: AGCCTCAGAAGCTATTAT BlAEFE 9 6
SLRSYY BSEE 97
GGTAAAAAC AA&EE 98
LMP2=61 2 GKN BSEEO 9
5 AACTCCCGGGACAGCAG TGGTAACCATCTGGTA EFEE100
) NSRDSSGNHLY AFER 101
: AACATTGGAAGTGAAAGT BoFFER 102
NIGSES ElAEE 103
GATGATGAC AeFEE 104
-63 e
LiP2 2 DDD RAEE105
. CAGGTGTGGGATCGAAGTAGTGATCATTGGTTT AAES 106
' QVWDRSSDHWF AlFEE107
| AGCCTCAGAACGCATTAT BSEE108
SLRTHY A& 109
GGTAAAAAC EFHEE110
LMP2-77 2 GKN EFFE S 111
9 AACTCCCGGCACAGCAGTGGTAATCATTGTGTG EFEE11 2
’ NSRHSSGNHCY BAES 113
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EhCL1 DNA (BEFIES114)
AAGCCTAAGGCCAACCCTACCGTGACCCTGTTCCCCCCATCCTCCGAGGAACTGCAGGCCAACAAGGCCACCCTCGTGTGCCTGATC
TCCGACTTCTACCCTGGCGCCGTGACCGTGGCCTGGAAGGCTGATGGATCTCCTGTGAAGGCCGGCGTGGAAACCACCAAGCCCTCC
AAGCAGTCCAACAACAAATACGCCGCCTCCTCCTACCTGTCCCTGACCCCTGAGCAGTGGAAGTCCCACCGGTCCTACAGCTGCCAA
GTGACCCACGAGGGCTCCACCGTGGAAAAGACCGTGGCTCCTACCGAGTGCTCCTAG

bhCL 7I/B BHES115)
QPKANPTVTLFPPSSEELQANKATLVCLISDFYPGAVTVARKADGSPVKAGVETTKPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQ

VTHEGSTVEKTVAPTECS

EhFCk DNA (BEFIES116)
ACCGTGGCCGCTCCCTCCGTGTTCATCTTCCCACCTTCCGACGAGCAGCTGAAGTCCGGCACCGCTTCTGTCGTGTGCCTGCTGAAC
AACTTCTACCCCCGCGAGGCCAAGGTGCAGTGGAAGGTGGACAACGCCCTGCAGAGCGGCAACTCCCAGGAATCCGTGACCGAGCAG
GACTCCAAGGACAGCACCTACTCCCTGTCCTCCACCCTGACCCTGTCCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGCGAA
GTGACCCACCAGGGCCTGTCTAGCCCCGTGACCAAGTCTTTCAACCGGGGCGAGTGCTAG

EhCr 7TI/B (BIER117)
TVAAPSVFIFPPSDEQLKSGTASYVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACE
VTHQGLSSPYTKSFNRGEC

b | IgGl DNA (B2FIES11 8)
GTCTCCTCAGCTTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGE
TGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCC
GTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAAC
GTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAGGTTGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCCA
GCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTC
ACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAG
ACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACT GGCTGAATGGCAAG
GAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCA
CAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGE
GACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTC
TTCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCAC
AACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGA

b bhIg6l 7I /B (FEPIES119)
ASTKGPSYFPLAPSSKSTSGGTAALGCLVKDYFPEPYVTVSWNSGALTSGVHTFPAYLASSGLYSLSSYVTVPSSSLGTQTY ICNVNH
KPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCYVVDYSHEDPEVKFNWYVDGVEVHNAKTKP
REEQYNSTYRVVSVLTYLHQDWLNGKEYKCKVSNKALPAPIEKT ISKAKGQPREPQVY TLPPSREEMTKNQVSLTCLVKGFYPSDIA
VEWESNGQPENNYKTTPPVLDSDGSFFLY SKLTYDKSRWQQRGNYFSCSVMHEALHNHY TQKSLSLSPGK
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Al T mmAS

IMP2 ~7"F Fil¥s P19 ~37F FHEF
Pk s o—y T2 HRE T2 R T AT AR
LMP2-38 81 ++ - 1. 00
1 ++ - 0.79
2 ++ - 1. 67
3 ++ - 1. 58
4 ++ + nd
5 ++ - 1. 37
6 ++ - 1.29
7 nd nd 0.91
8 ++ + 1. 16
9 ++ ++ 2.19
10 ++ ++ 0. 95
11 ++ + 2.65
12 ++ ++ 2,51
13 ++ - 0. 55
14 nd nd 0. 89
15 nd nd 0.78
16 ++ ++ 1.72
17 ++ ++ 1.39
18 nd nd 0. 88
19 ++ ++ L. 12
20 nd nd 0.78
21 ++ - 0.74
29 ++ + 1.04
93 ++ ++ 2.85
94 ++ ++ 1.89
25 ++ + 1. 44
26 ++ ++ 4, 25h
27 ++ 1. 37
o8 ++ 1. 49
29 ++ 1. 46
30 ++ 2,22
31 ++ ++ 2.36
392 ++ ++ 3. 55
13 ++ ++ 6. 20
34 ++ + 1. 66

guooodoaad

10

20

30

40



(88)

JP 2018-520667 A 2018.8.2

ODoooao
#12

T T4 =T R - GRS

o e B LA ELISA B43& K, Kote KA
LMP2-38-1 EqA 0.79 1. 12 1. 66 1. 86
LMP2-38-2 B 1. 67 2.36  2.07  4.90
IMP2-38-3 I 1. 58 3.44 1.79  6.18
LMP2-38-5 [ 1.37 2. 44 1.36  3.31
LMP2-38-6 A 1. 29 1. 05 1.53 1. 62
LMP2-38-11 Y-S 2.65 6. 15 1.38  8.46
LMP2-38-13 nd 0.55 2.35 1.23  2.89
LMP2-38-21 [ 0.74 1. 44 1.68  2.42
LMP2-38 # - 1 1 1 1
Ooo0oooOooad

owpP2-3s80 00 00D0O0O0O0O0O0OO0OOOODODDODOOOOOOOODODDODOOOOOOOO
gooboioooooOoDbOOPIGOODOOOODOOOOOODDODOODODOOOODODDDOOOOO
A0 0 00000000OELISADD DO O0O0DDOOOWWP2-380 00000000000

Jo0o0oboo0ol1.2901.3701.5801.670 0 0000 000DO00DDOD0ODOD0ODODOODODOODODOO
OO0OOO0OO0OOO0OSPROBIACORED D DD DUODDOOODODDUODODDODODDODODODODDODOGO
OCO0O0000D0Dk,,0000001.0503.4400000keef0 00000 1.3602.0700
dooboob1l1e20006.200KA D000 0OD0DODODDODODDODODUODUODODODODOOO
0000 0OEBV-LMP2(CLG)/HLA-AO20 IgGI0 D O OO ODOvyOOOoOvV,O0O0DOO0OQOOOO
0000000 DOO0oDODO0ODO0ODO0OD0DO0O0DO0O0OO0O000D00OKabatD O OODO0OOOOE-.A.
0 Kabatd O O O SequencesO of] Proteinsd ofd Immunologicall Interest,O FifthO Edi
tion,0 1991, 0NIHO O OO DO OOO
Oooo0oo
agoogoao
£13

V. Vi
7
iy FR1 (CDR1 FRZ (CDR2Z FR3 CDR3 FR4 FR1 CDR1 FRZ CDRZ FR3 C(DR3 FR4
38-1 K66R
38-2 P55H
38-3 N95T
38-5 V78A
38-6 148V S52G
38-11 G26E I51V
38-13 V5E
38-21 E10D
Oooooo

OoOo00o0ooOD0OoOOooOOoooDOonNnNoTmCcREODOODDKADDOODODOODODODODDODDOK
orfl UD0DDOOOOOO0OO0OODODDOODODOOOOODODDODODODODOOOOSO0OOOO
CoO0O0OO0O0DiinOvitroO O iNOvivoOOOODOODODOOOODODODODODOOOODOO

OCoOO0o0O0O0pMmMODOOOTCREODDODODODODODODODODO- HLA-FAC2ZDDODODOODODODO
gobobooobobboopP4bpPOP200O PO OOODDDOOOOOMACOD OO IODOQOO
OOO0O0OO0O00OO0O0D0O0O0OMadden,0 D.R.O O O O 1993,0 Celld 75:693-7080 0O O O O

10

20

30

40

50



(89) JP 2018-520667 A 2018.8.2

oooopPSO00O0DOOODODODODDUODODDODOOODODDUODODDOODODODODODODDODOGO
0o0o0D0DDOo0DO00000O0ooooDDoDo0oogooOPSOODOTCROEODDDOODOOOOGODO
00000000000 oo0o0o0Do0ooDO0oDo0DO0o00Do0ooDU0oDDOooDOoDO0oo0DoDoOoDoOOoOaO
oooooooDo0ooo0DOooo0ooDU0oo0Do0DO0-0000D0DO0oo0O0DO0oDU0Do0DDoDOoOoDOoDoOoDOO
0000D00OdThorpe,O0 I.F.O O O O Brooks,O C.L.,0 2007,0 Proc.Od Natl.O Acad.O Sci
0OU.S.A.0104:8821-60 D 00D DO 000 O0OODDODODDDODODODODODODODODODODOOOO

0O EBV-LMP2(CLG)/HLA-A*02:010 D OO0 O DODOOoOODOO0OOOoOO
EBV-LMP20 HLAO O OO OooOOOOOO0ooooocoobobobooooooan
goocobOobooooooooobboboooooooobobbOooooooao
- MHCO O O 1000 0D HLA-A020 OO DO DO O0OO0O0O0OEBV-LMP20 O DO OO
u gooooooobobboooobooooobboooobboooooboooad
TCROUOOOODODODOOOOOOOoOODODDOOODOOoooooDbODDbOOOoDOoooo:nb
oo0o0oDDbO0OO0DO0O0oO0oO0oOooODboOO0oOoOoOoOooooDbDDbOOO0OOP3dP8DODOANa
googoboooobboooobbooooobooobobbooooboooooban
ugboboouooobbouoobbooooboooooao

oo

O 00000 EBV-LMP2(CLG)/HLA-A*02:010 O 0O 0 OODODO0OoODO0OODOoOoOoOoO

OO0 ooooogoQgoooodg

O Ooo0ooao

oooooooooonoTcROODO0OOooooDbDboOoooooooobboboooooonn
ooooObODbOOoOooooooonob

gooobooao

ooooobDOoOTCcRODODDODOOOOOOOODDOOOOO
ooooOobOOoOoTcRODOOODOOOOOQOODDODONNMOTCROOODOOOOODODODDOOOOO
oooooao

goooooao
oooooOboOooopP20OoPOODODOOOODODOOOOODDODODOOSOOOOOOOGOO
oooobOoOOoooooooooboonoTCcROODO0OO0OO0OO0OO0OOoOOODDODDODOOOOOGOO
gooboooobbooooboooonnb

goooaoaad
ooooObOobOoo0oooooooobboboooooooobboOooboooooooboboooodd
-MHCO O OOoOOOooooboooobobooooooogoobobobooobobooooobao
ooooDDbD- 000o0oovMHCOOOO0OO0ODOODDOODODODOOODODODDDODODODODOOOO
OCoOO0O0OO0oOooO0oOoDOooboOoOooOPIOPSOOPEOAIR0 0 ODDODODDOOOOODOODODIO
ooooboOO0oooooooooObonnmoosShooooooocoobObobOoOooooonn
OCoOO0O0O0OP1I-Ala0D0000O0O0OO0DODOPS-Ala0 D0 0O0DODOOCDODODOODODDODOO
CoOoOoOoOoIImooooooPs-Ald000O00CO0OOOO0OODOODODOOODODOODON
ooooooao

gooobooo
ocoooooo0oooDOooOoOoooooODOoooDOooOoooDOoooDOgPsS-Ala00O0DODOO
ooooOobOoOO0oooooooooNOODcCcoOobooDbDbOOoooooonobbbonoog
gooooogooobooooobobooooobbooobbooobbobooobboogao
ooooDDbD- 000o0oovMHCOODODOO0ODOODDOOODODOOODODODDDODODODDODOOOO
gogooano uogoboooooboocoobboooapsboobbbooooboogdo
ooooOao ooooboOoood

goooaon

gogooano OCooo0oooDOoooooOU0oOobDAl@0O0O0O0ODOO0OODOODODOOOODO
ooooOao ooobOpPlOPSOOOPBBOODODODODOODODOOOOODODDODOOOOOOORO
goooao ooo0oDDOO0OO0OoOoOoooPIDOPBOOOOOOODDOOOP@A+3)=P4O
gogooano ocooopP@G-DH=PPOC0O0OD0OO0OODOOODODOOODOODODODOOODO
ooooao oooboOoood

ooooao

ggooano

gogooano

ooooOao

goooao

gogooano

oooao

oggoao

oggoao

uggoao

gooao

ogoao



(90) JP 2018-520667 A 2018.8.2

ooooObDOoOO0oO0oeaoooooooooooooobbooooooooobobooood
0 0 P10 P20 P30 P40 PSO P P7O PO O PO OO D DDODODOOODOOOODODDOOEBV-
LMP2O0 CLGUO O O O D O HLA-A*02:010 D 0O OO0ODOODDOOOOOOODOT20 0 0O 0O CLG
ocooooooO0oooDOooOoooOoooDPIDPODOOOAI-ODDOOOCDODODOOODODOO
ooooObO0OO0oO0ooBB7.20 00 000CO0OD0ODOO0DO0O0O0O0OOCOODDODOOOOOODODAOHLA
-A*02:010 000 00O0O0bObOOogBB7r.20 0000000000 O0DODODOO0OODDOO
coooooo0oooOoooooOOoobDOoooooOoooDOoooooP3mPdInDnOnAL
abbo0oO0ODbOO0OO0ODO0oOooooooObobOcocccOOOobOoOoOooosBB7.20 00 0O0ODODDOOOCP
100 P20 0 00 0O AlIa0 OO O HLA-A*O2:010 0D D00 O0O0OOODOODDOOOO
goooooad
cLcOODODOOoOPIOOPZHIDOOODAIAO DO OHLA-A*O2:010 0000 O00CDOODODO
gp20OopPOOO0O0O0OTODOOOOOOODODDODOOOOOOOODODDOOOO

O

OooDoooooooooo0oooooQgoooao

OOoooooggooao
Oooooooogoogooao
Ooooooogogooao
Ooooooooogoooao

oad
go
610

OoOoooogoQgogao
Ooo0oooQgoao

e
=
O

O
O

O
O

630

O
O
O
O

O
O
O
O

OD00O0D0OO0O0O pdbO 3REWO
o770 g0 0oooo0Oan

gooboooccooonoan

ooooDDbDbOO0O0o0oo0ooooo0oDbDb?210 260 38
ooooO0b0O0O000P30 P40 PS5O PeO P70 O P8

OP3DPBO OO OAND 0O OOCLGO OOODO

O
O
Ala0 0000000000 DODO0ODODODOOO0DODADODODODODODOODODODO
O
O

0000 HLA-A*02:-010 O O

O0OBOOOOOAlNIaD

0 CLGO HLA-A*02:010
AD 0O 0O00BO
goooao
goooao

O
O

O
O

P50

g ps8h OO

O

OoOoo0ooood

O
u
u
O
g
g
u
O
g
u

ogoo
goao
goao
ooo
CLGO O O 0O 0O cO
gooooooan
gooodad

O

O
O
O

O
O
O
O

O

Iy |
I |

O 0Oooo
O 0Ooo
O 0Oooo

0

O

O Oooo
O Oooo

O

O
O
O
O

EBV-LMP2(CLG)/HLA-A*02:010 IgGO O O O O O
O 00HLA-A*O2:010 00 OO 16O 000000
g0 00 o0ooo0ooobbooobboogao
ooooobobooooooooobobobooooo
ooocooboboooooooocobobbooood
goocobOboOoooooooobobococoooOan
ooooobooogao

O 0Ooo0oo0ooao
O Ooo0oooao
O 0Ooo0oo0oo0oao

OPIO0OODODAIad OO0 O HLA-A*02:010 000D OO
ADOO0O0oOsBOgOODOOOODODOOOODOOOOLRMP2
uooobobooobobobooobbooooboboooooban
OwpP2-210 O MP2-260 DO OO OOOOOCOCODODOO
ooobD0o00o0LwMP2-380 0O LMP2-630 O D OO OO DO
oocccioooobDboOoOoooooooboboooon

O LMP2-380 O LMP2-630 P3O PO D DD OO ODODANRDODDOODOOODO

oooobODbOo0oDooooboooboDobooboDooodHAD OO IDo0ooooooTC

ROODODODODOODOOOODDODOOODOOOOoOOoOODOOOOoOooOooooDODDbODDbOOOoOooOoo:nb

O

(o]
w
|

OooooooogogQgoo
OO0 oooooggogo

O

O

oo oooooogogooo
OO0 oooooogogoo
oo oooooogoogooo
Ooooooogoggogoooao

O
O
O
O
O

O

O

O

O

u
O
g
g

O
O
O
O

EBV-LMP20 O
oooooao
gooooooao

O

u
O
g
a

O Ooo0ooOoao
O Ooooo

gogobooooobbooobbooooboogobDbDbrMP2-380 O LMP2-
ooooDobooOoOoTcRODOOOOOOOODDODOOODOoooooooooOoOoo
ooobODbOO0O0O0O00o0o00OD0LwMP2-380 0O LMP2-630 OMHCO O O 10 OO O
TCRUOOODODOOODOOGOOOODODODOODOooooooODbDDbOOoOooooan

oooDobDoOOoooowP24000000D0CLGHOODDDODOOOO
O00LwMP2-380 0O LMP2-630 0 0D OO0 OO OO 0O P40 PSO O OO
ooooOD0OO0000LwWP2-610 0 MP2-770 O O OCLGO O OO O

goooboooooboboooobobooooobooooboboogao

4
O
0

gooooooono
ooooODDbDOoOO0oooooobDOoOMCODODDIDODODDOODOOO
cbatoobooooooooobobbooooooooobooboao

gooobooooboboooobobooooobooooboboboooao

10

20

30

40

50



(91) JP 2018-520667 A 2018.8.2

oooobObOOoO0ODOoooooooobobboooooooobOboboboboooooano
gogooobooogooooboooobobooooboooboboboooboogoao
googooobooooooboboooobboooooboooooboboooobooooao
uogobobooooooboooobboouooboooobooooboooado
ooobOboO0ooooooobObOoO0oooooao

O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oooao
O Ooo0oooao

os50000000LwVMP20 0 000260 380 38-20400 061000000000 000AO
ooooObOOO0oo0ooooooobObbOooooooocobobboboooshbbob00naoaoLwMpP2
OO0OO0DDOAhmedD O 0O (2015)0 Oncoimmunologyd 4,0 e9897760 O D OO DO OOOO
OCoOO0O00O0DODO0OOoOOoOoODIBsADD DD OOOODDOODOODOOOLWP20 00O O 260 380 38
20400 06100 00 BsAbO O OO O ooocoobooboooooooocobobbooood
O LMP2xCD3O BsAbO 0 O OO OO0 O O gcb30sckvO DO ODODDODOOOOOOOODOGO
gooobooboooooboooobDboao gobob0OO0O0O0O0OHWNRFIaD DO O0O0oooogao
goocb3aUschrvCOO OO OOOO Oe6x-HisDOOOOODOODODOODODOOOOO
oooooOoOooooooooooao Ch3lscFrvO D OO OOOOOODODOOOO
gooobooao
DVQLVQSGAEVKKPGASVKVSCKASGYTFTRYTMHWVRQAPGQGLEWIGY INPSRGYTNYADSVKGRFT I TTDKSTSTAY
MELSSLRSEDTATYYCARYYDDHYSLDYWGQGTTVTVSSGEGTSTGSGGSGGSGGADD IVLTQSPATLSLSPGERATLSC
RASQSVSYMNWYQQKPGKAPKRWIYDTSKVASGVPARFSGSGSGTDYSLTINSLEAEDAATYYCQQWSSNPLTFGGGTKYV
EIK
HNFlaD 0O D00 O0oooooOoODO0oo0oDoooooooooao
RTPLGDTTHTSGMVSKLSQLQTELLAALLESGLSKEAL 1QALGEGSGGAPHHHHHH
goooao
ODbiBsAbDODODOODODOOODODDOODOOODODODODDODDODODODODOODOO
ooocooObOO0O00ogoro 100000
u
goboobooooooooooooooobooboooooobooToboooobDbOoOoad
goocooboooooooooboobobooooooobOTOOOoDODODDbOOOO
ooooDDbOoO0oOoooobooDbDboO0OO0O0dOEBV-LMP2(CLG)/HLA-A02XxCD30

oogobooboooobobboooobboooobooooobooooooboo0oobobDbOOHdL
*02(HU0EBVD (DO ODO0DODODODOOOTOODODOOODODODOODOODODODODOODOO
gooao
goooao
RPMI-6666(0 O O 0 OO OO O O DTO BLCLO FO BLCLO HONE-1-A2LMP20 HLA-A*02:010
ODO0DO00OO0O0O00D0ODO0D0D0OO000DDOHLA-A*02:01(HOEBVD (DO ODODOODODO
DiBsAbO TO O O OO OOODODDOODODOOO0OODOODDbDOOD1000oboooobooooOoo
gboobobooooboooooboTgoooogooobooooobooooobooo4n0 000
Slcr0 0000000000000 0O000O00O00O0O0O0OLMP2-380 O LMP2-38-20 DiBsAbs[
40 0000oooooao goono ooao oo0OD0OO0LwMP2-260 O LM
P2-610 0 O O BsAbO O O O ogogoano gooobooooonOLwmp

4
O

O oOoo0ooo

O 0Ooo0oooo
O OooOgooao
O 0Ooo0ooo

U
O
U
u
0
U
g
-A

e s e e e e e e e O e s [

-400 DiBsAbO O DTO BLCLO agogono FO BLCLO RPMI-66660

O HONE-1-A20 00 0ODOOO goono OO00O000D GraphPa
dO Prism)dJ O 0O O EC5o0 O goono LMP2-38-20 DiBsAbO O O.
0030 0.07p g/mLO EC500 O O 370 550 LMP2-380 DiBsAbO O 0.020
0.04p g/mMLO EC5co0 DD O 170400 0 00 00CDO0OOO0OOODOODOOLMP2O O O BsAb
ooooDDOoOo0OO0mmdvicroD OO0 OO0OOODDOODODOOOONdODDOOOOOOOO
ooobooooboboooobboooooooobobooao

guooooaad

O Ooogooo
O 0Ooo0oo0oo0oao
OOoo0oooao
O Ooo0oooao
O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oo0ooao
O Oooooao
O Ooo0ooao
O Ooooo
O O0Oo0ooOoao

O 0Ooooo

10

20

30

40



(92)

JP 2018-520667 A 2018.8.2

Ooo0o0oao
#14
LMP2-26 |LMP2-38 |LMP2-38-2 [LMP2-40 |LMP2-61
TEE | TEE | TEE “ER | B
BsAb BsAb BsAb BsAb BsAb %| B8 BsAb
BRFEE% (12,6 26.5 53.5 10.6 3.9 4.1
RPMI-  [EC50
6666 (pg/ml) |nd 3. 7E-02 |3.0E-03 |nd nd nd
W RREAE Y% (24,7 39.9 55. 1 67. 3 6.5 9,2
EC50
DT BLCL |(pg/mL) |nd 2.5E-02 |4.7E-03 |nd nd nd
R E% 8. 8 25. 8 48. 7 8.9 nd 3.5
EC50
F BLCL |(pg/ml) |nd 3.36-02 |7.2E-03 |nd nd nd
e AR % [nd 16. 8 36. 5 6.3 4.9 nd
HONE-1- |EC50
A2 (pg/ml) |nd 2.4E-02 |7.4E-02 |1.4E-02 |1.2E+00 |nd
gooo0O00o0ono
OWMP20 O OBsADO T O DO ODODODDODDODODODOOOOODODODODOOTOOODOOOOODO
00000000 HLA-A*02(-)0J EBVO (+)O O O O O O KSO BLCLO O O O O HLA-A*02(+)O
EBV(-)0 0 O O O O COLO2050 (0O O O )O MCF-70 (0 0 )0 O O HepG20 (0 O O 0O)D OO
0000000000000 oooooDo0Do0oO0OBsADD DD DD ODOoOoOoOOOoDOoDOoOoOOOo
gooao
Ooo0oo00ooao
gooooo0ooooooo0ouoooooooooooDoooooooo0ooaooao
0000000000000 0o oooDoO0oD oo oOooOooOD0NbwvivoO OO O
000000000000 O000OEBV-LMP2(CLG)/HLA-AO2xCD3D 0 O OO OO OODOADO
gooo0ooooooooooooooouooooo oo oooooooooooooaooao
gooooooooboo0oo0ooaoao
gooooaod
OwWMP-380 0 00LMP2-38-20 00O O0DDODOO0OO0OOOODODOOOO0ODOD<DO InOvitroO O
gooooo0ooooboooooooooooooooooooob0oooooooo0ooaoao
0000000000000 0O0DO0DO0ODKOO DO OODOOOO0OO0OOS00000000 1x10°

orFOBLCLOOODODOODOODOOOODDODOODODOOOODODDOOOOOOORDODRDIL0x
10°0 0 00 0000PBMCO20 007000500 TO0 000014000500 TOODDOOO
O0OO0O0OO0O00O0O0D0OO0OOdaoDiBsAbd LMP2-380 DiBsAbO O O LMP2-38-20 DiBsAbO O

ooo0bOz2op g 0000070 8090 100 110 140
ooooObObOO0oO0ooooooobObboooooan
ooooDDbDObOO0oOoooooooDb280000000
0000 LMP2-380 O LMP2-38-20 DiBsAbO O O O
ODiBsAbO O D OO DOODOO98.80 00 99.80 0
O0O0OD0DPBMCO OLMP2O DiBsAbD 0 0 O O O O

150 170 190 220 250 280 320 0O O 390
ooocooboooooooooooao
oooobbo280 00000000000
ooocoobobooooooooooboao
ooocobOOO0O0O0OFrFDBLCLOOOOADO

ooooboboo28000000O0ODDOO

ooooooooan

10

20

30

40

50



(93) JP 2018-520667 A 2018.8.2

000000
00000

#1565

. Mo 28 HOH DA RRSE |, BES &bk |

i = s e ¥ 3 L7 p fiE

it GET /) i HE (= L Z54E.% B3 L& L7 pfE
1. B HMW 3. 44E+09 2. 73E+09 - -

10

2. REIEL+ e A PBMC [2. 28E+09 3. 73E+09 - -
3. NESE + % A PBMC ‘
4 X} BsAb 3. 24E+09 5. 83E+09
4. BEJE -+ ki A PBMC
CIMP2.38  DiBsAb 1. 02E+08 5. T3E+07 ~98. 8% 0.03
5. JEIE 4 5 A PBMC
+LMP2-38-2 1. T9E+07 2. TTE+07 -99, 8% 0.01
DiBsAb 20

goooao

OD0DO0oo0o0OO0o000D00D0DO0O0LMP2-380 DiBsAbO O P=0.040 O O LMP2-38-20 DiBsAbO
p=0.030 000000000 OOODODOOODOOOOOODODODOGO

goooao

200 000000000DKOD 0000000 O0S5000000001x10%0 O FO BLCL
0000000000000 0D0D0DDDODODDODODODODODODODODODDODOD10x10°0 000
gooopBMCO 20007000200 THODOODNM4000S0C0O0TODODOOOOOODODDOGO
O0O00DO0O0O00O0O0ODiIBsAbO LMP2-380 DiBsAbO O O LMP2-38-200 DiBsAbO O 0 O O O 20
g 00007080 90 100 110 140 150 170 190 220 250 280 320 0 0 390 0 O O O O 30
goooooboobooooooooobobbooooooooobbobooooooooooboao
g280000o0oboo0oo0ooboobo2e8000000000000000O0O LMP2-380 O LMP2-38
-20DbiBsAD0 D000 O0O0DOOOCOOOOODOOOCODOOOOODIBsADODOOOODOODOO
9l.20 0 098. 10 00000000 O0COFOBLCLOOODODODODOOOOOPBMCO O LMP2O D
iBsAbO OO ODOODDOOODO0DO0OO0OO0o2eweO0o0o0o0O0ooooooooboDbDaOo

gooooad

OooT oOooooogogooao



(94) JP 2018-520667 A 2018.8.2

00000
#£16
B3 &k
. ) 28 HEH & i et \
p TE B HADERRE  lewee | gires | psekglrom
¥ G /) o
%
1. FEE L5 Bk 3. 44E+09 0. T3E+09
2. BB 5
S_— 5. 97E+09 1. 41E+09
3. MEEIES M
DBMC+ 5B BAb 6. 52E+09 0. 22E+09
4. NEIE 4 4 Im
IPBMC + LMP2-38 5. 75E+08 0. 59E+08 -91. 2% <0. 001
DiBsAb
5. MEIE + 4 Im
PBMC+1MP2-38-2 |1. 27E+08 7. 40E+07 -98. 1% 0. 001
DiBsAb
gogo0oogad

0o0o0DoDDOO0O0000d0oO0oo0O0DDbODDO000O0OdODOLwMP2-380 DiBsAbO O P=0.0030 O O LM
P2-38-20 DiBsAbO O P=0.0030 00 O0DOOOO0OOOOOODDODOODOOUOODOODDOO
oooooao

oooao

CoghillO AE,O HildesheimO A:0 Epstein-BarrO virusO antibodiesO andO thel riskd o
TO associatedl malignancies:[ reviewd of0 theO literature,d Am.0 J.0O Epidemiol.
0 180:687-95,0 2014

HislopO AD,O Taylor(d GS,0 Saucel D,0 O :0O Cellulard responses] to virall infect
iond ind humans:0 lessonsO fromO Epstein-BarrO virus,O Annu.0 Rev.O Immunol.d 25
:587-617,0 2007

Long HM,O Leesell AM,[0 Chagouryl OL,0 O :0 CytotoxicO CD4+00 TO cellO responsesl]
tod EBVO contrastd withO CD80 responsesOd in0 breadthO ofd lyticO cyclel antigen
0 choiced andO ind lyticO cyclel recognition,d J.0O Immunol.0d 187:92-101,0 2011
Tsaoll SW,0 Tsangd CM,0 ToO KF,O O :0 TheO roleld ofd Epstein-Barr( virusO in0 epi
theliall malignancies,d J.0 Pathol .0 235:323-33,0 2015

Raschel L,0 KappO M,0 Einseleld H,O O -0 EBV-inducedO postd transplantd lymphopro
liferativel disorders:0 all persistingd challengell inO allogeneicl hematopoeticl
SCT,O Bonell Marrowld TransplantO 49:163-7,0 2014

BollardO CM,0O Rooneyd CM,O HeslopO HE:O T-cellO therapyd ind thed treatmentd of
0 post-transplantd lymphoproliferativel disease,[] Nat.O Rev.O Clin.0O Oncol .0 9:5
10-9,0 2012

Glaserd SL,0 Lind RJ,O StewartO SL,0 O :0 Epstein-BarrO virus-associated] Hodgki
n"sO disease:0 epidemiologicl characteristicsO in0 internationall data,0 Int.0 J
-0 Cancerd 70:375-82,0 1997

Shanmugaratnamd K:0O HistologicalO typingd of nasopharyngeall carcinoma, I1ARCO
Scill Publ:3-12,0 1978

MenezesO J,0 Leiboldd W,0 Kleind G,0 O :0 Establishmentd andd characterizationl
of an Epstein-Barr( virusl (EBC)-negativel lymphoblastoidO B celld lined (BJA

10

20

30

40

50



(95) JP 2018-520667 A 2018.8.2

-B)O fromO and exceptional,0 EBV-genome-negativeld Africand Burkitt"sO lymphoma,
0O Biomedicinell 22:276-84,0 1975

HaighO TA,O Lind X,0 Jiald H,O O :0 EBVO latentd membranel proteins (LMPs)O 10 a
ndO 20 asO immunotherapeuticl targets:0 LMP-specificl CD4+0 cytotoxicl TO cellO
recognitiond ofd EBV-transformedd BO celld lines,O J.0O Immunol.d 180:1643-54,0 2
008

Long HM,O Taylord GS,d RickinsonO AB:0O Immunel defensell againstd EBVO andO EBV-
associatedl disease, Curr.0 Opin.O Immunol.0O 23:258-64,0 2011

Ningd RJ,0 XuO XQ,O0 Chand KH,O O :0O Long-termd carriersd generatell Epstein-Barr
O virusd (EBV)-specificl CD4(+)0 andl CD8(+)0 polyfunctionall T-celll responses
0 whichd showO immunodominanceld hierarchiesO ofd EBVO proteins,d Immunologyd 134
161-71,0 2011

LutzkyO VP,O Corban M,0 HeslopO L,0 O :0 Noveld approachl toll thell formulation
0 of anO Epstein-Barrd virusl antigen-basedl nasopharyngeal carcinomall vaccine
,0 J.0 Virol.O 84:407-17,0 2010

LouisO CU,O StraathofO K,O Bollardd CM,0 O 0O Adoptivel transferd of0 EBV-specift
ic TO cellsO results inO sustainedd clinicall responsesO ind patientsd withO 1
ocoregionall nasopharyngeall carcinoma, J.0O Immunother.O 33:983-90,0 2010
Cheungd WH,O ChanO VS,0 Pangd HW,O O :0O Conjugation ofd latentd membranel prote
in0O (LMP)-20 epitopeld tolO goldO nanoparticlesd asO highlyd immunogenicl multiple
0 antigenicl peptides forO inductiond of] Epstein-BarrO virus-specificl cytotox
ic T-lymphocytell responsesl in vitro,d Bioconjug.Od Chem.O 20:24-31,0 2009
WeidanzO JA,0 HawkinsO 0,0 Vermad B,0 O :0 TCR-likel biomoleculesl targetl pepti
de/MHCO ClassO 10 complexesl ond thed surfacel of infectedl andO cancerous cel
Is,0 Int.0 Rev.O Immunol.d 30:328-40,0 2011

Simd AC,0 ToolO CT,O OoO MzZ,O0 O :0O Definingd thel expression hierarchyld of late
ntd T-celld epitopesd in Epstein-BarrQd virusO infectionO withd TCR-liked antibo
dies,O Sci.O Rep.Od 3:3232,0 2013

Dahan( R,O0 ReiterO Y:O T-cell-receptor-likel antibodiesd -0 generation,d functio
nO andO applications, Expert Rev.O Mol.O Med.O 14:e6,0 2012

Denkbergd G, CohenO CJ,0 LevO A,0 O :0O Directd visualizationO ofd distinctd TO
cellld epitopesO derivedd fromO a0 melanomall tumor-associatedl antigenO by using
O humand recombinantd antibodiesl withd MHC-O restrictedd TO cellO receptor-like
O specificity, Proc.0 Natl.O Acad.O Sci.0 U.S.A.0 99:9421-6,0 2002

Sergeeval A,O Alatrash(d G,0 HeOO H,O O :0 And anti-PR1/HLA-A20 T-cellO receptor-1
iked antibody mediates complement-dependentd cytotoxicityd againstl acutel mye
loidO leukemial progenitorl cells,d Blood 117:4262-72,0 2011

Tassevld DV,0 Cheng M,O Cheung NK:0O Retargetingd NK920O cellsO usingd and HLA-A2
-restricted, ] EBNA3C-specificl chimericl antigenO receptor, Cancerd Genell Ther.
0 19:84-100,0 2012

Daod T,0 YanO S,O Veomettd N,0 O :0 Targetingd thed Intracellulard WT10O Oncogene
0 Productd withd al TherapeuticO HumanO Antibody,d Sci.O Transl.O Med.O 5:176ra3
3,0 2013

Townsend A,0 Bodmer( H:O Antigenl Recognitiond byl Classl I-Restrictedd TO Lymp
hocytes,d Ann.0O Rev.O Immunol.d 7:601-24,0 1989

Rudolph MG,0 Stanfieldd RL,O WilsonO 1A:0O HowO TCRsO bindO MHCs,O peptides,] an
dd coreceptors,] Ann.0 Rev.O Immunol .0 24:419-466,0 2005

Parkerd KC,O BednarekO MA,O HullO LK,O O :0 Sequencel motifsO importantld forO pe
ptided bindingd tod thed humand MHCO classO 10 molecule,O HLA-A2,0 J.0O Immunol.
0 149:3580-7,0 1992

10

20

30

40

50



(96) JP 2018-520667 A 2018.8.2

Rudolph MG,O Wilsond 1A:0 Thed specificityd ofd TCR/pMHCO interaction,d Curr.O
Opin.O Immunol .0 14(1):52-65,0 2002

Massimol D,0 Garciall KC,O Vassol A,0 O :0 AO FunctionalO HotO SpotO ford Antigen
0 RecognitionO ind al Superagonist TCR/MHCO Complex,O Immunityd 12:251-261,0 20
00

Realil E,0 GuerriniO R,0 Marastonil M,0 O :0 AO singlel specificl aminod acidO r
esiduel in0 peptideld antigensO isl sufficientld tod activatell memoryl CTL:O poten
tiall roleld of0 cross-reactivel peptidesO in0 memoryd TO celld maintenance, J.
O Immunol .0 162:106-113,0 1999

Liddyd N,0O Bossil G,0 Adamsd KJ,0 O -0 Monoclonald TCR-redirected tumor( celll
killing,O Nat.O Med.O 18:980-987,0 2012

Andersen PS,0 StryhnO A,0O HansenO BE,O O :0 AO recombinantd antibody withd the
O antigen-specific, major histocompatibilityll complex-restrictedl specificity
0 ofd TO cells,Od Proc.O Natl.O Acad. Sci.0O U.S.A.0O 93:1820-4,0 1996

Willemsen RA,0O DebetsO R,0 Hartd E,O HoogenboomO HR,O BolhuisO RL,O ChamesO P:
O AO phagell displayl selectedd FabO fragmentd withO MHCO classO I-restrictedld sp
ecificityd forO MAGE-A10 allowsO forO retargetingld of primaryld human TO lympho
cytes,d Genell Ther.O 8(21):1601-8,0 2001

LowO JL,0 NaidooO A,0 YeoO G,0 Gehringd AJ,O HoO Zz,O YauO YH,O Shochatd SG,0 Kr
anzO DM, O Bertolettil A,0 Grotenbreg GM:0O Bindingd of TCRO Multimersd andO al
TCR-Likel Antibodyl withd Distinctd Fine-Specificitiesd Is0 Dependentd onl thel
Surfacel Densityd of0 HLAO Complexes, PLOSO ONEO 7(12):e51397,0 2012

MillerO KR,O Koided A,0 Leungl B,0 FitzsimmonsO J,0 Yoderd B,0O Yuand H,O JayO M,
0 Sidhud SS,0 Koided S,0 Collinsd EJ:0O TO Celld Receptor-Liked Recognitiond of
TumorO Ind VivoO byd SyntheticlO Antibodyd Fragment,d PLOSO ONEO 7(8):e43746,0 20
12

Biddisond WE,O TurnerO RV,O Gagnon( SJ,0 O :0 TaxO andO M10O Peptide/HLA-A2-Speci
FicO FabsO andd TO CellO Receptorsd Recognizel Nonidenticall Structurall Feature
s onO Peptide/HLA-A20 Complexes,O J.0O Immunol.O 171(6):3064-74,0 2003

Cohenll CJ,0 HoffmannO N,0 Faragod M,O O :0 Directd Detection andO Quantitation
0 of al Distinctd T-CellO Epitopeld Derivedd fromd Tumor-specificl Epitheliall C
ell-associatedd Mucind Usingd Human( Recombinantd Antibodies EndowedO withd the
O Antigen-specific,0 Majord HistocompatibilityD Complex-restrictedd Specificity
O ofd TO Cells,O Cancerl Res.O 62(20):5835-44,0 2002

CohenJ CJ,0 Sarigd 0,0 YamanoO Y,O O :0 Directd PhenotypicO AnalysisO ofd Human
0 MHCO ClassO 10 Antigend Presentation:0 Visualization,O Quantitation, andO In
O Situl Detectiond ofd HumanO ViralO EpitopesO Usingld Peptide-Specific,] MHC-Res
trictedd Humand Recombinantd Antibodies, J.0O Immunol.O 170(8):4349-61,0 2003
Daod T,0 YanO S,O Veomettd N,0 O :0O Targetingd thed Intracellulard WT10O Oncogene
O Productd withO al TherapeuticO HumanO Antibody,d Sci.O Transl.O Med.O 5(176):1
76ra33,0 2013

Denkbergd G,0 CohenO CJ,0 LevO A,0 O :0O Directd visualizationO ofd distinctd TO
cellld epitopesO derivedd fromd all melanomall tumor-associated antigenl byl using
0 humanO recombinantd antibodiesd withO MHC-O restrictedd TO celll receptor-like
O specificity,d Proc.00 Natl.O Acad.O Sci.0 U.S.A.0 99(14):9421-6,0 2002

Epell M,0 Carmid 1,0 Soueid-Baumgartend S,0 0O :0 Targetingd TARP,O aO novelO bre
astld andO prostatell tumor-associatedl antigen,d withOd T-cellO receptor-0 liked h
umand recombinantO antibodies,O Eur.0O0 J.0O Immunol.0O 38:1706-20,0 2008

ZhangO G,0 WangO L1,0 Cuil H,O WangO X,O0 Zhangd G,0 MaO J,0 HanO H,O HeO W,O Wan
gd W,0 ZhaoO Y,O LiulO C,0 SunO M,0 Gaod B:0O Anti-melanomal activityd ofd TO cell

10

20

30

40

50



97) JP 2018-520667 A 2018.8.2

s redirectedd withO al TCR-likel chimericl antigenO receptor, Scientificl Repo
rtsd 4:3571,0 2014

Klechevskyll E,00 GallegosO M,O Denkbergd G,0 O :0 Antitumord activityOd ofd immuno
toxinsO withd T-cellO receptor-likel specificityl againstd humand melanomall xeno
grafts, Cancer( Res.O 68(15):6360-7,0 2008

OrenO R,O Hod-MarcoO M,O Haus-CohenO M,0O O :0O FunctionalO comparisond of0 engine
eredd TO cellsO carryingd all nativel TCRO versusd TCR-likeld antibody-basedl chim
ericl antigenld receptorsO indicates affinity/avidityd thresholds,O J.0O Immunol.
0 193(11):5733-43,0 2014

Sergeevall A,0O Alatrash G,0 Hel H,O O :0 And anti-PR1/HLA-A20 T-cellO receptor-1
iked antibody mediates complement-dependentd cytotoxicityd againstl acutel mye
loidO leukemial progenitord cells,d BloodO 117(16):4262-72,0 2011

Stewart-Jonesd G,0 Wadled A,0 HombachO A,0 O :0 Rationall development of high-
affinityd T-cellld receptor-liked antibodies, Proc.0 Natl.O Acad.O Sci.0O U.S.A.

0 106(14):5784-8,0 2009

Vermal B,0 Jaind R,O Caseltineld S,0 O :0 TCRO MimicO Monoclonall AntibodiesO Ind
ucel Apoptosisl ofd Tumord CellsO vial Immuned Effector-Independentd Mechanisms,
0 J.0 Immunol .0 186(5):3265-76,0 2011

WeidanzO JA,0 NguyenO T,0 Woodburnd T,0 O :0 LevelsO ofd SpecificO Peptide-HLAO

ClassO 10 Complexd PredictsO TumorO Celll Susceptibilityd toO CTLO Killing,O J.

O Immunol .0 177(8):5088-97,0 2006

Zieglerd A,0 Coulied PG,0 Uchanska-ZieglerO B:0O Monoclonalld andd recombinantd an
tibodiesO withd TO celld receptor-liked reactivity, Recentl Resultsl] Cancerd Re
s.0 176:229-41,0 2007

Orend R, Hod-MarcoO M, Haus-CohenO M,0 O :0O Functionall comparisond ofJ engine
eredd TO cellsO carryingd all nativel TCRO versusO TCR-liked antibody-basedl chim
ericl antigenl receptors indicatesl] affinity/avidityd thresholds,O J.0O Immunol.
0 193:5733-43,0 2014

Scottl RB,[ Jamiel R,O JamesO M:00 HaveO wel cutl ourselvesd tood shortd in0 mapp
ingd CTLO epitopes?d TrendsO inO Immunologyd 27:11-16,0 2006

Stewart-Jonesd GB,O McMichael AJ,O Bell JI1,0 O :0 AO structurall basisO forQ i
mmunodominantd humanO TO cellO receptord recognition,d Nat.O Immunol .0 4:657-63,
0 2003

Garboczil DN,O Ghosh( P,0 UtzO U,0 O -0 Structurel ofd thed complex betweend hu
mand T-celld receptor,O virallO peptided andd HLA-A2,0 Natured 384:134-41,0 1996

Dingd YH,O SmithO KJ,0 GarbocziO DN,O O :0O TwoO humanO TO celld receptorsO bind

O inO a0 similard diagonall model tol thell HLA-A2/TaxO peptidel complexd usingld

differentd TCRO aminod acids,O Immunityd 8:403-11,0 1998

ChenO JL,0 Stewart-Jonesd G,0 Bossil G,0 O 0 Structurall andO kineticO basisO T
or heightenedd immunogenicityl of0 TO celld vaccines,] J.0 Exp.0O Med.O 201:1243
-55,0 2005

BorbulevychO 0OY,O Piepenbrinkd KH,O Gloord BE,O O :0O TO celld receptord cross-re
activityl directedld byl antigen-dependentd tuningl of0 peptide-MHCO molecular(d
lexibility,O Immunityd 31:885-96,0 2009

BorbulevychO 0OY,O Piepenbrinkd KH,O BakerO BM:O Conformationald meldingd permits
0 a0 conservedd bindingd geometry in0d TCRO recognitiond ofd foreignO andO self-
moleculard mimics,0 J.0O Immunol .0 186:2950-8,0 2011

GrasO S,0 Saulquind X,0 Reiserd JB,0 O :0 Structurall basesO forO thed affinity-
drivend selectionO ofd al publicO TCRO againstd al dominantd humanO cytomegalovi
rusl epitope, J.0O Immunol.O 183:430-7,0 2009

10

20

30

40

50



(98) JP 2018-520667 A 2018.8.2

SimpsonO AA,O MohammedO F,O Salimd MO O :0O Structurall andd energeticl evidence
O ford highlyO peptide-specificl tumord antigend targetingd vial allo-MHCO restr
iction, Proc.00 Natl.O Acad.O Sci.-0O U.S_A.0 108(52):21176-81,0 2011

AltmanO JD,0 DavisO MM:O MHC-peptidel tetramersd toll visualizel antigen-specific
0 TO cells,O Curr.0O Protoc.Od Immunol .0 Chapterd 17:Unit0d 170 3,0 2003
TomimatsuO K,O Matsumotol SE,O Yamashital M,0 O :0 Productiond ofd humand monocl
onall antibodiesO againstl Fc(epsilon)RI(alpha)l by all method combiningd ind v
itrod immunizationd withO phagel display,O Biosci.[O Biotechnol .0 Biochem.O 73:14
65-9,0 2009

Brischweind K,O Schlerethd B,0 Gullerd B,0 O :0 MT110:0 ad novellO bispecificl si
ngle-chaind antibodyd constructd with( highO efficacyd in0 eradicatingd establis
hedO tumors,O Mol .O Immunol.O 43:1129-43,0 2006

MaddenO DR, Garboczil DN,0 Wileyl DC:00 TheO antigenicl identityd of peptide-MH
CO complexes:0 ad comparisond ofd thel conformationsO of0 fivel virall peptides
O presentedd byO HLA-A2,0 Celll 75:693-708,0 1993

Thorpell 1F,0 BrooksO CL,0 3rd:0 Moleculard evolutiond ofd affinityld andO flexibi
lityd inO theO immunel system,O Proc.0 Natl.O Acad.O Sci.OO U.S.AO 104:8821-6,0 2
007

MaloneyO DG,O Grillo-LopezO AJ,O Whited CAO O :0O IDEC-C2B80 (Rituximab)O anti-CD
200 monoclonall antibodyd therapyd ind patientsO withO relapsedl low-gradell non-
Hodgkin®"sO lymphoma,d Blood 90(6):2188-95,0 1997

Donermeyerd DL, WeberOd KS,O KranzO DM,0 AllenO PM,O 2006,0 TheO studyd of0 high
—affinityd TCRsO revealsO dualityd ind TO cellO recognitiond of0 antigen:0O speci
Fficityd andl degeneracy,d J.0O Immunol .0 177(10):6911-9

Xu,O H,O Chengd M,0 GuoO H,O ChenO Y,O HuseO M,0 O O CheungO NK,O 2015,0 Retarge
tingd TO cellsO tol GD2O pentasaccharidel on humanO tumorsO usingl Bispecificl
humanizedd antibody,d Cancerd Immunol.0 Res.[ 3(3):266-77.0

oooooao

od
gogoobooooooboboooooboobooooobboooobbooooboobooooobobooogoano
ugogobobobodooobooooobobooooobboooobbooooboooooboboogao
ooooOboOoo0oooooooobbooooooooobboooooooobboooodd
goooboooooboboooobooboooobbooobboooobobooooboboogao
gogboboooooooboooooboobooooobboooobbooooooooobooogaao
ooooObObOO0oO0oooooooobobboooooooooao

gooobooao
gooobooooooboooooobooboooooobboooobboooooooooboobooooao
ooooDbO0OO00D0td00a0000anOO0O0D0OO0OO0O0O0OO0OOOCODODDOOOOOOOO
ooooObOO0oo0oooooooObObOoouoouobtorbbbO0O0ODO0OOOoODODDOODOOO
gooooooooboooooobooooobobooobbooooboboooooboboogoao
ugogobobobodooobooooobobooooobboooobbooooboooooboboogao
ooooObOoOO0oooooocoobboboooooooobboOoooooooobboooodd
gooobooooooboboooobobooooobobooobboooobobooooboboogoao
gooboooooooboooooboobooooobboooobbooooobooooobobooogaao
oooobobooooooocooboboboooooooobbbOooboooooobobooood
gooooogooobooooobobooooobobooobbooobobobooooboboogao
gogoobooooooboboooooboobooooobboooobbooooboobooooobobooogoano
gogobobobodoogobobooouooboobooooobbodoouobboooobooboooobobooogado
ooooObobooooooooobbooooooooobbooboooooobbooood
goooboooooboboooobooboooobbooobboooobobooooboboogao

10

20

30

40

50



Oo0ooooooooooogogQgoo

VDW # E{EA I F— (keal/mol)

OO0 oDoooogogoooooggogog

oo
gd
gad
ud
oo
od
ud
oo
od
ud

OoOooooooQgoogoao
Ooo0ooooogQgoo
OO0 ooDoooggogaog
Ooo0ooooogQgoo
OO0 oooooggogo

oo
gad
ud
oo
od

OO0 ooooogooooooggogoo

O 0Ooo0ooo

OooooooooooooQgoo
O Ooooo

Oo0ooooooooooogogQgoo
OO0 oDoooogogoooooggogoog

I Y [ Y
O 0Ooooo
O O0Oogoao
O 0Ooooo
O O0Oogoo
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O Ooooo
O 0Ooo0ooo
O 0Ooogooo
O 0Oo0ooo
O 0Ooooo
OO o0ooog
O 0Ooooo
O Oogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogoo
O 0Ooo0ooo
O Ooogooo
O 0Ooo0ooo
O 0Ooooo
I Y I i Y
O 0Ooooo
O O0Oogoo

O

Y o
N
AN
R

T

|

AN U S L G SN R &
RIFFE

B

OooooooogogQgogoo

OO0 oooooggogao

OoOoooooogoQgoo

Oo0ooooogQgogoao

OoooooooQgoo

Ooo0ooooogQgogoao

(99)

OoooooooOoogoao

Ooo0ooooogogQgoo
OoOo0ooooooOooOgoao

o
N

VDW HE fEAI#)LF— (kcal/mol)
&

Oooo0OooooOoooOod
Oooooooogoogoodg

OooooooogQgoo

OO0 oooooggogaog

JP 2018-520667 A 2018.

OooooooogoQgoo
OOo0oooooggogoao
OoOoooooogoQgoo

Oo0ooooogQgogoao

OoOooooooQgoogoao

Ooo0ooooogQgogoao

Oooooooogoogo
oo oooogogoo
O 0D oooogogog
oo ooooogogoo
OO0 oooogogog
oo oooogogoo
OO0 oooogogog
oo oooooQgogoo

s
L

o
)

T S
EOEE AR SR SR SR A I SR

RIFFELE

X2

mAU
800

600

40

200

180

X3

200

20

300

ml

O 0Oooo
O 0Oooo
O o0Oooo

.2

10



JP 2018-520667 A 2018.8.2

(100)

gooao

ooono

0L

69 89

qv Bifg 2001X3

O
R
SR

5%
X

=5

3
R
faled

<

IR
%o
Sy

AN

X
%
£¥tetel

N

120 THEANTABT

(7 ££3) L00LX3 &

(7£A) 50003 @

(21-89 &R A—U0)YEHO vSII

uzd

WO

000

050

e

p3

e

67

0500

gooao

gooao

NLER

£69 S0 LOBMEY 200-2L
€08 LV0 LO 200-2L
€0t 1905-5001X3 200-7L
Hpd
Gk UTONLH
fH1d
s

£0b 20 100 ok

n

N

I}

E-HCH LiEELE

YWEHB TL BB £LVBIR

LA

9

W

NLLE

e 100" 2R S00-2L ||~~~
st £00'£O% §00-ZL || ===~
oz £2015-5001x3 500-7L || —
W
el o3 BRONLh
H¥d
4 0

0 Nﬁ E%

MY TL £4BH] £L(970)2dWT1-AG3

=

- FICH UiRE L



JP 2018-520667 A 2018.8.2

(101)

gooao

ooono

i

o

60
T/ [qyw) . Ju/2 [qyu] ’
I R L A [ L
§ = §
) N\ \\\\ %
wEE o ¥
ui/A [qyw] o ik /8 [qyw] Widil
A0 W LR L g_w ol @
oy - -
e L fe o~ Ammw
ZdNT-AE3 3 g !
. )
-ty g 3
ALEVERE 0 gy Tuu/Brt [qyw]
oo gl oo i;m
wanant
BifE
quw %S 193 & v\ ¥
g by v %
/B [qyw] /B [qyw]
B LU U ) A 4 A U
..\.\\ . | \\\. .
13740 o f | [
¢ i 220
K o iz2dn
0
B4

[
&
SE8BREY o9
fEggggeds
EEZEE555 2
Sl Lt
eHOMoOBOH
. 1 1 .—
-8
|
I L <
! e
|
| . —
] \
7
O
0 - S
] B = IS -
O WAL
u/Bd § ££3 970 F07
? b0y 8

[mAb] pg/mL.

0

X11

L

TwWAMY£Ly 910 707

0 b 4 [ ¥

O 7di] O~
192 -~
07 LA ==
87N -—A—
9-7dT -0
122d ——

ooooao

T
2
R MFI

- 00}

97 =0
19Tt
ObrZdin--<>—
BT - —
920~
122 —F—

R

- 80C

= 0607



JP 2018-520667 A 2018.8.2

oooooao

(102)

ooooao

Ju/3n [qysg] 307

FRIER%
HRMBERY
HRIEMR%

- E00EETdN w/an [qysg] 201 CO0ME TN
/21 [qysg] B0

i b 4 £

E0OXeETd

2 O
E O 1 %
& a8 z
£ - % %
| 8 ¥ . s
9 2
O M O Ly
|

ST

ae Ll

Tw/Ed [qysg] 307 /3 [qysg] 307

rAN

0
w2 [aysa] Tu/Aw [avsg] Ju/8uw [aysa) Tw/Bw [qvsa]
o0 20 0 ol gl W Bl gl g 0 70 0ol b o 2 gl gD g0k *
UROYHE | = 1@ ) i ¢ | 2
| ° e ¢ 65
~ i H 4 & Fa
El 5 w# E}
& -3 H &
_ ES & £ ¥ b
B % —— ]
40y 2an-Aga avsauk SN e © QYN
R w8 [aysa] /3w [qysg] /A [qysg] /3 [qvsg] .
Padiiiad @2 p ol g0 LA ) Iyl ol gl b 0
i L 0 b ) [ .
@
£ H H 2 = &
Fo g
a2 9% 0 2 ) B O 5
| X B B o i
w * * F3 o O
L % % % O F o
O ZdNT ML SO )
[ £OX0rZdW




JP 2018-520667 A 2018.8.2

(103)

goooao

oooooao

i/ [qysg] 307

%14

E0OXLLTANY

RHRMBERR

goooao

goooao

9L[H

pob g0t 200 1l 90
N
i £ o 4
Iy ///ﬂw T :
,__ .,: 4/ =09 m m
W T i

R 00}

Pl <0 20 101 i
g
#
2
T
W
e52N]
WA ££3 1O @ HIQO) ==mmmmmmmmmmm
NS £L VRS
SLE
Jui/3n [qveg] 01
0 } - & w0 el 200 Jul o0
1 1 1 5 I
gl 0 s 3
e S ° ,iﬂ ko
° gan] T
b wzam T o
& o
H oz T
qy58 CO0X0 2T - -~ al o® - E oo
Q8 8007 2 b wzam 1 .
Q59 £00NgE-ZdN i
73960002 —-—-oF i F 00!
VEH 1078 - K020 H
/81 [qyeg] 907
0 } a & o0 o
1 1 1 ] il
0 0
ko
g
: Loy
P asioestan-—-a| & oo
. asasmo0rtem - of ¥ .
Ve 759 S00KGE T - -me = v .
o7 758 SN L1 —-—--oF & o

OMO 108 +HT05YH

— FICH LiR&ETE

ha

Bl

E-FICH L



JP 2018-520667 A 2018.8.2

(104)

ooooao

YA
81l NFTave:
(] 4]
#I4 \4 /ﬁ‘\J\/\nJ
P B ] il @ § ¢ , V/ﬂ
0 LI WP 0 d d d Y/, J \\
JnF
S T e e L | .
* wﬁ%,%m z X N,(n_\({di\mn_ /ﬁl\/j/\e/_\_a,?_\ﬁ //, /r/
'y Tl i “ 8 oy ¥ Fx2
RS 0 0 ] B I " y H
W e 1
QUHH SCTSH HIHH Hg 64 [£] -7 MI
k X Ug” g” Jl\J\/\ J = Ven
84 By b ~
S~
W Vde _&d \\\ X

4 E/I.'\/J\/\zJ\ N‘m_\,.

O % " ok v
d [ =
o - g A
3 } )
S0 3 - d i ¢
,‘E@m % O
, , bR ! MELVLIOLYNHER
COT0YH H20H ik adi] (| ALLVIURWR OV 6d " CEBIFH WXL E O AIXUREN O] ££ U
LL[EAE 6 LX

u/2d [qysg] 307

. & ]
e I - ¥HOSHKILO eIv-8d /_I\/_\/\ N
H

A £LVERE
4
WRRIEELE-— gy *d

x ] Jl\rJ\/\wl /_
04 LE - 8 Sd H

%ﬁﬂ%l m El- ¥HOSHETNMIR0 v-5d /_I\J\/\SJ PP
/A [qysg] 207 By Bl i X o /‘l\/_\/\mm J
[ b

HRIOBRY%
BRWER%

Z
T Bl ¥HOSHIKIRO Bv-1d Jl\/ﬂ/kJ 8 & Iq
9 X
8 pnTE———T e 8 b el
& wgre— . & g
L ’ s
¥ wile—| ¥ it J,“M N AT
N S
X\ # Y=
I T T =
3 . . O
£ - D e WEOYY
13 # & O 6 A BRELOME 1 OKTE 1 LRBLAT-(6YH oo e >
SR —] , B S Jenee—, & £ : 8N SHY B OHN A £L\ OB 42
wisgia—[ © e © 2 O HHEHIA LOVRR OV 02 80 X 6971 THT ESBINSH OHN, A £LVIHHOER | BT
wiparn—| |4 wEi—  F
e o RN L O ART—GY IR £LYURBD oY 2B T0 8 0 §d°1d LS



JP 2018-520667 A 2018.8.2

goooao

(105)

ooooao

YAV
& & &£ »
S L 3 o & ¢
Oy U 3 F 6
ks S H V/// H i
& BN Hooo
//J(“ w m 0G0k
% U4 Oy g Voot \ i [
SR i A G \
% A kg = HN ooz
Uy g 7 4 vl i
X g4 hg” /J!l\J>\ J N /== i
X ay k4 ~
Xz Haoe
Olg i e, b O -
X (j%\ /j 4 \\ JA\
i ay i v =
X os/‘_l\/j/\a - - Looo
3 ay g O
MR LR £0y O
YURHE oV 2 5 LLBIFHWL UYL O PXUE N OX B+ £0) v O Longs
Oy 2
- ¥HOSHEICO ov-8d é 0 , O .
ey 5 2] A O@Q{J\/\NQJ &
) R
o Boesd s
& ll- ¥HOSHETLILO ev-5d hf/b_'\\{/,\wn_/_ % * & Ww‘«.w.m ww"
g . , EETavt b g 5
, d Voo % O 2 e (%8 - ooz
Bl FHOSBARICO-1d © ¢ YT B B
& S By % & d Fs mw.'w B
@ ..m..m oy S
i W %
B Iy
Xy Lows
O ~
O 2
2eA;N qum41 2 % L 0008
) ¥ - MEOH VBN BN S B OHN /A £03 8%
ZHELHOR I 2K | LAl 35 U2 ESHIH SR OHIN /o £LVHEKOER LBT =
WEHUNHF ] L£LVER BV 0L 8 RX 6d " Id SHT O
LAT—NGYLY R £LVAUDFB BV 2 8 N 5 1d OHB+ e O - 00000+

W

4



oooooao

CLG ELEBLE#E A%

goooao

X24B

D78
) 4
BLMP2-26 —8{kBsAb B LMP2-26 8 BsAD
5 { e =St B surm=miomn
2 w MP2-38-2 S B 2 0] w232 8tkes "
g Hewpo gk % 8 S LMP2-40 244 BsAb
3 3 Swerer —Bik B £ ®LvP2-61 ZSk Bsdb
B smese B0 % s
a ]
L} o 0 3
[} S, A 8 | e S
E ] 4 3 2 14 4 5 43 2 3
Log mAb JRAf ug/mL Log mAb REE ug/mL.
FRLL HOKE-4:42
i 8%
5] surem=2to 5
*LMP2-38 “ 2K Bsb 8 .
4 01 s 2=stken H] %
# ] w2k £ g
£ Wi, . [ S
B VP2 61 =tk Bsad 2
* 0] *om —ses 0
) 0
R 0
LI 4 3 2 i 4

Log mAb R/ pg/mL

Log mAb RfE pg/mL

LMP2-38 — 2k BsAb

JP

2018-520667 A 2018.8.2

LMP2-38-2 Z 84k BsAb

B FF DERCIORACHANL 20m g (EIDETECTORACHANEL 1280
i 1
bis b
o 5 s\lssg
o SIS | R
I O T T T PnoN oD o5 8 % 4
e ko
LMP2-26 — 84k BsAb LMP2-61 Z8{& BsAb
4 EIETEGTORA GHANNEL 1280hm
3 k =
kit
bl i
il 0 =8
{ 0 v
§ EINE I T S B T
LMP2-40 ~ 2k BsAb ks
5
il
1
0
5
!
T R T

goooao

FA PBMC TAVESW: F BLOL RIBEHE
L

EERA KT B)

#giEEnT

& EmE

{7} W& +RA PEMC

- BEA5+RLA PBMC + 31 DiBsAb
7 BE+REA PBMC+LMP2-38 DiBsAb

~C~ BER+ALA PBMC+LMP2-38-2 DiBsAb

D HEEA
A peMe A




ooooao

1w
]

W]
0

(107) JP 2018-520667 A 2018.8.2

goooao

Bi% M PBMC TRLESNL F BLOL RiFTEH
101t 4

goooao

it o
105 E EHEE
_____ i ~ <
i i § [ TS PoMC
! } 3 108 4 A BB M PEMC+3 BB DiBsAb
u § 7 BRI PBMC+HLMP2-38 DisAb
pu— 1Y ﬁ O 855 + B4 # M PBMC+LMP2-38-2 DiBsAb
..... BB -+ HLA PBMC it 4
— —- B+ BLA PBMC + %8 BsAb A REIA
—— o BES+ LA PBMC+LMP2-38 DiBsAb A PBMC A
o[BS +ELA PBMC+LMP2-38-2 DiisAb 1 4
&0 [ .
i® T T T )
¢ 0 [ [ Ll
A
i
i
i
|
|
[
— EERR
----- [ES+H# M PBMC
— —- BT PBMC+H R BsAb

=== 5+ PBMC+LMP2-38 DiBsAb
———— [ES -+ PBMC+LMP2-38-2 DiBsAb

=

X30



(108) JP 2018-520667 A 2018.8.2

ooooao
2018520667000001 . app




(109) JP 2018-520667 A 2018.8.2

gogooodoagdo

INTERNATIONAL SEARCH REFORT International application Na.

PCT/US2018/036735

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

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

a. D forming part of the international application as fited:

D in the form of an Annex C/5T.25 text file.
D on paper or in the form of an image file.

b. |:| furnished together with the international application under PCT Rule 13ver. 1(2) for the purposes of international search
only in the form of an Annex C/ST.235 text file.

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

2. m In addition, in the cage 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 fumished.

3. Additional comments:
SEQ ID NQUs:2, 3, 4, 5, 31, 33, 35, 73, 75, and 77 wera searched.

Form PCT/SA/210 {continuation of first sheet (1)} (January 2015)
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Box No. Il  Observations where certain claims were found unsearchabie (Continuation ofitem 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:

L 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 preseribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3 ﬁ Claims Nos.; 58, 14-17, 23-25, 32, 36
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

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

This Intermational Searching Authority found multiple inventions in this international application, as follgws;
See Exira Sheel(s)

1 D As all required additional search fees were timely paid by the applicant, this intemational 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 of 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, @ 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.:

1-4, 9, 18-22, 26-31, and 33-35 restricted lo a human ant-EBV-LMP2/HLA antibody. and nucleic acid moleculs, methods, and
chimeric antigen neceptors comprising the same, wherein the antibody comprises SEQ 1D NOs: 2, 3, 4, 5, 31, 33, 35,73, 75,
and 77.

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

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

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {continuation of first sheet (2)) (January 2015)
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International application No.
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A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - AG1K 38/395; AG1K 38/42; AG1P 31/22; COTK 16/08; CO7TK 16/28 (2017.01)

CPC-  CO7K 14/05; CO7K 14/7051; CO7K 16/085; COTK 16/28; CO7K 16/2833 (2017.01)

According to Intermational Patent Classification (IPC) or to both national classification and [PC
B,  FIELDS SEARCHED

Minimum documentation searched (elassification system followed by classification symbols)
Sea Search History documant

Documentation searched other than minimum dosumentation to the extent that such documents are included in the fields hed
USPC - 424/83.21; 424/185.1; 435/325; 4354 55; 435/320.1; 530/350; 536/23.5 (keyword delimitex})

Electronic data base consulted during the international search {name of data base end, where pracicable, search terms used)
See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Caiepory* Citation of document, with indication, where appropriate, of the relevant pagsages Relevant to claim No.
P X WO 2015199618 A1 {NATIONAL UNIVERSITY OF SINGAPORE ot al) 20 Dacember 2015 1-4, 9, 18, 20-22, 33-35
(30.12.2015) entire document
A ~|SIM et al. "Defining the expression hisrarchy of latent T-cell epitopes in Epstein-Barr virus 14,9, 18-22, 26-31,
Infection with TCR-ike antibodies,” Scientific Reports, 18 November 2013 {18.11.2013), Vol. 3, |33-35
Pgs. 1-7. enfire documant
A WO 2011/039508 A2 (UCL BUSINESS PLC et al) 07 April 2011 ()7.04.2011) entire document | 1-4, 9, 18-22, 26-31,
3335
A 4LEE et al. "HLA A2.1-Restricted Cytotaxic T Cells Recognizing a Range of Epstein-Barr Vinis 14, 9, 18-22, 26-M1,
Isolates through a Defined Epitope in Latent Membrane Protein LMP2,” Joumal of Virology, 01 | 33-35
Decamber 1993 (01.12.1993), Vol. 67, No. 12, Pgs. 7428-7435. antire document
A US 2012/0284874 A1 (MACARY ot al) 22 Novembar 2012 (22.11.2012) entire document 14,9, 18-22, 26-31,
33-35
A WO 2014/047231 A1 (REGENERON PHARMACEUTICALS, INC.) 27 March 2014 (27.03.2014) | 1-4, 9, 18-22, 26-3%,
entire decument 33-35
A -1SU et al. "Tha generation of LMP2a-specific cytotoxic T iymphocytes for the reatment of 14,8, 18-22, 26-3,
patiants with Epstain-Barr virus-positive Hodpkin disease,” Europaan Journal of Immunology, 01| 33-35
March 2001 (01.03.2001), Vol. 31, Iss. 3, Pgs. %47-858. antire documnent

}:{ Further documents are listed in the continuation of Box C.

D See palent family annex.

. Special categories of cited documents:

“A”™ document defining the general state of the art which is no1 considered
to be of parliculer relevance

“T* later document published afer the international filing date or priority
dale and not in conflict with the application but cited to understand
the principle or theory undertying the invention

“E" ecarlier application or prient but published or or afler the i |
filing date

“L™ document which may throw doubts on priority claim{s) or which is
cited to establish the publication date of enother citation or other
special reason (as specified)

“0” document referring to an el disclodure, use, exhibition or other

means

document published prior o the international filing date but later than
the priority date claimed

wpr

“xX d of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is 12ken alone

dogument of panicular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to @ person skilled in the an

“&" document member of the same patent family

wy

Dale of the actual completion of the intemational search

30 January 2017

Date of mailing of the intenational search report

09 FEB 2017

Name and mailing address of the 1SA/US

Mail Stop PCT, Altn: ISA/US, Commissloner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450

Fagsimile No, 571-273-8300

Authorized officer
Blaine R. Copenheaver

PCT Helpdesk: 571-272-4300
PCT Q8P 574272714

Form PCT/ISA/210 (second sheet} (January 2015)
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C (Continuation).  DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant o claim No.
A US 2008/0257427 A1 (HARLEY et al} 18 November 2006 (16.11.2006) entire decurment 14, 9, 18-22, 26-31,
33-35

Form PCT/1$A/210 {continuation of second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application Ne.

PCTAIS2016M036736

Continued from Box No. IH Observations where unity of invention is lacking

This application contains the following inventions or groups of inventlona which are not go linked as to form a single geneml inventive
concept under PCT Rula 13.1. In onder for all invantions to be examinad, the appropriate additional examination foas nead to be paid.

Group I+: claims 14, 8-13, 18-22, 26-31, and 33-35 are drawn to anti-EBY-LMP2/HLA antibedies, and nudleic acid molecule, methods,
and chimeric antigen receptore comprising the same.

The first inventien of Group |+ is restricted to an ant-EBV-LMP2/HLA antibody, and nucteic add maolecule, methods, and chimerie
antigen racaplors comprising the same, wherein the anttbody comprises a heavy chain varable regian, wherein in the heavy chain
varlable ragion I3 selected to be SEQ |D NO'S (encoded by SEQ 10 NQ:4), the heavy chain further comprising haavy chain
camplementary determining regions COR1, COR2, and CDR3, where CDR1 is selected to be SEQ 1D NO:31, CDR2 is selected to ba
SEQ ID NG:33, and CDR3 is selected to bs SEO |D NO:35; and a light ¢chain veriable reglon, whersln the light chaln variable region Is
salacted ko be SEQ ID NO:3 (encodad by SEQ ID NO:2), the light chain further comprising light chain complementary determining
regions CDR1, CDR2, and CDR3, where CDR1 is selected to be SEQ ID NO:73, CDR2 s selecled fo be SEQ ID ND:75, and CDR3 is
salected te ba SEQ ID NOQ:77. Itis balleved that daims 1-4, 8, 18-22, 26-31, and 33-35 read en this first namad invention and thus
these claims will be searchad without fae to the extent that they read on an anti-EBV-LMP2/HLA antibody of SEQ ID NOs:2, 3, 4, §, 31,
33,35, 73, 75, and T7,

Applicant is invited te alact additional ant-EBY-LMP2/HLA antibodiss with spacified SEQ ID NO for each heavy and light chain COR1, 2,
and 3 to be searched in a spedific combination by paying additicnal fee for each set of election. An exemplary election would be an
anti-EBY-LMP2/HLA antibody, and nucleic acid molecule, mathods, and chimeric antigen receptors comprising the same, wherein the
antibody comprises a heavy chain variable region, wherein in the heavy chain variable region is selacted to ba SEQ ID NQ:7 {encoded
by SEQ 1D NO:8); and a light chaln vartable ragton, wheralin the light chain variable regicn is selected to ba SEQ 1D NO:9 {ancoded by
SEQ ID NO:B). Additional anti-EBV-LMP2/HLA antibodies will be searched upen the payment of additional fees. Applicants must
specify the ¢laims that reed on any additional elected inventions. Applicants must further indicate, if applicable, the claima which read on
the flrst named invention if different than what was indicated above for this graup, Failure to cleary Identity how any pald additional
invartion fess are to be applied 1o the “+” group(s) will result in only the first claimed invention to ba searched/examined.

The inventions listad in Groups |+ do not relate to a single generel inventive concept under PCT Rule 13.1, because under PCT Rula
13.2 they lack the same or comasponding spacial technicel featuras for the following reasans:

The Groups |+ farmulas do not share a significant structural slemert responsible for directing T cells fo kill target cells expressing an
EBV-LMPZ/HLA peplide complex, requiring tha selection of altamatives for the light and heavy chain variable regions of the antibody,
where “the human antibody agent comprises (a) heavy chain CDR1 of SEQ ID NO: 31, CDR2 of SEQ 1D NO:33 and CDR3 ¢f SEQ ID
NO: 35; and wherein the humen antibody agent comprises light chain CDR1 of SEQ ID NO: 73, COR2 of SEQ 1D NO: 75 and COR3 of
SEQ ID NO:T7; (b) heavy chain CDR1 of SEQ {D NO:37, CDR2 of SEQ ID NO: 39 and CDR3 of SEQ 1D NO: 41; and wherein the
human antibody agent comprisas light chain COR1 of SEQ ID NO: 79, CDR2 of SEQ |0 NO: 81 end CDR3 of SEQ D NO: 83; (c) heavy
chain CDR1 of SEQ ID ND: 43, COR2 of SEQ ID NO: 45 and CDR3 of SEQ ID NO:47; and wherein the human antbody agent
comprises light chein COR1 of SEQ ID NO: 85, CDR2 of SEQ ID NO: 87 and CDR3 of SEO ID NC:89; {d) heavy chain COR1 of SEQ ID
NO: 49, CDR2 of SEQ ID NO: 561 and CDRA of SEQ ID NO:53; and whersin the human antibody agent comprises light chain CDR1 of
SEQ ID NO: §1, COR2 of SEQ ID NO:93 and COR3 of SEQ ID NO: 95; {e) heavy chain COR1 of SEQ ID NO: 55, CDR2 of SEQ ID NO:
57 and CDR3 of SEQ ID NO: 58; and whargin the human entibody agent comprises light chain CDR1 of SEQ ID NO:97, CDR2 of SEQ
10 NO: 88 end COR3 of SEQ 1D NO: 101; (I} heavy chain CDR1 of SEQ 10 NO: 61, CORZ of SEQ ID NO: €3 and COR3 of SEQ ID
NO:65; and wharein the human antibedy egert comprises light chaln CDR1 of SEQ ID NO: 103, CDR2 of SEQ ID NO: 105 and CDR3 of
SEQ ID NO: 107; or {g} heavy chain CDR1 of SEQ ID NO: 87, CDR2 of SEQ ID NO: 69 and CDR3 of SEQ ID NO: 71; and wherein the
human antibady agent comprises light chain COR1 of SEQ ID NO: 108, CDR2 of SEQ ID NO: 111 and CORA of SEQ 10 NO:- 1137

The Groups I+ share the technical fsatures of a human antibody agent that binds an EBV-LMP2/HLA peptide complex, wharein the
human antibody egent Interacts directly with amino acld residues at che or mere positions, In the EBV-LMP2 peptide; a human antibody
agent that binds an EBV-LMP2/HLA paptida complex; a bispecific antfbody comprising a first antigen-binding sita that binds an
EBV-LMPZ/HLA peptide complex and a second antigen-binding site; a method of dinacting T cells to kifl target cells axpressing an
EBV-LMP2/HLA peptide complax, the method comprising a stap of cantacting one or more tanget cells axpressing an EBV-LMP2/HLA
peptide complex with a bispecific antibody, which bispecific antibody comprises a first antigen-binding aite that binds an EBV-LMP2/ILA
peptida complex and a second antigen-binding site that binds CD3 on T cells, the cantacting being parformed under conditions and for a
time sufficiant that T calls to which the bispecific antibody has bound madiaies killing of the target cells; a bispecific antibody comprising
a firat scFv thet binds to EBV-LMP2 peptide CLGGLLTMY (SEQ ID NO: 1) presanted by an HLA-ADZ molacule, and a second scFy that
binds CD3 on T cetls; a chimeric antigen receptor comprising an antigen-binding sita of a human antibody agent that binds an
EBV-LMP2Z/HLA peptide complex; a method of selecting an antibody agent that binds a central residue of a peplide presentad by a
human HLA class | melecule of interast from a population, the method comprising the stepe of (a} selacting one or more antibedy agents
from a population that bind a peplide/HLA dass | complex of interest; and {b) screening the ene or more antibody agents from (a) for
binding & peptide/HLA class | complax thet includes a peptida having one or more amino acld substitutions at & resldue, whenein loss of
tinding of en antibody agant to a paptide/HLA class | complax indicates an antibody agant that binds a central residus of a peptids
presented by e human HLA dass | molecule; @ methed of selacting an antibody agent that binds a central residue of a peptide presented
by & human HLA class | molacule of interest from a population, tha method comprising the staps of (a) selacting one or mare antibody
agents from a population that do not bind a first paptide/HLA class | complex, which first peptida/HLA class | complex; and {b) scresning
the one or more antibody agents from {a) for binding a second peplide/HLA class | complex, which sacand peplide/HLA class | complex
includes a peptide having a wild-typa saquenca of intarest; wherein binding of an antibody agent to the second peptide/HLA class |
complex indicates an antibody agent that binds a central residua of a peptide presented by @ human HLA class 1 molecula. However,
these sharad technical features do not represent a contribution ower the priar art.

Specifically, US 2012/0284874 A1 to Macary et al. discloses a human antibody agent that binds an EBY-LMP2/HLA peplide complex
(antibody ...with specificity for at Isast ons EBV derived peptide expressed in association with human HLA on the surfaca of EBY
infactad cells, Para, [0011); antibodies that recognize peptides displayed in the context of HLA melecules, Para. [0070]); a HLA-peptide

Form PCT/ISA/210 {extra sheet) (January 2015)
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complex, Para, [0074]; the EBV derived peplides can includs ...LMP2A, Para. [0060]; human antibodies, Para. [0078]), wherein the
human antibody agent interacts diractly with amino acid residues at one or more positions (the variable ragions of the heavy and light
chains contain a binding domain that interacts with an antigen, Para. [0080]); a bispecific antibody compyising a first antigen-binding site
that binds an EBV-LMP2/HLA peptide complex and a second antigen-binding site (an antibody or bispscific molecule, Para, [0133];
antibady ...with spacificity for at least one EBV derived peptide expressed in assoclation with human HLA on the surface of EBV infacted
cells, Para. [00%1]; the EBV derived peptides can include ...LMP2A, Para. [D060]); a mathod of directing T cells to kill target cells
expressing an EBV-LMP2/HLA peptide complex (a method of treatment of at least one EBV-linked disoase, Para, [0131]; cytotoxic Killing
mediated by T cells expressing T call recaplars specifis for peplidefHLA complexas, Para. [0032]; target EBV-infeclad turmor cells for
antibady depsendant callular cytotoxicity (ADCC) by natural killer cells, Para. [0094]), the method compriging a stap of contacting one or
more target cells expressing an EBV-LMP2/HLA, paplide complex with & bispecific antibody (the method comprising administering to a
subject in need theraof at least one TCR-like antibody or a fragment thereof, Pare. [0131]; the new monocional antibody is capable of
targeting EBV associated tumor cells based on their surface expression of EBV denived peplides in association with ,, human isukocyle
anligen, Para. [0093]; target EBV-infected tumor cells for antibady dependent cellular cytotaxicity [ADCC) by natural killer cells, Pere,
[0094]), which bispecific antibody comprises a firet antigan-binding site that binds an EBY-LMP2/HLA peptide complex (entibody ...with
spacificity for at lsast one EBV derived peplide expressed in association with human HLA on the surface of EBY infacted cells, Para.
{0011); the EBYV derivad peptides can include ...LMP2A, Para, [0060]), the contacting being performed under conditions and for a time
sufficiant that T calls to which the bispecific amibody has bound mediates killing of the target cells (antibedy is capable of targsting EBY
assodatad tumor cells bassd on their surface expression of EBY derived peptides in asscciation with ...human leukocyte antigen, Para,
{0093]; cytotoxic killing mediated by T cells expressing T call receptars specific for paptide/MLA complexes, Para. [0032]; tanget
EBV-infacted tumor cella for antibody dependent cellular cytotoxicity (ADCC) by natural killer cells, Para. [0094); contacting tha calls
expressing at least one spacific MHC-peptide complex on a surface thereof with the TCR-lika antibody, such that the TCR-ike antibody
maediates lysis of the cells expressing the at least one specific MHC-peptide complex on e surface thereof, Para, [0134]); a bispecific
anlibody compyising a first scFv that binds to EBV-LMP2 presented by an HLA-AD2 {whenain the antibody is a human, claim 5; the
present disdoswre provides TCR-Hike antibodies that are epeclfic to EBY end/or EBV infected cells, Para, [0014]; “EBV derived peptide”
refers to any peptide that can be derived from EBY. In parlicular, the EBY darived peptidas can include but are not limited to...LMP2A,
Para. [0080]; Caucasian population is HLA-A0201, Para. [0063]}; a chimeric antigen receptor comprising an antigen-binding site of a
human antibody agent that binds an EBV-LMP2/HLA peptide complex {wherein the antibody is a human, daim 5; the presant disclosure
provides TCRHike antibodies that are specific b EBV andfor EBY infacted celis, Para. [0014); “EBY dorived peptide” refers to any
peplide that can be derived from EBY. In particuler, the EBY derived peptides can include but are not limited to...LMP2A, Para. [0050};
samea speaficity as the T call antigen receptor, Para. [D0B7]); a method of selecting an antibody agent that binds a contral residus of a
peptlde prasented by a human HLA class | molecule of interest from a population {contacting at least one antibody according to any
aspect of the prasent disclosure with at least one semple oblalned from at least one subject; and detecting binding of the antibody to
EBY and/or EBV infacted call, Para. [0129): further staps can ba carried out including: isotating & monedonal entibady that specifically
binds to the antigen of interast, Pera. [0015]), the method comprising the steps of (8) selacting one or more antibody agents from e
populetion that bind a peptide/HLA class ) complex of intarest; end {b} screening the one or more entibody agents from (a) for binding a
poptide/HLA cass | complax that includes a peplide having one or more amino acld substitutions at a residue (elidting an immune
rasponse to the paptide within the MHC-peptide complex; selecting e B cell spacific to the paptida in the MHC-peplide complex, Para.
{0015); wherain tha antibody is 8 human, deim 5; the prasent disclosure provides TCR+ike antibodies that are spacific to EBV and/ar
EBV infacted cells, Pare. [0014]; the EBV derived peptides can include ...LMP2A, Para. [B0BO]; same specificity as the T cell antigen
raceptor, Pare. [D067]}, wherein loss of binding of en antibody agent 1o a peptide/HLA class | complex indicates an antibody agent that
binds a centrel residua of a peptide presented by a human HLA class | molecule {mutations can be introduced randomly along all or part
of a coding sequenca, such as by saturation mulaganesis, and the resultant mutants can ba screensd for biological activity to identify
mutants that ratain activity., Para [0056])); a method of selecting an entibody egent that binds a central residua of a paptide presented by
a human HLA class | mofacule of interest from a population {sliciting an immune response to the peptide within the MHC-poplide
complex; selecting e B call spacific to the peptide in the MHC-paptide complex, Para, [0015]; wharsin the antibody is a human, claim 5;
the present disclosure provides TCR-ike antibodles that are spacific to EBY and/or EBY infecled cells, Para. [0014]; *EBV darivad
peplida™ refers 1o any peptide that can be derived from EBV. In particular, the EBV derived peptides can include but are not limited to...
LMP2A, Para. [0050]; seme apacificity as the T call antigen recaptor, Pare. [0067]), the method comprising the steps of {a} selecting one
or more antibody agents from & populstion that do not bind a first peplide/HLA class | complex {mulations can ba intreduced randornly
slong ali or part of a coding sequence, such es by saturation mutagenesis, and the resultant mutants can be screened for biological
activity to identify mutants that ratain activity., Para [0056]); and (b) screening the one or more antibody agents from (a) for binding &
second peplide/HLA dass | complex, which second peptidesHLA class | complex includaes a papfide having a wild-type sequence of
interest; wharein binding of an antibody agent to the second peplide/HLA class | complex indicatas an antibody agenl that binds a
central residue of a peptide prasented by a human HLA class | molecule (gliciting an immune responsa to the peptide within the
MHC-peptide complex; selecting a B call specific to the peptide in the MHC-peptide complax, Para. [0015]; Flow gytometry was used to
compare the binding affinities of antlbodies in multiple hybridoma call line supematants for an HLA-A201 axpressing human B cell line
[C1R.A2Z) [FIG. 4, grey histogram), which was pulsed with tha LMP-1 peptide (SEQ D NO:T) or with an HLA-A201 rasfricted peptida
from Influenza A, Para, [0208]), and T2 cells {Immorlalized cell lines include bul are not limited to... T2, Pare, [0112]).

WO 2014/047231 A1 to Regeneron Pharmaceuticals, Ine. disclosas a bispecific antibody (the present invention provides blspecific
antigan-binding molecules, Abstract) comprising e first scFy that binds to EBV-LMP2 paptide, and a second scFy that binds CD3on T
cell (antibodies of the present invention wherein one arm of the antibody binds CD3 and the other arm binds a target antigen, the target
antigan can ba... LMP2, Para. [0094]; bispecific antigen-binding molecules that bind both CD3 and a targat antigen would be useful in
therapeutic settings in which specific targeting and T call-mediated killing of calls that express the target antigen is desired, Para.
[0D04]); wherein the bispacific antibody is characterized by an EC50 of ebout 0.2 to about 135 pM (the present invention intludes
anti-CD3 antibodies that induce human T cell proliferation with an EC50 value of less than about 0.33 pM, as measured by anin vito T
call proliferation assay, Paia. [0117)).

The inventions listad in Groups |+ therefore lack unity under Rule 13 because they do not shara a same or comesponding spacial
tachnical features.
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