SUMMARY

[0007a] In one aspect, the present disclosure refers to an antibody or antibody
fragment comprising heavy CDR and light CDR sequences:
Antibody CDRH1 CDRH2 CDRH3
(SEQ ID NO:) (SEQ ID NO:) (SEQ ID NO:)
37468 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-34 | (78) (79) (80)
27907 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-34 | (33) (34) (35)
27869 | FTFDEYGMH VIGYDGLNKYYADSVKG ARAGIEYSYAYTDY
BiPDLA4-14 | (27) (28) (29)
27893 | FTFDEYGMH VIGYDGLNKYYADSVKG ARAGIEYSYAYTDY
BiPDLA4-24 | (30) (31) (32)
27924 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-44 | (36) (37) (38)
21680 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-15 | (39) (40) (41)
20786 | GTFSSWLIS GIIPILGTARYAQKFQG ARVYRAASWEFDP
BiPDL2-1, | (42) (43) (44)
37464 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-14 | (72) (73) (74)
37465 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-24 | (75) (76) 77)
37475 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-44 | (81) (82) (83)
37477 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-54 | (84) (85) (86)
and from
. CDRL1 CDRL2 CDRL3
Antibody
(SEQ ID NO:) (SEQ ID NO:) (SEQ ID NO:)
37468 | RASQDISSFLA AASSLQD QKSVYFPPT
BiPDL3-34 | (93) (94) (95)
27907 | RASQFVYSSDLA GASARAA MQFGWWPPRT
BiPDLA4-34 | (51) (52) (53)
27869 | RASQFVYSSDLA GASTRKT LQFGWWPPRT
BiPDLA4-14 | (45) (46) 47)
27893 | RASNSVVSSYLA GAASRAN VQFGWWPPRT
BiPDLA4-24 | (48) (49) (50)




27924 | RASHSVVSSYLA GASSRED VQFGWWPPRT
BiPDL4-44 | (54) (55) (56)

21680 | RASQGISSWLA AASSLQS QQYVYFPPT
BiPDL3-13 | (57) (58) (59)

20786 | QASQDISNYLN DASNLET QQPFHLIT
BiPDL2-1, | (60) (61) (62)

37464 | RASQGINSFLA AASSLNS QKAVYFPPT
BiPDL3-14 | (87) (88) (89)

37465 | RASQGISNFLA AASSLQS QKAVYFPPT
BiPDL3-24 | (90) 1) (92)

37475 | RASQGISTFLA AASALHS QRAVYFPPT
BiPDL3-44 | (96) 97) (98)

37477 | RASKGISSFLA AADSIQS QSAVYFPPT
BiPDL3-5, | (99) (100) (101)

, respectively.
[0007b] In another aspect, the present disclosure refers to use of an antibody or
antibody fragment having heavy CDR and light chain CDR sequences:
. CDRH1 CDRH2 CDRH3
Antibody
(SEQ ID NO:) (SEQ ID NO:) (SEQ ID NO:)

37468 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-34 | (78) (79) (80)

27907 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-34 | (33) (34) (35)

27869 | FTFDEYGMH VIGYDGLNKYYADSVKG ARAGIEYSYAYTDY
BiPDLA4-14 | (27) (28) (29)

27893 | FTFDEYGMH VIGYDGLNKYYADSVKG ARAGIEYSYAYTDY
BiPDLA4-24 | (30) (31) (32)

27924 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-44 | (36) (37) (38)

21680 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-15 | (39) (40) (41)

20786 | GTFSSWLIS GIIPILGTARYAQKFQG ARVYRAASWEFDP
BiPDL2-1, | (42) (43) (44)

37464 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-14 | (72) (73) (74)

37465 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-24 | (75) (76) (77)
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37475 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-44 | (81) (82) (83)

37477 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-54 | (84) (85) (86)

and from
Antibody CDRL1 CDRL2 CDRL3
(SEQ ID NO:) (SEQ ID NO:) (SEQ ID NO:)

37468 | RASQDISSFLA AASSLQD QKSVYFPPT
BiPDL3-34 | (93) (94) (95)

27907 | RASQFVYSSDLA GASARAA MQFGWWPPRT
BiPDL4-34 | (51) (52) (53)

27869 | RASQFVYSSDLA GASTRKT LQFGWWPPRT
BiPDLA4-14 | (45) (46) 47)

27893 | RASNSVVSSYLA GAASRAN VQFGWWPPRT
BiPDLA4-24 | (48) (49) (50)

27924 | RASHSVVSSYLA GASSRED VQFGWWPPRT
BiPDL4-44 | (54) (55) (56)

21680 | RASQGISSWLA AASSLQS QQYVYFPPT
BiPDL3-13 | (57) (58) (59)

20786 | QASQDISNYLN DASNLET QQPFHLIT
BiPDL2-1, | (60) 61) (62)

37464 | RASQGINSFLA AASSLNS QKAVYFPPT
BiPDL3-14 | (87) (88) (89)

37465 | RASQGISNFLA AASSLQS QKAVYFPPT
BiPDL3-24 | (90) 91) (92)

37475 | RASQGISTFLA AASALHS QRAVYFPPT
BiPDL3-44 | (96) 97) (98)

37477 | RASKGISSFLA AADSIQS QSAVYFPPT
BiPDL3-54 | (99) (100) (101)

, respectively, in the manufacture of a medicament for treating a subject having

cancer, wherein the antibody or antibody fragment is for delivery to said subject

[0007c]

engineered cell encoding an antibody or antibody fragment wherein the antibody or

In yet another aspect, the present disclosure refers to a hybridoma or

antibody fragment is characterized by heavy chain CDR and light chain CDR

sequences:
. CDRH1 CDRH2 CDRH3
Antibody
(SEQID NO:) (SEQ ID NO:) (SEQ ID NO:)
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37464 | RASQGINSFLA AASSLNS QKAVYFPPT
BiPDL3-14 | (87) (88) (89)
37465 | RASQGISNFLA AASSLQS QKAVYFPPT
BiPDL3-24 | (90) 91) (92)
37475 | RASQGISTFLA AASALHS QRAVYFPPT
BiPDL3-44 | (96) 97) (98)
37477 | RASKGISSFLA AADSIQS QSAVYFPPT
BiPDL3-54 | (99) (100) (101)
, respectively.
[0007d] In yet another aspect, the present disclosure refers to a vaccine

formulation comprising one or more antibodies or antibody fragments characterized by

heavy chain CDR and light chain CDR sequences:

Antibody CDRH1 CDRH2 CDRH3
(SEQ ID NO:) (SEQ ID NO:) (SEQ ID NO:)

37468 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-34 | (78) (79) (80)

27907 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDLA4-34 | (33) (34) (35)

27869 | FTFDEYGMH VIGYDGLNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-14 | (27) (28) (29)

27893 | FTFDEYGMH VIGYDGLNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-2; | (30) (31) (32)

27924 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-44 | (36) (37) (38)

21680 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-15 | (39) (40) (41)

20786 | GTFSSWLIS GIIPILGTARYAQKFQG ARVYRAASWFDP
BiPDL2-1, | (42) (43) (44)

37464 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-14 | (72) (73) (74)

37465 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-24 | (75) (76) 77

37475 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-44 | (81) (82) (83)

37477 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-54 | (84) (85) (86)

and from
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Antibody CDRL1 CDRL2 CDRL3
(SEQ ID NO:) (SEQ ID NO:) (SEQ ID NO:)

37468 | RASQDISSFLA AASSLQD QKSVYFPPT
BiPDL3-34 | (93) (94) (95)

27907 | RASQFVYSSDLA GASARAA MQFGWWPPRT
BiPDLA4-34 | (51) (52) (53)

27869 | RASQFVYSSDLA GASTRKT LQFGWWPPRT
BiPDL4-14 | (45) (46) (47)

27893 | RASNSVVSSYLA GAASRAN VQFGWWPPRT
BiPDLA4-24 | (48) (49) (50)

27924 | RASHSVVSSYLA GASSRED VQFGWWPPRT
BiPDL4-44 | (54) (55) (56)

21680 | RASQGISSWLA AASSLQS QQYVYFPPT
BiPDL3-13 | (57) (58) (59)

20786 | QASQDISNYLN DASNLET QQPFHLIT
BiPDL2-1, | (60) 61) (62)

37464 | RASQGINSFLA AASSLNS QKAVYFPPT
BiPDL3-14 | (87) (88) (89)

37465 | RASQGISNFLA AASSLQS QKAVYFPPT
BiPDL3-2, | (90) 1) (92)

37475 | RASQGISTFLA AASALHS QRAVYFPPT
BiPDL3-44 | (96) 97) (98)

37477 | RASKGISSFLA AADSIQS QSAVYFPPT
BiPDL3-54 | (99) (100) (101)

, respectively.
[0007¢] In yet another aspect, the present disclosure refers to a method of

detecting a PD-L1 or PD-L2 expressing cell in a subject comprising:

(a) contacting a sample from said subject with an antibody or antibody fragment
having heavy chain CDR and light chain CDR sequences from
. CDRH1 CDRH2 CDRH3
Antibody
(SEQ ID NO:) (SEQ ID NO:) (SEQ ID NO:)

37468 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-34 | (78) (79) (80)

27907 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDLA4-34 | (33) (34) (35)

27869 | FTFDEYGMH VIGYDGLNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-14 | (27) (28) (29)
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37477
BiPDL3-54

RASKGISSFLA
99)

AADSIQS
(100)

QSAVYFPPT
(101)

, respectively; and

(b) detecting a PD-L1 or PD-L2 expressing cell in said sample by binding of said

antibody or antibody fragment to a cell in said sample.

[00071] In yet another aspect, the present disclosure refers to use of an antibody or
antibody fragment having heavy chain CDR and light chain CDR sequences from:
Antibody CDRH1 CDRH2 CDRH3
(SEQ ID NO:) (SEQ ID NO:) (SEQ ID NO:)

37468 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-34 | (78) (79) (80)

27907 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-34 | (33) (34) (35)

27869 | FTFDEYGMH VIGYDGLNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-14 | (27) (28) (29)

27893 | FTFDEYGMH VIGYDGLNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-2; | (30) (31) (32)

27924 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-44 | (36) (37) (38)

21680 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-13 | (39) (40) 41)

20786 | GTFSSWLIS GIPILGTARYAQKFQG ARVYRAASWFDP
BiPDL2-1, | (42) (43) (44)

37464 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-14 | (72) (73) (74)

37465 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-24 | (75) (76) (77)

37475 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-44 | (81) (82) (83)

37477 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-54 | (84) (85) (86)

and from
Antibody CDRL1 CDRL2 CDRL3
(SEQ ID NO:) (SEQ ID NO:) (SEQ ID NO:)

37468 | RASQDISSFLA AASSLQD QKSVYFPPT
BiPDL3-34 | (93) (94) (95)

27907 | RASQFVYSSDLA GASARAA MQFGWWPPRT
BiPDLA4-34 | (51) (52) (53)
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An antibody or antibody fragment comprising heavy CDR and light CDR sequences:

CLAIMS

Antibody | CORHI CDRH2 CDRH3
(SEQIDNO:) | (SEQ ID NO:) (SEQ ID NO: )

37468 | GSLSGYPWS | ETDVSGWTDYNPSLKS | ARDGRRMGTPSFDI
SPPL 1 a8) (79) (80)

27907 | FTFSAYLMH | AIGYDGMNKYYADSVKG | ARAGIEYSYAYTDY
I;:PDL“' (33) (34) (35)

27869 | FTFDEYGMH | VIGYDGLNKYYADSVKG | ARAGIEYSYAYTDY
HPPLA 1 a7y (28) (29)

27893 | FTFDEYGMH | VIGYDGLNKYYADSVKG | ARAGIEYSYAYTDY
SIPPL 1 g0) 31 (32)

27924 | FTFSAYLMH | AIGYDGMNKYYADSVKG | ARAGIEYSYAYTDY
E:PDL“' (36) (37) (38)

21680 | GSLSGYPWS | ETDVSGWTDYNPSLKS | ARDGRRMGTPSFDI
iiPDm‘ (39) (40) @1)

20786 | GTFSSWLIS | GIIPILGTARYAQKFQG | ARVYRAASWFDP
]132iPDL2— (42) (43) (44)

37464 | GSLSGYPWS | ETDVSGWTDYNPSLKS | ARDGRRMGTPSFDI
?:PDL} (72) (73) (74)

37465 | GSLSGYPWS | ETDVSGWTDYNPSLKS | ARDGRRMGTPSFDI
SPPLY 1 g5) (76) 7

37475 | GSLSGYPWS | ETDVSGWTDYNPSLKS | ARDGRRMGTPSFDI
ZiPDL3- . © )

37477 | GSLSGYPWS | ETDVSGWTDYNPSLKS | ARDGRRMGTPSFDI
SPPL (g4 (85) (86)

and from
Antibody | CPRL1 CDRI2 CDRL3

(SEQIDNO:) | (SEQ ID NO:) (SEQ ID NO: )

37468 | RASQDISSFLA | AASSLQD QKSVYFPPT
?:PDL} 93) (94) (95)

27907 | RASQFVYSSDLA | GASARAA MQFGWWPPRT
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SIPPLA s (52) (53)

27869 | RASQFVYSSDLA | GASTRKT LQFGWWPPRT

DPPLE s (46) 47)

27893 | RASNSVVSSYLA | GAASRAN VQFGWWPPRT

];:PDIA_ (48) (49) (50)

27924 | RASHSVVSSYLA | GASSRED VQFGWWPPRT

E:PI)L4— (54) (55) (56)

21680 | RASQGISSWLA | AASSLQS QQYVYFPPT

DPPL ) (58) (59)

20786 | QASQDISNYLN | DASNLET QQPFHLIT

]132iPDL2— (60) (61) (62)

37464 | RASQGINSFLA AASSLNS QKAVYFPPT

?:PI)L3_ (87) (88) (89)

37465 | RASQGISNFLA AASSLQS QKAVYFPPT

SIPPLY 0y 1) 92)

37475 | RASQGISTFLA AASALHS QRAVYFPPT

E:P[)L3_ (96) (97) (98)

37477 | RASKGISSFLA AADSIQS QSAVYFPPT

EfPIHQS_ (99) (100) (101)

, respectively.

2. The antibody or antibody fragment of claim 1, wherein said antibody or antibody
fragment is encoded by light and heavy chain variable sequences according to
sequences:

Antibody | Variable Sequence Region SEQ

ID NO:

27907 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG 7

Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT

BiPDI1 4-34| ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA
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27907
Light
BiPDLA4-3,4

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTICGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA

27869
Heavy
BiPDL4-14

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTICCTGTGCAGCGTICTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27869
Light
BiPDLA4-14

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTICGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTCTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893
Heavy
BiPDL4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27893
Light
BiPDL4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTIGICTITTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-44

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTICA
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27924
Light
BiPDLA4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTIGTIGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

11

21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTITTGGCGGAGGGACCAAGGTTGAGATCAAA

12

20786
Heavy
BiPDL2-1»

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC
CTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT
GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTICTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA

13

20786
Light
BiPDL2-1,

GACATCCAGATGACCCAGTCTCCATCCTCCCTIGTICTGCATCTGTAGG
AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT
ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

14

3. The antibody or antibody fragment of claim 1, wherein said antibody or antibody

fragment is encoded by light and heavy chain variable sequences having at least 70%,

80%, or 90% identity to sequences:

Antibody

Variable Sequence Region

SEQ
ID NO:

-76 -




27907
Heavy
BiPDLA4-34

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTICTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTICA

27907
Light
BiPDL4-34

GAAATTGTGTITGACGCAGTCTCCAGGCACCCTIGICTITTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA

27869
Heavy
BiPDL4-14

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTICTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTICA

27869
Light
BiPDLA4-14

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTICGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTICTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893
Heavy
BiPDL4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTICCTGTGCAGCGTICTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTITATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27893
Light
BiPDLA4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA
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27924
Heavy
BiPDL4-44

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTICTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTICA

27924
Light
BiPDL4-44

GAAATTGTGTITGACGCAGTCTCCAGGCACCCTIGICTITTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTIGTIGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTICT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTICTICCTCA

11

21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

12

20786
Heavy
BiPDL2-1»

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC
CTCGGTGAAGGTICTCCTGCAAGGCTTICTGGAGGCACCTTCAGCAGCT
GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTICTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA

13

20786
Light
BiPDL2-1,

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT
ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

14
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4. The antibody or antibody fragment of claim 1, wherein said antibody or antibody

fragment is encoded by light and heavy chain variable sequences having at least 95%

identity to sequences:

Antibody | Variable Sequence Region SEQ
ID NO:

27907 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG 7

Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT

BiPDL4-34| ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27907 GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG 8

Light GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA

BiPDL4-34| GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA

27869 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG 3

Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT

BiPDI .4-14| ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27869 GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG 4

Light GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA

BiPDL4-14| GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTCTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG 5

Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT

BiPDL4-24 | ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG

GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA
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27893
Light
BiPDLA4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTIGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-44

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTICCTGTGCAGCGTICTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27924
Light
BiPDLA4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

11

21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTIGTICTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTITTGGCGGAGGGACCAAGGTTGAGATCAAA

12

20786
Heavy
BiPDL2-1»

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC
CTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT
GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTCTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA

13
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20786 GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG 14

Light AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT

BiPDL2-1, | ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

5. The antibody or antibody fragment of claim 1, wherein said antibody or antibody

fragment comprises light and heavy chain variable sequences sequences:
Antibody [Variable Sequence SEQ ID
NO:

37468 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 67

BiPDIL.3-34 CARDGRRMGTPSEFDIWGQGTMVTVSS

37468 DIQOMTQSPSSVSASVGDRVTITCRASQDISSFLAWYQQKPGKAPKLL

Light IYAASSLODGVPSRESGSGSGTDFTLTISSLQPEDFATYYCQKSVYF 63

BiPDL3-34 PPTFGGGTKVEIK

27907 OVOLVESGGGVIQPGRSLRLSCAASGEFTEFSAYLMHWVRQAPGKGLEW

Heavy VAATGYDGMNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY 19

BiPDIL.4-34 YCARAGIEYSYAYTDYWGQGTLVTVSS

27907 EIVLTOQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

Lght LIYGASARAAGIPDREFSGSGSGTDFTLTISRLEPEDFAVYYCMQFEFGW 20

BiPDI .4-3; WPPRTFGGGTKVEIK

27869 OVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

Heavy VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY 15

BiPDL4-14 YCARAGIEYSYAYTDYWGQGTLVTVSS

27869 EIVLTOSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

Lght LIYGASTRKTGIPDREFSGSGSGTDFTLTISRLEPEDFAVYYCLQEFGW 16

BiPDL4-14 WPPRTFGGGTKVEIK

27893 OVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

Heavy VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY 17

BiPDIL.4-24 YCARAGIEYSYAYTDYWGQGTLVTVSS

27893 EIVLTOQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL

Lght LIYGAASRANGIPDREFSGSGSGTDFTLTISRLEPEDFAVYYCVQFEGW 18

BiPDI .4-24 WPPRTFGGGTKVEIK

27924 OVQLVESGGGVIQPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

Heavy VAATGYDGMNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY 21

BiPDI .4-44 YCARAGIEYSYAYTDYWGQGTLVTVSS

27924 EIVLTOQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL

Light LIYGASSREDGIPDREFSGSGSGTDFTLTISRLEPEDFAVYYCVQEGW 22

BiPDL.4-44 WPPRTFGGGTKVEIK

21680 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 23

BiPDL3-1; CARDGRRMGTPSEDIWGQGTMVTVSS
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21680 DIQLTQSPSSVSASVGDRVTITCRASQGISSWLAWYQQKPGKAPKLL
Light IYAASSLQOSGVPSRESGSGSGTDFTLTISSLQPEDFATYYCQQYVYF 24
BiPDL3-13 PPTEFGGGTKVEIK
i?786 OVQLVQSGAEVKKPGSSVKVSCKASGGTFSSWLISWVRQAPGQGLEW
Bi;§£2], MGGIIPILGTARYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVY 25
! 2 YCARVYRAASWEDPWGQGTLVTVSS
20786
Lioht DIOMTQSPSSLSASVGDRVTITCQASQDISNYLNWYQQKPGKAPKLL
I;%DLZ], IYDASNLETGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQPFHL 26
! "2 ITFGGGTKVEIK
37464 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 63
BiPDL3-14 CARDGRRMGTPSEFDIWGQGTMVTVSS
37464 DIQMTQSPSSVSASVGDRVTITCRASQGINSEFLAWYQQKPGKAPKLL
Light IYAASSLNSGVPSRESGSGSGTDFTLTISSLQPEDFATYYCQKAVYF 64
BiPDL3-14 PPTFGGGTKVEIK
37465 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 65
BiPDIL.3-24 CARDGRRMGTPSEFDIWGQGTMVTVSS
37465 DIQOMTQSPSSVSASVGDRVTITCRASQGISNEFLAWYQQKPGKAPKLL
Lght IYAASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKAVYF 66
BiPDL3-24 PPTFGGGTKVEIK
37475 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 69
BiPDIL.3-44 CARDGRRMGTPSEFDIWGQGTMVTVSS
37475 DIOMTQSPSSVSASVGDRVTITCRASQGISTEFLAWYQQKPGKAPKLL
Lght IYAASALHSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQRAVYF 70
BiPDL3-44 PPTFGGGTKVEIK
6. The antibody or antibody fragment of claim 1, wherein said antibody or antibody
fragment comprises light and heavy chain variable sequences having 70%, 80% or 90%
identity to sequences:
Antibody [Variable Sequence SEQ ID
NO:
37468 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 67
BiPDL3-34 CARDGRRMGTPSFDIWGQGTMVTIVSS
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37468

DIOMTQSPSSVSASVGDRVTITCRASQDISSEFLAWYQQOKPGKAPKLL

Light IYARSSLODGVPSRF SGSGSGTDFTLTISSLOPEDFATYYCOKSVYF | o
BiPDIL.3-34 PPTFGGGTKVEIK
7907 OVOLVESGGGVIQPGRSLRLSCAASGF TFSAYLMHWVRQAPGKGLEW
Heavy VAATGYDGMNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY | 19
BiPDL4-3; [YCARAGIEYSYAYTDYWGQGTLVTVSS
7907 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL
Light LIYGASARAAGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCMQFGW| 20
BiPDL4-3, WPPRTFGGGTKVEIK
7869 OVOLVESGGGVVOPGRSLRLSCAASGF TFDEYGMHWVRQAPGKGLEW
Heavy VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLQOMNSLRAEDTAVY | 15
BiPDL4-14 [YCARAGIEYSYAYTDYWGQGTLVTVSS
7869 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGOAPRL,
Light LIYGASTRKTGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCLOFGW| 16
BiPDL4-14 WPPRTFGGGTKVEIK
7893 OVOLVESGGGVVOPGRSLRLSCAASGF TFDEYGMHWVRQAPGKGLEW
Heavy VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY| 17
BiPDL4-2, [YCARAGIEYSYAYTDYWGQGTLVTVSS
7893 EIVLTQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL
Light LIYGAASRANGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVQFGW| 18
BiPDL4-2, WPPRTFGGGTKVEIK
07924 OVOLVESGGGVIQPGRSLRLSCAASGETFSAYLMHWVRQAPGKGLEW
Heavy VAATGYDGMNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY | 21
BiPDL4-44 [YCARAGIEYSYAYTDYWGQGTLVTVSS
7924 EIVLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL
Light LIYGASSREDGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVQFGW| 22
BiPDL4-4, WPPRTFGGGTKVEIK
01680 OVOLOQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY| 23
BiPDL3-15 |CARDGRRMGTP SFDIWGQGTMVTVSS
1680 DIQLTQSPSSVSASVGDRVTITCRASQGISSWLAWYQQKPGKAPKLL
Light TYAASST.QSGVPSRFSGSGSGTDFTLTISSLOQPEDFATYYCQQYVYF | 24
BiPDL3-15; PPTFGGGTKVEIK
20786 OVOLVQSGAEVKKPGSSVKVSCKASGGTFSSWI, T SWWVRQAPGOGLEW
Heavy MGGTIIPILGTARYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVY| 25
BIPDL2-15 [ - n RvYRAASWFDPWGQGTLVTVSS
20786

: DTQMTQSPSSTLSASVGDRVTITCOASQODT SNYLNWYQQKPGKAPKLL
Light IYDASNLETGVPSRFSGSGSGTDFTFTISSLOPEDIATYYCQOPFHL| 26
BIPDL2-12 |1 rpsoaTRVETK
37464 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNOF SLKLSSVTAADTAVYY |
BiPDL3-14 |CARDGRRMGTP SFDIWGQGTMVTVSS

DTQMTQSPSSVSASVGDRVTITCRASQGINSFLAWYQQKPGKAPKLL

53;54 IYARSSLNSGVPSRF SGSGSGTDFTLTISSLOPEDFATYYCOKAVYF |
BipDLA. 1, [P TFOGGTKVEIK
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37465 QOVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 65
BiPDIL.3-24 CARDGRRMGTPSEFDIWGQGTMVTVSS

37465 DIOMTQSPSSVSASVGDRVTITCRASQGISNFLAWYQOKPGKAPKLL

Light IYAASSLQOSGVPSREFSGSGSGTIDFTLTISSLOPEDFATYYCQKAVYF 66
BiPDL3-24 PPTEGGGTKVEIK

37475 QOVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 69
BiPDL3-44 [CARDGRRMGTPSFDIWGQGTMVTIVSS

37475 DIOMTQSPSSVSASVGDRVTITCRASQGISTFLAWYQOKPGKAPKLL

Light IYAASALHSGVPSRFSGSGSGTIDFTLTISSLOPEDFATYYCQRAVYF 70
BiPDL3-4, PPTFGGGTKVEIK

7. The antibody or antibody fragment of claim 1, wherein said antibody or antibody

fragment comprises light and heavy chain variable sequences having 95% identity to

sequences:

Antibody |Variable Sequence SEQ ID
NO:

37468 QVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 67

BiPDL3-34 CARDGRRMGTPSFDIWGQGTMVTIVSS

37468 DIOMTQSPSSVSASVGDRVTITCRASQDISSFLAWYQQOKPGKAPKLL

Light IYAASSLQDGVPSRESGSGSGTDFTLTISSLQPEDFATYYCQKSVYF 63

BiPDL3-34 PPTFGGGTKVEIK

27907 QVQLVESGGGVIQPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

Heavy VAAIGYDGMNKYYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVY 19

BiPDI .4-34 YCARAGIEYSYAYTDYWGQGTLVTVSS

27907 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

Light LIYGASARAAGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCMQFGW 20

BiPDL.4-34 WPPRTFGGGTKVEIK

27869 QVQLVESGGGVVQPGRSLRLSCAASGF TEFDEYGMHWVRQAPGKGLEW

Heavy VAVIGYDGLNKYYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVY 15

BiPDI 4-14 YCARAGIEYSYAYTDYWGQGTLVTVSS

27869 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

Light LIYGASTRKTGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCLQEFGW 16

BiPDL4-14 WPPRTFGGGTKVEIK

27893 QVQLVESGGGVVQPGRSLRLSCAASGF TFDEYGMHWVRQAPGKGLEW

Heavy VAVIGYDGLNKYYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVY 17

BiPDI .4-24 YCARAGIEYSYAYTDYWGQGTLVTVSS
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27893

EIVLTOSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQOKPGQOAPRL

Light LIYGAASRANGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVQFGW| 18
BiPDL4-2, WPPRTFGGGTKVEIK
07924 OVOLVESGGGVIQPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW
Heavy VAATGYDGMNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY | 21
BiPDL4-4, [YCARAGIEYSYAYTDYWGQGTLVTVSS
07924 EIVLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL
Light LIYGASSREDGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVQFGW| 22
BiPDIL4-4, WPPRTFGGGTKVEIK
1680 OVOLOQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY| 23
BiPDL3-13 [CARDGRRMGTPSFDIWGQGTMVTVSS
1680 DIQLTQSPSSVSASVGDRVTITCRASQGISSWLAWYQQKPGKAPKLL
Light IYAASSLOSGVPSRFSGSGSGTDFTLTISSLOPEDFATYYCQQYVYF| 24
BiPDL3-15; PPTFGGGTKVEIK
20786 OVOLVQSGAEVKKPGSSVKVSCKASGGTFSSWLISWVRQAPGQGLEW
Heavy MGGIIPILGTARYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVY| 25
BIPDL2-15 [ - A RvYRAASWFDPWGQGTLVTVSS
20786

: DIQMTQSPSSLSASVGDRVTITCOASQODISNYLNWYQQKPGKAPKLL
Light IYDASNLETGVPSRFSGSGSGTDFTFTISSLOPEDIATYYCQQOPFHL| 26
BIPDL2-12 |1 1 aarRVETK
37464 OVOLOQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWIDYNPSLKSRVIISVDTSKNQFSLKLSSVIAADTAVYY |
BiPDL3-14 (CARDGRRMGTPSFDIWGQGTMVTVSS

37464 DIQMTQSPSSVSASVGDRVTITCRASQGINSFLAWYQQKPGKAPKLL
Light IYAASSLNSGVPSRFSGSGSGIDFTLTISSLOPEDFATYYCOKAVYF |
BiPDL3-14 PPTFGGGTKVEIK
37465 OVOLOQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWIDYNPSLKSRVIISVDTSKNQFSLKLSSVIAADTAVYY |
BiPDL3-2; (CARDGRRMGTPSFDIWGQGTMVTVSS
37465 DIQMTQSPSSVSASVGDRVTITCRASQGI SNFLAWYQQKPGKAPKLL
Light IYAASSLOSGVPSRFSGSGSGIDFTLTISSLOPEDFATYYCOKAVYF |
BiPDL3-24 PPTFGGGTKVEIK
37475 OVOLOQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWIDYNPSLKSRVIISVDTSKNOFSLKLSSVIAADTAVYY | o
BiPDL3-44 I(CARDGRRMGTPSFDIWGQGTMVTVSS
37475 DIQMTQSPSSVSASVGDRVTITCRASQGISTFLAWYQQKPGKAPKLL
Light IYAASALHSGVPSRFSGSGSGIDETLTISSLOPEDFATYYCORAVYE | o
BiPDL3-4, PPTFGGGTKVEIK
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8. The antibody or antibody fragment according to any one of claims 1-7, wherein the
antibody fragment is a recombinant scFv (single chain fragment variable) antibody, Fab
fragment, F(ab’)> fragment, or Fv fragment.

9. The antibody or antibody fragment according to any one of claims 1-7, wherein said
antibody is a chimeric antibody.

10. The antibody or antibody fragment according to any one of claims 1-9, wherein said
antibody is an IgG.

11.  The antibody or antibody fragment according to any one of claims 1-10, wherein said
antibody or antibody fragment further comprises a cell penetrating peptide and/or is an
intrabody.

12. The antibody or fragment according to any one of claims 1-11, wherein said antibody
or antibody fragment is a human antibody.

13. The antibody or fragment according to any one of claims 1-11, wherein said antibody
or antibody fragment is a humanized antibody.

14. Use of an antibody or antibody fragment having heavy CDR and light chain CDR
sequences:

) CDRH1 CDRH2 CDRH3
Antibody

(SEQ ID NO:) (SEQ ID NO:) (SEQ ID NO:)

37468 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFEDI
SPPL ) 7g) (79) (80)

27907 | FTFSAYLMH AIGYDGMNKYYADSVKG | ARAGIEYSYAYTDY
A R ) (34) (35)

27869 | FTFDEYGMH VIGYDGLNKYYADSVKG | ARAGIEYSYAYTDY
SPPLA 1 a7y (28) (29)

27893 | FTFDEYGMH VIGYDGLNKYYADSVKG | ARAGIEYSYAYTDY




SIPPLA 1 a0) 31 (32)

27924 | FTFSAYLMH AIGYDGMNKYYADSVKG | ARAGIEYSYAYTDY
E:P[)L4_ (36) (37) (38)

21680 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
]133iPDL3— (39) (40) 41)

20786 | GTFSSWLIS GIIPILGTARYAQKFQG ARVYRAASWEFDP
]132iPDL2— (42) (43) (44)

37464 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
]134iPDL3_ (72) (73) (74)

37465 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
];:PDL3_ (75) (76) (77)

37475 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
E:PDL?)_ (81) (82) (83)

37477 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
SB:PDL3' (84) (85) (86)

and from
Antibody CDRL1 CDRL2 CDRL3
(SEQ ID NO:) (SEQ ID NO:) (SEQ ID NO:)

37468 | RASQDISSFLA AASSLQD QKSVYFPPT
];:PDL?)_ 93) (94) (95)

27907 | RASQFVYSSDLA | GASARAA MQFGWWPPRT
SIPPLA s (52) (53)

27869 | RASQFVYSSDLA | GASTRKT LQFGWWPPRT
]?:PDL4_ 45) (46) @7

27893 | RASNSVVSSYLA | GAASRAN VQFGWWPPRT
2B4iPDL4_ 48) (49) (50)

27924 | RASHSVVSSYLA | GASSRED VQFGWWPPRT
ZiPDL4- 1) ) 0

21680 | RASQGISSWLA AASSLQS QQYVYFPPT
DPPLs7) (58) (59)

20786 | QASQDISNYLN DASNLET QQPFHLIT
DPPE2 60y 61) (62)
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37464 | RASQGINSFLA | AASSLNS QKAVYFPPT
DPPL g7) (88) (89)

37465 | RASQGISNFLA | AASSLQS QKAVYFPPT
SIPPL 0y o) 92)

37475 | RASQGISTFLA | AASALHS QRAVYFPPT
BIPDL3- | o o o

37477 | RASKGISSFLA | AADSIQS QSAVYFPPT
SIPPL 99) (100) (101)

, respectively, in the manufacture of a medicament for treating a subject having cancer,

wherein the antibody or antibody fragment is for delivery to said subject.

15.  The use of claim 14, the antibody or antibody fragment is encoded by light and heavy
chain variable sequences:

Variable Sequence Region SEQ

Antibody ID NO:

27907 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG 7

Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT

BiPDI1 4-34 | ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27907 GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG 8

Light GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA

BiPDL4-34| GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA

27869 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG 3

Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT

BiPDL4-14| ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG

GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA
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27869
Light
BiPDLA4-14

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTICGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTICTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893
Heavy
BiPDL4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTICCTGTGCAGCGTICTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27893
Light
BiPDLA4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-44

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27924
Light
BiPDL4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTIGICTITTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTICTICCTCA

11
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21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

12

20786
Heavy
BiPDL2-1»

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC
CTCGGTGAAGGTICTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT
GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTICTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA

13

20786
Light
BiPDL2-1,

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT
ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

14

16. The use of claim 14 or 15, wherein said antibody or antibody fragment is encoded by
light and heavy chain variable sequences having at least 70%, 80%, or 90% identity to

sequences:

Antibody

Variable Sequence Region

SEQ
ID NO:

27907
Heavy
BiPDLA4-34

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTICTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTICA

7

27907
Light
BiPDLA4-3,4

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTICGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA
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27869
Heavy
BiPDLA4-14

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTICTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTICA

27869
Light
BiPDL4-14

GAAATTGTGTITGACGCAGTCTCCAGGCACCCTIGICTITTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTICTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893
Heavy
BiPDLA4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTICTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTICA

27893
Light
BiPDLA4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-44

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTICTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27924
Light
BiPDLA4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10
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21680 CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA 11

Heavy AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT

BiPDL3-15 | ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

21680 GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG 12

Light AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT

BiPDL3-15| GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

20786 CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC 13

Heavy CTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT

BiPDL2-1,| GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTCTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA

20786 GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG 14

Light AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT

BiPDL2-1, | ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

17. The use of claim 14 or 15, the antibody or antibody fragment is encoded by light and

heavy chain variable sequences having at least 95% identity sequences:
Antibody | Variable Sequence Region SEQ
ID NO:

27907 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG 7

Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT

BiPDI1 4-34| ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG

GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA
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27907
Light
BiPDLA4-3,4

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTICGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA

27869
Heavy
BiPDL4-14

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTICCTGTGCAGCGTICTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27869
Light
BiPDLA4-14

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTICGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTCTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893
Heavy
BiPDL4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27893
Light
BiPDL4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTIGICTITTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-44

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTICA

-93 -




27924 GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG 10
Light GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
BiPDL4-44| GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA
21680 CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA 11
Heavy AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT
BiPDL3-15|ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA
21680 GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG 12
Light AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
BiPDL3-15| GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA
20786 CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC 13
Heavy CTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT
BiPDL2-1,| GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTCTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA
20786 GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG 14
Light AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT
BiPDL2-1, | ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA
18.  The use of claim 14, wherein said antibody or antibody fragment comprises light and
heavy chain variable sequences according to sequences:
Variable Sequence SEQ ID
Antibody NO:
37468 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 67
BiPDIL.3-34 CARDGRRMGTPSEFDIWGQGTMVTVSS
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37468

DIOMTQSPSSVSASVGDRVTITCRASQDISSEFLAWYQQOKPGKAPKLL

Light IYARSSLODGVPSRF SGSGSGTDFTLTISSLOPEDFATYYCOKSVYF | o
BiPDIL.3-34 PPTFGGGTKVEIK
7907 OVOLVESGGGVIQPGRSLRLSCAASGF TFSAYLMHWVRQAPGKGLEW
Heavy VAATGYDGMNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY | 19
BiPDL4-3; [YCARAGIEYSYAYTDYWGQGTLVTVSS
7907 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL
Light LIYGASARAAGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCMQFGW| 20
BiPDL4-3, WPPRTFGGGTKVEIK
7869 OVOLVESGGGVVOPGRSLRLSCAASGF TFDEYGMHWVRQAPGKGLEW
Heavy VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLQOMNSLRAEDTAVY | 15
BiPDL4-14 [YCARAGIEYSYAYTDYWGQGTLVTVSS
7869 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGOAPRL,
Light LIYGASTRKTGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCLOFGW| 16
BiPDL4-14 WPPRTFGGGTKVEIK
7893 OVOLVESGGGVVOPGRSLRLSCAASGF TFDEYGMHWVRQAPGKGLEW
Heavy VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY| 17
BiPDL4-2, [YCARAGIEYSYAYTDYWGQGTLVTVSS
7893 EIVLTQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL
Light LIYGAASRANGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVQFGW| 18
BiPDL4-2, WPPRTFGGGTKVEIK
07924 OVOLVESGGGVIQPGRSLRLSCAASGETFSAYLMHWVRQAPGKGLEW
Heavy VAATGYDGMNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY | 21
BiPDL4-44 [YCARAGIEYSYAYTDYWGQGTLVTVSS
7924 EIVLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL
Light LIYGASSREDGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVQFGW| 22
BiPDL4-4, WPPRTFGGGTKVEIK
01680 OVOLOQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY| 23
BiPDL3-15 |CARDGRRMGTP SFDIWGQGTMVTVSS
1680 DIQLTQSPSSVSASVGDRVTITCRASQGISSWLAWYQQKPGKAPKLL
Light TYAASST.QSGVPSRFSGSGSGTDFTLTISSLOQPEDFATYYCQQYVYF | 24
BiPDL3-15; PPTFGGGTKVEIK
20786 OVOLVQSGAEVKKPGSSVKVSCKASGGTFSSWI, T SWWVRQAPGOGLEW
Heavy MGGTIIPILGTARYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVY| 25
BIPDL2-15 [ - n RvYRAASWFDPWGQGTLVTVSS
20786

: DTQMTQSPSSTLSASVGDRVTITCOASQODT SNYLNWYQQKPGKAPKLL
Light IYDASNLETGVPSRFSGSGSGTDFTFTISSLOPEDIATYYCQOPFHL| 26
BIPDL2-12 |1 rpsoaTRVETK
37464 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNOF SLKLSSVTAADTAVYY |
BiPDL3-14 |CARDGRRMGTP SFDIWGQGTMVTVSS

DTQMTQSPSSVSASVGDRVTITCRASQGINSFLAWYQQKPGKAPKLL

53;54 IYARSSLNSGVPSRF SGSGSGTDFTLTISSLOPEDFATYYCOKAVYF |
BipDLA. 1, [P TFOGGTKVEIK
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37465

QOVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 65

BiPDL3-24 CARDGRRMGTPSFDIWGQGTMVTVSS

37465 DIQMTQSPSSVSASVGDRVTITCRASQGISNFLAWYQQKPGKAPKLL

Light IYAASSLQSGVPSRESGSGSGTDFTLTISSLOQPEDFATYYCQKAVYF 66

BiPDL3-24 PPTFGGGTKVEIK

37475 QVQLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 69

BiPDIL.3-44 CARDGRRMGTPSEFDIWGQGTMVTVSS

37475 DIQMTQSPSSVSASVGDRVTITCRASQGISTFLAWYQQKPGKAPKLL

Light IYAASALHSGVPSRESGSGSGTDFTLTISSLOQPEDFATYYCQRAVYF 70

BiPDL.3-44 PPTFGGGTKVEIK

19. The use of claim 14, wherein said antibody or antibody fragment comprises light and

heavy chain variable sequences having 70%, 80% or 90% identity to sequences:

Antibody [Variable Sequence SEQ ID
NO:

37468 QVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 67

BiPDIL.3-34 CARDGRRMGTPSEFDIWGQGTMVTVSS

37468 DIOMTQSPSSVSASVGDRVTITCRASQDISSFLAWYQQOKPGKAPKLL

Lght IYAASSLOQDGVPSRESGSGSGTDFTLTISSLQPEDFATYYCQKSVYF 63

BiPDL3-3, PPTFGGGTKVEIK

27907 QVQLVESGGGVIQPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

Heavy VAAIGYDGMNKYYADSVKGRETISRDNSKNTLYLOMNSLRAEDTAVY 19

BiPDIL.4-34 YCARAGIEYSYAYTDYWGQGTLVTVSS

27907 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

Lght LIYGASARAAGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCMQFGW 20

BiPDI .4-3; WPPRTFGGGTKVEIK

27869 QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

Heavy VAVIGYDGLNKYYADSVKGRETISRDNSKNTLYLOMNSLRAEDTAVY 15

BiPDI.4-14 YCARAGIEYSYAYTDYWGQGTLVTVSS

27869 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

Light LIYGASTRKTGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCLQEFGW 16

BiPDL4-14 WPPRTFGGGTKVEIK

27893 QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

Heavy VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY 17

BiPDI .4-24 YCARAGIEYSYAYTDYWGQGTLVTVSS
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27893

EIVLTOSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQOKPGQOAPRL

Light LIYGAASRANGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVQFGW| 18
BiPDL4-2, WPPRTFGGGTKVEIK
07924 OVOLVESGGGVIQPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW
Heavy VAATGYDGMNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY | 21
BiPDL4-4, [YCARAGIEYSYAYTDYWGQGTLVTVSS
07924 EIVLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL
Light LIYGASSREDGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVQFGW| 22
BiPDIL4-4, WPPRTFGGGTKVEIK
1680 OVOLOQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY| 23
BiPDL3-13 [CARDGRRMGTPSFDIWGQGTMVTVSS
1680 DIQLTQSPSSVSASVGDRVTITCRASQGISSWLAWYQQKPGKAPKLL
Light IYAASSLOSGVPSRFSGSGSGTDFTLTISSLOPEDFATYYCQQYVYF| 24
BiPDL3-15; PPTFGGGTKVEIK
20786 OVOLVQSGAEVKKPGSSVKVSCKASGGTFSSWLISWVRQAPGQGLEW
Heavy MGGIIPILGTARYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVY| 25
BIPDL2-15 [ - A RvYRAASWFDPWGQGTLVTVSS
20786

: DIQMTQSPSSLSASVGDRVTITCOASQODISNYLNWYQQKPGKAPKLL
Light IYDASNLETGVPSRFSGSGSGTDFTFTISSLOPEDIATYYCQQOPFHL| 26
BIPDL2-12 |1 1 aarRVETK
37464 OVOLOQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWIDYNPSLKSRVIISVDTSKNQFSLKLSSVIAADTAVYY |
BiPDL3-14 (CARDGRRMGTPSFDIWGQGTMVTVSS

37464 DIQMTQSPSSVSASVGDRVTITCRASQGINSFLAWYQQKPGKAPKLL
Light IYAASSLNSGVPSRFSGSGSGIDFTLTISSLOPEDFATYYCOKAVYF |
BiPDL3-14 PPTFGGGTKVEIK
37465 OVOLOQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWIDYNPSLKSRVIISVDTSKNQFSLKLSSVIAADTAVYY |
BiPDL3-2; (CARDGRRMGTPSFDIWGQGTMVTVSS
37465 DIQMTQSPSSVSASVGDRVTITCRASQGI SNFLAWYQQKPGKAPKLL
Light IYAASSLOSGVPSRFSGSGSGIDFTLTISSLOPEDFATYYCOKAVYF |
BiPDL3-24 PPTFGGGTKVEIK
37475 OVOLOQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWIDYNPSLKSRVIISVDTSKNOFSLKLSSVIAADTAVYY | o
BiPDL3-44 I(CARDGRRMGTPSFDIWGQGTMVTVSS
37475 DIQMTQSPSSVSASVGDRVTITCRASQGISTFLAWYQQKPGKAPKLL
Light IYAASALHSGVPSRFSGSGSGIDETLTISSLOPEDFATYYCORAVYE | o
BiPDL3-4, PPTFGGGTKVEIK
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20. The use of claim 14, comprising light and heavy chain variable sequences having 95%
identity to sequences:
Antibody [Variable Sequence SEQ ID
NO:

37468 QVQLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 67

BiPDL3-34 CARDGRRMGTPSFDIWGQGTMVTVSS

37468 DIQMTQSPSSVSASVGDRVTITCRASQDISSFLAWYQQKPGKAPKLL

Light IYAASSLODGVPSRESGSGSGTDFTLTISSLOQPEDFATYYCQKSVYF 63

BiPDL3-34 PPTFGGGTKVEIK

27907 QVQLVESGGGVIQPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

Heavy VAAIGYDGMNKYYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVY 19

BiPDIL.4-34 YCARAGIEYSYAYTDYWGQGTLVTVSS

27907 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

Light LIYGASARAAGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCMQEFGW 20

BiPDIL.4-34 WPPRTFGGGTKVEIK

27869 QVQLVESGGGVVQPGRSLRLSCAASGF TEFDEYGMHWVRQAPGKGLEW

Heavy VAVIGYDGLNKYYADSVKGRETISRDNSKNTLYLOMNSLRAEDTAVY 15

BiPDL4-14 YCARAGIEYSYAYTDYWGQGTLVTVSS

27869 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

Light LIYGASTRKTGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCLQEFGW 16

BiPDL4-14 WPPRTFGGGTKVEIK

27893 QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

Heavy VAVIGYDGLNKYYADSVKGRETISRDNSKNTLYLOMNSLRAEDTAVY 17

BiPDIL.4-24 YCARAGIEYSYAYTDYWGQGTLVTVSS

27893 EIVLTQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL

Light LIYGAASRANGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVQEFGW 18

BiPDI .4-24 WPPRTFGGGTKVEIK

27924 QVQLVESGGGVIQPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

Heavy VAAIGYDGMNKYYADSVKGRETISRDNSKNTLYLOMNSLRAEDTAVY 21

BiPDL4-44 YCARAGIEYSYAYTDYWGQGTLVTVSS

27924 EIVLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL

Light LIYGASSREDGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVQEFGW 22

BiPDI.4-44 WPPRTFGGGTKVEIK

21680 QVQLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 23

BiPDL3-1;3 CARDGRRMGTPSEDIWGQGTMVTVSS

21680 DIQLTQSPSSVSASVGDRVTITCRASQGISSWLAWYQQOKPGKAPKLL

Light IYAASSLQSGVPSRESGSGSGTDFTLTISSLOQPEDFATYYCQQYVYF 24

BiPDL3-13 PPTEFGGGTKVEIK

20786 QVQLVQSGAEVKKPGSSVKVSCKASGGTEFSSWLISWVRQAPGQGLEW

H?mw MGGIIPILGTARYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVY 25

BiPDL2-1, YCARVYRAASWEDPWGQGTLVTVSS
DIQMTQSPSSLSASVGDRVTITCQASQDISNYLNWYQQKPGKAPKLL

ggff IYDASNLETGVPSREFSGSGSGTDFTFTISSLOPEDIATYYCQQPFHL 26

ITFGGGTKVEIK
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BiPDL2-1»

37464 QVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 63
BiPDL3-14 CARDGRRMGTPSEFDIWGQGTMVTVSS

37464 DIOMTQSPSSVSASVGDRVTITCRASQGINSFLAWYQQOKPGKAPKLL

Light IYAASSLNSGVPSRESGSGSGTDFTLTISSLQPEDFATYYCQKAVYF 64
BiPDL3-14 PPTFGGGTKVEIK

37465 QVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 65
BiPDL3-24 CARDGRRMGTPSFDIWGQGTMVTIVSS

37465 DIOMTQSPSSVSASVGDRVTITCRASQGISNFLAWYQQOKPGKAPKLL

Light IYAASSLQSGVPSRESGSGSGTDFTLTISSLQPEDFATYYCQKAVYF 66
BiPDIL.3-24 PPTEFGGGTKVEIK

37475 QVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 69
BiPDL3-44 CARDGRRMGTPSFDIWGQGTMVTIVSS

37475 DIOMTQSPSSVSASVGDRVTITCRASQGISTFLAWYQQOKPGKAPKLL

Light IYAASALHSGVPSRESGSGSGTDFTLTISSLOQPEDFATYYCQRAVYF 70
BiPDIL.3-44 PPTEFGGGTKVEIK

21. The use of according to any one of claims 14-20, wherein the antibody fragment is a

22.

23.

24.

recombinant scFv (single chain fragment variable) antibody, Fab fragment, F(ab’)

fragment, or Fv fragment.

The use of according to any one of claims 14-21, wherein said antibody is an IgG.

The use of according to any one of claims 14-20, wherein said antibody is a chimeric

antibody.
The use of according to any one of claims 14-23, wherein the delivery comprises the

antibody or antibody fragment to be administered to the subject, or genetic delivery

with an RNA or DNA sequence or vector encoding the antibody or antibody fragment.

-99 -



25. A hybridoma or engineered cell encoding an antibody or antibody fragment wherein

the antibody or antibody fragment is characterized by heavy chain CDR and light chain

CDR sequences:

Antibody | CORH CDRH2 CDRH3
(SEQIDNO:) | (SEQID NO:) (SEQ ID NO: )

37468 | GSLSGYPWS | ETDVSGWTDYNPSLKS | ARDGRRMGTPSFDI
?:PDL3‘ (78) (79) (80)

27907 | FTFSAYLMH | AIGYDGMNKYYADSVKG | ARAGIEYSYAYTDY
S IED) (34) (35)

27869 | FTFDEYGMH | VIGYDGLNKYYADSVKG | ARAGIEYSYAYTDY
?:PDL“‘ 27) (28) (29)

27893 | FTFDEYGMH | VIGYDGLNKYYADSVKG | ARAGIEYSYAYTDY
SIPPLA 1 a0) 31) (32)

27924 | FTFSAYLMH | AIGYDGMNKYYADSVKG | ARAGIEYSYAYTDY
4B:PDL4_ (36) (37) (38)

21680 | GSLSGYPWS | ETDVSGWTDYNPSLKS | ARDGRRMGTPSEDI
]133iPDL3— (39) (40) 41)

20786 | GTFSSWLIS | GIIPILGTARYAQKFQG | ARVYRAASWEDP
]132iPDL2— (42) (43) (44)

37464 | GSLSGYPWS | ETDVSGWTDYNPSLKS | ARDGRRMGTPSFDI
?:PDL} (72) (73) (74)

37465 | GSLSGYPWS | ETDVSGWTDYNPSLKS | ARDGRRMGTPSFDI
SPPL 1 as) (76) an

37475 | GSLSGYPWS | ETDVSGWTDYNPSLKS | ARDGRRMGTPSFDI
ZiPDL3- - ) )

37477 | GSLSGYPWS | ETDVSGWTDYNPSLKS | ARDGRRMGTPSFDI
SB:PDL3' (84) (85) (86)

and from
Antibody | CPRLI CDRL2 CDRL3

(SEQIDNO:) | (SEQ ID NO: ) (SEQ ID NO: )

37468 | RASQDISSFLA | AASSLQD QKSVYFPPT
?:PDL} 93) (94) 95)

27907 | RASQFVYSSDLA | GASARAA MQFGWWPPRT
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SIPPLA s (52) (53)

27869 | RASQFVYSSDLA | GASTRKT LQFGWWPPRT

DPPLE s (46) 47)

27893 | RASNSVVSSYLA | GAASRAN VQFGWWPPRT

];:PDIA_ (48) (49) (50)

27924 | RASHSVVSSYLA | GASSRED VQFGWWPPRT

ZiPDL4— (54) (55) (56)

21680 | RASQGISSWLA | AASSLQS QQYVYFPPT

DPPL ) (58) (59)

20786 | QASQDISNYLN | DASNLET QQPFHLIT

]132iPDL2— (60) (61) (62)

37464 | RASQGINSFLA AASSLNS QKAVYFPPT

?:PDL3_ (87) (88) (89)

37465 | RASQGISNFLA AASSLQS QKAVYFPPT

SIPPLY 0y 1) 92)

37475 | RASQGISTFLA AASALHS QRAVYFPPT

4B:PDL3_ (96) (97) (98)

37477 | RASKGISSFLA AADSIQS QSAVYFPPT

];:PDLS_ (99) (100) (101)

, respectively.

26. The hybridoma or engineered cell of claim 25, wherein said antibody or antibody
fragment is encoded by light and heavy chain variable sequences according to
sequences:

Antibody | Variable Sequence Region SEQ

ID NO:

27907 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG 7

Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT

BiPDI1 4-34| ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA
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27907
Light
BiPDLA4-3,4

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTICGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA

27869
Heavy
BiPDL4-14

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTICCTGTGCAGCGTICTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27869
Light
BiPDLA4-14

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTICGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTCTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893
Heavy
BiPDL4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27893
Light
BiPDL4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTIGICTITTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-44

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTICA
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27924
Light
BiPDLA4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTIGTIGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

11

21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTITTGGCGGAGGGACCAAGGTTGAGATCAAA

12

20786
Heavy
BiPDL2-1»

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC
CTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT
GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTICTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA

13

20786
Light
BiPDL2-1,

GACATCCAGATGACCCAGTCTCCATCCTCCCTIGTICTGCATCTGTAGG
AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT
ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

14

27.

The hybridoma or engineered cell of claim 25, wherein said antibody or antibody

fragment is encoded by light and heavy chain variable sequences having at least 70%,

80%, or 90% identity to variable sequences:

Antibody

Variable Sequence Region

SEQ
ID NO:
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27907
Heavy
BiPDLA4-34

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTICTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTICA

27907
Light
BiPDL4-34

GAAATTGTGTITGACGCAGTCTCCAGGCACCCTIGICTITTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA

27869
Heavy
BiPDL4-14

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTICTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTICA

27869
Light
BiPDLA4-14

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTICGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTICTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893
Heavy
BiPDL4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTICCTGTGCAGCGTICTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTITATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27893
Light
BiPDLA4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA
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27924
Heavy
BiPDL4-44

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTICTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTICA

27924
Light
BiPDL4-44

GAAATTGTGTITGACGCAGTCTCCAGGCACCCTIGICTITTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTIGTIGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTICT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTICTICCTCA

11

21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

12

20786
Heavy
BiPDL2-1»

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC
CTCGGTGAAGGTICTCCTGCAAGGCTTICTGGAGGCACCTTCAGCAGCT
GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTICTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA

13

20786
Light
BiPDL2-1,

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT
ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

14
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28. The hybridoma or engineered cell of claim 25, wherein said antibody or antibody
fragment is encoded by light and heavy chain variable sequences having 95% identity
to variable sequences:

Antibody | Variable Sequence Region SEQ

ID NO:

27907 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG 7

Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT

BiPDL4-34| ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27907 GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG 8

Light GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA

BiPDL4-34| GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA

27869 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG 3

Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT

BiPDI .4-14| ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27869 GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG 4

Light GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA

BiPDL4-14| GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTCTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG 5

Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT

BiPDL4-24 | ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG

GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA
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27893
Light
BiPDLA4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTIGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-44

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTICCTGTGCAGCGTICTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27924
Light
BiPDLA4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

11

21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTIGTICTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTITTGGCGGAGGGACCAAGGTTGAGATCAAA

12

20786
Heavy
BiPDL2-1»

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC
CTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT
GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTCTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA

13
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20786 GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG 14
Light AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT
BiPDL2-1,|ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA
29. The hybridoma or engineered cell of claim 25, wherein said antibody or antibody
fragment comprises light and heavy chain variable sequences according to sequences:
Antibody [Variable Sequence SEQ ID
NO:
37468 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 67
BiPDIL.3-34 CARDGRRMGTPSEFDIWGQGTMVTVSS
37468 DIQOMTQSPSSVSASVGDRVTITCRASQDISSFLAWYQQKPGKAPKLL
Light IYAASSLODGVPSRESGSGSGTDFTLTISSLQPEDFATYYCQKSVYF 63
BiPDL3-34 PPTFGGGTKVEIK
27907 OVOLVESGGGVIQPGRSLRLSCAASGEFTEFSAYLMHWVRQAPGKGLEW
Heavy VAATGYDGMNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY 19
BiPDIL.4-34 YCARAGIEYSYAYTDYWGQGTLVTVSS
27907 EIVLTOQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL
Lght LIYGASARAAGIPDREFSGSGSGTDFTLTISRLEPEDFAVYYCMQFEFGW 20
BiPDI .4-3; WPPRTFGGGTKVEIK
27869 OVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW
Heavy VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY 15
BiPDL4-14 YCARAGIEYSYAYTDYWGQGTLVTVSS
27869 EIVLTOSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL
Lght LIYGASTRKTGIPDREFSGSGSGTDFTLTISRLEPEDFAVYYCLQEFGW 16
BiPDI.4-14 WPPRTFGGGTKVEIK
27893 OVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW
Heavy VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY 17
BiPDIL.4-24 YCARAGIEYSYAYTDYWGQGTLVTVSS
27893 EIVLTOQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL
Lght LIYGAASRANGIPDREFSGSGSGTDFTLTISRLEPEDFAVYYCVQFEGW 18
BiPDI .4-24 WPPRTFGGGTKVEIK
27924 OVQLVESGGGVIQPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW
Heavy VAATGYDGMNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY 21
BiPDI .4-44 YCARAGIEYSYAYTDYWGQGTLVTVSS
27924 EIVLTOQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL
Light LIYGASSREDGIPDREFSGSGSGTDFTLTISRLEPEDFAVYYCVQEGW 22
BiPDL.4-44 WPPRTFGGGTKVEIK
21680 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Hbmw IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 23
BiPDL3-1; CARDGRRMGTPSEDIWGQGTMVTVSS
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21680

DIQLTQSPSSVSASVGDRVTITCRASQGISSWLAWYQOKPGKAPKLL

Light IYAASSLQOSGVPSRESGSGSGTDFTLTISSLQPEDFATYYCQQYVYF 24
BiPDL3-13 PPTEFGGGTKVEIK
i?786 OVQLVQSGAEVKKPGSSVKVSCKASGGTFSSWLISWVRQAPGQGLEW
Bi;§£2], MGGIIPILGTARYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVY 25
! 2 YCARVYRAASWEDPWGQGTLVTVSS
20786
Lioht DIOMTQSPSSLSASVGDRVTITCQASQDISNYLNWYQQKPGKAPKLL
I;%DLZI, IYDASNLETGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQPFHL 26
! "2 [ITFGGGTKVEIK
37464 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 63
BiPDL3-14 CARDGRRMGTPSEFDIWGQGTMVTVSS
37464 DIQMTQSPSSVSASVGDRVTITCRASQGINSEFLAWYQQKPGKAPKLL
Light IYAASSLNSGVPSRESGSGSGTDFTLTISSLQPEDFATYYCQKAVYF 64
BiPDL3-14 PPTFGGGTKVEIK
37465 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 65
BiPDIL.3-24 CARDGRRMGTPSEFDIWGQGTMVTVSS
37465 DIQOMTQSPSSVSASVGDRVTITCRASQGISNEFLAWYQQKPGKAPKLL
Lght IYAASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKAVYF 66
BiPDL3-24 PPTFGGGTKVEIK
37475 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 69
BiPDIL.3-44 CARDGRRMGTPSEFDIWGQGTMVTVSS
37475 DIOMTQSPSSVSASVGDRVTITCRASQGISTEFLAWYQQKPGKAPKLL
Lght IYAASALHSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQRAVYF 70
BiPDL3-44 PPTFGGGTKVEIK
30. The hybridoma or engineered cell of claim 25, wherein said antibody or antibody
fragment is-comprises light and heavy chain variable sequences having at least 70%,
80%, or 90% identity to variable sequences:
Antibody [Variable Sequence SEQ ID
NO:
37468 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 67
BiPDL3-34 CARDGRRMGTPSFDIWGQGTMVTIVSS
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37468

DIOMTQSPSSVSASVGDRVTITCRASQDISSEFLAWYQQOKPGKAPKLL

Light IYARSSLODGVPSRF SGSGSGTDFTLTISSLOPEDFATYYCOKSVYF | o
BiPDIL.3-34 PPTFGGGTKVEIK
7907 OVOLVESGGGVIQPGRSLRLSCAASGF TFSAYLMHWVRQAPGKGLEW
Heavy VAATGYDGMNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY | 19
BiPDL4-3; [YCARAGIEYSYAYTDYWGQGTLVTVSS
7907 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL
Light LIYGASARAAGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCMQFGW| 20
BiPDL4-3, WPPRTFGGGTKVEIK
7869 OVOLVESGGGVVOPGRSLRLSCAASGF TFDEYGMHWVRQAPGKGLEW
Heavy VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLQOMNSLRAEDTAVY | 15
BiPDL4-14 [YCARAGIEYSYAYTDYWGQGTLVTVSS
7869 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGOAPRL,
Light LIYGASTRKTGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCLOFGW| 16
BiPDL4-14 WPPRTFGGGTKVEIK
7893 OVOLVESGGGVVOPGRSLRLSCAASGF TFDEYGMHWVRQAPGKGLEW
Heavy VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY| 17
BiPDL4-2, [YCARAGIEYSYAYTDYWGQGTLVTVSS
7893 EIVLTQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL
Light LIYGAASRANGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVQFGW| 18
BiPDL4-2, WPPRTFGGGTKVEIK
07924 OVOLVESGGGVIQPGRSLRLSCAASGETFSAYLMHWVRQAPGKGLEW
Heavy VAATGYDGMNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY | 21
BiPDL4-44 [YCARAGIEYSYAYTDYWGQGTLVTVSS
7924 EIVLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL
Light LIYGASSREDGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVQFGW| 22
BiPDL4-4, WPPRTFGGGTKVEIK
01680 OVOLOQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY| 23
BiPDL3-15 |CARDGRRMGTP SFDIWGQGTMVTVSS
1680 DIQLTQSPSSVSASVGDRVTITCRASQGISSWLAWYQQKPGKAPKLL
Light TYAASST.QSGVPSRFSGSGSGTDFTLTISSLOQPEDFATYYCQQYVYF | 24
BiPDL3-15; PPTFGGGTKVEIK
20786 OVOLVQSGAEVKKPGSSVKVSCKASGGTFSSWI, T SWWVRQAPGOGLEW
Heavy MGGTIIPILGTARYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVY| 25
BIPDL2-15 [ - n RvYRAASWFDPWGQGTLVTVSS
20786

: DTQMTQSPSSTLSASVGDRVTITCOASQODT SNYLNWYQQKPGKAPKLL
Light IYDASNLETGVPSRFSGSGSGTDFTFTISSLOPEDIATYYCQOPFHL| 26
BIPDL2-12 |1 rpsoaTRVETK
37464 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNOF SLKLSSVTAADTAVYY |
BiPDL3-14 |CARDGRRMGTP SFDIWGQGTMVTVSS

DTQMTQSPSSVSASVGDRVTITCRASQGINSFLAWYQQKPGKAPKLL

53;54 IYARSSLNSGVPSRF SGSGSGTDFTLTISSLOPEDFATYYCOKAVYF |

BiPDL3-14

PPTEGGGTKVEIK
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37465 QOVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 65
BiPDIL.3-24 CARDGRRMGTPSEFDIWGQGTMVTVSS

37465 DIOMTQSPSSVSASVGDRVTITCRASQGISNFLAWYQOKPGKAPKLL

Light IYAASSLQOSGVPSREFSGSGSGTIDFTLTISSLOPEDFATYYCQKAVYF 66
BiPDL3-24 PPTEGGGTKVEIK

37475 QOVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 69
BiPDL3-44 [CARDGRRMGTPSFDIWGQGTMVTIVSS

37475 DIOMTQSPSSVSASVGDRVTITCRASQGISTFLAWYQOKPGKAPKLL

Light IYAASALHSGVPSRFSGSGSGTIDFTLTISSLOPEDFATYYCQRAVYF 70
BiPDL3-4, PPTFGGGTKVEIK

31.  The hybridoma or engineered cell of claim 25, wherein said antibody or antibody

fragment comprises light and heavy chain variable sequences having 95% identity to

sequences:

Antibody |Variable Sequence SEQ ID
NO:

37468 QVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 67

BiPDL3-34 CARDGRRMGTPSFDIWGQGTMVTIVSS

37468 DIOMTQSPSSVSASVGDRVTITCRASQDISSFLAWYQQOKPGKAPKLL

Light IYAASSLQDGVPSRESGSGSGTDFTLTISSLQPEDFATYYCQKSVYF 63

BiPDL3-34 PPTFGGGTKVEIK

27907 QVQLVESGGGVIQPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

Heavy VAAIGYDGMNKYYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVY 19

BiPDI .4-34 YCARAGIEYSYAYTDYWGQGTLVTVSS

27907 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

Light LIYGASARAAGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCMQFGW 20

BiPDL.4-34 WPPRTFGGGTKVEIK

27869 QVQLVESGGGVVQPGRSLRLSCAASGF TEFDEYGMHWVRQAPGKGLEW

Heavy VAVIGYDGLNKYYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVY 15

BiPDI 4-14 YCARAGIEYSYAYTDYWGQGTLVTVSS

27869 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

Light LIYGASTRKTGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCLQEFGW 16

BiPDL4-14 WPPRTFGGGTKVEIK

27893 QVQLVESGGGVVQPGRSLRLSCAASGF TFDEYGMHWVRQAPGKGLEW

Heavy VAVIGYDGLNKYYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVY 17

BiPDI .4-24 YCARAGIEYSYAYTDYWGQGTLVTVSS
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27893

EIVLTOSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQOKPGQOAPRL

Light LIYGAASRANGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVQFGW| 18
BiPDL4-2, WPPRTFGGGTKVEIK
07924 OVOLVESGGGVIQPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW
Heavy VAATGYDGMNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY | 21
BiPDL4-4, [YCARAGIEYSYAYTDYWGQGTLVTVSS
07924 EIVLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL
Light LIYGASSREDGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVQFGW| 22
BiPDIL4-4, WPPRTFGGGTKVEIK
1680 OVOLOQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY| 23
BiPDL3-13 [CARDGRRMGTPSFDIWGQGTMVTVSS
1680 DIQLTQSPSSVSASVGDRVTITCRASQGISSWLAWYQQKPGKAPKLL
Light IYAASSLOSGVPSRFSGSGSGTDFTLTISSLOPEDFATYYCQQYVYF| 24
BiPDL3-15; PPTFGGGTKVEIK
20786 OVOLVQSGAEVKKPGSSVKVSCKASGGTFSSWLISWVRQAPGQGLEW
Heavy MGGIIPILGTARYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVY| 25
BIPDL2-15 [ - A RvYRAASWFDPWGQGTLVTVSS
20786

: DIQMTQSPSSLSASVGDRVTITCOASQODISNYLNWYQQKPGKAPKLL
Light IYDASNLETGVPSRFSGSGSGTDFTFTISSLOPEDIATYYCQQOPFHL| 26
BIPDL2-12 |1 1 aarRVETK
37464 OVOLOQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWIDYNPSLKSRVIISVDTSKNQFSLKLSSVIAADTAVYY |
BiPDL3-14 (CARDGRRMGTPSFDIWGQGTMVTVSS

37464 DIQMTQSPSSVSASVGDRVTITCRASQGINSFLAWYQQKPGKAPKLL
Light IYAASSLNSGVPSRFSGSGSGIDFTLTISSLOPEDFATYYCOKAVYF |
BiPDL3-14 PPTFGGGTKVEIK
37465 OVOLOQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWIDYNPSLKSRVIISVDTSKNQFSLKLSSVIAADTAVYY |
BiPDL3-2; (CARDGRRMGTPSFDIWGQGTMVTVSS
37465 DIQMTQSPSSVSASVGDRVTITCRASQGI SNFLAWYQQKPGKAPKLL
Light IYAASSLOSGVPSRFSGSGSGIDFTLTISSLOPEDFATYYCOKAVYF |
BiPDL3-24 PPTFGGGTKVEIK
37475 OVOLOQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWIDYNPSLKSRVIISVDTSKNOFSLKLSSVIAADTAVYY | o
BiPDL3-44 I(CARDGRRMGTPSFDIWGQGTMVTVSS
37475 DIQMTQSPSSVSASVGDRVTITCRASQGISTFLAWYQQKPGKAPKLL
Light IYAASALHSGVPSRFSGSGSGIDETLTISSLOPEDFATYYCORAVYE | o

BiPDL.3-44

PPTEGGGTKVEIK
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32. The hybridoma or engineered cell according to any one of claims 25-31, wherein the
antibody fragment is a recombinant scFv (single chain fragment variable) antibody, Fab
fragment, F(ab’), fragment, or Fv fragment.

33. The hybridoma or engineered cell according to any one of claims 25-32, wherein said
antibody is a chimeric antibody.

34. The hybridoma or engineered cell according to any one of claims 25-32, wherein said
antibody is an IgG.

35. The hybridoma or engineered cell according to any one of claims 25-34, wherein said
antibody or antibody fragment further comprises a cell penetrating peptide and/or is an
intrabody.

36. A vaccine formulation comprising one or more antibodies or antibody fragments
characterized by heavy chain CDR and light chain CDR sequences:

Antibody CDRH1 CDRH2 CDRH3
(SEQ ID NO::) (SEQ ID NO::) (SEQ ID NO::)

37468 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFEDI
];:PDL3_ (78) (79) (80)

27907 | FTFSAYLMH AIGYDGMNKYYADSVKG | ARAGIEYSYAYTDY
SR IED) (34) (35)

27869 | FTFDEYGMH VIGYDGLNKYYADSVKG | ARAGIEYSYAYTDY
SPPLA 1 a7y (28) (29)

27893 | FTFDEYGMH VIGYDGLNKYYADSVKG | ARAGIEYSYAYTDY
SIPPLA 1 30) (1) (32)

27924 | FTFSAYLMH AIGYDGMNKYYADSVKG | ARAGIEYSYAYTDY
ZiPDL4— (36) 37) 38)

21680 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
iiPDLS_ (39) (40) (41)

20786 | GTFSSWLIS GIPILGTARYAQKFQG ARVYRAASWFDP
]132iPDL2— (42) (43) (44)

37464 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFEDI
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BiPDL3-

L (72) (73) (74)

37465 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
SPPL 1 as) (76) a7

37475 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
SR s (82) (83)

37477 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
SIPPLY 1 (g4 (85) (86)

and from
Antibody CDRL1 CDRL2 CDRL3
(SEQ ID NO:) (SEQ ID NO:) (SEQ ID NO:)

37468 | RASQDISSFLA AASSLQD QKSVYFPPT
];:PDLS_ 93) (94) (95)

27907 | RASQFVYSSDLA | GASARAA MQFGWWPPRT
SIPPLA s (52) (53)

27869 | RASQFVYSSDLA | GASTRKT LQFGWWPPRT
?:PDL“' (45) (46) 47)

27893 | RASNSVVSSYLA | GAASRAN VQFGWWPPRT
SIPPLE g (49) (50)

27924 | RASHSVVSSYLA | GASSRED VQFGWWPPRT
SPPLE (s (55) (56)

21680 | RASQGISSWLA AASSLQS QQYVYFPPT
DPPL ) (58) (59)

20786 | QASQDISNYLN DASNLET QQPFHLIT
iiPDLz_ (60) 61) (62)

37464 | RASQGINSFLA AASSLNS QKAVYFPPT
]134iPDL3_ (87) (88) (89)

37465 | RASQGISNFLA AASSLQS QKAVYFPPT
SIPPLY 0y o1 92)

37475 | RASQGISTFLA AASALHS QRAVYFPPT
SR 06) ©7) (98)

37477 | RASKGISSFLA AADSIQS QSAVYFPPT
];:PDLS_ 99) (100) (101)
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, respectively.
37. The vaccine formulation of claim 36, wherein at least one antibody or antibody
fragment is encoded by light and heavy chain variable sequences according to

sequences:

Antibody

Variable Sequence Region

SEQ
ID NO:

27907
Heavy
BiPDL4-34

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

7

27907
Light
BiPDL4-34

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTIGICTITTGTICTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA

27869
Heavy
BiPDLA4-14

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTICA

27869
Light
BiPDL4-14

GAAATTGTGTITGACGCAGTCTCCAGGCACCCTIGICTITTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTICTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893
Heavy
BiPDL4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTICTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTICA
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27893
Light
BiPDLA4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTIGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-44

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTICCTGTGCAGCGTICTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27924
Light
BiPDLA4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

11

21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTIGTICTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTITTGGCGGAGGGACCAAGGTTGAGATCAAA

12

20786
Heavy
BiPDL2-1»

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC
CTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT
GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTCTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA

13
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20786
Light
BiPDL2-1,

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT
ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

14

38.

The vaccine formulation of claim 36, wherein at least one antibody or antibody

fragment is encoded by light and heavy chain variable sequences having at least 70%,

80%, or 90% identity to sequences:
Antibody | Variable Sequence Region SEQ
ID NO:
27907 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG 7
Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
BiPDL4-34| ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA
27907 GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG 8
Light GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
BiPDL4-34| GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA
27869 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG 3
Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
BiPDL4-14| ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA
27869 GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG 4
Light GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
BiPDL4-14| GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC

CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTCTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA
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27893
Heavy
BiPDL4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTICTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTICA

27893
Light
BiPDL4-24

GAAATTGTGTITGACGCAGTCTCCAGGCACCCTIGICTITTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-44

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTICTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTICA

27924
Light
BiPDLA4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTIGTIGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

11

21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTITTGGCGGAGGGACCAAGGTTGAGATCAAA

12
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20786
Heavy
BiPDL2-1»

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC
CTCGGTGAAGGTICTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT
GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTCTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA

13

20786
Light
BiPDL2-1,

GACATCCAGATGACCCAGTCTCCATCCTCCCTIGTICTGCATCTGTAGG
AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT
ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

14

39.

The vaccine formulation of claim 38, wherein at least one antibody or antibody

fragment is encoded by light and heavy chain variable sequences having at least 95%

identity to sequences:

GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTICA

Antibody | Variable Sequence Region SEQ
ID NO:
27907 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG 7
Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
BiPDL4-34| ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA
27907 GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG 8
Light GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
BiPDL4-34| GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA
27869 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG 3
Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
BiPDL4-14| ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
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27869
Light
BiPDLA4-14

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTICGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTICTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893
Heavy
BiPDL4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTICCTGTGCAGCGTICTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27893
Light
BiPDLA4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-44

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27924
Light
BiPDL4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTIGICTITTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTICTICCTCA

11
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21680 GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG 12
Light AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
BiPDL3-15| GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA
20786 CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC 13
Heavy CTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT
BiPDL2-1,| GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTCTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA
20786 GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG 14
Light AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT
BiPDL2-1,| ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA
40. The vaccine formulation of claim 36, wherein at least one antibody or antibody
fragment comprises light and heavy chain variable sequences according to sequences:
Antibody [Variable Sequence SEQ ID
NO:
37468 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 67
BiPDL3-34 CARDGRRMGTPSFDIWGQGTMVTVSS
37468 DIQOMTQSPSSVSASVGDRVTITCRASQDISSFLAWYQQKPGKAPKLL
Lght IYAASSLQDGVPSRESGSGSGTDFTLTISSLOQPEDFATYYCQKSVYF 63
BiPDL3-34 PPTFGGGTKVEIK
27907 OVQLVESGGGVIQPGRSLRLSCAASGEFTFSAYLMHWVRQAPGKGLEW
Hbmw VAATIGYDGMNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY 19
BiPDI .4-34 YCARAGIEYSYAYTDYWGQGTLVTVSS
27907 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL
Lght LIYGASARAAGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCMQFEGW 20
BiPDL.4-34 WPPRTFGGGTKVEIK
27869 OVQLVESGGGVVQPGRSLRLSCAASGEFTFDEYGMHWVRQAPGKGLEW
Hﬁmw VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY 15
BiPDL4-14 YCARAGIEYSYAYTDYWGQGTLVTVSS
27869 EIVLTOSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL
Lght LIYGASTRKTGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCLQFEGW 16
BiPDI.4-14 WPPRTFGGGTKVEIK
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27893

QVOLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

Heavy VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY| 17
BiPDL4-2, [YCARAGIEYSYAYTDYWGQGTLVTVSS
07893 EIVLTQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQOKPGQAPRL
Light LIYGAASRANGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVQFGW| 18
BiPDL4-2, WPPRTFGGGTKVEIK
07924 OVOLVESGGGVIQPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW
Heavy VAATGYDGMNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY | 21
BiPDL4-4, YCARAGIEYSYAYTDYWGQGTLVTVSS
07924 EIVLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL
Light LIYGASSREDGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVQFGW| 22
BiPDL4-4, WPPRTFGGGTKVEIK
1680 OVOLOQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY| 23
BiPDL3-1; [CARDGRRMGTPSFDIWGQGTMVTVSS
1680 DIQLTQSPSSVSASVGDRVTITCRASQGISSWLAWYQQKPGKAPKLL
Light IYAASSLQSGVPSRFSGSGSGTDFTLTISSLOPEDFATYYCOQYVYF| 24
BiPDL3-1; PPTFGGGTKVEIK
20786 OVOLVQSGAEVKKPGSSVKVSCKASGGTFSSWLI SWVRQAPGQGLEW
Heavy MGGIIPILGTARYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVY| 25
BiPDL2-12 |y o n pyyRAASWFDPWGOGTLVTVSS
20786

) DIQOMTQSPSSLSASVGDRVTITCOASODISNYLNWYQQKPGKAPKLL
Light IYDASNLETGVPSRFSGSGSGTDFTFTISSLOPEDIATYYCOQPFHL| 26
BiPDL2-1> |1 rpoeTRVETK
37464 OVOLOQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVIISVDTSKNOFSLKLSSVIAADTAVYY |
BiPDL3-14 (CARDGRRMGTPSFDIWGQGTMVTVSS

37464 DIQOMTQSPSSVSASVGDRVTITCRASQGINSFLAWYQQKPGKAPKLL
Light IYAASSLNSGVPSRFSGSGSGIDFTLTISSLOPEDFATYYCOKAVYE |
BiPDL3-1, PPTFGGGTKVEIK
37465 OVOLOQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWIDYNPSLKSRVIISVDTSKNOFSLKLSSVIAADTAVYY |
BiPDL3-24 (CARDGRRMGTPSFDIWGQGTMVTVSS
37465 DIOMTQSPSSVSASVGDRVTITCRASQGI SNFLAWYQQKPGKAPKLL
Light IYAASSLOSGVPSRESGSGSGIDFTLTISSLOPEDFATYYCOKAVYE |
BiPDL3-24 PPTFGGGTKVEIK
37475 OVOLOQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVIISVDTSKNOFSLKLSSVTAADTAVYY | o
BiPDL3-4, (CARDGRRMGTPSFDIWGQGTMVTVSS
37475 DIQOMTQSPSSVSASVGDRVTITCRASQGISTFLAWYQQKPGKAPKLL
Light IYAASALHSGVPSRF SGSGSGIDFTLTISSLOPEDFATYYCORAVYF |
BiPDL3-44 PPTFGGGTKVEIK
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41. The vaccine formulation of claim 36, wherein at least one antibody or antibody

fragment comprises light and heavy chain variable sequences having 95% identity to

sequences:

Antibody [Variable Sequence SEQ ID
NO:

37468 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 67

BiPDIL.3-34 [CARDGRRMGTPSFDIWGQGTMVTVSS

37468 DIOMTQSPSSVSASVGDRVTITCRASQDISSEFLAWYQQKPGKAPKLL

Light IYAASSLODGVPSRESGSGSGTDFTLTISSLQPEDFATYYCQKSVYF 63

BiPDL3-34 PPTFGGGTKVEIK

27907 OVOLVESGGGVIQPGRSLRLSCAASGEFTEFSAYLMHWVRQAPGKGLEW

Heavy VAAIGYDGMNKYYADSVKGREFTISRDNSKNTLYLQMNSLRAEDTAVY 19

BiPDI .4-34 YCARAGIEYSYAYTDYWGQGTLVTVSS

27907 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

Light LIYGASARAAGIPDREFSGSGSGTDEFTLTISRLEPEDFAVYYCMQFEFGW 20

BiPDIL.4-3, WPPRTFGGGTKVEIK

27869 OVOLVESGGGVVQPGRSLRLSCAASGEFTFDEYGMHWVRQAPGKGLEW

Heavy VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY 15

BiPDI 4-14 YCARAGIEYSYAYTDYWGQGTLVTVSS

27869 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

Light LIYGASTRKTGIPDREFSGSGSGTDEFTLTISRLEPEDFAVYYCLQEFGW 16

BiPDL4-14 WPPRTFGGGTKVEIK

27893 OVOLVESGGGVVQPGRSLRLSCAASGEFTFDEYGMHWVRQAPGKGLEW

Heavy VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY 17

BiPDIL4-24 [YCARAGIEYSYAYTDYWGQGTLVTVSS

27893 EIVLTQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL

Light LIYGAASRANGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVQFGW 18

BiPDI .4-24 WPPRTFGGGTKVEIK

27924 OVOLVESGGGVIQPGRSLRLSCAASGEFTEFSAYLMHWVRQAPGKGLEW

Heavy VAATGYDGMNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY 21

BiPDIL4-44 [YCARAGIEYSYAYTDYWGQGTLVTVSS

27924 EIVLTOQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL

Light LIYGASSREDGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVQFGW| 22

BiPDI.4-44 WPPRTFGGGTKVEIK

21680 OVQLQOQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 23

BiPDI.3-15 [CARDGRRMGTPSFDIWGQGTMVTVSS

21680 DIQLTQSPSSVSASVGDRVTITCRASQGISSWLAWYQQKPGKAPKLL

Light IYAASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYVYF 24

BiPDL3-15; PPTFGGGTKVEIK
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12_10786 QVQLVQSGAEVKKPGSSVKVSCKASGGTEFSSWLISWVRQAPGQGLEW

Belil]g}]]_,Z 1 MGGIIPILGTARYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVY 25
! 2 YCARVYRAASWEDPWGQGTLVTVSS

20786

Licht DIOMTQSPSSLSASVGDRVTITCQASQDISNYLNWYQQOKPGKAPKLL

B{%DLZ 1 IYDASNLETGVPSREFSGSGSGTDFTFTISSLOQPEDIATYYCQQPFHL 26
! ~2 ITFGGGTKVEIK

37464 QVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 63

BiPDL3-14 CARDGRRMGTPSEFDIWGQGTMVTVSS

37464 DIOMTQSPSSVSASVGDRVTITCRASQGINSFLAWYQQOKPGKAPKLL

Light IYAASSLNSGVPSRESGSGSGTDFTLTISSLQPEDFATYYCQKAVYF 64

BiPDL3-14 PPTEFGGGTKVEIK

37465 QVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 65

BiPDL3-24 CARDGRRMGTPSFDIWGQGTMVTIVSS

37465 DIOMTQSPSSVSASVGDRVTITCRASQGISNFLAWYQQOKPGKAPKLL

Light IYAASSLQSGVPSRESGSGSGTDFTLTISSLOQPEDFATYYCQKAVYF 66

BiPDIL.3-24 PPTEFGGGTKVEIK

37475 QVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 69

BiPDL3-44 CARDGRRMGTPSFDIWGQGTMVTVSS

37475 DIOMTQSPSSVSASVGDRVTITCRASQGISTFLAWYQQOKPGKAPKLL

Light IYAASALHSGVPSRESGSGSGTDFTLTISSLOQPEDFATYYCQRAVYF 70

BiPDL.3-44 PPTEGGGTKVEIK

42. The vaccine formulation according to any one of claims 36-41, wherein at least one

antibody fragment is a recombinant scFv (single chain fragment variable) antibody, Fab

fragment, F(ab’)> fragment, or Fv fragment.

43. The vaccine formulation according to any one of claims 36-41, wherein at least one

antibody is a chimeric antibody.

44. The vaccine formulation according to any one of claims 36-43, wherein at least one

antibody is an IgG.

124 -




45. The vaccine formulation according to any one of claims 36-44, wherein at least one

antibody or antibody fragment further comprises a cell penetrating peptide and/or is an

intrabody.

46. A method of detecting a PD-L.1 or PD-L2 expressing cell in a subject comprising:

(a) contacting a sample from said subject with an antibody or antibody fragment
having heavy chain CDR and light chain CDR sequences from
Antibody CDRH1 CDRH2 CDRH3
(SEQ ID NO::) (SEQ ID NO::) (SEQ ID NO::)

37468 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
SPPL 1 a) (79) (80)

27907 | FTFSAYLMH AIGYDGMNKYYADSVKG | ARAGIEYSYAYTDY
];:PDL4_ (33) (34) (35)

27869 | FTFDEYGMH VIGYDGLNKYYADSVKG | ARAGIEYSYAYTDY
?:PDL“' (27) (28) (29)

27893 | FTFDEYGMH VIGYDGLNKYYADSVKG | ARAGIEYSYAYTDY
];:PDIA_ (30) (31) (32)

27924 | FTFSAYLMH AIGYDGMNKYYADSVKG | ARAGIEYSYAYTDY
E:PD]A_ (36) (37) (38)

21680 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
iiPDL} (39) (40) (41)

20786 | GTFSSWLIS GIPILGTARYAQKFQG ARVYRAASWEFDP
1132iPDL2— (42) 43) (44)

37464 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
?:PDL} (72) (73) (74)

37465 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
2B:PDL3‘ (75) (76) (77)

37475 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
SrP s (82) (83)

37477 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
];:PDLS_ (84) (85) (86)

and from
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Antibody | CPRL1 CDRIL2 CDRL3
(SEQIDNO:) | (SEQ ID NO:) (SEQ ID NO: )

37468 | RASQDISSFLA | AASSLQD QKSVYFPPT
?:PDL} 93) (94) 95)

27907 | RASQFVYSSDLA | GASARAA MQFGWWPPRT
SPPLE s (52) (53)

27869 | RASQFVYSSDLA | GASTRKT LQFGWWPPRT
?:PDL“‘ 45) (46) @7)

27893 | RASNSVVSSYLA | GAASRAN VQFGWWPPRT
SIPPLA g (49) (50)

27924 | RASHSVVSSYLA | GASSRED VQFGWWPPRT
iiPDL4— s 5 6

21680 | RASQGISSWLA | AASSLQS QQYVYEPPT
DPPLs7) (58) (59)

20786 | QASQDISNYLN | DASNLET QQPFHLIT
iiPDLZ‘ (60) ©1) 62)

37464 | RASQGINSFLA | AASSLNS QKAVYEPPT
SIPPLY g7) (88) (89)

37465 | RASQGISNFLA | AASSLQS QKAVYEPPT
SIPPL 0y 1) 92)

37475 | RASQGISTFLA | AASALHS QRAVYFPPT
ZiPDL3- 06) o o)

37477 | RASKGISSFLA | AADSIQS QSAVYFPPT
SB:PDL3' (99) (100) (101)

, respectively; and

(b)

detecting a PD-L1 or PD-L2 expressing cell in said sample by binding of said

antibody or antibody fragment to a cell in said sample.

47. The method of claim 46, wherein said sample is a body fluid.

48. The method according to any one of claims 46-47, wherein said sample is tissue

sample.
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49. The method according to any one of claims 46-47, wherein detection comprises
ELISA, RIA or Western blot.

50. The method according to any one of claims 46-49, further comprising performing steps
(a) and (b) a second time and determining a change in orthopoxvirus antigen binding
as compared to a previous assay.

51. The method according to any one of claims 46-50, wherein the antibody or antibody
fragment is encoded by variable sequences:

Antibody | Variable Sequence Region SEQ
ID NO:
27907 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG 7
Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
BiPDL4-34| ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA
27907 GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG 8
Lght GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
BiPDI 4-34| GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA
27869 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG 3
Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
BiPDL4-14| ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA
27869 GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG 4
Lght GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
BiPDL4-14| GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC

CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTICTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA
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27893
Heavy
BiPDL4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTICTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTICA

27893
Light
BiPDL4-24

GAAATTGTGTITGACGCAGTCTCCAGGCACCCTIGICTITTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-44

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTICTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTICA

27924
Light
BiPDLA4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTIGTIGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

11

21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTITTGGCGGAGGGACCAAGGTTGAGATCAAA

12
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20786
Heavy
BiPDL2-1»

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC
CTCGGTGAAGGTICTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT
GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTCTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA

13

20786
Light
BiPDL2-1,

GACATCCAGATGACCCAGTCTCCATCCTCCCTIGTICTGCATCTGTAGG
AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT
ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

14

52.

The method according to any one of claims 46-50, wherein said antibody or antibody

fragment is encoded by light and heavy chain variable sequences having 70%, 80%, or

90% identity to variable sequences:

GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTICA

Antibody | Variable Sequence Region SEQ
ID NO:
27907 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG 7
Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
BiPDL4-34| ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA
27907 GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG 8
Light GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
BiPDL4-34| GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA
27869 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG 3
Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
BiPDL4-14| ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
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27869
Light
BiPDLA4-14

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTICGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTICTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893
Heavy
BiPDL4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTICCTGTGCAGCGTICTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27893
Light
BiPDLA4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-44

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27924
Light
BiPDL4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTIGICTITTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTICTICCTCA

11
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21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

12

20786
Heavy
BiPDL2-1»

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC
CTCGGTGAAGGTICTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT
GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTICTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA

13

20786
Light
BiPDL2-1,

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT
ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

14

53.

The method according to any one of claims 46-50, wherein said antibody or antibody

fragment is encoded by light and heavy chain variable sequences having 95% identity

to sequences:

CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA

Antibody | Variable Sequence Region SEQ
ID NO:
27907 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG 7
Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
BiPDL4-34| ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA
27907 GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG 8
Light GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
BiPDL4-34| GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
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27869
Heavy
BiPDL4-14

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTICTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTICA

27869
Light
BiPDL4-14

GAAATTGTGTITGACGCAGTCTCCAGGCACCCTIGICTITTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTICTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893
Heavy
BiPDLA4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTICTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTICA

27893
Light
BiPDLA4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-44

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTICTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27924
Light
BiPDLA4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTICTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10
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21680 CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA 11
Hawy AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT
BiPDL3-15 | ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA
21680 GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG 12
Light AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
BiPDL3-15| GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA
20786 CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC 13
Heavy CTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT
BiPDL2-1,| GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTCTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA
20786 GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG 14
Light AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT
BiPDL2-1, | ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA
54. The method according to any one of claims 46-50, wherein said antibody or antibody
fragment comprises light and heavy chain variable sequences according to sequences:
Antibody [Variable Sequence SEQ ID
NO:
37468 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 67
BiPDL3-34 CARDGRRMGTPSFDIWGQGTMVTVSS
37468 DIQMTQSPSSVSASVGDRVTITCRASQDISSFLAWYQQKPGKAPKLL
Light IYAASSLODGVPSRESGSGSGTDFTLTISSLOQPEDFATYYCQKSVYF 63
BiPDL3-34 PPTFGGGTKVEIK
27907 OVOLVESGGGVIQPGRSLRLSCAASGEFTEFSAYLMHWVRQAPGKGLEW
Heavy VAATGYDGMNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY 19
BiPDIL.4-34 YCARAGIEYSYAYTDYWGQGTLVTVSS
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27907

EIVLTOSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQOAPRL

Light LIYGASARAAGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCMOFGW| 20
BiPDL4-3; WPPRTFGGGTKVEIK
07869 OVOLVESGGGVVQOPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW
Heavy VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY | 15
BiPDL4-14 [YCARAGIEYSYAYTDYWGQGTLVTVSS
07869 FEIVLTOSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL
Light LIYGASTRKTGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCLOFGW| 16
BiPDL4-1, WPPRTFGGGTKVEIK
07893 OVOLVESGGGVVQOPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW
Heavy VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY | 17
BiPDL4-2, [YCARAGIEYSYAYTDYWGQGTLVTVSS
07893 FEIVLTOSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL
Light LIYGAASRANGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVOFGW| 18
BiPDL4-2, WPPRTFGGGTKVEIK
07924 OVOLVESGGGVIQPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW
Heavy VAAIGYDGMNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY | 21
BiPDL4-4, [YCARAGIEYSYAYTDYWGQGTLVTVSS
27924 FIVLTOSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL
Light LIYGASSREDGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVOFGW| 22
BiPDL4-4, WPPRTFGGGTKVEIK
21680 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY| 23
BiPDL3-1; (CARDGRRMGTPSFDIWGQGTMVTVSS
21680 DIQLTQSPSSVSASVGDRVTITCRASQGISSWLAWYQQKPGKAPKLL
Light IYAASSLOSGVPSRFSGSGSGTDFTLTISSLOPEDFATYYCQQOYVYF | 24
BiPDL3-15; PPTFGGGTKVEIK
20786 OVOLVQSGAEVKKPGSSVKVSCKASGGTFSSWLISWVRQAPGQGLEW
Heavy MGGIIPILGTARYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVY | 25
BIPDL2-12 [y - A RyYRAASWFDPWGOGTLVTVSS
20786
) DIQMTQSPSSLSASVGDRVTITCOASQODISNYLNWYQOKPGKAPKLL
Light IYDASNLETGVPSRFSGSGSGTDFTFTISSLOPEDIATYYCQQOPFHL| 26
BiPDL2-15 |1 1 paoarRVETK
37464 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVIAADTAVYY |
BiPDL3-1, [CARDGRRMGTP SFDIWGQGTMVTVSS
37464 DIOMTQOSPSSVSASVGDRVTITCRASQGINSFLAWYQQOKPGKAPKLL
Light IYAASSLNSGVPSRFSGSGSGIDFTLTISSLOPEDFATYYCOKAVYF |
BiPDL3-14 PPTFGGGTKVEIK
37465 OVOLOQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWIDYNPSLKSRVIISVDTSKNOFSLKLSSVTAADTAVYY |
BiPDL3-2, |CARDGRRMGTP SFDIWGQGTMVTVSS
DIOMTQSPSSVSASVGDRVTITCRASQGISNFLAWYQQOKPGKAPKLL

ig;f IYAASSLOSGVPSRFSGSGSGTDFTLTISSLOPEDFATYYCQKAVYF| 66

PPTEGGGTKVEIK
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BiPDL3-24

37475 QVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 69
BiPDIL.3-44 CARDGRRMGTPSEFDIWGQGTMVTVSS

37475 DIOMTQSPSSVSASVGDRVTITCRASQGISTFLAWYQQOKPGKAPKLL

Light IYAASALHSGVPSREFSGSGSGTDFTLTISSLQPEDFATYYCQRAVYF 70
BiPDL3-44 PPTFGGGTKVEIK

55. The method according to any one of claims 46-50, wherein said antibody or antibody

fragment comprises light and heavy chain variable sequences having 70%, 80% or 90%

identity to sequences:

Antibody [Variable Sequence SEQ ID
NO:

37468 OVQLQOQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 67

BiPDIL.3-34 [CARDGRRMGTPSFDIWGQGTMVTVSS

37468 DIQMTQSPSSVSASVGDRVTITCRASQDISSFLAWYQQKPGKAPKLL

Light IYAASSLODGVPSRESGSGSGTDFTLTISSLQPEDFATYYCQKSVYF 63

BiPDL3-34 PPTFGGGTKVEIK

27907 OVOLVESGGGVIQPGRSLRLSCAASGEFTEFSAYLMHWVRQAPGKGLEW

Heavy VAAIGYDGMNKYYADSVKGREFTISRDNSKNTLYLQMNSLRAEDTAVY 19

BiPDIL4-3, [YCARAGIEYSYAYTDYWGQGTLVTVSS

27907 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

Light LIYGASARAAGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCMQFGW| 20

BiPDI .4-3; WPPRTFGGGTKVEIK

27869 OVOLVESGGGVVQPGRSLRLSCAASGEFTEFDEYGMHWVRQAPGKGLEW

Heavy VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY 15

BiPDL4-14 [YCARAGIEYSYAYTDYWGQGTLVTVSS

27869 EIVLTOQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

Light LIYGASTRKTGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCLQFGW 16

BiPDI.4-14 WPPRTFGGGTKVEIK

27893 OVQLVESGGGVVQPGRSLRLSCAASGF TFDEYGMHWVRQAPGKGLEW

Heavy VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY 17

BiPDIL4-24 [YCARAGIEYSYAYTDYWGQGTLVTVSS

27893 EIVLTOSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL

Light LIYGAASRANGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVQFGW 18

BiPDI .4-24 WPPRTFGGGTKVEIK

27924 OVQLVESGGGVIQPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

Heavy VAATGYDGMNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY 21

BiPDIL.4-44 YCARAGIEYSYAYTDYWGQGTLVTVSS
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07924 EIVLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL

Light LIYGASSREDGIPDRFSGSGSGIDFTLTISRLEPEDFAVYYCVQFGW| 22

BiPDL4-4, WPPRTFGGGTKVEIK

21680 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY| 23

BiPDL3-15 [CARDGRRMGTPSFDIWGQGTMVTVSS

21680 DIQLTQSPSSVSASVGDRVTITCRASQGISSWLAWYQQKPGKAPKLL

Light IYAASSLOSGVPSRFSGSGSGTDFTLTISSLOPEDFATYYCQQYVYF | 24

BiPDL3-1; PPTFGGGTKVEIK

%?786 OVOLVQSGAEVKKPGSSVKVSCKASGGTFSSWLI SWVRQAPGQGLEW

Bi;§£2]> MGGIIPILGTARYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVY| 25
1 12 lYCARVYRAASWFDPWGQGTLVTVSS

20786

Lioht DIOMTQOSPSSLSASVGDRVTITCOASQODISNYLNWYQQKPGKAPKLL

I;%DLzl, IYDASNLETGVPSRFSGSGSGTDFTFTISSLOPEDIATYYCQQPFHL| 26
1 12 I TFGGGTKVEIK

37464 OVOLOQOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQF SLKLSSVTAADTAVYY |

BiPDL3-14 [CARDGRRMGTPSFDIWGQGTMVTVSS

37464 DIQMTQSPSSVSASVGDRVTITCRASQGINSFLAWYQQKPGKAPKLL

Light IYAASSINSGVPSRFSGSGSGTDFTLTISSLOPEDFATYYCOKAVYF |

BiPDL3-14 PPTFGGGTKVEIK

37465 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWIDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY |

BiPDL3-24 [CARDGRRMGTPSFDIWGQGTMVTVSS

37465 DIOMTQSPSSVSASVGDRVTITCRASQGISNFLAWYQQKPGKAPKLL

Light IYAASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCOKAVYF |

BiPDL3-24 PPTFGGGTKVEIK

37475 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWIDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY | o

BiPDL3-44 [CARDGRRMGTPSFDIWGQGTMVTVSS

37475 DIOMTQSPSSVSASVGDRVTITCRASQGISTFLAWYQQKPGKAPKLL

Light IYAASALHSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCORAVYF |

BiPDL3-44 PPTFGGGTKVEIK

56. The method according to any one of claims 46-50, wherein said antibody or antibody

fragment comprises light and heavy chain variable sequences having 95% identity to

sequences:
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ITFGGGTKVEIK

Antibody |Variable Sequence SEQ ID
NO:

37468 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWIDYNP SLKSRVTISVDTSKNOFSLKLSSVIAADTAVYY |
BiPDL3-3; |[CARDGRRMGTPSFDIWGQGTMVTVSS
37468 DIQMTQSPSSVSASVGDRVTITCRASQDISSFLAWYQQKPGKAPKLL
Light IYARSSLODGVPSRF SGSGSGTDFTLTISSLOPEDFATYYCOKSVYF | o
BiPDL3-3; [PPTFGGGTKVEIK
7907 OVOLVESGGGVIQPGRSLRLSCAASGF TFSAYLMHWVRQAPGKGLEW
Heavy VAATGYDGMNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY| 19
BiPDL4-3; [YCARAGIEYSYAYTDYWGQGTLVTVSS
7907 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL
Light LIYGASARAAGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCMQFGW| 20
BiPDL4-3; WPPRTFGGGTKVEIK
7869 OVOLVESGGGVVQPGRSLRLSCAASGF TFDEYGMHWVRQAPGKGLEW
Heavy VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY | 15
BiPDL4-1, [YCARAGIEYSYAYTDYWGQGTLVTVSS
7869 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL
Light LIYGASTRKTGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCLOFGW| 16
BiPDL4-14 WPPRTFGGGTKVEIK
7893 OVOLVESGGGVVQOPGRSLRLSCAASGF TFDEYGMHWVRQAPGKGLEW
Heavy VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY| 17
BiPDL4-2, [YCARAGIEYSYAYTDYWGQGTLVTVSS
7893 EIVLTQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL
Light LIYGAASRANGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVOFGW| 18
BiPDL4-2, WPPRTFGGGTKVEIK
07924 OVOLVESGGGVIQPGRSLRLSCAASGF TFSAYLMHWVRQAPGKGLEW
Heavy VAATGYDGMNKYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY | 21
BiPDL4-44 [YCARAGIEYSYAYTDYWGQGTLVTVSS
07924 EIVLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGOAPRL
Light LIYGASSREDGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVQFGW| 22
BiPDL4-4, WPPRTFGGGTKVEIK
01680 OVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY| 23
BiPDL3-15 [CARDGRRMGTP SFDIWGQGTMVTVSS
1630 DIQLTQSPSSVSASVGDRVTITCRASQGISSWLAWYQQKPGKAPKLL
Light IYAASSLOSGVPSRFSGSGSGTDFTLTISSLOPEDFATYYCQOYVYF | 24
BiPDL3-15; PPTFGGGTKVEIK
20786 OVOLVQSGAEVKKPGSSVKVSCKASGGTF SSWLTSWVRQAPGQGLEW
Heavy MGGTIPILGTARYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVY| 25
BIPDL2-15 [ A RvYRAASWFDPWGOGTLVTVSS
20786

: DIQMTQSPSSLSASVGDRVTITCOASQD T SNYLNWYQQKPGKAPKLL
§ﬁ§3L2]> IYDASNLETGVPSRFSGSGSGTDFTFTISSLOPEDIATYYCQOPFHL| 26

-12

- 137 -




37464 QVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 63
BiPDL3-14 CARDGRRMGTPSEFDIWGQGTMVTVSS

37464 DIOMTQSPSSVSASVGDRVTITCRASQGINSFLAWYQQOKPGKAPKLL

Light IYAASSLNSGVPSRESGSGSGTDFTLTISSLQPEDFATYYCQKAVYF 64
BiPDL3-14 PPTFGGGTKVEIK

37465 QVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 65
BiPDIL.3-24 CARDGRRMGTPSEFDIWGQGTMVTVSS

37465 DIOMTQSPSSVSASVGDRVTITCRASQGISNFLAWYQQOKPGKAPKLL

Light IYAASSLQSGVPSRESGSGSGTDFTLTISSLQPEDFATYYCQKAVYF 66
BiPDL.3-24 PPTEFGGGTKVEIK

37475 QVOLOOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 69
BiPDL3-44 CARDGRRMGTPSFDIWGQGTMVTVSS

37475 DIOMTQSPSSVSASVGDRVTITCRASQGISTFLAWYQQOKPGKAPKLL

Light IYAASALHSGVPSRESGSGSGTDFTLTISSLOQPEDFATYYCQRAVYF 70
BiPDIL.3-44 PPTEFGGGTKVEIK

57. The method according to any one of claims 46-56, wherein the antibody fragment is a

58.

59.

60.

61.

recombinant scFv (single chain fragment variable) antibody, Fab fragment, F(ab’)>

fragment, or Fv fragment.

The method according to any one of claims 46-57, wherein said cell is a cancer cell.

The method of claim 58, wherein the cancer cell is a lymphoma cell, a breast cancer

cell, or renal cell carcinoma cell.

The method according to any one of claims 46-57, wherein said cell is a cell associated

with immune suppression.

The method of claim 60, wherein said cell associated with immune suppression is a

non-cancerous cell in the tumor microenvironment.
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62. The method of claim 61,

wherein

microenvironment is a stromal or endothelial cell.

63.  Use of an antibody or antibody fragment having heavy chain CDR and light chain CDR

said non-cancerous cell

sequences:

Antibody CDRH1 CDRH2 CDRH3
(SEQIDNO:) | (SEQIDNO:) (SEQ ID NO: )

37468 | GSLSGYPWS ETDVSGWTDYNPSLKS | ARDGRRMGTPSFDI
SPPL 1 a) (79) (80)

27907 | FTFSAYLMH | AIGYDGMNKYYADSVKG | ARAGIEYSYAYTDY
?:PDL“‘ (33) (34) (35)

27869 | FTFDEYGMH | VIGYDGLNKYYADSVKG | ARAGIEYSYAYTDY
?:PDL“' 27) (28) (29)

27893 | FTFDEYGMH | VIGYDGLNKYYADSVKG | ARAGIEYSYAYTDY
g:PDL“' (30) (31) (32)

27924 | FTFSAYLMH | AIGYDGMNKYYADSVKG | ARAGIEYSYAYTDY
E:PDL“‘ (36) (37) (38)

21680 | GSLSGYPWS ETDVSGWTDYNPSLKS | ARDGRRMGTPSFDI
iiPDL} (39) (40) (41)

20786 | GTESSWLIS GIIPILGTARYAQKFQG ARVYRAASWFDP
1132iPDL2— (42) 43) (44)

37464 | GSLSGYPWS ETDVSGWTDYNPSLKS | ARDGRRMGTPSFDI
?:PDL} (72) (73) (74)

37465 | GSLSGYPWS ETDVSGWTDYNPSLKS | ARDGRRMGTPSFDI
2B:PDL3‘ (75) (76) (77)

37475 | GSLSGYPWS ETDVSGWTDYNPSLKS | ARDGRRMGTPSFDI
ZiPDLS— @1 52 )

37477 | GSLSGYPWS ETDVSGWTDYNPSLKS | ARDGRRMGTPSFDI
?:PDL} (84) (85) (86)

and from
Antibody CDRL1 CDRL2 CDRL3

(SEQ ID NO:) (SEQ ID NO: ) (SEQ ID NO: )
37468 | RASQDISSFLA | AASSLQD QKSVYFPPT
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BiPDL3-

34 93) (94) (95)

27907 | RASQFVYSSDLA | GASARAA MQFGWWPPRT
SPPLE s (52) (53)

27869 | RASQFVYSSDLA | GASTRKT LQFGWWPPRT
]?:PDL‘L_ 45) (46) @7

27893 | RASNSVVSSYLA | GAASRAN VQFGWWPPRT
2B4iPDL4_ (48) (49) (50)

27924 | RASHSVVSSYLA | GASSRED VQFGWWPPRT
ZiPDL4- 1) ) 0

21680 | RASQGISSWLA AASSLQS QQYVYFPPT
DPPLs7) (58) (59)

20786 | QASQDISNYLN DASNLET QQPFHLIT
SPPL2 60y (61) (62)

37464 | RASQGINSFLA AASSLNS QKAVYFPPT
SIPPLY g7) (88) (89)

37465 | RASQGISNFLA AASSLQS QKAVYFPPT
SPPL 9y o) 92)

37475 | RASQGISTFLA AASALHS QRAVYFPPT
SR 06) 97) (98)

37477 | RASKGISSFLA AADSIQS QSAVYFPPT
SB:PDL3' (99) (100) (101)

, respectively, in the manufacture of a medicament for treating immune suppression in a tumor

microenvironment.
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