SUMMARY

[0007a] In one aspect, the present disclosure refers to a antibody or antibody
fragment comprising clone-paired heavy and light CDR sequences from
Antibody CDRH1 CDRH2 CDRH3
(SEQ ID NO:) (SEQ ID NO:) (SEQ ID NO: )
37468 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-3, | (78) (79) (80)
27907 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-3, | (33) (34) (35)
27869 | FTFDEYGMH VIGYDGLNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-1,4 | (27) (28) (29)
27893 | FTFDEYGMH VIGYDGLNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-2, | (30) (31) (32)
27924 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-4, | (36) (37) (38)
21680 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-1; | (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
BiPDL3-2, | (75) (76) (77)
37475 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-4, | (81) (82) (83)
37477 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-5, | (84) (85) (86)
and from
Antibody CDRL1 CDRL2 CDRL3
(SEQ ID NO:) (SEQ ID NO:) (SEQ ID NO:)
37468 | RASQDISSFLA AASSLQD QKSVYFPPT
BiPDL3-3, | (93) (94) (95)
27907 | RASQFVYSSDLA GASARAA MQFGWWPPRT
BiPDL4-3, | (51) (52) (53)
27869 | RASQFVYSSDLA GASTRKT LQFGWWPPRT
BiPDL4-1, | (45) (46) (47)
27893 | RASNSVVSSYLA GAASRAN VQFGWWPPRT
BiPDL4-2, | (48) (49) (50)




27924 | RASHSVVSSYLA | GASSRED VQFGWWPPRT
BiPDL4-4, | (54) (55) (56)

21680 | RASQGISSWLA | AASSLQS QQYVYFPPT
BiPDL3-15 | (57) (58) (59)

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

37464 | RASQGINSFLA AASSLNS QKAVYFPPT
BiPDL3-1, | (87) (88) (89)

37465 | RASQGISNFLA AASSLQS QKAVYFPPT
BiPDL3-2 | (90) (91) (92)

37475 | RASQGISTFLA AASALHS QRAVYFPPT
BiPDL3-4, | (96) (97) (98)

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

, respectively.

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

37468 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-3; | (78) (79) (80)

27907 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-3, | (33) (34) (35)

27869 | FTFDEYGMH VIGYDGLNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-1, | (27) (28) (29)

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

27924 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-4, | (36) (37) (38)

21680 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-1; | (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
BiPDL3-2, | (75) (76) (77)
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37475 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-4, | (81) (82) (83)

37477 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-5, | (84) (85) (86)

and from
Antibody CDRL1 CDRL2 CDRL3

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

37468 | RASQDISSFLA AASSLQD QKSVYFPPT
BiPDL3-3, | (93) (94) (95)

27907 | RASQFVYSSDLA GASARAA MQFGWWPPRT
BiPDL4-3, | (51) (52) (53)

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

27893 | RASNSVVSSYLA GAASRAN VQFGWWPPRT
BiPDL4-2, | (48) (49) (50)

27924 | RASHSVVSSYLA GASSRED VQFGWWPPRT
BiPDL4-4, | (54) (55) (56)

21680 | RASQGISSWLA AASSLQS QQYVYFPPT
BiPDL3-1; | (57) (58) (59)

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

37464 | RASQGINSFLA AASSLNS QKAVYFPPT
BiPDL3-1, | (87) (88) (89)

37465 | RASQGISNFLA AASSLQS QKAVYFPPT
BiPDL3-2, | (90) (91) (92)

37475 | RASQGISTFLA AASALHS QRAVYFPPT
BiPDL3-4, | (96) (97) (98)

37477 | RASKGISSFLA AADSIQS QSAVYFPPT
BiPDL3-5, | (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 clone-paired heavy and light chain CDR

sequences from

CDRH1
(SEQ ID NO:)

CDRH2
(SEQ ID NO:)

CDRH3

Antibod
‘ tihody (SEQ ID NO: )
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37468 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-3, | (78) (79) (80)

27907 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-3, | (33) (34) (35)

27869 | FTFDEYGMH VIGYDGLNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-1, | (27) (28) (29)

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

27924 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-4, | (36) (37) (38)

21680 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-1; | (39) (40) (41)

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

37464 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-1, | (72) (73) (74)

37465 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-2, | (75) (76) (77)

37475 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-4, | (81) (82) (83)

37477 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-5, | (84) (85) (86)

and from
Antibody CDRL1 CDRL2 CDRL3

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

37468 | RASQDISSFLA AASSLQD QKSVYFPPT
BiPDL3-3, | (93) (94) (95)

27907 | RASQFVYSSDLA | GASARAA MQFGWWPPRT
BiPDL4-3, | (51) (52) (53)

27869 | RASQFVYSSDLA | GASTRKT LQFGWWPPRT
BiPDL4-1, | (45) (46) (47)

27893 | RASNSVVSSYLA | GAASRAN VQFGWWPPRT
BiPDL4-2, | (48) (49) (50)

27924 | RASHSVVSSYLA | GASSRED VQFGWWPPRT
BiPDL4-4, | (54) (55) (56)

21680 | RASQGISSWLA AASSLQS QQYVYFPPT
BiPDL3-1; | (57) (58) (59)

20786 | QASQDISNYLN DASNLET QQPFHLIT
BiPDL2-1, | (60) (61) (62)
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37464 | RASQGINSFLA AASSLNS QKAVYFPPT
BiPDL3-1, | (87) (88) (89)

37465 | RASQGISNFLA AASSLQS QKAVYFPPT
BiPDL3-2, | (90) (91) (92)

37475 | RASQGISTFLA AASALHS QRAVYFPPT
BiPDL3-4, | (96) (97) (98)

37477 | RASKGISSFLA AADSIQS QSAVYFPPT
BiPDL3-5, | (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

clone-paired heavy and light chain CDR sequences from

Antibody CDRH1 CDRH?2 CDRH3
(SEQ ID NO:) (SEQ ID NO:) (SEQ ID NO: )

37468 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-3, | (78) (79) (80)

27907 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-3, | (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
BiPDL4-4, | (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
BiPDL3-1, | (72) (73) (74)

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

37475 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-4, | (81) (82) (83)

37477 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-5, | (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
BiPDL3-3, | (93) (94) (95)

27907 | RASQFVYSSDLA GASARAA MQFGWWPPRT
BiPDL4-3, | (51) (52) (53)

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

27893 | RASNSVVSSYLA GAASRAN VQFGWWPPRT
BiPDL4-2, | (48) (49) (50)

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

21680 | RASQGISSWLA AASSLQS QQYVYFPPT
BiPDL3-1; | (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) (91) (92)

37475 | RASQGISTFLA AASALHS QRAVYFPPT
BiPDL3-4, | (96) (97) (98)

37477 | RASKGISSFLA AADSIQS QSAVYFPPT
BiPDL3-5, | (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:

@ contacting a sample from said subject with an antibody or antibody fragment

having clone-paired heavy and light chain CDR sequences from

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

37468 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-3; | (78) (79) (80)

27907 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-3; | (33) (34) (35)

27869 | FTFDEYGMH VIGYDGLNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-14 | (27) (28) (29)
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27893 | FTFDEYGMH VIGYDGLNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-2, | (30) (31) (32)

27924 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-4, | (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
BiPDL3-2, | (75) (76) (77)

37475 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-4, | (81) (82) (83)

37477 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-5, | (84) (85) (86)

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

37468 | RASQDISSFLA AASSLQD QKSVYFPPT
BiPDL3-3, | (93) (94) (95)

27907 | RASQFVYSSDLA GASARAA MQFGWWPPRT
BiPDL4-3, | (51) (52) (53)

27869 | RASQFVYSSDLA GASTRKT LQFGWWPPRT
BiPDL4-1, | (45) (46) (47)

27893 | RASNSVVSSYLA GAASRAN VQFGWWPPRT
BiPDL4-2, | (48) (49) (50)

27924 | RASHSVVSSYLA GASSRED VQFGWWPPRT
BiPDL4-4, | (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) (91) (92)

37475 | RASQGISTFLA AASALHS QRAVYFPPT
BiPDL3-4, | (96) (97) (98)
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37477 | RASKGISSFLA AADSIQS
BiPDL3-5, | (99) (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.

[0007f] In yet another aspect, the present disclosure refers to use of an antibody
or antibody fragment having clone-paired heavy and light chain CDR sequences from
. CDRH1 CDRH2 CDRH3
Antibody
(SEQ ID NO:) (SEQ ID NO:) (SEQ ID NO:)
37468 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-3, | (78) (79) (80)
27907 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-3, | (33) (34) (35)
27869 | FTFDEYGMH VIGYDGLNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-1, | (27) (28) (29)
27893 | FTFDEYGMH VIGYDGLNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-2, | (30) (31) (32)
27924 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-4, | (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
BiPDL3-1, | (72) (73) (74)
37465 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-2, | (75) (76) (77)
37475 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-4, | (81) (82) (83)
37477 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-5; | (84) (85) (86)
and from
Antibody CDRL1 CDRL2 CDRL3
(SEQ ID NO:) (SEQ ID NO:) (SEQ ID NO:)
37468 | RASQDISSFLA AASSLQD QKSVYFPPT
BiPDL3-3, | (93) (94) (95)
27907 | RASQFVYSSDLA GASARAA MQFGWWPPRT
BiPDL4-3, | (51) (52) (53)




27869 | RASQFVYSSDLA | GASTRKT LQFGWWPPRT
BiPDL4-1, | (45) (46) (47)

27893 | RASNSVVSSYLA | GAASRAN VQFGWWPPRT
BiPDL4-2, | (48) (49) (50)

27924 | RASHSVVSSYLA | GASSRED VQFGWWPPRT
BiPDL4-4, | (54) (55) (56)

21680 | RASQGISSWLA | AASSLQS QQYVYFPPT
BiPDL3-15 | (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) (91) (92)

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

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

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

in a tumor microenvironment.

[0008] Thus, in accordance with the present disclosure, there is provided an
antibody or antibody fragment that binds selectively to both PD-L1 and PD-L2 and having
clone-paired heavy and light chain CDR sequences from Tables 3 and 4, respectively. The
antibody or antibody fragment may be encoded by clone-paired variable sequences as set
forth in Table 1, may be encoded by light and heavy chain variable sequences having 70%,
80%, or 90% identity to clone-paired variable sequences as set forth in Table 1, or may be
encoded by light and heavy chain variable sequences having 95% or greater identity to
clone-paired sequences as set forth in Table 1. The antibody or antibody fragment may
comprise light and heavy chain variable sequences according to clone-paired sequences
from Table 2, may comprise light and heavy chain variable sequences having 70%, 80% or
90% identity to clone-paired sequences from Table 2, or may comprise light and heavy
chain variable sequences having 95% or greater identity to clone-paired sequences from
Table 2.

[0009] There is also provided a method of treating cancer in a subject comprising

contacting a PD-L1- or PD-L2-positive cancer cell in a subject with an antibody as
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described above. The PD-L1- or PD-L2-positive cancer cell may be a solid tumor cell, such
as a lung cancer cell, brain cancer cell, head & neck cancer cell, breast cancer cell, skin
cancer cell, liver cancer cell, pancreatic cancer cell, stomach cancer cell, colon cancer cell,
rectal cancer cell, uterine cancer cell, cervical cancer cell, ovarian cancer cell, testicular
cancer cell, skin cancer cell, esophageal cancer cell, a lymphoma cell, a renal cell carcinoma
cell, or may be a leukemia or myeloma such as acute myeloid leukemia, chronic

myelogenous leukemia or multiple myeloma.

[0010] The method may further comprise contacting the PD-L1- or PD-L2-positive
cancer cell with a second anti-cancer agent or treatment, such as chemotherapy,
radiotherapy, immunotherapy, hormonal therapy, or toxin therapy. The second anti-cancer
agent or treatment may inhibit an intracellular PD-L1 or PD-L2 function. The second anti-
cancer agent or treatment may be given at the same time as the first agent, or given before
and/or after the agent. The PD-L1- or PD-L2-positive cancer cell may be a metastatic

cancer cell, a multiply drug resistant cancer cell or a recurrent cancer cell.
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[0011] The antibody may be a single chain antibody, a single domain antibody, a
chimeric antibody, or a Fab fragment. The antibody may be a human antibody, murine
antibody, an 1gG, a humanized antibody or a humanized IgG. The antibody or antibody
fragment may further comprise a label, such as a peptide tag, an enzyme, a magnetic
particle, a chromophore, a fluorescent molecule, a chemiluminescent molecule, or a dye.
The antibody or antibody fragment may further comprise an antitumor drug linked thereto,
such as linked to the antibody or antibody fragment through a photolabile linker or an
enzymatically-cleaved linker. The antitumor drug may be a toxin, a radioisotope, a cytokine
or an enzyme. The antibody or antibody fragment may be conjugated to a nanoparticle or

a liposome

[0012] In another example, there is provided a method of treating a cancer in a
subject comprising delivering to the subject an antibody or antibody fragment having clone-
paired heavy and light chain CDR sequences from Tables 3 and 4, respectively. The
antibody fragment may be a recombinant scFv (single chain fragment variable) antibody,
Fab fragment, F(ab”)2 fragment, or Fv fragment. The antibody may be an IgG. The antibody
may be is a chimeric antibody. Delivering may comprise antibody or antibody fragment
administration, or genetic delivery with an RNA or DNA sequence or vector encoding the

antibody or antibody fragment.

[0013] The antibody or antibody fragment may be encoded by clone-paired light
and heavy chain variable sequences as set forth in Table 1, may be encoded by clone-paired
light and heavy chain variable sequences having 95% identify to as set forth in Table 1, and
may be encoded by light and heavy chain variable sequences having 70%, 80%, or 90%
identity to clone-paired sequences from Table 1. The antibody or antibody fragment may
comprise light and heavy chain variable sequences according to clone-paired sequences
from Table 2, may comprise light and heavy chain variable sequences having 70%, 80% or
90% identity to clone-paired sequences from Table 2, or may comprise light and heavy

chain variable sequences having 95% identity to clone-paired sequences from Table 2.

[0014] Also provided is a monoclonal antibody, wherein the antibody or antibody
fragment is characterized by clone-paired heavy and light chain CDR sequences from
Tables 3 and 4, respectively. The antibody fragment may be a recombinant scFv (single
chain fragment variable) antibody, Fab fragment, F(ab’)2 fragment, or Fv fragment. The

antibody may be a chimeric antibody, or an IgG.

-5-



[0015] The antibody or antibody fragment may be encoded by clone-paired light
and heavy chain variable sequences as set forth in Table 1, may be encoded by clone-paired
light and heavy chain variable sequences having 95% identify to as set forth in Table 1, and
may be encoded by light and heavy chain variable sequences having 70%, 80%, or 90%
identity to clone-paired sequences from Table 1. The antibody or antibody fragment may
comprise light and heavy chain variable sequences according to clone-paired sequences
from Table 2, may comprise light and heavy chain variable sequences having 70%, 80% or
90% identity to clone-paired sequences from Table 2, or may comprise light and heavy

chain variable sequences having 95% identity to clone-paired sequences from Table 2.

[0016] In yet another example, there is provided a hybridoma or engineered cell
encoding an antibody or antibody fragment wherein the antibody or antibody fragment is
characterized by clone-paired heavy and light chain CDR sequences from Tables 3 and 4,
respectively. The antibody fragment may be a recombinant scFv (single chain fragment
variable) antibody, Fab fragment, F(ab’)2 fragment, or Fv fragment. The antibody may be

a chimeric antibody or an 1gG

[0017] The antibody or antibody fragment may be encoded by clone-paired light
and heavy chain variable sequences as set forth in Table 1, may be encoded by clone-paired
light and heavy chain variable sequences having 95% identify to as set forth in Table 1, and
may be encoded by light and heavy chain variable sequences having 70%, 80%, or 90%
identity to clone-paired sequences from Table 1. The antibody or antibody fragment may
comprise light and heavy chain variable sequences according to clone-paired sequences
from Table 2, may comprise light and heavy chain variable sequences having 70%, 80% or
90% identity to clone-paired sequences from Table 2, or may comprise light and heavy

chain variable sequences having 95% identity to clone-paired sequences from Table 2.

[0018] A further example comprises a cancer vaccine comprising one or more
antibodies or antibody fragments characterized by clone-paired heavy and light chain CDR
sequences from Tables 3 and 4, respectively. At least one antibody fragment may be a
recombinant scFv (single chain fragment variable) antibody, Fab fragment, F(ab”)2
fragment, or Fv fragment. At least one of antibody may be a chimeric antibody, or an IgG.
At least one antibody or antibody fragment may be encoded by clone-paired light and heavy
chain variable sequences as set forth in Table 1, may be encoded by clone-paired light and

heavy chain variable sequences having 95% identify to as set forth in Table 1, and may be
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encoded by light and heavy chain variable sequences having 70%, 80%, or 90% identity to
clone-paired sequences from Table 1. At least one antibody or antibody fragment may
comprise light and heavy chain variable sequences according to clone-paired sequences
from Table 2, may comprise light and heavy chain variable sequences having 70%, 80% or
90% identity to clone-paired sequences from Table 2, or may comprise light and heavy

chain variable sequences having 95% identity to clone-paired sequences from Table 2.

[0019] In another example there is provided a method of detecting PD-L1 or PD-
L2 expressing cells in a subject comprising contacting a sample from said subject with an
antibody or antibody fragment characterized by clone-paired heavy and light chain CDR
sequences from Tables 3 and 4, respectively, and detecting a PD-L1 or PD-L2 expressing
cell in said sample by binding said antibody or antibody fragment to a cell in said sample.
The sample may be a body fluid or a tissue sample. The cell may be a cancer cell, such as
a lymphoma cell, breast cancer cell, or renal cell carcinoma cell. The cell may be a cell
associated with immune suppression. The cell associated with immune suppression may be
a non-cancerous cell in a tumor microenvironment, such as a stromal cell or endothelial
cell. Detection may comprise ELISA, RIA, or Western blot. The method may further
comprise performing the method a second time and determining a change in orthopoxyvirus
antigen levels as compared to the first assay. The antibody or antibody fragment may be
encoded by clone-paired light and heavy chain variable sequences as set forth in Table 1,
may be encoded by clone-paired light and heavy chain variable sequences having 95%
identify to as set forth in Table 1, and may be encoded by light and heavy chain variable
sequences having 70%, 80%, or 90% identity to clone-paired sequences from Table 1. The
antibody or antibody fragment may comprise light and heavy chain variable sequences
according to clone-paired sequences from Table 2, may comprise light and heavy chain
variable sequences having 70%, 80% or 90% identity to clone-paired sequences from Table
2, or may comprise light and heavy chain variable sequences having 95% identity to clone-

paired sequences from Table 2.

[0020] It is contemplated that any method or composition described herein can be
implemented with respect to any other method or composition described herein. Other
objects, features and advantages of the present disclosure will become apparent from the
following detailed description. It should be understood, however, that the detailed

description and the specific examples, while indicating specific examples of the



CLAIMS
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1. An antibody or antibody fragment comprising clone-paired heavy and light CDR
sequences from
Antibody CDRH1 CDRH2 CDRH3
(SEQ ID NO:) (SEQ ID NO:) (SEQ ID NO: )
37468 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-3, | (78) (79) (80)
27907 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-3; | (33) (34) (35)
27869 | FTFDEYGMH VIGYDGLNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-1,4 | (27) (28) (29)
27893 | FTFDEYGMH VIGYDGLNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-2, | (30) (31) (32)
27924 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-4, | (36) (37) (38)
21680 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-13 | (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
BiPDL3-2, | (75) (76) (77)
37475 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-4, | (81) (82) (83)
37477 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-5, | (84) (85) (86)
and from
Antibody CDRL1 CDRL2 CDRL3
(SEQ ID NO:) (SEQ ID NO:) (SEQ ID NO:)
37468 | RASQDISSFLA AASSLQD QKSVYFPPT
BiPDL3-3; | (93) (94) (95)
27907 | RASQFVYSSDLA GASARAA MQFGWWPPRT
BiPDL4-3, | (51) (52) (53)
27869 | RASQFVYSSDLA GASTRKT LQFGWWPPRT
BiPDL4-1, | (45) (46) (47)
27893 | RASNSVVSSYLA GAASRAN VQFGWWPPRT
BiPDL4-2, | (48) (49) (50)




27924 | RASHSVVSSYLA GASSRED VQFGWWPPRT
BiPDL4-4, | (54) (55) (56)

21680 | RASQGISSWLA AASSLQS QQYVYFPPT
BiPDL3-15 | (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) (91) (92)

37475 | RASQGISTFLA AASALHS QRAVYFPPT
BiPDL3-4, | (96) (97) (98)

37477 | RASKGISSFLA AADSIQS QSAVYFPPT
BiPDL3-5, | (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 clone-

paired sequences from

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

GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA
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27869
Light
BiPDL4-14

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTCTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893
Heavy
BiPDL4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27893
Light
BiPDL4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-4,4

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27924
Light
BiPDL4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

11
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21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

12

20786
Heavy
BiPDL2-1,

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC
CTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT
GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTCTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA

13

20786
Light
BiPDL2-1,

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
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 clone-paired sequences from

Clone 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
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27869
Heavy
BiPDL4-14

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27869
Light
BiPDL4-14

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTCTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893
Heavy
BiPDL4-2,4

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27893
Light
BiPDL4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-4,4

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27924
Light
BiPDL4-4,4

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10
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21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

11

21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

12

20786
Heavy
BiPDL2-1,

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC
CTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT
GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTCTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA

13

20786
Light
BiPDL2-1;

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT
ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

14

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 clone-paired sequences from

GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

Clone Variable Sequence Region SEQ
ID NO:
27907 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG 7
Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
BiPDL4-34| ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
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27907
Light
BiPDL4-34

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA

27869
Heavy
BiPDL4-14

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27869
Light
BiPDL4-14

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTCTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893
Heavy
BiPDL4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27893
Light
BiPDL4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-44

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA
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27924
Light
BiPDL4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

11

21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

12

20786
Heavy
BiPDL2-1,

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC
CTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT
GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTCTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA

13

20786
Light
BiPDL2-1,

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT
ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

14

5.

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

fragment comprises light and heavy chain variable sequences according to clone-paired

sequences from

Clone \Variable Sequence SEQ ID
NO:

37468 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY 67

BiPDL3-3s [CARDGRRMGTPSFDIWGQGTMVTVSS
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37468

DIQMTQSPSSVSASVGDRVT I TCRASQD I SSFLAWYQQKPGKAPKLL

Light I YAASSLQDGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQKSVYF | o

BiPDL3-3; PPTFGGGTKVEIK

a§f7 QVQLVESGGGV 1QPGRSLRLSCAASGFTESAYLMHWVRQAPGKGLEW

oo 5, VAAIGYDGHNKYYADSVKGRFT ISRONSKNTLYLQUNSLRAEDTAVY | 19
4 YCARAG IEYSYAYTDYWGQGTLVTVSS

E}%ﬂ7 E IVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

I 5. |L1YGASARAAG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCHQFGH | 20
4 WPPRTFGGGTKVE IK

ag?g QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

Doy 1, VAVIGYDGLNKYYADSVKGRFT I SRONSKNTLYLQUNSLRAEDTAVY | 15
4 YCARAG IEYSYAYTDYWGQGTLVTVSS

f}ﬁﬁ’ E IVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

I .1, [LIYGASTRKTGIPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCLQFGH| 16
4 WPPRTFGGGTKVE IK

a§?3 QVQLVESGGGVVQPGRSLRLSCAASGFTEDEYGMHWVRQAPGKGLEW

L 5. VAVIGYDGLNKYYADSVKGRFT I SRONSKNTLYLQUNSLRAEDTAVY | 17
4 YCARAG IEYSYAYTDYWGQGTLVTVSS

E}ﬁig E IVLTQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL

O . |LIYGAASRANG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCVQFG| 18
* WPPRTFGGGTKVEIK

a§f4 QVQLVESGGGV 1QPGRSLRLSCAASGFTESAYLMHWVRQAPGKGLEW

Do 4, VAAIGYDGHNKYYADSVKGRFT I SRONSKNTLYLQUNSLRAEDTAVY | 21
* YCARAG IEYSYAYTDYWGQGTLVTVSS

f}%ﬁ' E IVLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL

O 4, |L1YGASSREDG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCVQFGH | 22
4 WPPRTFGGGTKVE IK

agfo QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Doy 1. |GETDVSGHTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY | 23
3 |CARDGRRMGTPSFDIWGQGTMVTVSS

f}%i) DIQLTQSPSSVSASVGDRVT I TCRASQG I SSWLAWYQQKPGKAPKLL

I 1. [1YAASSLQSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQQYVYF | 24
3 |PPTEGGGTKVEIK

ﬁgf6 QVQLVQSGAEVKKPGSSVKVSCKASGGTESSWL I SWWRQAPGQGLEW

By 5.1, MGGIIPILGTARYAQKFQGRVT I TADESTSTAYMELSSLRSEDTAVY | 25

YCARVYRAASWFDPWGQGTLVTVSS
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E(Iﬁﬁ t6 DIQMTQSPSSLSASVGDRVT I TCQASQD I SNYLNWYQQKPGKAPKLL

Bi%DLZ—l I YDASNLETGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQPFHL 26
2 ITFGGGTKVEIK

37464 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY 63

BiPDL3-1, [CARDGRRMGTPSFDIWGQGTMVTVSS

37464 DIQMTQSPSSVSASVGDRVT I TCRASQG INSFLAWYQQKPGKAPKLL

Light I YAASSLNSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKAVYF 64

BiPDL3-14 PPTFGGGTKVEIK

37465 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY 65

BiPDL3-24 |[CARDGRRMGTPSFDIWGQGTMVTVSS

37465 DIQMTQSPSSVSASVGDRVT I TCRASQG I SNFLAWYQQKPGKAPKLL

Light I YAASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKAVYF 66

BiPDL3-2; PPTFGGGTKVEIK

37475 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY 69

BiPDL3-4, CARDGRRMGTPSFDIWGQGTMVTVSS

37475 DIQMTQSPSSVSASVGDRVT I TCRASQGISTFLAWYQQKPGKAPKLL

Light I YAASALHSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQRAVYF 70

BiPDL3-4s 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 clone-paired sequences from

Clone \Variable Sequence SEQ ID
NO:

37468 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY 67

BiPDL3-3s [CARDGRRMGTPSFDIWGQGTMVTVSS

37468 DIQMTQSPSSVSASVGDRVT ITCRASQD I SSFLAWYQQKPGKAPKLL

Light 1 YAASSLQDGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQKSVYF 68

BiPDL3-3: PPTFGGGTKVEIK

2H7e?aO7 QVQLVESGGGV IQPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

BiPI\Z;)|/_4-34 VAA1GYDGMNKYYADSVKGRFT ISRDNSKNTLYLQMNSLRAEDTAVY | 19

YCARAGIEYSYAYTDYWGQGTLVTVSS
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27907

EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

E%EL43 L 1 YGASARAAG I PDRFSGSGSGTDFTLT ISRLEPEDFAVYYCMQFGW | 20

! >4 WPPRTFGGGTKVE IK

ang QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

BPE%AHI VAV IGYDGLNKYYADSVKGRFT I SRONSKNTLYLQMNSLRAEDTAVY | 15
4 YCARAGIEYSYAYTDYWGQGTLVTVSS

f}ﬂia E1VLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

B%DL44 L 1YGASTRKTGIPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCLQFGW| 16
4 WPPRTFGGGTKVE IK

agfs QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

Bméi442 VAV 1GYDGLNKYYADSVKGRFT I SRDNSKNTLYLQMNSLRAEDTAVY | 17
4 YCARAGIEYSYAYTDYWGQGTLVTVSS

E}ﬁ%g E1VLTQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL

E¥%DL42 L 1YGAASRANG I PDRFSGSGSGTDFTLT I SRLEPEDFAVYYCVQFGW| 18

! 4 WPPRTFGGGTKVE IK

a§f4 QVQLVESGGGV 1QPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

Bméi4¢1 VAAIGYDGMNKYYADSVKGRFT I SRONSKNTLYLQMNSLRAEDTAVY | 21
4 YCARAGIEYSYAYTDYWGQGTLVTVSS

i}%ﬁ' E1VLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL

E{%DL44_ L 1YGASSREDG I PDRFSGSGSGTDFTLT I SRLEPEDFAVYYCVQFGW| 22

! “* WPPRTFGGGTKVEIK

agfo QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

BPEK34. I GETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY | 23
3 |CARDGRRMGTPSFD IWGQGTMVTVSS

f}%i) DIQLTQSPSSVSASVGDRVT I TCRASQG I SSWLAWYQQKPGKAPKLL

lm%DL34_ 1 YAASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYVYF | 24
3 PPTEGGGTKVEIK

asz QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSWL I SWWRQAPGQGLEW

BPEKZ4. MGG I 1P ILGTARYAQKFQGRVT I TADESTSTAYMELSSLRSEDTAVY | 25
2 lYCARVYRAASWFDPWGQGTLVTVSS

f?ﬁf DIQMTQSPSSLSASVGDRVT I TCQASQD I SNYLNWYQQKPGKAPKLL

lm%DL24_ IYDASNLETGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQPFHL | 26
2 ITFGGGTKVEIK

37464 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY |

BiPDL3-14 [CARDGRRMGTPSFD IWGQGTMVTVSS
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37464 DIQMTQSPSSVSASVGDRVT I TCRASQG INSFLAWYQQKPGKAPKLL

Light I YAASSLNSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKAVYF 64
BiPDL3-1s PPTFGGGTKVEIK

37465 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY 65
BiPDL3-2; CARDGRRMGTPSFDIWGQGTMVTVSS

37465 DIQMTQSPSSVSASVGDRVT ITCRASQG I SNFLAWYQQKPGKAPKLL

Light 1 YAASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKAVYF 66
BiPDL3-24 PPTFGGGTKVEIK

37475 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY 69
BiPDL3-4, CARDGRRMGTPSFDIWGQGTMVTVSS

37475 DIQMTQSPSSVSASVGDRVTITCRASQG I STFLAWYQQKPGKAPKLL

Light I YAASALHSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQRAVYF 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

clone-paired sequences from

YCARAGIEYSYAYTDYWGQGTLVTVSS

Clone \Variable Sequence SEQ ID
NO:

37468 QVQLQOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy  |IGETDVSGHTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY |

BiPDL3-3; CARDGRRMGTPSFDIWGQGTMVTVSS

37468 |DIQMTOSPSSVSASVGDRVT ITCRASQD I SSFLAWYQQKPGKAPKLL

Light I YAASSLQDGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQKSVYF | o

BiPDL3-3; PPTFGGGTKVEIK

ZHZ%W QVOLVESGGGY 1QPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

ooy 5, VAAIGYDGHNKYYADSVKGRFT ISRONSKNTLYLQUNSLRAEDTAVY | 19
IPDL4-34  cARAGIEYSYAYTDYWGQGTLVTVSS

ﬂgﬁz EIVLTOSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

I 5, |L1YGASARAAG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCHQFGH | 20
P43 \WPPRTFGGGTKVEIK

ﬁ@eg QVOLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

D 11, VAVIGYDGLNKYYADSVKGRFT ISRDNSKNTLYLQUNSLRAEDTAVY | 15

-84 -




27869

EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

EEE;JL1 L 1YGASTRKTG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCLQFGW | 16
4 WPPRTFGGGTKVE IK

a§f3 QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

BPEK4&Z VAV IGYDGLNKYYADSVKGRFT I SRDNSKNTLYLQMNSLRAEDTAVY | 17
* YCARAGIEYSYAYTDYWGQGTLVTVSS

f}%ﬁg EIVLTQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL

Eﬁ%DL42 L 1YGAASRANG I PDRFSGSGSGTDFTLT ISRLEPEDFAVYYCVQFGW| 18
4 WPPRTFGGGTKVE IK

a§f4 QVOLVESGGGY 1QPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

Bmé{4¢1 VAAIGYDGMNKYYADSVKGRFT I SRONSKNTLYLQMNSLRAEDTAVY | 21
* IYCARAGIEYSYAYTDYWGQGTLVTVSS

f}%ﬁ' EIVLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL

EH%DL44_ L 1YGASSREDG I PDRFSGSGSGTDFTLT ISRLEPEDFAVYYCVQFGW| 22
4 WPPRTFGGGTKVE IK

ﬁgfo QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Bmé{34_ I GETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY| 23
% |ICARDGRRMGTPSFDIWGQGTMVTVSS

f}ﬁi) DIQLTQSPSSVSASVGDRVT I TCRASQG I SSWLAWYQQKPGKAPKLL

lm%DL34_ 1 YAASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYVYF| 24
% PPTFGGGTKVEIK

ﬂgf6 QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSWL I SWWRQAPGQGLEW

BPEKZ4. MGG I IPILGTARYAQKFQGRVT I TADESTSTAYMELSSLRSEDTAVY| 25
2 YCARVYRAASWFDPWGQGTLVTVSS

f?ﬁf DIQMTQSPSSLSASVGDRVT I TCQASQD I SNYLNWYQQKPGKAPKLL

lm%DL24_ I YDASNLETGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQPFHL | 26
2 ITFGGGTKVEIK

37464 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy | GETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY |

BiPDL3-14 CARDGRRMGTPSFDIWGQGTMVTVSS

37464 DIQMTQSPSSVSASVGDRVT I TCRASQG INSFLAWYQQKPGKAPKLL

Light I YAASSLNSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKAVYF |

BiPDL3-1, PPTEGGGTKVEIK

37465 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy | GETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY |

BiPDL3-2; CARDGRRMGTPSFDIWGQGTMVTVSS
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37465 DIQMTQSPSSVSASVGDRVT I TCRASQG I SNFLAWYQQKPGKAPKLL

Light I YAASSLQSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQKAVYF|
BiPDL3-2; PPTFGGGTKVEIK

37475 QVOLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY| o
BiPDL3-4;, CARDGRRMGTPSFDIWGQGTMVTVSS

37475 DIQMTQSPSSVSASVGDRVT I TCRASQG I STFLAWYQQKPGKAPKLL

Light I YAASALHSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQRAVYF| o
BiPDL3-4, PPTFGGGTKVEIK

8. The antibody or antibody fragment of claims 1-7, wherein the antibody fragment is a
recombinant scFv (single chain fragment variable) antibody, Fab fragment, F(ab’)2
fragment, or Fv fragment.

0. The antibody or antibody fragment of claims 1-7, wherein said antibody is a chimeric
antibody.

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

11.  The antibody or antibody fragment 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 of claims 1-11, wherein said antibody or antibody fragment
is a human antibody.

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

14. Use of an antibody or antibody fragment having clone-paired heavy and light chain
CDR sequences from

. CDRH1 CDRH2 CDRH3
Antibody
(SEQ ID NO:) (SEQ ID NO:) (SEQ ID NO:)
37468 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-3, | (78) (79) (80)
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27907 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-3, | (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
BiPDL4-4, | (36) (37) (38)

21680 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-1; | (39) (40) (41)

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

37464 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-1, | (72) (73) (74)

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

37475 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-4, | (81) (82) (83)

37477 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-5, | (84) (85) (86)

and from
Antibody CDRL1 CDRL2 CDRL3

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

37468 | RASQDISSFLA AASSLQD QKSVYFPPT
BiPDL3-3, | (93) (94) (95)

27907 | RASQFVYSSDLA | GASARAA MQFGWWPPRT
BiPDL4-3, | (51) (52) (53)

27869 | RASQFVYSSDLA | GASTRKT LQFGWWPPRT
BiPDL4-1, | (45) (46) (47)

27893 | RASNSVVSSYLA | GAASRAN VQFGWWPPRT
BiPDL4-2, | (48) (49) (50)

27924 | RASHSVVSSYLA | GASSRED VQFGWWPPRT
BiPDL4-4, | (54) (55) (56)

21680 | RASQGISSWLA AASSLQS QQYVYFPPT
BiPDL3-15 | (57) (58) (59)

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

37464 | RASQGINSFLA AASSLNS QKAVYFPPT
BiPDL3-14 | (87) (88) (89)
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37465 | RASQGISNFLA AASSLQS QKAVYFPPT
BiPDL3-2, | (90) (91) (92)

37475 | RASQGISTFLA AASALHS QRAVYFPPT
BiPDL3-4, | (96) (97) (98)

37477 | RASKGISSFLA AADSIQS QSAVYFPPT
BiPDL3-5, | (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 clone-paired light
and heavy chain variable sequences as set forth in
Clone 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
BiPDL4-1,| GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC

CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTCTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA
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27893
Heavy
BiPDL4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27893
Light
BiPDL4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-4,4

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27924
Light
BiPDL4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

11

21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

12
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20786
Heavy
BiPDL2-1

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC
CTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT
GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTCTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA

13

20786
Light
BiPDL2-1,

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT
ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

14

16.

The use of claim 14-15, wherein said antibody or antibody fragment is encoded by light

and heavy chain variable sequences having at least 70%, 80%, or 90% identity to clone-

paired sequences from

Clone 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
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27869
Light
BiPDL4-14

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTCTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893
Heavy
BiPDL4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27893
Light
BiPDL4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-4,4

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27924
Light
BiPDL4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

11
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21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

12

20786
Heavy
BiPDL2-1,

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC
CTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT
GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTCTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA

13

20786
Light
BiPDL2-1,

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT
ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

14

17.

The use of claim 14-15, the antibody or antibody fragment is encoded by clone-paired

light and heavy chain variable sequences having at least 95% identity to clone-paired

sequences as set forth in

Clone Variable Sequence Region SEQ
ID NO:
27907 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG 7
Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
BiPDL4-3,| ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA
27907 GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG 8
Light GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
BiPDL4-34| GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC

CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA
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27869
Heavy
BiPDL4-14

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27869
Light
BiPDL4-14

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTCTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893
Heavy
BiPDL4-2,4

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27893
Light
BiPDL4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-4,4

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27924
Light
BiPDL4-4,4

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10
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21680 CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA | 11

Heavy AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT

BiPDL3-13| ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

21680 GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG | 12

Light AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT

BiPDL3-13| 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 clone-paired sequences from
Clone Variable Sequence SEQ ID
NO:

37468 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY 67

BiPDL3-3;4 |[CARDGRRMGTPSFDIWGQGTMVTVSS

37468 DIQMTQSPSSVSASVGDRVTITCRASQD ISSFLAWYQQKPGKAPKLL

Light 1 YAASSLQDGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKSVYF 68

BiPDL3-3; PPTFGGGTKVEIK

azg; QVQLVESGGGV IQPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

BiPDL4-3, VAA1GYDGMNKYYADSVKGRFT ISRDNSKNTLYLQMNSLRAEDTAVY | 19

YCARAGIEYSYAYTDYWGQGTLVTVSS
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27907

EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

E%EL43 L 1 YGASARAAG I PDRFSGSGSGTDFTLT ISRLEPEDFAVYYCMQFGW | 20

! >4 WPPRTFGGGTKVE IK

ang QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

BPE%AHI VAV IGYDGLNKYYADSVKGRFT I SRONSKNTLYLQMNSLRAEDTAVY | 15
4 YCARAGIEYSYAYTDYWGQGTLVTVSS

f}ﬂia E1VLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

B%DL44 L 1YGASTRKTGIPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCLQFGW| 16
4 WPPRTFGGGTKVE IK

agfs QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

Bméi442 VAV 1GYDGLNKYYADSVKGRFT I SRDNSKNTLYLQMNSLRAEDTAVY | 17
4 YCARAGIEYSYAYTDYWGQGTLVTVSS

E}ﬁ%g E1VLTQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL

E¥%DL42 L 1YGAASRANG I PDRFSGSGSGTDFTLT I SRLEPEDFAVYYCVQFGW| 18

! 4 WPPRTFGGGTKVE IK

a§f4 QVQLVESGGGV 1QPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

Bméi4¢1 VAAIGYDGMNKYYADSVKGRFT I SRONSKNTLYLQMNSLRAEDTAVY | 21
4 YCARAGIEYSYAYTDYWGQGTLVTVSS

i}%ﬁ' E1VLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL

E{%DL44_ L 1YGASSREDG I PDRFSGSGSGTDFTLT I SRLEPEDFAVYYCVQFGW| 22

! “* WPPRTFGGGTKVEIK

agfo QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

BPEK34. I GETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY | 23
3 |CARDGRRMGTPSFD IWGQGTMVTVSS

f}%i) DIQLTQSPSSVSASVGDRVT I TCRASQG I SSWLAWYQQKPGKAPKLL

lm%DL34_ 1 YAASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYVYF | 24
3 PPTEGGGTKVEIK

asz QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSWL I SWWRQAPGQGLEW

BPEKZ4. MGG I 1P ILGTARYAQKFQGRVT I TADESTSTAYMELSSLRSEDTAVY | 25
2 lYCARVYRAASWFDPWGQGTLVTVSS

f?ﬁf DIQMTQSPSSLSASVGDRVT I TCQASQD I SNYLNWYQQKPGKAPKLL

lm%DL24_ IYDASNLETGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQPFHL | 26
2 ITFGGGTKVEIK

37464 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY |

BiPDL3-14 [CARDGRRMGTPSFD IWGQGTMVTVSS
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37464 DIQMTQSPSSVSASVGDRVT ITCRASQG INSFLAWYQQKPGKAPKLL

Light I YAASSLNSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKAVYF 64
BiPDL3-14 PPTFGGGTKVEIK

37465 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY 65
BiPDL3-2; [CARDGRRMGTPSFDIWGQGTMVTVSS

37465 DIQMTQSPSSVSASVGDRVT I TCRASQG I SNFLAWYQQKPGKAPKLL

Light I YAASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKAVYF 66
BiPDL3-2; PPTFGGGTKVEIK

37475 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY 69
BiPDL3-4, CARDGRRMGTPSFDIWGQGTMVTVSS

37475 DIQMTQSPSSVSASVGDRVT I TCRASQG I STFLAWYQQKPGKAPKLL

Light I YAASALHSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQRAVYF 70
BiPDL3-4, 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 clone-paired

sequences from

Clone \Variable Sequence SEQ ID
NO:

37468 QVQLQOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy  |IGETDVSGHTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY |

BiPDL3-3; CARDGRRMGTPSFDIWGQGTMVTVSS

37468 |DIQMTOSPSSVSASVGDRVT ITCRASQD I SSFLAWYQQKPGKAPKLL

Light I YAASSLQDGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQKSVYF | o

BiPDL3-3; PPTFGGGTKVEIK

ZHZ%W QVOLVESGGGY 1QPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

ooy 5, VAAIGYDGHNKYYADSVKGRFT ISRONSKNTLYLQUNSLRAEDTAVY | 19
IPDL4-34  cARAGIEYSYAYTDYWGQGTLVTVSS

ﬂgﬁz EIVLTOSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

I 5, |L1YGASARAAG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCHQFGH | 20
P43 \WPPRTFGGGTKVEIK

ﬁ@eg QVOLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

D 11, VAVIGYDGLNKYYADSVKGRFT ISRDNSKNTLYLQUNSLRAEDTAVY | 15

YCARAGIEYSYAYTDYWGQGTLVTVSS
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27869

EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

EEE;JL1 L 1YGASTRKTG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCLQFGW | 16
4 WPPRTFGGGTKVE IK

a§f3 QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

BPEK4&Z VAV IGYDGLNKYYADSVKGRFT I SRDNSKNTLYLQMNSLRAEDTAVY | 17
* YCARAGIEYSYAYTDYWGQGTLVTVSS

f}%ﬁg EIVLTQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL

Eﬁ%DL42 L 1YGAASRANG I PDRFSGSGSGTDFTLT ISRLEPEDFAVYYCVQFGW| 18
4 WPPRTFGGGTKVE IK

a§f4 QVOLVESGGGY 1QPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

Bmé{4¢1 VAAIGYDGMNKYYADSVKGRFT I SRONSKNTLYLQMNSLRAEDTAVY | 21
* IYCARAGIEYSYAYTDYWGQGTLVTVSS

f}%ﬁ' EIVLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL

EH%DL44_ L 1YGASSREDG I PDRFSGSGSGTDFTLT ISRLEPEDFAVYYCVQFGW| 22
4 WPPRTFGGGTKVE IK

ﬁgfo QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Bmé{34_ I GETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY| 23
% |ICARDGRRMGTPSFDIWGQGTMVTVSS

f}ﬁi) DIQLTQSPSSVSASVGDRVT I TCRASQG I SSWLAWYQQKPGKAPKLL

lm%DL34_ 1 YAASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYVYF| 24
% PPTFGGGTKVEIK

ﬂgf6 QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSWL I SWWRQAPGQGLEW

BPEKZ4. MGG I IPILGTARYAQKFQGRVT I TADESTSTAYMELSSLRSEDTAVY| 25
2 YCARVYRAASWFDPWGQGTLVTVSS

f?ﬁf DIQMTQSPSSLSASVGDRVT I TCQASQD I SNYLNWYQQKPGKAPKLL

lm%DL24_ I YDASNLETGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQPFHL | 26
2 ITFGGGTKVEIK

37464 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy | GETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY |

BiPDL3-14 CARDGRRMGTPSFDIWGQGTMVTVSS

37464 DIQMTQSPSSVSASVGDRVT I TCRASQG INSFLAWYQQKPGKAPKLL

Light I YAASSLNSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKAVYF |

BiPDL3-1, PPTEGGGTKVEIK

37465 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy | GETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY |

BiPDL3-2; CARDGRRMGTPSFDIWGQGTMVTVSS
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37465

DIQMTQSPSSVSASVGDRVT I TCRASQG I SNFLAWYQQKPGKAPKLL

Light I YAASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKAVYF 66

BiPDL3-2; PPTFGGGTKVEIK

37475 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY 69

BiPDL3-4s CARDGRRMGTPSFDIWGQGTMVTVSS

37475 DIQMTQSPSSVSASVGDRVT I TCRASQG I STFLAWYQQKPGKAPKLL

Light I YAASALHSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQRAVYF 70

BiPDL3-4s PPTFGGGTKVEIK

20.  The use of claim 14, encoded by light and heavy chain variable sequences having 95%

identity to clone-paired sequences from
Clone \Variable Sequence SEQ ID
NO:

37468 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY 67

BiPDL3-3; [CARDGRRMGTPSFDIWGQGTMVTVSS

37468 DIQMTQSPSSVSASVGDRVTITCRASQD ISSFLAWYQQKPGKAPKLL

Light 1 YAASSLQDGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKSVYF 68

BiPDL3-3; PPTFGGGTKVEIK

2H7e%07 QVQLVESGGGV IQPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

BiPI?I/_4—3 VAAIGYDGMNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY | 19
* IYCARAGI EYSYAYTDYWGQGTLVTVSS

i?gr? t7 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

Bi%DL4—3 LIYGASARAAGIPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCMQFGW 20
* WPPRTFGGGTKVEIK

2H7£169 QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

BiPI\9|/_4—1 VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY | 15
* YCARAGIEYSYAYTDYWGQGTLVTVSS

E?Br?tg EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

Bi%DL4—1 L1YGASTRKTGIPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCLQFGW | 16
* WPPRTFGGGTKVEIK

2H7e£;93 QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

BiPE/))I/_4-24 VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY | 17

YCARAGIEYSYAYTDYWGQGTLVTVSS
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27893

EIVLTQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL

EﬁﬁgL42 L 1 YGAASRANG I PDRFSGSGSGTDFTLT ISRLEPEDFAVYYCVQFGW | 18

! 24 WPPRTFGGGTKVE IK

a§f4 QVQLVESGGGV 1QPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

BP¥K441 VAAIGYDGMNKYYADSVKGRFT I SRONSKNTLYLQMNSLRAEDTAVY | 21
* YCARAGIEYSYAYTDYWGQGTLVTVSS

f}%ﬁ' EIVLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL

Eﬁ%DL44_ L 1YGASSREDG I PDRFSGSGSGTDFTLT I SRLEPEDFAVYYCVQFGW| 22
4 WPPRTFGGGTKVE IK

ﬁg?o QVOLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

BPE%34. I GETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY | 23
3 |CARDGRRMGTPSFD IWGQGTMVTVSS

i}ﬁi) DIQLTQSPSSVSASVGDRVT I TCRASQG I SSWLAWYQQKPGKAPKLL

E{%DL34_ 1 YAASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYVYF| 24

! 3 PPTEGGGTKVEIK

ﬁgf6 QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSWL I SWWRQAPGQGLEW

Bméiz4. MGG I 1P ILGTARYAQKFQGRVT I TADESTSTAYMELSSLRSEDTAVY | 25
2 lYCARVYRAASWFDPWGQGTLVTVSS

i?ﬁf DIQMTQSPSSLSASVGDRVT I TCQASQD I SNYLNWYQQKPGKAPKLL

E{%DLZJ. I YDASNLETGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQPFHL | 26

! L2 I TEGGGTKVEIK

37464 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY |

BiPDL3-14 (CARDGRRMGTPSFDIWGQGTMVTVSS

37464  DIQMTQSPSSVSASVGDRVT ITCRASQG INSFLAWYQQKPGKAPKLL

Light I YAASSLNSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKAVYF |

BiPDL3-14 PPTFGGGTKVEIK

37465 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY |

BiPDL3-2, (CARDGRRMGTPSFDIWGQGTMVTVSS

37465 DIQMTQSPSSVSASVGDRVT I TCRASQG I SNFLAWYQQKPGKAPKLL

Light I YAASSLQSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQKAVYF |

BiPDL3-2, PPTFGGGTKVEIK

37475 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY | o

BiPDL3-44 [CARDGRRMGTPSFD IWGQGTMVTVSS
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37475 DIQMTQSPSSVSASVGDRVT I TCRASQG I STFLAWYQQKPGKAPKLL

Light I YAASALHSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQRAVYF 70

BiPDL3-4; PPTFGGGTKVEIK

21.  The use of claims 14-20, wherein the antibody fragment is a recombinant scFv (single
chain fragment variable) antibody, Fab fragment, F(ab’), fragment, or Fv fragment.

22.  The use of claims 14-21, wherein said antibody is an IgG.

23.  The use of claims 14-20, wherein said antibody is a chimeric antibody.

24.  The use of claim 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.

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

the antibody or antibody fragment is characterized by clone-paired heavy and light

chain CDR sequences from

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

37468 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-3; | (78) (79) (80)

27907 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-3; | (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
BiPDL4-4, | (36) (37) (38)

21680 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-1; | (39) (40) (41)

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

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

37465 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-2, | (75) (76) (77)

37475 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-4, | (81) (82) (83)

37477 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-5, | (84) (85) (86)

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

37468 | RASQDISSFLA AASSLQD QKSVYFPPT
BiPDL3-3, | (93) (94) (95)

27907 | RASQFVYSSDLA GASARAA MQFGWWPPRT
BiPDL4-3, | (51) (52) (53)

27869 | RASQFVYSSDLA GASTRKT LQFGWWPPRT
BiPDL4-1, | (45) (46) (47)

27893 | RASNSVVSSYLA GAASRAN VQFGWWPPRT
BiPDL4-2, | (48) (49) (50)

27924 | RASHSVVSSYLA GASSRED VQFGWWPPRT
BiPDL4-4, | (54) (55) (56)

21680 | RASQGISSWLA AASSLQS QQYVYFPPT
BiPDL3-1; | (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) (91) (92)

37475 | RASQGISTFLA AASALHS QRAVYFPPT
BiPDL3-4, | (96) (97) (98)

37477 | RASKGISSFLA AADSIQS QSAVYFPPT
BiPDL3-5, | (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 clone-

paired sequences from

Clone Variable Sequence Region SEQ

ID NO:
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27907
Heavy
BiPDL4-34

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27907
Light
BiPDL4-34

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA

27869
Heavy
BiPDL4-14

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27869
Light
BiPDL4-14

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTCTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893
Heavy
BiPDL4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27893
Light
BiPDL4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA
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27924
Heavy
BiPDL4-4,4

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27924
Light
BiPDL4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

11

21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

12

20786
Heavy
BiPDL2-1

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC
CTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT
GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTCTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA

13

20786
Light
BiPDL2-1,

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT
ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

14
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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 clone-paired variable sequences from
Clone Variable Sequence Region SEQ
ID NO:
27907 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG 7
Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
BiPDL4-34| ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA
27907 GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG 8
Light GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
BiPDL4-3,| GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA
27869 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG 3
Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
BiPDL4-1,| ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA
27869 GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG 4
Light GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
BiPDL4-1,| GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTCTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA
27893 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG 5
Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
BiPDL4-2,| ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG

GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

-104 -




27893
Light
BiPDL4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-44

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27924
Light
BiPDL4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

11

21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

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

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 clone-paired variable sequences from

Clone 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
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTCTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA
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27893
Heavy
BiPDL4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27893
Light
BiPDL4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-4,4

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27924
Light
BiPDL4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

11

21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

12
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20786
Heavy
BiPDL2-1

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC
CTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT
GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTCTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA

13

20786
Light
BiPDL2-1,

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT
ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

14

29. The

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

antibody

fragment comprises light and heavy chain variable sequences according to clone-paired

sequences from

Clone \Variable Sequence SEQ ID
NO:

37468 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY |

BiPDL3-3, (CARDGRRMGTPSFDIWGQGTMVTVSS

37468 DIQMTQSPSSVSASVGDRVT I TCRASQD I SSFLAWYQQKPGKAPKLL

Light  YAASSLQDGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKSVYF | o

BiPDL3-34 [PPTFGGGTKVEIK

2H7ega07 QVQLVESGGGV 1QPGRSLRLSCAASGFTFSAY LMHWVRQAPGKGLEW

Bipl‘g’_ 4.3, [VAAIGYDGMNKYYADSVKGRFT I SRONSKNTLYLQMNSLRAEDTAVY | 19

4 YCARAGIEYSYAYTDYWGQGTLVTVSS
ﬂgﬁz E1VLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL
B.%DL 4.3, |L1YGASARAAG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCNQFGW | 20
! "4 WPPRTFGGGTKVEIK
ﬁ@ﬁg QVOLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW
B.PE’){_ 4.1, [VAVIGYDGLNKYYADSVKGRFT I SRONSKNTLYLQMNSLRAEDTAVY | 15
: 4 YCARAGIEYSYAYTDYWGQGTLVTVSS
ﬂSr?tg EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL
Bi%DL 4.1, L1YGASTRKTGIPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCLQFGW | 16
* WPPRTFGGGTKVE IK
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27893

QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

gﬁ§§{442 VAV IGYDGLNKYYADSVKGRFT I SRONSKNTLYLOMNSLRAEDTAVY | 17
4 YCARAG IEYSYAYTDYWGQGTLVTVSS
E}%ﬁ3 E IVLTQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL
O . |LIYGAASRANG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCVQFGH| 18
4 WPPRTFGGGTKVE IK
a§f4 QVQLVESGGGV 1QPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW
oY 1.4, VAAIGYDGMNKYYADSVKGRFTISRDNSKNTLYLQUNSLRAEDTAVY | 21
* YCARAG IEYSYAYTDYWGQGTLVTVSS
E}%ﬁ' EIVLTOSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL
SO 4, |L1YGASSREDG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCVQFGH | 22
' 4 WPPRTFGGGTKVE IK
ﬁg?o OVOLQOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Do 1. |GETDVSGHTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY | 23
3 |CARDGRRMGTPSFD IWGQGTMVTVSS
E}ﬁi) DIQLTQSPSSVSASVGDRVT ITCRASQG I SSWLAWYQQKPGKAPKLL
I 1. |1 YAASSLQSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQQYVYF | 24
' 3 PPTFGGGTKVE IK
ﬁgf6 QVOLVOSGAEVKKPGSSVKVSCKASGGTFSSWL I SWRQAPGQGLEW
Doy 1, MGGI IPILGTARYAQKFQGRVT I TADESTSTAYMELSSLRSEDTAVY | 25
2 Y CARVYRAASWFDPWGQGTLVTVSS
f?ﬁf D IQMTQSPSSLSASVGDRVT ITCQASQD I SNYLNWYQQKPGKAPKLL
O 1, |1YDASNLETGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQPFHL | 26
' 2 I TFGGGTKVEIK
37464 (QVOLQOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy ~ |IGETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY | -
BiPDL3-14 CARDGRRMGTPSFDIWGQGTMVTVSS
37464 DIQMTQSPSSVSASVGDRVT ITCRASQG INSFLAWYQQKPGKAPKLL
Light I YAASSLNSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQKAVYF |,
BiPDL3-1, PPTFGGGTKVE IK
37465  (QVOLQOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy  |IGETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY | o
BiPDL3-2; CARDGRRMGTPSFDIWGQGTMVTVSS
37465  DIOMTQSPSSVSASVGDRVTITCRASQG I SNFLAWYQQKPGKAPKLL
Light I YAASSLQSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQRAVYF |
BiPDL3-2; PPTFGGGTKVE IK
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37475

QVOLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY 69
BiPDL3-4s CARDGRRMGTPSFDIWGQGTMVTVSS

37475 DIQMTQSPSSVSASVGDRVT I TCRASQG I STFLAWYQQKPGKAPKLL

Light I YAASALHSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQRAVYF 70
BiPDL3-4s PPTFGGGTKVEIK

30.  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 clone-paired variable sequences from

Clone \Variable Sequence SEQ ID
NO:
37468 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY |
BiPDL3-3; CARDGRRMGTPSFDIWGQGTMVTVSS
37468 D IQMTQSPSSVSASVGDRVT I TCRASQD I SSFLAWY QQKPGKAPKLL
Light I YAASSLQDGVPSRFSGSGSGTDFTLT I SSLQPEDFATYYCQKSVYF | o
BiPDL3-3; PPTFGGGTKVEIK
a§?7 QVQLVESGGGV 1QPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW
BPE%AAB VAA1GYDGMNKYYADSVKGRFT I SRONSKNTLYLQMNSLRAEDTAVY | 19
“ YCARAGIEYSYAYTDYWGQGTLVTVSS
E}ﬂ$7 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL
B%DL43 L 1YGASARAAG I PDRFSGSGSGTDFTLT ISRLEPEDFAVYYCMQFGW | 20
* WPPRTFGGGTKVE IK
agfg QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW
BWE%AeL VAV 1GYDGLNKYYADSVKGRFT I SRONSKNTLYLQMNSLRAEDTAVY | 15
“ YCARAGIEYSYAYTDYWGQGTLVTVSS
f}%ﬁ’ EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL
B%DL41 L1YGASTRKTGIPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCLQFGW | 16
: 4 WPPRTFGGGTKVEIK
a§?3 QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW
BPE%4&Z VAV I1GYDGLNKYYADSVKGRFT I SRONSKNTLYLQMNSLRAEDTAVY | 17
' * YCARAGIEYSYAYTDYWGQGTLVTVSS
EZ%%3 E IVLTQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL
Eﬁ%DL424 L 1YGAASRANG I PDRFSGSGSGTDFTLT ISRLEPEDFAVYYCVQFGW | 18

WPPRTFGGGTKVEIK

- 110 -




27924

QVQLVESGGGV IQPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

gﬁi§{441 VAAIGYDGMNKYYADSVKGRFT I SRONSKNTLYLOMNSLRAEDTAVY | 21
4 YCARAG IEYSYAYTDYWGQGTLVTVSS

f}%ﬁ' E IVLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL

O 4, |L1YGASSREDG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCVQFG| 22
4 WPPRTFGGGTKVE IK

agfo OVOLQOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Doy 1. |GETDVSGHTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY | 23
3 |CARDGRRMGTPSFDIWGQGTMVTVSS

E}ﬁi) DIQLTQSPSSVSASVGDRVT I TCRASQG I SSWLAWYQQKPGKAPKLL

I 1. |1 YAASSLQSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQQYVYF | 24

' 3 PPTFGGGTKVE IK

ﬁgf6 QVOLVOSGAEVKKPGSSVKVSCKASGGTFSSWL I SWWRQAPGQGLEW

Do 1, MGGI IPILGTARYAQKFQGRVT I TADESTSTAYMELSSLRSEDTAVY | 25
2 Y CARVYRAASWFDPWGQGTLVTVSS

E?ﬁf D IQMTQSPSSLSASVGDRVT ITCQASQD I SNYLNWYQQKPGKAPKLL

O 1, |1YDASNLETGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQPFHL | 26

: 2 I TFGGGTKVEIK

37464  (QVOLQOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy  [IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY | .

BiPDL3-14 CARDGRRMGTPSFDIWGQGTMVTVSS

37464 DIOMTOSPSSVSASVGDRVT ITCRASQG INSFLAWYQQKPGKAPKLL

Light I YAASSLNSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQKAVYF |,

BiPDL3-14 PPTFGGGTKVE IK

37465  (QVOLQOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy |IGETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY | o

BiPDL3-24 CARDGRRMGTPSFDIWGQGTMVTVSS

37465  DIOMTQSPSSVSASVGDRVTITCRASQG I SNFLAWYQQKPGKAPKLL

Light I YAASSLQSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQKAVYF |

BiPDL3-2; PPTFGGGTKVE IK

37475  (QVOLQOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy ~|IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY | o

BiPDL3-44 CARDGRRMGTPSFDIWGQGTMVTVSS

37475  DIOMTQSPSSVSASVGDRVTITCRASQG I STFLAWYQQKPGKAPKLL

Light I YAASALHSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQRAVYF |

BiPDL3-4; PPTFGGGTKVE IK
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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

clone-paired sequences from

Clone Variable Sequence SEQ ID
NO:

37468 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY 67

BiPDL3-3; CARDGRRMGTPSFDIWGQGTMVTVSS

37468 DIQMTQSPSSVSASVGDRVTITCRASQD ISSFLAWYQQKPGKAPKLL

Light 1 YAASSLQDGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKSVYF 68

BiPDL3-34 PPTFGGGTKVEIK

|2—|7ei07 QVQLVESGGGV IQPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

BiPE/))|/_4-3 VAA1GYDGMNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY | 19
* YCARAGIEYSYAYTDYWGQGTLVTVSS

ﬁgr? t7 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

Bi%DL4—3 L1YGASARAAG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCMQFGW | 20
* WPPRTFGGGTKVE IK

|2_|7§59 QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

BiPI\9|/_4—1 VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY | 15
* IYCARAGI EYSYAYTDYWGQGTLVTVSS

ETBE t9 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

Bi%DL4—1 LIYGASTRKTGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCLQFGW 16
* WPPRTFGGGTKVEIK

2H7e?;193 QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

BiPI;)I/_4—2 VAVIGYDGLNKYYADSVKGRFT I SRDNSKNTLYLQMNSLRAEDTAVY 17
* YCARAGIEYSYAYTDYWGQGTLVTVSS

58?? t3 EIVLTQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL

Bi%DL4—2 LIYGAASRANG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCVQFGW 18
* WPPRTFGGGTKVEIK

I2-|7e%24 QVQLVESGGGV IQPGRSLRLSCAASGFTFSAY LMHWVRQAPGKGLEW

BiPI\9|/_4—4 VAAIGYDGMNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY | 21
* YCARAGIEYSYAYTDYWGQGTLVTVSS

i?gﬁtd' EIVLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL

Bi%DL4-44 L1YGASSREDG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCVQFGW | 22

WPPRTFGGGTKVEIK

-112 -




21680

QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

giesg{_:s_ L. [IGETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY | 23
3 |CARDGRRMGTPSFD IWGQGTMVTVSS

iimﬁto DIQLTQSPSSVSASVGDRVT I TCRASQG I SSWLAWYQQKPGKAPKLL

Bi%DLB—l 1 YAASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYVYF | 24
3 PPTFGGGTKVE IK

ZH%;% QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSWL I SWWRQAPGQGLEW

BiPI;)II_Z—l MGG I 1P ILGTARYAQKFQGRVT I TADESTSTAYMELSSLRSEDTAVY | 25
2 lYCARVYRAASWFDPWGQGTLVTVSS

E?7r?t6 DIQMTQSPSSLSASVGDRVT I TCQASQD I SNYLNWYQQKPGKAPKLL

B'%DLZ-l 1 YDASNLETGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQOPFHL | 26

! 2 \ITFGGGTKVEIK

37464 QVQLQOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY |

BiPDL3-14 [CARDGRRMGTPSFD IWGQGTMVTVSS

37464  DIQMTQSPSSVSASVGDRVT ITCRASQG INSFLAWYQQKPGKAPKLL

Light I YAASSLNSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKAVYF |

BiPDL3-1, PPTFGGGTKVEIK

37465 QVQLQOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY |

BiPDL3-2, (CARDGRRMGTPSFDIWGQGTMVTVSS

37465 DIQMTQSPSSVSASVGDRVT I TCRASQG I SNFLAWYQQKPGKAPKLL

Light I YAASSLQSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQKAVYF |

BiPDL3-2, PPTFGGGTKVEIK

37475 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY | o

BiPDL3-4, (CARDGRRMGTPSFDIWGQGTMVTVSS

37475 DIQMTQSPSSVSASVGDRVT ITCRASQG I STFLAWYQQKPGKAPKLL

Light I YAASALHSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQRAVYF|

BiPDL3-4, PPTFGGGTKVEIK

32.  The hybridoma or engineered cell of claims 25-31, wherein the antibody fragment is a

recombinant scFv (single chain fragment variable) antibody, Fab fragment, F(ab’)2

fragment, or Fv fragment.
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33.  The hybridoma or engineered cell of claims 25-32, wherein said antibody is a chimeric

antibody.

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

35.  The hybridoma or engineered cell of claim 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 clone-paired heavy and light chain CDR sequences from

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

37468 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-3, | (78) (79) (80)

27907 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-3, | (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
BiPDL4-4, | (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
BiPDL3-1, | (72) (73) (74)

37465 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-2, | (75) (76) (77)

37475 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-4, | (81) (82) (83)

37477 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-5; | (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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BiPDL3-3, | (93) (94) (95)

27907 | RASQFVYSSDLA | GASARAA MQFGWWPPRT
BiPDL4-3, | (51) (52) (53)

27869 | RASQFVYSSDLA | GASTRKT LQFGWWPPRT
BiPDL4-1, | (45) (46) (47)

27893 | RASNSVVSSYLA | GAASRAN VQFGWWPPRT
BiPDL4-2, | (48) (49) (50)

27924 | RASHSVVSSYLA | GASSRED VQFGWWPPRT
BiPDL4-4, | (54) (55) (56)

21680 | RASQGISSWLA | AASSLQS QQYVYFPPT
BiPDL3-15 | (57) (58) (59)

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

37464 | RASQGINSFLA AASSLNS QKAVYFPPT
BiPDL3-1, | (87) (88) (89)

37465 | RASQGISNFLA AASSLQS QKAVYFPPT
BiPDL3-2: | (90) (91) (92)

37475 | RASQGISTFLA AASALHS QRAVYFPPT
BiPDL3-4, | (96) (97) (98)

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

respectively.

BiPDL4-3, | ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG

GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

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 clone-
paired sequences from

Clone Variable Sequence Region SEQ

ID NO:
27907 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG 7
Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
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27907
Light
BiPDL4-34

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA

27869
Heavy
BiPDL4-14

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27869
Light
BiPDL4-14

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTCTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893
Heavy
BiPDL4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27893
Light
BiPDL4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-44

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA
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27924
Light
BiPDL4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

11

21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

12

20786
Heavy
BiPDL2-1,

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC
CTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT
GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTCTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA

13

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 clone-paired sequences from

Clone

Variable Sequence Region

SEQ
ID NO:
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27907
Heavy
BiPDL4-34

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27907
Light
BiPDL4-34

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA

27869
Heavy
BiPDL4-14

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27869
Light
BiPDL4-14

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTCTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893
Heavy
BiPDL4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27893
Light
BiPDL4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA
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27924
Heavy
BiPDL4-4,4

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27924
Light
BiPDL4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

11

21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

12

20786
Heavy
BiPDL2-1

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC
CTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT
GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTCTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA

13

20786
Light
BiPDL2-1,

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT
ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

14
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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 clone-paired sequences from

Clone Variable Sequence Region SEQ

ID NO:

27907 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG 7

Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT

BiPDL4-34| ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27907 GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG 8

Light GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA

BiPDL4-3,| GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA

27869 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG 3

Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT

BiPDL4-1,| ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27869 GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG 4

Light GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA

BiPDL4-1,| GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTCTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG 5

Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT

BiPDL4-2,| ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG

GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA
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27893
Light
BiPDL4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-44

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27924
Light
BiPDL4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

11

21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

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

40.

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

fragment comprises light and heavy chain variable sequences according to clone-paired

sequences from

WPPRTFGGGTKVEIK

Clone \Variable Sequence SEQ ID
NO:

37468 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY 67

BiPDL3-3s CARDGRRMGTPSFDIWGQGTMVTVSS

37468 DIQMTQSPSSVSASVGDRVTITCRASQD ISSFLAWYQQKPGKAPKLL

Light I YAASSLQDGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKSVYF 68

BiPDL3-3s PPTFGGGTKVEIK

|2_|7eQaO7 QVQLVESGGGV IQPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

BiPI\9|/_4—3 VAAIGYDGMNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY | 19
* YCARAGIEYSYAYTDYWGQGTLVTVSS

ﬁgr?z E1VLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

Bi%DL4—3 L1YGASARAAG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCMQFGW | 20
* WPPRTFGGGTKVEIK

|2_|269 QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

BiPI\Z;)I/_4-1 VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY | 15
* IYCARAGIEYSYAYTDYWGQGTLVTVSS

E?Sr?tg EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

Bi%DL4—1 L1YGASTRKTGIPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCLQFGW | 16
* WPPRTFGGGTKVE IK

I2-I7e§7193 QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

BiPI\9|/_4—2 VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY | 17
* IYCARAGIEYSYAYTDYWGQGTLVTVSS

iﬁ? t3 EIVLTQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL

Bi%DL4—24 L1YGAASRANG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCVQFGW | 18
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27924

QVQLVESGGGV IQPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

gﬁi§{441 VAAIGYDGMNKYYADSVKGRFT I SRONSKNTLYLOMNSLRAEDTAVY | 21
4 YCARAG IEYSYAYTDYWGQGTLVTVSS

f}%ﬁ' E IVLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL

O 4, |L1YGASSREDG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCVQFG| 22
4 WPPRTFGGGTKVE IK

agfo OVOLQOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Doy 1. |GETDVSGHTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY | 23
3 |CARDGRRMGTPSFDIWGQGTMVTVSS

E}ﬁi) DIQLTQSPSSVSASVGDRVT I TCRASQG I SSWLAWYQQKPGKAPKLL

I 1. |1 YAASSLQSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQQYVYF | 24

' 3 PPTFGGGTKVE IK

ﬁgf6 QVOLVOSGAEVKKPGSSVKVSCKASGGTFSSWL I SWWRQAPGQGLEW

Do 1, MGGI IPILGTARYAQKFQGRVT I TADESTSTAYMELSSLRSEDTAVY | 25
2 Y CARVYRAASWFDPWGQGTLVTVSS

E?ﬁf D IQMTQSPSSLSASVGDRVT ITCQASQD I SNYLNWYQQKPGKAPKLL

O 1, |1YDASNLETGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQPFHL | 26

: 2 I TFGGGTKVEIK

37464  (QVOLQOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy  [IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY | .

BiPDL3-14 CARDGRRMGTPSFDIWGQGTMVTVSS

37464 DIOMTOSPSSVSASVGDRVT ITCRASQG INSFLAWYQQKPGKAPKLL

Light I YAASSLNSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQKAVYF |,

BiPDL3-14 PPTFGGGTKVE IK

37465  (QVOLQOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy |IGETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY | o

BiPDL3-24 CARDGRRMGTPSFDIWGQGTMVTVSS

37465  DIOMTQSPSSVSASVGDRVTITCRASQG I SNFLAWYQQKPGKAPKLL

Light I YAASSLQSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQKAVYF |

BiPDL3-2; PPTFGGGTKVE IK

37475  (QVOLQOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy ~|IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY | o

BiPDL3-44 CARDGRRMGTPSFDIWGQGTMVTVSS

37475  DIOMTQSPSSVSASVGDRVTITCRASQG I STFLAWYQQKPGKAPKLL

Light I YAASALHSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQRAVYF |

BiPDL3-4; PPTFGGGTKVE IK
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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
clone-paired sequences from

Clone Variable Sequence SEQ ID

NO:
37468 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY 67
BiPDL3-3; CARDGRRMGTPSFDIWGQGTMVTVSS
37468 DIQMTQSPSSVSASVGDRVTITCRASQD ISSFLAWYQQKPGKAPKLL
Light 1 YAASSLQDGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKSVYF 68
BiPDL3-34 PPTFGGGTKVEIK
a§?7 QVQLVESGGGV IQPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW
BPE%AA3 VAA1GYDGMNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY | 19
* YCARAGIEYSYAYTDYWGQGTLVTVSS

E}%ﬂ7 EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

B%DL43 L1YGASARAAG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCMQFGW | 20

: "4 WPPRTFGGGTKVEIK

ang QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

BPE%AHI VAVIGYDGLNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY | 15
4 YCARAGIEYSYAYTDYWGQGTLVTVSS

f}%i) EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

Eﬁ%DL44. LIYGASTRKTGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCLQFGW 16
* WPPRTFGGGTKVEIK

a§?3 QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

BPE%A&Z VAVIGYDGLNKYYADSVKGRFT I SRDNSKNTLYLQMNSLRAEDTAVY 17
* YCARAGIEYSYAYTDYWGQGTLVTVSS

E}%ﬁg EIVLTQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL

Eﬁ%DL42 LIYGAASRANG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCVQFGW 18
* WPPRTFGGGTKVEIK

a§?4 QVQLVESGGGV IQPGRSLRLSCAASGFTFSAY LMHWVRQAPGKGLEW

BPEK441 VAAIGYDGMNKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY | 21
* YCARAGIEYSYAYTDYWGQGTLVTVSS

i}%ﬁ' EIVLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL

Eﬁ%DL444 L1YGASSREDG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCVQFGW | 22

WPPRTFGGGTKVEIK
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Zngo OVOLQOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

oo 1, IGETDVSGHTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY | 23
3 |CARDGRRMGTPSFDIWGQGTMVTVSS

iimﬁto DIQLTQSPSSVSASVGDRVT ITCRASQG I SSWLAWYQQKPGKAPKLL

I L. [IYAASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYVYF | 24
3 |PPTFGGGTKVE IK

ZH%;% QVOLVOSGAEVKKPGSSVKVSCKASGGTFSSWL I SWRQAPGQGLEW

Doy 1, MGG IPILGTARYAQKFQGRVT I TADESTSTAYMELSSLRSEDTAVY | 25
2 Y CARVYRAASWFDPWGQGTLVTVSS

E?7r?t6 DIQMTQSPSSLSASVGDRVT I TCQASQD I SNYLNWYQQKPGKAPKLL

O 1, |1YDASNLETGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQPFHL | 26

: 2 I TFGGGTKVEIK

37464  (QVOLQOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy |IGETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY | -

BiPDL3-1; CARDGRRMGTPSFDIWGQGTMVTVSS

37464 DIQMTQSPSSVSASVGDRVTITCRASQG INSFLAWYQQKPGKAPKLL

Light I YAASSLNSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQAVYF |,

BiPDL3-14 PPTFGGGTKVE IK

37465  (QVOLQOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy  [IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY | o

BiPDL3-24 CARDGRRMGTPSFDIWGQGTMVTVSS

37465  DIOMTOSPSSVSASVGDRVTITCRASQG I SNFLAWYQQKPGKAPKLL

Light I YAASSLQSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQRAVYF |

BiPDL3-24 PPTFGGGTKVE IK

37475  (QVOLQOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy |IGETDVSGWTDYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYY | o

BiPDL3-44 CARDGRRMGTPSFDIWGQGTMVTVSS

37475  DIOMTQSPSSVSASVGDRVTITCRASQG I STFLAWYQQKPGKAPKLL

Light I YAASALHSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQRAVYF |

BiPDL3-4; PPTFGGGTKVE IK

42.  The vaccine formulation of claims 36-41, wherein at least one antibody fragment is a

recombinant scFv (single chain fragment variable) antibody, Fab fragment, F(ab’)2

fragment, or Fv fragment.
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43.  The vaccine formulation of claims 36-41, wherein at least one antibody is a chimeric

antibody.

44.  The vaccine formulation of claims 36-43, wherein at least one antibody is an 1gG.

45.  The vaccine formulation 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-L1 or PD-L2 expressing cell in a subject comprising:

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

37468 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-3, | (78) (79) (80)

27907 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-3; | (33) (34) (35)

27869 | FTFDEYGMH VIGYDGLNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-1, | (27) (28) (29)

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

27924 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-4, | (36) (37) (38)

21680 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-13 | (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
BiPDL3-2, | (75) (76) (77)

37475 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-4, | (81) (82) (83)

37477 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-5, | (84) (85) (86)

and from

Antibody | CDRL1 | CDRL2 | CDRL3
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(SEQ ID NO: ) (SEQ ID NO: ) (SEQ ID NO: )
37468 | RASQDISSFLA AASSLQD QKSVYFPPT
BiPDL3-3, | (93) (94) (95)
27907 | RASQFVYSSDLA | GASARAA MQFGWWPPRT
BiPDL4-3, | (51) (52) (53)
27869 | RASQFVYSSDLA | GASTRKT LQFGWWPPRT
BiPDL4-1, | (45) (46) (47)
27893 | RASNSVVSSYLA | GAASRAN VQFGWWPPRT
BiPDL4-2, | (48) (49) (50)
27924 | RASHSVVSSYLA | GASSRED VQFGWWPPRT
BiPDL4-4, | (54) (55) (56)
21680 | RASQGISSWLA | AASSLQS QQYVYFPPT
BiPDL3-15 | (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) (91) (92)
37475 | RASQGISTFLA AASALHS QRAVYFPPT
BiPDL3-44 | (96) (97) (98)
37477 | RASKGISSFLA AADSIQS QSAVYFPPT
BiPDL3-5, | (99) (100) (101)

47.

48.

49.

50.

, 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.

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

The method of claims 46-47, wherein said sample is tissue sample.

The method of claims 46-47, wherein detection comprises ELISA, RIA or Western
blot.

The method of claims 46-49, further comprising performing steps (a) and (b) a second
time and determining a change in orthopoxvirus antigen levels as compared to the

first assay.
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51.  The method of claims 46-50, wherein the antibody or antibody fragment is encoded by
clone-paired variable sequences as set forth in
Clone Variable Sequence Region SEQ
ID NO:

27907 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG 7

Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT

BiPDL4-34| ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27907 GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG 8

Light GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA

BiPDL4-3,| GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCGCCAGGGCCGCCGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTATGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTTGAGATCAAA

27869 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG 3

Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT

BiPDL4-1,| ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27869 GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG 4

Light GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA

BiPDL4-1,| GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTCTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893 CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG 5

Heavy GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT

BiPDL4-2,| ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG

GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA
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27893
Light
BiPDL4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-44

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27924
Light
BiPDL4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

11

21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

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

52.

The method 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

clone-paired variable sequences as set forth in

Clone 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
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTCTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA
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27893
Heavy
BiPDL4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27893
Light
BiPDL4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-4,4

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27924
Light
BiPDL4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

11

21680
Light
BiPDL3-13

GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
GGTTAGCCTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTATGCTGCATCAAGTTTGCAAAGTGGGGTCCCATCAAGGTTCAG
CGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGC
AGCCTGAAGATTTTGCAACTTATTACTGTCAGCAGTACGTCTACTTC
CCTCCTACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

12
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20786
Heavy
BiPDL2-1

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTC
CTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCT
GGTTGATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGG
ATGGGAGGGATCATCCCTATCCTGGGTACAGCACGGTACGCACAGAA
GTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG
CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCGGTGTAC
TACTGCGCCAGAGTGTACAGAGCTGCTTCTTGGTTTGATCCCTGGGG
ACAGGGTACATTGGTCACCGTCTCCTCA

13

20786
Light
BiPDL2-1,

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACTTGCCAGGCGAGTCAGGACATTAGCAACT
ATTTAAATTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTG
ATCTACGATGCATCCAATTTGGAAACAGGGGTCCCATCAAGGTTCAG
TGGAAGTGGATCTGGGACAGATTTTACTTTCACCATCAGCAGCCTGC
AGCCTGAAGATATTGCAACATATTACTGTCAGCAGCCCTTCCACCTC
ATCACTTTTGGCGGAGGGACCAAGGTTGAGATCAAA

14

53.

The method of claims 46-50, wherein said antibody or antibody fragment is encoded

by light and heavy chain variable sequences having 95% identity to clone-paired

sequences as set forth in

GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

Clone 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
BiPDL4-14

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCAGTTCGTTTACAGCA
GCGACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCACCAGGAAAACTGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTCTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27893
Heavy
BiPDL4-24

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCGATGAGT
ATGGCATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGTTATAGGGTATGATGGACTGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27893
Light
BiPDL4-24

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTAACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCAGCCAGCAGGGCCAACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTTCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

27924
Heavy
BiPDL4-4,4

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCGTGATCCAGCCTGGGAG
GTCCCTGAGACTCTCCTGTGCAGCGTCTGGATTCACCTTCAGTGCGT
ATCTTATGCACTGGGTCCGCCAGGCTCCAGGCAAGGGGCTGGAGTGG
GTGGCAGCTATAGGTTATGATGGAATGAATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGC
TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCGGTGTAC
TACTGCGCCAGAGCTGGAATAGAATACAGCTACGCCTATACTGATTA
CTGGGGACAGGGTACATTGGTCACCGTCTCCTCA

27924
Light
BiPDL4-44

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGG
GGAAAGAGCCACCCTCTCCTGCAGGGCCAGTCACAGTGTTGTCAGCA
GCTACTTAGCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC
CTCATCTATGGTGCATCCAGCAGGGAAGACGGCATCCCAGACAGGTT
CAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGAC
TGGAGCCTGAAGATTTTGCAGTGTATTACTGTGTGCAGTTCGGATGG
TGGCCTCCTAGGACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA

10

21680
Heavy
BiPDL3-13

CAAGTACAATTACAACAGTGGGGAGCTGGTTTATTAAAGCCTTCAGA
AACTTTAAGTTTGACCTGTGCTGTTTACGGTGGATCATTATCTGGTT
ATCCTTGGTCTTGGATTCGTCAACCACCAGGCAAAGGATTGGAGTGG
ATCGGTGAGACAGACGTGTCAGGCTGGACTGACTACAATCCAAGTTT
AAAATCCAGGGTTACTATCTCCGTAGACACGTCCAAGAACCAGTTCT
CCCTGAAGCTGAGTTCTGTGACCGCCGCAGACACGGCGGTGTACTAC
TGCGCCAGAGACGGCAGAAGGATGGGTACCCCTTCATTCGACATATG
GGGCCAGGGTACAATGGTCACCGTCTCCTCA

11
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21680 GACATCCAGTTGACCCAGTCTCCATCTTCCGTGTCTGCATCTGTAGG | 12
Light AGACAGAGTCACCATCACTTGTCGGGCGAGTCAGGGTATTAGCAGCT
BiPDL3-13| 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 of claims 46-50, wherein said antibody or antibody fragment comprises
light and heavy chain variable sequences according to clone-paired sequences from
Clone Variable Sequence SEQ ID
NO:
37468 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY 67
BiPDL3-34 [CARDGRRMGTPSFDIWGQGTMVTVSS
37468 DIQMTQSPSSVSASVGDRVT I TCRASQD I SSFLAWYQQKPGKAPKLL
Light I YAASSLQDGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKSVYF 68
BiPDL3-3s PPTFGGGTKVEIK
azga(\)/; QVOLVESGGGY 1QPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW
BiPDL4-3, VAAIGYDGMNKYYADSVKGRFT I SRDNSKNTLYLQMNSLRAEDTAVY 19
YCARAGIEYSYAYTDYWGQGTLVTVSS
ﬁgﬁz EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL
BiPDL4_34L_IYGASARAAGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCMQFGW 20
WPPRTFGGGTKVEIK
azgs QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW
BiPDL4-14 VAVIGYDGLNKYYADSVKGRFT I SRDNSKNTLYLQMNSLRAEDTAVY 15

YCARAGIEYSYAYTDYWGQGTLVTVSS
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27869

EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL

EEE;JL1 L 1YGASTRKTG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCLQFGW | 16
4 WPPRTFGGGTKVE IK

a§f3 QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW

BPEK4&Z VAV IGYDGLNKYYADSVKGRFT I SRDNSKNTLYLQMNSLRAEDTAVY | 17
* YCARAGIEYSYAYTDYWGQGTLVTVSS

f}%ﬁg EIVLTQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL

Eﬁ%DL42 L 1YGAASRANG I PDRFSGSGSGTDFTLT ISRLEPEDFAVYYCVQFGW| 18
4 WPPRTFGGGTKVE IK

a§f4 QVOLVESGGGY 1QPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

Bmé{4¢1 VAAIGYDGMNKYYADSVKGRFT I SRONSKNTLYLQMNSLRAEDTAVY | 21
* IYCARAGIEYSYAYTDYWGQGTLVTVSS

f}%ﬁ' EIVLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL

EH%DL44_ L 1YGASSREDG I PDRFSGSGSGTDFTLT ISRLEPEDFAVYYCVQFGW| 22
4 WPPRTFGGGTKVE IK

ﬁgfo QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Bmé{34_ I GETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY| 23
% |ICARDGRRMGTPSFDIWGQGTMVTVSS

f}ﬁi) DIQLTQSPSSVSASVGDRVT I TCRASQG I SSWLAWYQQKPGKAPKLL

lm%DL34_ 1 YAASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYVYF| 24
% PPTFGGGTKVEIK

ﬂgf6 QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSWL I SWWRQAPGQGLEW

BPEKZ4. MGG I IPILGTARYAQKFQGRVT I TADESTSTAYMELSSLRSEDTAVY| 25
2 YCARVYRAASWFDPWGQGTLVTVSS

f?ﬁf DIQMTQSPSSLSASVGDRVT I TCQASQD I SNYLNWYQQKPGKAPKLL

lm%DL24_ I YDASNLETGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQPFHL | 26
2 ITFGGGTKVEIK

37464 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy | GETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY |

BiPDL3-14 CARDGRRMGTPSFDIWGQGTMVTVSS

37464 DIQMTQSPSSVSASVGDRVT I TCRASQG INSFLAWYQQKPGKAPKLL

Light I YAASSLNSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKAVYF |

BiPDL3-1, PPTEGGGTKVEIK

37465 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy | GETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY |

BiPDL3-2; CARDGRRMGTPSFDIWGQGTMVTVSS
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37465

DIQMTQSPSSVSASVGDRVT I TCRASQG I SNFLAWYQQKPGKAPKLL

Light I YAASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKAVYF 66
BiPDL3-2; PPTFGGGTKVEIK

37475 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY 69
BiPDL3-4s CARDGRRMGTPSFDIWGQGTMVTVSS

37475 DIQMTQSPSSVSASVGDRVT I TCRASQG I STFLAWYQQKPGKAPKLL

Light I YAASALHSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQRAVYF 70
BiPDL3-4s PPTFGGGTKVEIK

55.  The method of claims 46-50, wherein said antibody or antibody fragment comprises

light and heavy chain variable sequences having 70%, 80% or 90% identity to clone-

paired sequences from

Clone \Variable Sequence SEQ ID
NO:
37468 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY |
BiPDL3-3; [CARDGRRMGTPSFD IWGQGTMVTVSS
37468 DIQMTQSPSSVSASVGDRVT I TCRASQD I SSFLAWYQQKPGKAPKLL
Light I YAASSLQDGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQKSVYF| o
BiPDL3-3; PPTFGGGTKVEIK
a§f7 QVQLVESGGGV 1 QPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW
BPE%AAS VAAIGYDGMNKYYADSVKGRFT I SRONSKNTLYLQMNSLRAEDTAVY | 19
“ YCARAG IEYSYAYTDYWGQGTLVTVSS
E}ﬂ$7 E1VLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL
B%DL43 L 1 YGASARAAG I PDRFSGSGSGTDFTLT ISRLEPEDFAVYYCMQFGW | 20
* WPPRTFGGGTKVE IK
agfg QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW
BPE%A:L VAV 1GYDGLNKYYADSVKGRFT I SRONSKNTLYLQMNSLRAEDTAVY | 15
IPDLA-14 ¥ CARAGIEYSYAYTDYWGQGTLVTVSS
E}%ﬁa EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL
B%DL44 L 1YGASTRKTG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCLQFGW | 16
: * WPPRTFGGGTKVEIK
a§?3 QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW
Bmé{44u VAV IGYDGLNKYYADSVKGRFT I SRONSKNTLYLQMNSLRAEDTAVY | 17

YCARAGIEYSYAYTDYWGQGTLVTVSS
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27893

EIVLTQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL

EﬁﬁgL42 L 1 YGAASRANG I PDRFSGSGSGTDFTLT ISRLEPEDFAVYYCVQFGW | 18

! 24 WPPRTFGGGTKVE IK

a§f4 QVQLVESGGGV 1QPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW

BP¥K441 VAAIGYDGMNKYYADSVKGRFT I SRONSKNTLYLQMNSLRAEDTAVY | 21
* YCARAGIEYSYAYTDYWGQGTLVTVSS

f}%ﬁ' EIVLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL

Eﬁ%DL44_ L 1YGASSREDG I PDRFSGSGSGTDFTLT I SRLEPEDFAVYYCVQFGW| 22
4 WPPRTFGGGTKVE IK

ﬁg?o QVOLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

BPE%34. I GETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY | 23
3 |CARDGRRMGTPSFD IWGQGTMVTVSS

i}ﬁi) DIQLTQSPSSVSASVGDRVT I TCRASQG I SSWLAWYQQKPGKAPKLL

E{%DL34_ 1 YAASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYVYF| 24

! 3 PPTEGGGTKVEIK

ﬁgf6 QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSWL I SWWRQAPGQGLEW

Bméiz4. MGG I 1P ILGTARYAQKFQGRVT I TADESTSTAYMELSSLRSEDTAVY | 25
2 lYCARVYRAASWFDPWGQGTLVTVSS

i?ﬁf DIQMTQSPSSLSASVGDRVT I TCQASQD I SNYLNWYQQKPGKAPKLL

E{%DLZJ. I YDASNLETGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQPFHL | 26

! L2 I TEGGGTKVEIK

37464 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY |

BiPDL3-14 (CARDGRRMGTPSFDIWGQGTMVTVSS

37464  DIQMTQSPSSVSASVGDRVT ITCRASQG INSFLAWYQQKPGKAPKLL

Light I YAASSLNSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKAVYF |

BiPDL3-14 PPTFGGGTKVEIK

37465 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY |

BiPDL3-2, (CARDGRRMGTPSFDIWGQGTMVTVSS

37465 DIQMTQSPSSVSASVGDRVT I TCRASQG I SNFLAWYQQKPGKAPKLL

Light I YAASSLQSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQKAVYF |

BiPDL3-2, PPTFGGGTKVEIK

37475 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY | o

BiPDL3-44 [CARDGRRMGTPSFD IWGQGTMVTVSS
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37475

DIQMTQSPSSVSASVGDRVT I TCRASQG I STFLAWYQQKPGKAPKLL

Light I YAASALHSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQRAVYF 70
BiPDL3-44 PPTFGGGTKVEIK
56.  The method of claims 46-50, wherein said antibody or antibody fragment comprises
light and heavy chain variable sequences having 95% identity to clone-paired sequences
from
Clone \Variable Sequence SEQ ID
NO:
37468 QVOLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW
Heavy IGETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY 67
BiPDL3-34 [CARDGRRMGTPSFDIWGQGTMVTVSS
37468 DIQMTQSPSSVSASVGDRVT I TCRASQD I SSFLAWYQQKPGKAPKLL
Light I YAASSLQDGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKSVYF 68
BiPDL3-34 PPTFGGGTKVEIK
a§?7 QVOLVESGGGY 1QPGRSLRLSCAASGFTFSAYLMHWVRQAPGKGLEW
BPE%A#B VAAIGYDGMNKYYADSVKGRFT I SRDNSKNTLYLQMNSLRAEDTAVY 19
4 YCARAGIEYSYAYTDYWGQGTLVTVSS
EZ%$7 E1VLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL
B%IMJL3 LIYGASARAAGIPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCMQFGW 20
! * WPPRTFGGGTKVEIK
azfg QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW
BPE%A&I VAVIGYDGLNKYYADSVKGRFT I SRDNSKNTLYLQMNSLRAEDTAVY 15
4 YCARAGIEYSYAYTDYWGQGTLVTVSS
i}%i) EIVLTQSPGTLSLSPGERATLSCRASQFVYSSDLAWYQQKPGQAPRL
B%DL41 LIYGASTRKTGIPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCLQFGW 16
o4 WPPRTFGGGTKVEIK
a§?3 QVQLVESGGGVVQPGRSLRLSCAASGFTFDEYGMHWVRQAPGKGLEW
BPE%AZZ VAVIGYDGLNKYYADSVKGRFT I SRDNSKNTLYLQMNSLRAEDTAVY 17
! o4 YCARAGIEYSYAYTDYWGQGTLVTVSS
E}%ﬂ3 EIVLTQSPGTLSLSPGERATLSCRASNSVVSSYLAWYQQKPGQAPRL
E?%DL42 LIYGAASRANG IPDRFSGSGSGTDFTLT ISRLEPEDFAVYYCVQFGW 18
4 WPPRTFGGGTKVEIK
a§f4 QVQLVESGGGV 1QPGRSLRLSCAASGFTESAYLMHWVRQAPGKGLEW
BPE%A«% VAAIGYDGMNKYYADSVKGRFT I SRDNSKNTLYLQMNSLRAEDTAVY 21

YCARAGIEYSYAYTDYWGQGTLVTVSS
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27924

EIVLTQSPGTLSLSPGERATLSCRASHSVVSSYLAWYQQKPGQAPRL

Ié[%rgu 4, L1YGASSREDG IPDRFSGSGSGTDFTLTISRLEPEDFAVYYCVQFGH | 22

! “* WPPRTFGGGTKVE IK

alegso QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSW IRQPPGKGLEW

BiPI?II_B—l IGETDVSGWTDYNPSLKSRVT ISVDTSKNQFSLKLSSVTAADTAVYY | 23
3 |CARDGRRMGTPSFD IWGQGTMVTVSS

ﬁ‘sﬁto DIQLTQSPSSVSASVGDRVT I TCRASQG I SSWLAWYQQKPGKAPKLL

Bi%DLB—l 1 YAASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYVYF | 24
3 PPTFGGGTKVE IK

ag% QVOLVQSGAEVKKPGSSVKVSCKASGGTFSSWL 1 SWRQAPGQGLEW

BiPE’){_Z_l MGG I 1P ILGTARYAQKFQGRVT I TADESTSTAYMELSSLRSEDTAVY | 25
2 lYCARVYRAASWFDPWGQGTLVTVSS

E?Tf DIQMTQSPSSLSASVGDRVT I TCQASQD I SNYLNWYQQKPGKAPKLL

B'%DLZ-l 1 YDASNLETGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQOPFHL | 26

! 2 \ITFGGGTKVEIK

37464 QVQLQOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY | .,

BiPDL3-1, (CARDGRRMGTPSFDIWGQGTMVTVSS

37464  DIQMTQSPSSVSASVGDRVT ITCRASQG INSFLAWYQQKPGKAPKLL

Light I YAASSLNSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQKAVYF |,

BiPDL3-14 PPTFGGGTKVEIK

37465 QVQLQOWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy I GETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY |

BiPDL3-24 [CARDGRRMGTPSFD IWGQGTMVTVSS

37465 D1QMTQSPSSVSASVGDRVT I TCRASQG I SNFLAWYQQKPGKAPKLL

Light I YAASSLQSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQKAVYF |

BiPDL3-2, PPTFGGGTKVEIK

37475 QVQLQQWGAGLLKPSETLSLTCAVYGGSLSGYPWSWIRQPPGKGLEW

Heavy IGETDVSGWTDYNPSLKSRVT I SVDTSKNQFSLKLSSVTAADTAVYY | o

BiPDL3-4, [CARDGRRMGTPSFD IWGQGTMVTVSS

37475 DIQMTQSPSSVSASVGDRVT ITCRASQG I STFLAWYQQKPGKAPKLL

Light I YAASALHSGVPSRFSGSGSGTDFTLT ISSLQPEDFATYYCQRAVYF|

BiPDL3-4, PPTFGGGTKVEIK
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57.  The method of claims 46-56, wherein the antibody fragment is a recombinant scFv
(single chain fragment variable) antibody, Fab fragment, F(ab’). fragment, or Fv
fragment.

58.  The method of claims 46-57, wherein said cell is a cancer cell.

59.  The method of claim 58, wherein the cancer cell is a lymphoma cell, a breast cancer
cell, or renal cell carcinoma cell.

60.  The method of claims 46-57, wherein said cell is a cell associated with immune
suppression.

61.  The method of claim 60, wherein said cell associated with immune suppression is a
non-cancerous cell in the tumor microenvironment.

62. The method of claim 61, wherein said non-cancerous cell in the tumor
microenvironment is a stromal or endothelial cell.

63. Use of an antibody or antibody fragment having clone-paired heavy and light chain
CDR sequences from

. CDRH1 CDRH?2 CDRH3
Antibody
(SEQ ID NO:) (SEQ ID NO:) (SEQ ID NO: )

37468 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-3; | (78) (79) (80)

27907 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-3; | (33) (34) (35)

27869 | FTFDEYGMH VIGYDGLNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-1, | (27) (28) (29)

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

27924 | FTFSAYLMH AIGYDGMNKYYADSVKG ARAGIEYSYAYTDY
BiPDL4-4, | (36) (37) (38)

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

20786 | GTFSSWLIS GIIPILGTARYAQKFQG ARVYRAASWFDP
BiPDL2-1, | (42) (43) (44)
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37464 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-14 | (72) (73) (74)

37465 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-2, | (75) (76) (77)

37475 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-4, | (81) (82) (83)

37477 | GSLSGYPWS ETDVSGWTDYNPSLKS ARDGRRMGTPSFDI
BiPDL3-5, | (84) (85) (86)

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

37468 | RASQDISSFLA AASSLQD QKSVYFPPT
BiPDL3-3, | (93) (94) (95)

27907 | RASQFVYSSDLA GASARAA MQFGWWPPRT
BiPDL4-3, | (51) (52) (53)

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

27893 | RASNSVVSSYLA GAASRAN VQFGWWPPRT
BiPDL4-2, | (48) (49) (50)

27924 | RASHSVVSSYLA GASSRED VQFGWWPPRT
BiPDL4-4, | (54) (55) (56)

21680 | RASQGISSWLA AASSLQS QQYVYFPPT
BiPDL3-15 | (57) (58) (59)

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

37464 | RASQGINSFLA AASSLNS QKAVYFPPT
BiPDL3-1, | (87) (88) (89)

37465 | RASQGISNFLA AASSLQS QKAVYFPPT
BiPDL3-2, | (90) (91) (92)

37475 | RASQGISTFLA AASALHS QRAVYFPPT
BiPDL3-4, | (96) (97) (98)

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

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

microenvironment.
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