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COMPOSITIONS COMPRISING AN ANTI-LAG-3 ANTIBODY OR AN
ANTI-LAG-3 ANTIBODY AND AN ANTI-PD-1 OR ANTI-PD-L1 ANTIBODY

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority to U.S. Provisional Application Nos. 62/512,644,
filed May 30, 2017 and 62/513,816, filed June 1, 2017 which are incorporated herein by
reference in their entireties.

FIELD OF THE INVENTION

[0002] This invention relates to pharmaceutical compositions that comprise (i) an anti-
LAG-3 antibody or antigen binding fragment thereof, or (ii) an anti-LAG-3 antibody or
antigen binding fragment thereof and an anti-PD-1 antibody, anti-PD-L1 antibody, or antigen
binding fragments thereof. The invention also relates to pharmaceutical compositions that

comprise a buffering agent, a stabilizing or bulking agent, and a surfactant.

BACKGROUND OF THE INVENTION

[0003] Lymphocyte activation gene-3 (LAG-3, LAG3, or CD223) is a type I
transmembrane protein that is expressed on the cell surface of activated CD4+ and CD8+ T
cells and subsets of NK and dendritic cells (Triebel F., et al., J. Exp. Med. 1990, 171:1393-
1405; Workman C.J, et al., J. Immunol. 2009; 182(4):1885-91). LAG-3 is closely related to
CD4, which is a co-receptor for T helper cell activation. Both molecules have four
extracellular Ig-like domains and require binding to their ligand, major histocompatibility
complex (MHC) class II, for their functional activity. In contrast to CD4, LAG-3 is only
expressed on the cell surface of activated T cells and its cleavage from the cell surface
terminates LAG-3 signaling. LAG-3 is also found as a soluble protein but it does not bind to
MHC class II and its function is unknown.

[0004] It has been reported that LAG-3 plays an important role in promoting regulatory T
cell (Treg) activity and in negatively regulating T cell activation and proliferation (Workman
CJ.,etal.,J Immunol 2005; 174:688-695). Both natural and induced Treg express increased
LAG-3, which is required for their maximal suppressive function (Camisaschi C., ef al., J.

Immunol. 2010; 184:6545-6551 and Huang C.T., et al.,, Immunity. 2004; 21:503-513).
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Furthermore, ectopic expression of LAG-3 on CD4+ effector T cells reduced their
proliferative capacity and conferred on them regulatory potential against third party T cells
(Huang C.T., et al., Immunity. 2004; 21:503-513). Recent studies have also shown that high
LAG-3 expression on exhausted lymphocytic choriomeningitis virus (LCMV)-specific CD8+
T cells contributes to their unresponsive state and limits CD8+ T cell antitumor responses
(Blackburn S.D., et al., Nat. Immunol. 2009; 10:29-37 and Grosso J.F., et al., J. Clin. Invest.
2007; 117:3383-3392). In fact, LAG-3 maintained tolerance to self and tumor antigens via
direct effects on CD8+ T cells in 2 murine models (Grosso J.F., ef al., J. Clin. Invest. 2007,
117:3383-3392).

[0005] Programmed Cell Death 1 (PD-1) is a cell surface signaling receptor that plays a
critical role in the regulation of T cell activation and tolerance (Keir M.E., ef al., Annu. Rev.
Immunol. 2008; 26:677-704). It is a type I transmembrane protein and together with BTLA,
CTLA-4, ICOS and CD28, comprise the CD28 family of T cell co-stimulatory receptors. PD-
1 1s primarily expressed on activated T cells, B cells, and myeloid cells (Dong H., ef al., Nat.
Med. 1999; 5:1365-1369). 1t is also expressed on natural killer (NK) cells (Terme M., et al.,
Cancer Res. 2011; 71:5393-5399). Binding of PD-1 by its ligands, PD-L1 and PD-L2, results
in phosphorylation of the tyrosine residue in the proximal intracellular immune receptor
tyrosine inhibitory domain, followed by recruitment of the phosphatase SHP-2, eventually
resulting in down-regulation of T cell activation. One important role of PD-1 is to limit the
activity of T cells in peripheral tissues at the time of an inflammatory response to infection,
thus limiting the development of autoimmunity (Pardoll D.M., Nat. Rev. Cancer 2012,
12:252-264). Evidence of this negative regulatory role comes from the finding that PD-1-
deficient mice develop lupus-like autoimmune diseases including arthritis and nephritis,
along with cardiomyopathy (Nishimura H., ef al., Immunity, 1999; 11:141-151; and
Nishimura H., ef al., Science, 2001; 291:319-322). In the tumor setting, the consequence is
the development of immune resistance within the tumor microenvironment. PD-1 is highly
expressed on tumor-infiltrating lymphocytes, and its ligands are up-regulated on the cell
surface of many different tumors (Dong H., ef al., Nat. Med. 2002; 8:793-800). Multiple
murine cancer models have demonstrated that binding of ligand to PD-1 results in immune
evasion. In addition, blockade of this interaction results in anti-tumor activity (Topalian S.L.,
et al. NEJM 2012; 366(26):2443-2454; Hamid O., ef al., NEJM 2013; 369:134-144).
Moreover, it has been shown that inhibition of the PD-1/PD-L1 interaction mediates potent

antitumor activity in preclinical models (U.S. Pat. Nos. 8,008,449 and 7,943,743).
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[0006] Patients with metastatic or refractory solid tumors have very poor prognosis
(Rosenberg S.A., et al., Cancer immunotherapy in Cancer: Principles & Practice of Oncology
(Eds DeVita V.T., Lawrence T.S. and Rosenberg S.A.) 2011; 332-344 (Lippincott Williams
& Wilkins, Philadelphia Pa.)). Despite advances in multimodal therapy, increases in overall
survival in this patient population have been limited. Accordingly, it is an object of the
present invention to provide improved methods for treating subjects with such tumors (e.g.,

advanced refractory solid tumors).

SUMMARY OF THE INVENTION

[0007] The present invention relates to pharmaceutical compositions that comprise (i) an
anti-LAG-3 antibody or antigen binding fragment thereof, or (ii) an anti-LAG-3 antibody or
antigen binding fragment thereof and an anti-PD-1 antibody, or anti-PD-L1 antibody, or
antigen binding fragments thereof. In some embodiments, the pharmaceutical composition
comprises (1) from about 1 mg/ml to about 300 mg/ml of an anti-LAG-3 antibody or antigen
binding fragment thereof; (i1) from about 5 mM to about 50 mM of a buffering agent; (iii)
from about 50 mM to about 300 mM of a stabilizing agent or bulking agent; and (iv) from
about 0.001% to about 1% (w/v) of a surfactant. In some embodiments, the pharmaceutical
composition further comprises (v) a chelating agent. In some embodiments, the
pharmaceutical composition comprises from about 80 mg to about 240 mg of the anti-LAG-3
antibody or antigen binding fragment thereof. In some embodiments, the pharmaceutical
composition comprises about 80 mg, about 120 mg, about 160 mg, or about 240 mg of the
anti-LAG-3 antibody or antigen binding fragment thereof. In some embodiments, the
pharmaceutical composition comprises from about 4 mg/ml to about 12 mg/ml of the anti-
LAG-3 antibody or antigen binding fragment thereof. In other embodiments, the
pharmaceutical composition comprises from about 4 mg/ml, about 8 mg/ml, about 10 mg/ml,
or about 12 mg/ml of the anti-LAG-3 antibody or antigen binding fragment thereof.

[0008] In other embodiments, the anti-LAG-3 antibody or antigen binding fragment
thereof of such compositions comprises CDR1, CDR2, and CDR3 domains of the heavy
chain variable region having the sequence set forth in SEQ ID NO:3, and/or CDR1, CDR2,
and CDR3 domains of the light chain variable region having the sequence set forth in SEQ ID
NO:5. In some embodiments, the anti-LAG-3 antibody or antigen binding fragment thereof of
such compositions comprises a CDR1, CDR2, and CDR3 domains of the heavy chain
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variable region at least 90% identical to the sequence set forth in SEQ ID NO:3, and/or
CDRI1, CDR2, and CDR3 domains of the light chain variable region at least 90% identical to
the sequence set forth in SEQ ID NO:5. In other embodiments, the anti-LAG-3 antibody or
antigen binding fragment thereof comprises (a) a heavy chain variable region CDRI1
comprising the sequence set forth in SEQ ID NO:7; (b) a heavy chain variable region CDR2
comprising the sequence set forth in SEQ ID NO:8; (¢) a heavy chain variable region CDR3
comprising the sequence set forth in SEQ ID NO:9; (d) a light chain variable region CDR1
comprising the sequence set forth in SEQ ID NO:10; (e) a light chain variable region CDR2
comprising the sequence set forth in SEQ ID NO:11; and/or (f) a light chain variable region
CDR3 comprising the sequence set forth in SEQ ID NO:12. In other embodiments, the anti-
LAG-3 antibody or antigen binding fragment thereof comprises heavy and/or light chain
variable regions comprising the sequences set forth in SEQ ID NOs:3 and 5, respectively. In
other embodiments, the anti-LAG-3 antibody or antigen binding fragment thereof comprises
heavy and/or light chains comprising the sequences set forth in SEQ ID NOs:1 and 2,
respectively. In other embodiments, the anti-LAG-3 antibody is BMS-986016, IMP731
(HSL7BW), MK-4280 (28G-10), REGN3767, GSK2831781, humanized BAP050, IMP-701
(LAG-5250), or FS-118.

[0009] In other embodiments, the buffering agent of such pharmaceutical compositions is
histidine, Tris-Cl, citrate, Tris-citrate, phosphate (e.g., sodium phosphate), or any
combination thereof. In some embodiments, the pharmaceutical composition comprises
about 10 mM or about 20 mM of the buffering agent. In other embodiments, the stabilizing
agent of such pharmaceutical compositions is sucrose, trehalose, raffinose, arginine, or any
combination thereof. In some embodiments, the bulking agent of such pharmaceutical
compositions is sodium chloride, mannitol, glycine, alanine, or any combination thereof. In
other embodiments, the pharmaceutical composition comprises about 150 mM or about 250
mM of the stabilizing agent or bulking agent. In some embodiments, the surfactant is
polysorbate, poloxamer, or any combination thereof (e.g., polysorbate 80 (PS80), polysorbate
20 (PS20), poloxamer 188 (PX188), or any combination thereof). In other embodiments, the
pharmaceutical composition comprises from about 0.05% to about 1% (w/v) of the surfactant.

[0010] In other embodiments, such pharmaceutical compositions further comprise (v)
from about 5 uM to about 1 mM of a chelating agent. In some embodiments, the chelating

agent is diethylenetriaminepentaacetic acid (DTPA), ethylenediaminetetraacetic acid
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(EDTA), nitrilotriacetic acid, or any combination thereof. In some embodiments, the
pharmaceutical composition comprises about 20 uM of the chelating agent.

[0011] In another aspect, the invention is directed to a pharmaceutical composition
comprising (1) from about 1 mg/ml to about 100 mg/ml of an anti-LAG-3 antibody or antigen
binding fragment thereof; (ii) from about 5 mM to about 50 mM of citrate; (ii1) from about 50
mM to about 300 mM of sodium chloride; and (iv) from about 0.001% to about 1% (w/v) of
polysorbate or poloxamer. In another aspect, the pharmaceutical composition comprises (i)
about 11 mg/ml of an anti-LAG-3 antibody or antigen binding fragment thereof; (i1) about 10
mM of citrate and about 10 mM phosphate; (iii) about 150 mM of sodium chloride; and (iv)
about 0.05% (w/v) of polysorbate 80. In another aspect, the pharmaceutical composition
comprises (1) about 11 mg/ml of an anti-LAG-3 antibody or antigen binding fragment
thereof;, (i1) about 10 mM of sodium citrate and about 10 mM sodium phosphate; (iii) about
150 mM of sodium chloride; and (iv) about 0.05% (w/v) of polysorbate 80. In another
aspect, the pharmaceutical composition comprises (i) from about 1 mg/ml to about 100
mg/ml of an anti-LAG-3 antibody or antigen binding fragment thereof; (i1) from about 5 mM
to about 50 mM of histidine; (iii) from about 50 mM to about 300 mM of sucrose; and (iv)
from about 0.001% to about 1% (w/v) of polysorbate or poloxamer. In another aspect, the
invention comprises a pharmaceutical composition comprising (i) about 10 mg/ml of an anti-
LAG-3 antibody or antigen binding fragment thereof, (i) about 20 mM of histidine; (ii1)
about 250 mM of sucrose; and (iv) about 0.05% (w/v) of polysorbate 80. In another aspect,
the pharmaceutical composition comprises (i) from about 1 mg/ml to about 100 mg/ml of an
anti-LAG-3 antibody or antigen binding fragment thereof; (i1) from about 5 mM to about 50
mM of histidine; (iii) from about 50 mM to about 300 mM of sucrose; (iv) from about 5 uM
to about 1 mM of one or more chelating agents; and (v) from about 0.001% to about 1%
(w/v) of polysorbate or poloxamer.

[0012] In yet another aspect, the invention is directed to a pharmaceutical composition
comprising (1) about 10 mg/ml of an anti-LAG-3 antibody or antigen binding fragment
thereof;, (i1) about 20 mM of histidine; (iii) about 250 mM of sucrose; (iv) about 20 uM to
about 50 pM of DTPA or EDTA; and (v) about 0.05% (w/v) of polysorbate 80. In another
aspect, the pharmaceutical composition comprises (i) 11 mg/ml of an anti-LAG-3 antibody or
antigen binding fragment thereof; (i1) 10 mM of citrate and 10 mM phosphate; (ii1) 150 mM
of sodium chloride; and (iv) 0.05% (w/v) of polysorbate 80. In another aspect, the

pharmaceutical composition comprises (i) 11 mg/ml of an anti-LAG-3 antibody or antigen
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binding fragment thereof; (i) 10 mM of sodium citrate and 10 mM sodium phosphate; (iii)
150 mM of sodium chloride; and (iv) 0.05% (w/v) of polysorbate 80. In another aspect, the
pharmaceutical composition comprises (i) 110 mg of an anti-LAG-3 antibody or antigen
binding fragment thereof, (i1) 10 mM of citrate; (ii1) 150 mM of sodium chloride; and (iv)
0.05% (w/v) of polysorbate 80. In another aspect, the pharmaceutical composition comprises
(1) 10 mg/ml of an anti-LAG-3 antibody or antigen binding fragment thereof; (ii)) 20 mM of
histidine; (ii1) 250 mM of sucrose; and (iv) 0.05% (w/v) of polysorbate 80. In another aspect,
the pharmaceutical composition comprises (i) 100 mg of an anti-LAG-3 antibody or antigen
binding fragment thereof; (i1) 20 mM of histidine; (iii) 250 mM of sucrose; and (iv) 0.05%
(w/v) of polysorbate 80. In another aspect, the pharmaceutical composition comprises (i) 80
mg of an anti-LAG-3 antibody or antigen binding fragment thereof; (i1) 20 mM of histidine;
(ii1) 250 mM of sucrose; and (iv) 0.05% (w/v) of polysorbate 80. In another aspect, the
pharmaceutical composition comprises (1) 10 mg/ml of an anti-LAG-3 antibody or antigen
binding fragment thereof; (i1) 20 mM of histidine; (ii1) 250 mM of sucrose; (iv) from 20 uM
to 50 uM of DTPA or EDTA; and (v) 0.05% (w/v) of polysorbate 80. In another aspect, the
pharmaceutical composition comprises (i) 100 mg of an anti-LAG-3 antibody or antigen
binding fragment thereof; (i1) 20 mM of histidine; (ii1) 250 mM of sucrose; (iv) from 20 uM
to 50 uM of DTPA or EDTA; and (v) 0.05% (w/v) of polysorbate 80. In another aspect, the
pharmaceutical composition comprises (i) 80 mg of an anti-LAG-3 antibody or antigen
binding fragment thereof; (i1) 20 mM of histidine; (ii1) 250 mM of sucrose; (iv) from 20 uM
to 50 uM of DTPA or EDTA; and (v) 0.05% (w/v) of polysorbate 80.

[0013] In some embodiments, such pharmaceutical compositions can have a pH of from
about 5 to about 6. In one embodiment, the pH is about 5.5 or about 5.6.

[0014] In another aspect, the invention is directed to a pharmaceutical composition
comprising (1) from about 1 mg/ml to about 100 mg/ml of an anti-LAG-3 antibody or antigen
binding fragment thereof; (ii) from about 1 mg/ml to about 100 mg/ml of an anti-PD-1
antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof; (ii1) from about 5
mM to about 50 mM of a buffering agent; (iv) from about 50 mM to about 300 mM of a
stabilizing agent; (v) from about 5 uM to about 1 mM of a chelating agent; and (vi) from
about 0.001% to about 1% (w/v) of a surfactant. In some embodiments, the pharmaceutical
composition comprises from about 4 mg/ml to about 12 mg/ml, or from about 80 mg to about
240 mg of the anti-LAG-3 antibody or antigen binding fragment thereof. In other

embodiments, the pharmaceutical composition comprises about 4 mg/ml, about 8 mg/ml,
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about 10 mg/ml, about 12 mg/ml, about 80 mg, about 120 mg, about 160 mg, or about 240
mg of the anti-LAG-3 antibody or antigen binding fragment thereof.

[0015] In one aspect of such compositions, the anti-LAG-3 antibody or antigen binding
fragment thereof comprises CDR1, CDR2, and CDR3 domains of the heavy chain variable
region having the sequence set forth in SEQ ID NO:3, and/or CDR1, CDR2, and CDR3
domains of the light chain variable region having the sequence set forth in SEQ ID NO:5. In
another aspect, the anti-LAG-3 antibody or antigen binding fragment thereof comprises (a) a
heavy chain variable region CDR1 comprising the sequence set forth in SEQ ID NO:7; (b) a
heavy chain variable region CDR2 comprising the sequence set forth in SEQ ID NO:8; (¢) a
heavy chain variable region CDR3 comprising the sequence set forth in SEQ ID NO:9; (d) a
light chain variable region CDR1 comprising the sequence set forth in SEQ ID NO:10; (e) a
light chain variable region CDR2 comprising the sequence set forth in SEQ ID NO:11; and/or
(f) a light chain variable region CDR3 comprising the sequence set forth in SEQ ID NO:12.
In another aspect of such compositions, the anti-LAG-3 antibody is BMS-986016, IMP731
(HSL7BW), MK-4280 (28G-10), REGN3767, GSK2831781, humanized BAP050, IMP-701
(LAG-5250), FS-118. In another aspect of such compositions, the anti-LAG-3 antibody or
antigen binding fragment thereof comprises heavy and/or light chain variable regions
comprising the sequences set forth in SEQ ID NOs:3 and 5, respectively. In another aspect of
such compositions, the anti-LAG-3 antibody or antigen binding fragment thereof comprises
heavy and/or light chains comprising the sequences set forth in SEQ ID NOs:1 and 2,
respectively.

[0016] In another aspect, such compositions comprise from about 60 mg to about 300 mg
of the anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof. In
some embodiments, the anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding
fragments thereof comprises CDR1, CDR2, and CDR3 domains of the heavy chain variable
region having the sequence set forth in SEQ ID NO:19, and/or CDR1, CDR2, and CDR3
domains of the light chain variable region having the sequence set forth in SEQ ID NO:21.
In some embodiments, the anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen binding
fragments thereof comprises (a) a heavy chain variable region CDR1 comprising the
sequence set forth in SEQ ID NO:23; (b) a heavy chain variable region CDR2 comprising the
sequence set forth in SEQ ID NO:24; (c) a heavy chain variable region CDR3 comprising the
sequence set forth in SEQ ID NO:25; (d) a light chain variable region CDR1 comprising the
sequence set forth in SEQ ID NO:26; (e) a light chain variable region CDR2 comprising the
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sequence set forth in SEQ ID NO:27; and/or (f) a light chain variable region CDR3
comprising the sequence set forth in SEQ ID NO:28. In other embodiments, the anti-PD-1
antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof comprises heavy
and/or light chain variable regions comprising the sequences set forth in SEQ ID NOs:19 and
21, respectively. In other embodiments, the anti-PD-1 antibody, or anti-PD-L1 antibody, or
antigen binding fragments thereof comprises heavy and/or light chains comprising the
sequences as set forth in SEQ ID NOs:17 and 18, respectively. In other embodiments, the
anti-PD-1 antibody thereof is pembrolizumab (KEYTRUDA; MK-3475), pidilizumab (CT-
011), or nivolumab (OPDIVO; BMS-936558). In other embodiments, the anti-PD-L1
antibody is atezolizumab (TECENTRIQ; RG7446), durvalumab (IMFINZI; MEDI4736), or
BMS-936559. In other embodiments, the anti-LAG-3 antibody is BMS-986016 and the anti-
PD-1 antibody is nivolumab, the anti-LAG-3 antibody is MK-4280 and the anti-PD-1
antibody is pembrolizumab, the anti-LAG-3 antibody is REGN3767 and the anti-PD-1
antibody is REGN2810, the anti-LAG-3 antibody is LAGS525 and the anti-PD-1 is
REGN2810, or the anti-LAG-3 antibody is LAG525 and the anti-PD-1 antibody is PDROOI.
[0017] In other aspects of such compositions, the ratio of the amount of the anti-LAG-3
antibody or antigen binding fragment thereof, to the anti-PD-1 antibody, anti-PD-L1
antibody, or antigen binding fragments thereof is about 1:3, about 1:1, about 2:3, or about
1:1. In some embodiments, such compositions can comprise about 240 mg of the anti-PD-1
antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof and about 80 mg of
the anti-LAG-3 antibody or antigen binding fragment thereof. In some embodiments, such
compositions can comprise about 240 mg of the anti-PD-1 antibody, or anti-PD-L1 antibody,
or antigen binding fragments thereof and about 160 mg of the anti-LAG-3 antibody or
antigen binding fragment thereof. In other embodiments, such compositions can comprise
about 240 mg of the anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen binding
fragments thereof and about 240 mg of the anti-LAG-3 antibody or antigen binding fragment
thereof. In other embodiments, the compositions can comprise about 12 mg/ml of the anti-
PD-1 antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof and about 4
mg/ml of the anti-LAG-3 antibody or antigen binding fragment thereof. In other
embodiments, such compositions can comprise about 12 mg/ml of the anti-PD-1 antibody, or
anti-PD-L1 antibody, or antigen binding fragments thereof and about 8 mg/ml of the anti-
LAG-3 antibody or antigen binding fragment thereof. In other embodiments, such

compositions can comprise about 12 mg/ml of the anti-PD-1 antibody, or anti-PD-L1
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antibody, or antigen binding fragments thereof and about 12 mg/ml of the anti-LAG-3
antibody or antigen binding fragment thereof.

[0018] In another aspect, the invention is directed to a pharmaceutical composition
comprising (1) from about 5 mM to about 50 mM of a buffering agent; (ii) from about 50 mM
to about 300 mM of a stabilizing agent or bulking agent; and (iii) from about 0.001% to about
1% (w/v) of a surfactant. In another aspect, the invention is directed to a pharmaceutical
composition comprising (i) from about 5 mM to about 50 mM of a buffering agent; (i1) from
about 50 mM to about 300 mM of a stabilizing agent; (ii1) from about 5 pM to about 1 mM of
a chelating agent; and (iv) from about 0.001% to about 1% (w/v) of a surfactant. In some
embodiments, such compositions are used in antibody formulation.

[0019] In certain aspects of the invention, the compositions of the invention comprise a
buffering agent. In some embodiments, the buffering agent is histidine, Tris-Cl, citrate, Tris-
citrate, phosphate (e.g., sodium phosphate), or any combination thereof. In other
embodiments, the composition comprises about 20 mM of the buffering agent. In other
aspects, the compositions comprise a stabilizing agent. In some embodiments, the stabilizing
agent is sucrose, trehalose, raffinose, arginine, sodium chloride, or any combination thereof.
In some embodiments, the composition comprises about 250 mM of the stabilizing agent. In
other aspects, the composition comprises a chelating agent. In some embodiments, the
chelating agent is DTPA, EDTA, nitrilotriacetic acid, or any combination thereof. In some
embodiments, the composition comprises from about 20 uM to about 50 uM of the chelating
agent. In other aspects, the composition comprises a surfactant. In some embodiments, the
surfactant is polysorbate, poloxamer, or any combination thereof (e.g., PS80, PS20, PX188,
or any combination thereof. In other embodiments, the composition comprises from about
0.05% to about 1% (w/v) of the surfactant.

[0020] Still other aspects of the invention are directed to a pharmaceutical composition
comprising (1) from about 1 mg/ml to about 100 mg/ml of an anti-LAG-3 antibody or antigen
binding fragment thereof; (ii) from about 1 mg/ml to about 100 mg/ml of an anti-PD-1
antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof; (ii1) from about 5
mM to about 50 mM of histidine; (iv) from about 50 mM to about 300 mM of sucrose; (V)
from about 5 uM to about 1 mM of DTPA or EDTA; and (vi) from about 0.001% to about
1% (w/v) of polysorbate or poloxamer. In other embodiments, the pharmaceutical
composition comprises (1) from about 80 mg to about 240 mg of an anti-LAG-3 antibody or

antigen binding fragment thereof, (ii) from about 60 mg to about 300 mg of an anti-PD-1
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antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof; (ii1) from about 5
mM to about 50 mM of histidine; (iv) from about 50 mM to about 300 mM of sucrose; (V)
from about 5 uM to about 1 mM of DTPA or EDTA; and (vi) from about 0.001% to about
1% (w/v) of polysorbate or poloxamer. In other embodiments, the pharmaceutical
composition comprises (i) about 4 mg/ml, about 8 mg/ml, about 10 mg/ml, or about 12 mg/ml
of an anti-LAG-3 antibody or antigen binding fragment thereof; (ii) about 12 mg/ml of an
anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof;, (iii) about
20 mM of histidine; (iv) about 250 mM of sucrose; (v) from about 20 uM to about 50 uM of
DTPA or EDTA; and (vi) about 0.05% (w/v) of polysorbate 80.

[0021] In still other aspects, the pharmaceutical composition comprises (i) about 80 mg,
about 160 mg, about 200 mg or about 240 mg of an anti-LAG-3 antibody or antigen binding
fragment thereof; (ii) about 240 mg of an anti-PD-1 antibody, or anti-PD-L1 antibody, or
antigen binding fragments thereof, (ii1) about 20 mM of histidine; (iv) about 250 mM of
sucrose; (v) from about 20 uM to about 50 uM of DTPA or EDTA; and (vi) about 0.05%
(w/v) of polysorbate 80. In other embodiments, the pharmaceutical composition comprises
(1) 4 mg/ml, 8 mg/ml, 10 mg/ml, or 12 mg/ml of an anti-LAG-3 antibody or antigen binding
fragment thereof; (i1) 12 mg/ml of an anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen
binding fragments thereof; (iii) 20 mM of histidine; (iv) 250 mM of sucrose; (v) from 20 uM
to 50 uM of DTPA or EDTA; and (vi) 0.05% (w/v) of polysorbate 80. In other
embodiments, the pharmaceutical composition comprises (i) 80 mg, 160 mg, 200 mg, or 240
mg of an anti-LAG-3 antibody, or antigen binding fragment thereof, (i1) 240 mg of an anti-
PD-1 antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof; (iii) 20 mM of
histidine; (iv) 250 mM of sucrose; (v) from 20 uM to 50 uM of DTPA or EDTA; and (vi)
0.05% (w/v) of polysorbate 80.

[0022] In some embodiments of such compositions, the pH of the composition is from
about 5 to about 6.5. In other embodiments, the pH is about 5.3 to about 6.3. In other
embodiments, the pH is 5.8. In still other embodiments, the pH is determined using a pH
meter.

[0023] In other aspects, the pharmaceutical compositions of the invention are for
intravenous administration. In other aspects, the pharmaceutical compositions of the
invention are diluted prior to use. In some embodiments, the compositions are diluted with
0.9% Sodium Chloride Injection, USP or 5% Dextrose Injection, USP prior to use. In other

embodiments, the composition is diluted to obtain a desired antibody concentration.
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[0024] Other aspects of the invention are directed to a vial, syringe, intravenous bag, or
kit comprising a pharmaceutical composition of the invention. In some embodiments, the
vial further comprises a stopper and a seal. In some embodiments, the total volume in the
vial is 8 mls or 10 mls.

[0025] In yet other aspects of the invention, the pharmaceutical composition further
comprises a third therapeutic agent. In some embodiments, the third therapeutic agent is an
antibody or immune-oncology agent.

[0026] In other aspects of the invention, the composition is stable at about -60°C, about
5°C, about 25°C, and/or about 40°C for at least about 1 month, at least about 2 months, at
least about 3 months, at least about 6 months, at least about 9 months, at least about 1 year, at
least about 2 years, at least about 3 years, at least about 4 years, or at least about 5 years. In
other aspects, the pharmaceutical composition has no significant change in pH for at least
about 1 month, at least about 2 months, at least about 3 months, at least about 6 months, at
least about 9 months, at least about 1 year, at least about 2 years, at least about 3 years, at
least about 4 years, or at least about 5 years. In some embodiments, the pH of the
pharmaceutical composition changes by no more than 0.2 for at least about 1 month, at least
about 2 months, at least about 3 months, at least about 6 months, at least about 9 months, at
least about 1 year, at least about 2 years, at least about 3 years, at least about 4 years, or at
least about 5 years. In other aspects, the pharmaceutical composition has no significant
change in protein concentration for at least about 1 month, at least about 2 months, at least
about 3 months, at least about 6 months, at least about 9 months, at least about 1 year, at least
about 2 years, at least about 3 years, at least about 4 years, or at least about 5 years. In some
embodiments, the protein concentration of the composition increases by no more than about
0.7 mg/ml for at least about 1 month, at least about 2 months, at least about 3 months, at least
about 6 months, at least about 9 months, at least about 1 year, at least about 2 years, at least
about 3 years, at least about 4 years, or at least about 5 years.

[0027] In other aspects, the pharmaceutical composition has a low particulate count for at
least about 1 month, at least about 2 months, at least about 3 months, at least about 6 months,
at least about 9 months, at least about 1 year, at least about 2 years, at least about 3 years, at
least about 4 years, or at least about 5 years. In other aspects, the pharmaceutical
composition has no significant decrease in the concentration of antibody monomer species for
at least about 1 month, at least about 2 months, at least about 3 months, at least about 6

months, at least about 9 months, at least about 1 year, at least about 2 years, at least about 3



WO 2018/222722 PCT/US2018/035142
-12 -

years, at least about 4 years, or at least about 5 years. In some embodiments, the
concentration of antibody monomer species decreases by no more than about 10% for at least
about 1 month, at least about 2 months, at least about 3 months, at least about 6 months, at
least about 9 months, at least about 1 year, at least about 2 years, at least about 3 years, at
least about 4 years, or at least about 5 years.

[0028] In other aspects, the pharmaceutical composition has no significant increase in the
concentration of high molecular weight (HMW) antibody species for at least about 1 month,
at least about 2 months, at least about 3 months, at least about 6 months, at least about 9
months, at least about 1 year, at least about 2 years, at least about 3 years, at least about 4
years, or at least about 5 years. In some embodiments, the concentration of HMW antibody
species increases by no more than about 10% for at least about 1 month, at least about 2
months, at least about 3 months, at least about 6 months, at least about 9 months, at least
about 1 year, at least about 2 years, at least about 3 years, at least about 4 years, or at least
about 5 years. In other aspects, the pharmaceutical composition has no significant increase in
the concentration of low molecular weight (LMW) antibody species for at least about 1
month, at least about 2 months, at least about 3 months, at least about 6 months, at least about
9 months, at least about 1 year, at least about 2 years, at least about 3 years, at least about 4
years, or at least about 5 years. In some embodiments, the concentration of LMW antibody
increases by no more than about 3% for at least about 1 month, at least about 2 months, at
least about 3 months, at least about 6 months, at least about 9 months, at least about 1 year, at
least about 2 years, at least about 3 years, at least about 4 years, or at least about 5 years.

[0029] In yet other aspects, the pharmaceutical composition has no significant change in
purity for at least about 1 month, at least about 2 months, at least about 3 months, at least
about 6 months, at least about 9 months, at least about 1 year, at least about 2 years, at least
about 3 years, at least about 4 years, or at least about 5 years. In some embodiments, the
purity of the antibody decreases by no more than about 5%, about 4%, about 3%, about 2%,
or about 1% for at least about 1 month, at least about 2 months, at least about 3 months, at
least about 6 months, at least about 9 months, at least about 1 year, at least about 2 years, at
least about 3 years, at least about 4 years, or at least about 5 years. In other aspects, the
pharmaceutical composition exhibits a change of an acidic peak that is less than about 15%,
about 14%, about 13%, about 12%, about 11%, about 10%, about 9%, about 8%, about 7%,
about 6%, about 5%, about 4%, about 3%, about 2%, or about 1%, for at least about 1 month,

at least about 2 months, at least about 3 months, at least about 6 months, at least about 9
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months, at least about 1 year, at least about 2 years, at least about 3 years, at least about 4
years, or at least about 5 years. In other aspects, the pharmaceutical composition exhibits no
significant change in charge distribution for at least about 1 month, at least about 2 months, at
least about 3 months, at least about 6 months, at least about 9 months, at least about 1 year, at
least about 2 years, at least about 3 years, at least about 4 years, or at least about 5 years. In
some embodiments, the change in charge distribution is no more than about 5%, about 4%,
about 3%, about 2%, or about 1%.

[0030] Other aspects of the invention are directed to a method of making a
pharmaceutical composition of the invention. In other aspects, the invention is directed to a
method of modulating an immune response in a patient in need thereof comprising
administering a pharmaceutical composition of the invention to the patient. In other aspects,
the invention is directed to a method of treating a disease or condition comprising
administering a pharmaceutical composition of the invention to a patient. In some
embodiments, the disease or condition is an infectious disease. In some embodiments, the
disease is cancer. In other embodiments, the cancer is melanoma cancer, renal cancer,
prostate cancer, breast cancer, colon cancer, oral cancer, lung cancer, bone cancer, pancreatic
cancer, skin cancer, cancer of the head or neck, cutaneous or intraocular malignant
melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of the anal region, stomach
cancer, testicular cancer, uterine cancer, carcinoma of the fallopian tubes, carcinoma of the
endometrium, carcinoma of the cervix, carcinoma of the vagina, carcinoma of the vulva,
Hodgkin's Disease, non-Hodgkin's lymphoma, cancer of the esophagus, cancer of the small
intestine, cancer of the endocrine system, cancer of the thyroid gland, cancer of the
parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue, cancer of the urethra,
cancer of the penis, chronic or acute leukemias including acute myeloid leukemia, chronic
myeloid leukemia, acute lymphoblastic leukemia, chronic lymphocytic leukemia, solid
tumors of childhood, lymphocytic lymphoma, cancer of the bladder, cancer of the kidney or
ureter, carcinoma of the renal pelvis, neoplasm of the central nervous system (CNS), primary
CNS lymphoma, tumor angiogenesis, spinal axis tumor, brain stem glioma, pituitary
adenoma, Kaposi's sarcoma, epidermoid cancer, squamous cell cancer, T-cell lymphoma,
environmentally induced cancers including those induced by asbestos, and any combination
thereof. In other embodiments, the lung cancer is small cell lung cancer or non-small cell

lung cancer.
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[0031] In other aspects of such methods, the cancer is refractory to treatment. In some
embodiments, the cancer is refractory to treatment with an anti-PD1 antibody or anti-PD-L1
antibody. In other embodiments, the cancer is refractory to treatment with an immune-
oncology agent.

[0032] In another aspect, methods of the invention are directed to a pharmaceutical
composition comprising an anti-LAG-3 antibody or antigen binding fragment thereof, further
comprise administering a pharmaceutical composition comprising an anti-PD-1 antibody, or
anti-PD-L1 antibody, or antigen binding fragments thereof. In some embodiments, the
pharmaceutical composition comprising the anti-LAG-3 antibody or antigen binding
fragment thereof and the pharmaceutical composition comprising the anti-PD-1 antibody, or
anti-PD-L1 antibody, or antigen binding fragments thereof are co-administered. In other
embodiments, the pharmaceutical composition comprising the anti-LAG-3 antibody or
antigen binding fragment thereof and the pharmaceutical composition comprising the anti-
PD-1 antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof are sequentially
administered. In other embodiments, the pharmaceutical composition comprising the anti-
LAG-3 antibody or antigen binding fragment thereof is administered prior to the
pharmaceutical composition comprising the anti-PD-1 antibody, or anti-PD-L1 antibody, or
antigen binding fragments thereof. In other embodiments, the anti-LAG-3 antibody or
antigen-binding fragment thereof and the anti-PD-1 antibody, or anti-PD-L1 antibody, or
antigen binding fragments thereof are administered as a first line of treatment. In other
embodiments, the anti-LAG-3 antibody or antigen-binding fragment thereof and the anti-PD-
1 antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof are administered as

a second line of treatment.

BRIEF DESCRIPTION OF THE FIGURES

[0033] FIG. 1 shows the relationship of charge-related and size-related degradants with
pH for an anti-LAG-3 antibody composition of the invention stored at 40°C for 3 months.
[0034] FIG. 2 shows the relationship of charge-related and size-related degradants with
pH for an anti-LAG-3 antibody composition of the invention stored at 25°C for 3 months.
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[0035] FIGs. 3A-3B show varying the concentration of anti-LAG-3 antibody in
compositions of the invention did not affect the percentage of acidic charge variants during
storage at 5°C, 25°C or 40°C for 1-6 months.

[0036] FIG. 4 shows the pH, particulate count, high molecular weight aggregates
(HMWs), low molecular weight aggregates (LMWs), acidic peaks, and purity under light
exposed and light protected conditions for an anti-LAG-3 antibody composition of the
invention.

[0037] FIG. 5 shows the pH, particulate count, HMWs, LMWs, acidic peaks, and purity
of anti-LAG-3 antibody compositions of the invention with DTPA and without DTPA stored
at 40°C for 1 or 3 months.

[0038] FIG. 6 shows the pH, particulate count, HMWs, LMWs, acidic peaks, and purity
of an anti-LAG-3 antibody composition of the invention with DTPA and without DTPA
stored at 25°C for 1 or 3 months.

[0039] FIG. 7 shows the percentage of HMWs induced with metals in an anti-LAG-3
composition of the invention containing DTPA or EDTA which was stored at 40°C or room
temperature for 1 month.

[0040] FIG. 8 shows the percentage of HMWs induced with metals in a 1:1 (anti-LAG-3
antibody:anti-PD-1 antibody) fixed dose ratio combination (FDRC) of the invention
containing DTPA or EDTA which was stored at 40°C or room temperature for 1 month.

[0041] FIGs. 9A-9B show iCIEF stability patterns for anti-PD-1 (FIG. 9A) and anti-
LAG-3 (FIG. 9B) in a 1:3 (anti-LAG-3 antibody:anti-PD-1 antibody) FDRC composition of
the invention are similar to those for anti-PD-1 or anti-LAG-3 alone in the same buffer
system.

[0042] FIGs. 10A-10C show the 12-month stability performance of 3:1 and 1:1 (anti-PD-
1 antibody:anti-LAG-3 antibody) FDRC compositions of the invention. No significant HWM
aggregation was observed with the 3:1 or 1:1 (anti-PD-1 antibody:anti-LAG-3 antibody)
FDRC compositions (FIG. 10A). Also, no significant charge change was observed for the
3:1 or 1:1 (anti-PD-1 antibody:anti-LAG-3 antibody) FDRC formulations at 5 °C, and
similar, or improved stability patterns were observed at 25°C (FIGs. 10B and 10C).

[0043] FIGs. 11A-11C show the stability performance of 1:3 and 1:1 (anti-LAG-3
antibody:anti-PD-1 antibody) FDRC compositions assessed by measuring protein oxidation

and deamidation. No significant oxidation of methionine (Met) or tryptophan (Trp) oxidation
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was observed in the compositions (FIGs. 11A and 11B, respectively). In addition, only a

relatively small increase in deamination was observed in the compositions (FIG. 11C).

DETAILED DESCRIPTION OF THE INVENTION

[0044] The present invention relates pharmaceutical compositions comprising (i) an anti-
LAG-3 antibody or an antigen binding fragment thereof, or (ii) an anti-LAG-3 antibody or an
antigen binding fragment thereof and an anti-PD-1 antibody, or anti-PD-L1 antibody, or an
antigen binding fragments thereof. The advantages of such formulations include greater

stability.

Terms

[0045] In order that the present disclosure may be more readily understood, certain terms
are first defined. As used in this application, except as otherwise expressly provided herein,
each of the following terms shall have the meaning set forth below. Additional definitions are
set forth throughout the application.

[0046] The term "and/or" where used herein is to be taken as specific disclosure of each
of the two specified features or components with or without the other. Thus, the term "and/or"
as used in a phrase such as "A and/or B" herein is intended to include "A and B," "A or B,"
"A" (alone), and "B" (alone). Likewise, the term "and/or" as used in a phrase such as "A, B,
and/or C" is intended to encompass each of the following aspects: A, B, and C; A, B, or C; A
orC; AorB;BorC; Aand C; A and B; B and C; A (alone); B (alone); and C (alone).

[0047] It is understood that wherever aspects are described herein with the language
"comprising," otherwise analogous aspects described in terms of "consisting of" and/or
"consisting essentially of" are also provided.

[0048] Unless defined otherwise, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which this
disclosure is related. For example, the Concise Dictionary of Biomedicine and Molecular
Biology, Juo, Pei-Show, 2nd ed., 2002, CRC Press; The Dictionary of Cell and Molecular
Biology, 3rd ed., 1999, Academic Press; and the Oxford Dictionary Of Biochemistry And
Molecular Biology, Revised, 2000, Oxford University Press, provide one of skill with a
general dictionary of many of the terms used in this disclosure.

[0049] Units, prefixes, and symbols are denoted in their Systéme International de Unites

(SI) accepted form. Numeric ranges are inclusive of the numbers defining the range. The
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headings provided herein are not limitations of the various aspects of the disclosure, which
can be had by reference to the specification as a whole. Accordingly, the terms defined
immediately below are more fully defined by reference to the specification in its entirety.
[0050] "Administering" refers to the physical introduction of a composition comprising a
therapeutic agent to a subject, using any of the various methods and delivery systems known
to those skilled in the art. Preferred routes of administration for the formulations disclosed
herein include intravenous, intramuscular, subcutaneous, intraperitoneal, spinal or other
parenteral routes of administration, for example by injection or infusion. The phrase
"parenteral administration" as used herein means modes of administration other than enteral
and topical administration, usually by injection, and includes, without limitation, intravenous,
intramuscular, intraarterial, intrathecal, intralymphatic, intralesional, intracapsular,
intraorbital, intracardiac, intradermal, intraperitoneal, transtracheal, subcutaneous,
subcuticular, intraarticular, subcapsular, subarachnoid, intraspinal, epidural and intrasternal
injection and infusion, as well as in vivo electroporation. In some embodiments, the
formulation is administered via a non-parenteral route, preferably orally. Other non-
parenteral routes include a topical, epidermal or mucosal route of administration, for
example, intranasally, vaginally, rectally, sublingually or topically. Administering can also be
performed, for example, once, a plurality of times, and/or over one or more extended periods.
[0051] An "antibody" (Ab) shall include, without limitation, a glycoprotein
immunoglobulin which binds specifically to an antigen and comprises at least two heavy (H)
chains and two light (L) chains interconnected by disulfide bonds, or an antigen-binding
portion thereof. Each H chain comprises a heavy chain variable region (abbreviated herein as
VH) and a heavy chain constant region. The heavy chain constant region comprises three
constant domains, CHI1, CH2 and CH3. Each light chain comprises a light chain variable
region (abbreviated herein as VL) and a light chain constant region. The light chain constant
region is comprises one constant domain, CL. The VH and VL regions can be further
subdivided into regions of hypervariability, termed complementarity determining regions
(CDRy), interspersed with regions that are more conserved, termed framework regions (FR).
Each VH and VL comprises three CDRs and four FRs, arranged from amino-terminus to
carboxy-terminus in the following order: FR1, CDR1, FR2, CDR2, FR3, CDR3, and FR4.
The variable regions of the heavy and light chains contain a binding domain that interacts
with an antigen. The constant regions of the antibodies may mediate the binding of the

immunoglobulin to host tissues or factors, including various cells of the immune system (e.g.,
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effector cells) and the first component (C1q) of the classical complement system. A heavy
chain may have the C-terminal lysine or not. Unless specified otherwise herein, the amino
acids in the variable regions are numbered using the Kabat numbering system and those in
the constant regions are numbered using the EU system.

[0052] An immunoglobulin may derive from any of the commonly known isotypes,
including but not limited to IgA, secretory IgA, IgG and IgM. IgG subclasses are also well
known to those in the art and include but are not limited to human IgG1, IgG2, IgG3 and
IgG4. "Isotype" refers to the antibody class or subclass (e.g., IgM or IgG1) that is encoded by
the heavy chain constant region genes. The term "antibody" includes, by way of example,
monoclonal and polyclonal antibodies; chimeric and humanized antibodies; human or
nonhuman antibodies; wholly synthetic antibodies; and single chain antibodies. A nonhuman
antibody may be humanized by recombinant methods to reduce its immunogenicity in man.
Where not expressly stated, and unless the context indicates otherwise, the term "antibody"
includes monospecific, bispecific, or multi-specific antibodies, as well as a single chain
antibody. In embodiments, the antibody is a bispecific antibody. In other embodiments, the
antibody is a monospecific antibody.

[0053] As used herein, an “IgG antibody” has the structure of a naturally occurring IgG
antibody, i.e., it has the same number of heavy and light chains and disulfide bonds as a
naturally occurring IgG antibody of the same subclass. For example, an anti-ICOS IgGl,
IgG2, IgG3 or IgG4 antibody consists of two heavy chains (HCs) and two light chains (LCs),
wherein the two heavy chains and light chains are linked by the same number and location of
disulfide bridges that occur in naturally occurring IgGl, IgG2, IgG3 and IgG4 antibodies,
respectively (unless the antibody has been mutated to modify the disulfide bonds).

[0054] The antibody may be an antibody that has been altered (e.g., by mutation,
deletion, substitution, conjugation to a non-antibody moiety). For example, an antibody may
include one or more variant amino acids (compared to a naturally occurring antibody) which
change a property (e.g., a functional property) of the antibody. For example, numerous such
alterations are known in the art which affect, e.g., half-life, effector function, and/or immune
responses to the antibody in a patient. The term antibody also includes artificial polypeptide
constructs which comprise at least one antibody-derived antigen binding site.

[0055] An "isolated antibody" refers to an antibody that is substantially free of other
antibodies having different antigenic specificities (e.g., an isolated antibody that binds

specifically to PD-1 is substantially free of antibodies that bind specifically to antigens other
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than PD-1). An isolated antibody that binds specifically to PD-1 may, however, have cross-
reactivity to other antigens, such as PD-1 molecules from different species. Moreover, an
isolated antibody may be substantially free of other cellular material and/or chemicals.

[0056] The term “monoclonal antibody” (“mAb”) refers to a non-naturally occurring
preparation of antibody molecules of single molecular composition, i.e., antibody molecules
whose primary sequences are essentially identical, and which exhibits a single binding
specificity and affinity for a particular epitope. A monoclonal antibody is an example of an
isolated antibody. MAbs may be produced by hybridoma, recombinant, transgenic or other
techniques known to those skilled in the art.

[0057] A “human” antibody (HuMAD) refers to an antibody having variable regions in
which both the framework and CDR regions are derived from human germline
immunoglobulin sequences. Furthermore, if the antibody contains a constant region, the
constant region also is derived from human germline immunoglobulin sequences. The human
antibodies of the invention can include amino acid residues not encoded by human germline
immunoglobulin sequences (e.g., mutations introduced by random or site-specific
mutagenesis /1 vifro or by somatic mutation iz vivo). However, the term “human antibody,”
as used herein, is not intended to include antibodies in which CDR sequences derived from
the germline of another mammalian species, such as a mouse, have been grafted onto human
framework sequences. The terms “human” antibodies and “fully human” antibodies and are
used synonymously.

[0058] A “humanized antibody” refers to an antibody in which some, most or all of the
amino acids outside the CDR domains of a non-human antibody are replaced with
corresponding amino acids derived from human immunoglobulins. In one embodiment of a
humanized form of an antibody, some, most or all of the amino acids outside the CDR
domains have been replaced with amino acids from human immunoglobulins, whereas some,
most or all amino acids within one or more CDR regions are unchanged. Small additions,
deletions, insertions, substitutions or modifications of amino acids are permissible as long as
they do not abrogate the ability of the antibody to bind to a particular antigen. A “humanized”
antibody retains an antigenic specificity similar to that of the original antibody.

[0059] A “chimeric antibody” refers to an antibody in which the variable regions are
derived from one species and the constant regions are derived from another species, such as
an antibody in which the variable regions are derived from a mouse antibody and the constant

regions are derived from a human antibody.
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[0060] An “anti-antigen” antibody refers to an antibody that binds specifically to the
antigen. For example, an anti-PD-1 antibody binds specifically to PD-1 and an anti-CTLA-4
antibody binds specifically to CTLA-4.

[0061] An “antigen-binding portion” of an antibody (also called an “antigen-binding
fragment”) refers to one or more fragments of an antibody that retain the ability to bind
specifically to the antigen bound by the whole antibody . It has been shown that the antigen-
binding function of an antibody can be performed by fragments or portions of a full-length
antibody. Examples of binding fragments encompassed within the term “antigen-binding
portion” or “antigen-binding fragment” of an antibody, e.g., an anti-LAG-3 antibody
described herein, include:

(1) a Fab fragment (fragment from papain cleavage) or a similar monovalent
fragment consisting of the VL, VH, LC and CH1 domains;

(2) aF(ab’)2 fragment (fragment from pepsin cleavage) or a similar bivalent
fragment comprising two Fab fragments linked by a disulfide bridge at the hinge
region,

(3) a Fd fragment consisting of the VH and CH1 domains;

(4) a Fv fragment consisting of the VL and VH domains of a single arm of an
antibody,

(5) a single domain antibody (dAb) fragment (Ward et al., (1989) Nature 341:544-
46), which consists of a VH domain;

(6) a bi-single domain antibody which consists of two VH domains linked by a hinge
(dual-affinity re-targeting antibodies (DARTS));

(7) a dual variable domain immunoglobulin;

(8) an isolated complementarity determining region (CDR); and

(9) a combination of two or more isolated CDRs, which can optionally be joined by a
synthetic linker. Furthermore, although the two domains of the Fv fragment, VL and
VH, are coded for by separate genes, they can be joined, using recombinant methods,
by a synthetic linker that enables them to be made as a single protein chain in which
the VL and VH regions pair to form monovalent molecules (known as single chain
Fv (scFv); see e.g., Bird et al. (1988) Science 242:423-426; and Huston et al. (1988)
Proc. Natl. Acad. Sci. USA 85:5879-5883). Such single chain antibodies are also
intended to be encompassed within the term “antigen-binding portion” or “antigen-

binding fragment” of an antibody. These antibody fragments are obtained using
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conventional techniques known to those with skill in the art, and the fragments are
screened for utility in the same manner as are intact antibodies. Antigen-binding
portions can be produced by recombinant DNA techniques, or by enzymatic or
chemical cleavage of intact immunoglobulins
[0062] A "cancer" refers a broad group of various diseases characterized by the
uncontrolled growth of abnormal cells in the body. Unregulated cell division and growth
divide and grow results in the formation of malignant tumors that invade neighboring tissues
and may also metastasize to distant parts of the body through the lymphatic system or
bloodstream. A "cancer" or "cancer tissue" can include a tumor.
[0063] The term "tumor" as used herein refers to any mass of tissue that results from
excessive cell growth or proliferation, either benign (non-cancerous) or malignant

(cancerous), including pre-cancerous lesions

[0064] A "disease" refers to any disorder of structure or function in an organism, for
example a human that is not the direct result of a physical injury. An "infectious disease" is a
disease that is caused by an organism such as a bacterium, fungus, parasite virus or other
pathogen.

[0065] The use of the term "fixed dose" with regard to a composition of the invention
means that two or more different antibodies in a single composition are present in the
composition in particular (fixed) ratios with each other. In some embodiments, the fixed dose
is based on the weight (e.g., mg) of the antibodies. In certain embodiments, the fixed dose is
based on the concentration (e.g., mg/ml) of the antibodies. In some embodiments, the ratio is
at least about 1:1, about 1:2, about 1:3, about 1:4, about 1:5, about 1:6, about 1:7, about 1:8,
about 1:9, about 1:10, about 1:15, about 1:20, about 1:30, about 1:40, about 1:50, about 1:60,
about 1:70, about 1:80, about 1:90, about 1:100, about 1:120, about 1:140, about 1:160, about
1:180, about 1:200, about 200:1, about 180:1, about 160:1, about 140:1, about 120:1, about
100:1, about 90:1, about 80:1, about 70:1, about 60:1, about 50:1, about 40:1, about 30:1,
about 20:1, about 15:1, about 10:1, about 9:1, about 8:1, about 7:1, about 6:1, about 5:1,
about 4:1, about 3:1, or about 2:1 mg anti-LAG-3 antibody or antigen binding fragment
thereof, to anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof. For
example, the 1:3 ratio of an anti-LAG-3 antibody or an antigen binding fragment thereof, to
an anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof can mean

that a vial can contain about 240 mg of anti-PD-1 antibody, anti-PD-L1 antibody, or antigen
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binding fragment thereof and 80 mg of anti-LAG-3 antibody or antigen binding fragment
thereof; or about 3 mg/ml of anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding
fragment thereof and 1 mg/ml of anti-LAG-3 antibody or antigen binding fragment thereof.
[0066] The use of the term "flat dose" with regard to the composition of the invention
means a dose that is administered to a patient without regard for the weight or body surface
area (BSA) of the patient. The flat dose is therefore not provided as a mg/kg dose, but rather
as an absolute amount of the agent (e.g., the anti-LAG-3 antibody or antigen binding
fragment thereof and/or anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding
fragment thereof). For example, a 60 kg person and a 100 kg person would receive the same
dose of the composition (e.g., 240 mg of an anti-PD-1 antibody, anti-PD-L1 antibody, or
antigen binding fragment thereof and 80 mg of an anti-LAG-3 antibody or antigen binding
fragment thereof in a single fixed dosing formulation vial containing both 240 mg of an anti-
PD-1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof and 80 mg of an
anti-LAG-3 antibody or antigen binding fragment thereof (or two fixed dosing formulation
vials containing 120 mg of an anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding
fragment thereof, and 40 mg of an anti-LAG-3 antibody or antigen binding fragment thereof,
etc.)).
[0067] The term "weight based dose" as referred to herein means that a dose that is
administered to a patient is calculated based on the weight of the patient. For example, when
a patient with 60 kg body weight requires 4 mg/kg of an anti-PD-1 antibody in combination
with 1.33 mg/kg of an anti-LAG-3 antibody, one can draw the appropriate amounts of the
anti-PD-1 antibody (e.g., 240 mg) and the anti-LAG-3 antibody (e.g., 80 mg) at once from a
1:3 ratio fixed dosing formulation of an anti-LAG-3 antibody and an anti-PD-1 antibody.
[0068] The term '"reference composition" as used herein refers to a composition
comprising an anti-LAG-3 antibody (or, in antibody combination embodiments, an anti-PD-1
antibody, but not both). The reference composition can comprise the same components of the
composition except the antibody (or, in antibody combination embodiments, the reference
composition can comprise the same components of the composition except one of the
antibodies). In other embodiments, the reference composition is a commercially available,
corresponding composition, e.g., OPDIVO® or KEYTRUDA® for an anti-PD-1 antibody.
[0069] The term "LAG-3", "LAG3", or "Lymphocyte Activation Gene-3" refers to
Lymphocyte Activation Gene-3. The term LAG-3 as used herein includes human LAG-3
(hLAG-3), variants, isoforms, orthologs, paralogs and species homologs of hLAG-3, and
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analogs having at least one common epitope with hLAG-3. The term LAG-3 as used herein
includes variants, isoforms, homologs, orthologs and paralogs. For example, antibodies
specific for a human LAG-3 protein may, in certain cases, cross-react with a LAG-3 protein
from a species other than human. In other embodiments, the antibodies specific for a human
LAG-3 protein may be completely specific for the human LAG-3 protein and may not exhibit
species or other types of cross-reactivity, or may cross-react with LAG-3 from certain other
species, but not all other species (e.g., cross-react with monkey LAG-3 but not mouse LAG-
3). The term "human LAG-3" refers to human sequence LAG-3, such as the complete amino
acid sequence of human LAG-3 having Genbank Accession No. NP 002277. The term
"mouse LAG-3" refers to mouse sequence LAG-3, such as the complete amino acid sequence
of mouse LAG-3 having Genbank Accession No. NP_032505. LAG-3 is also known in the
art as, for example, CD223. The human LAG-3 sequence may differ from human LAG-3 of
Genbank Accession No. NP_002277 by having, e.g., conserved mutations or mutations in
non-conserved regions and the LAG-3 has substantially the same biological function as the
human LAG-3 of Genbank Accession No. NP_002277. For example, a biological function of
human LAG-3 is having an epitope in the extracellular domain of LAG-3 that is specifically
bound by an antibody of the instant disclosure or a biological function of human LAG-3 is
binding to MHC Class II molecules.

[0070] A particular human LAG-3 sequence will generally be at least 90% identical in
amino acid sequence to human LAG-3 of GenBank Accession No. NP_002277 and contains
amino acid residues that identify the amino acid sequence as being human when compared to
LAG-3 amino acid sequences of other species (e.g., murine). In certain cases, a human LAG-
3 can be at least 95%, or even at least 96%, 97%, 98%, or 99% identical in amino acid
sequence to LAG-3 of GenBank Accession No. NP_002277. In certain embodiments, a
human LAG-3 sequence will display no more than 10 amino acid differences from the LAG-
3 sequence of GenBank Accession No. NP_002277. In certain embodiments, the human
LAG-3 can display no more than 5, or even no more than 4, 3, 2, or 1 amino acid difference
from the LAG-3 sequence of GenBank Accession No. NP_002277. Percent identity can be
determined as described herein.

[0071] As used herein, the terms "Programmed Death 1," "Programmed Cell Death 1,"
"Protein PD-1," "PD-1," "PD1," "PDCDI1," "hPD-1" and "hPD-I" are used interchangeably,

and include variants, isoforms, species homologs of human PD-1, and analogs having at least
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one common epitope with PD-1. The complete PD-1 sequence can be found under GenBank
Accession No. U64863 (SEQ ID NO:29).

[0072] The protein Programmed Death 1 (PD-1) is an inhibitory member of the CD28
family of receptors, that also includes CD28, CTLA-4, ICOS and BTLA. PD-1 is expressed
on activated B cells, T cells, and myeloid cells (Agata et al., supra; Okazaki et al. (2002)
Curr. Opin. Immunol. 14: 391779-82; Bennett et al. (2003) J Immunol 170:711-8). The initial
members of the family, CD28 and ICOS, were discovered by functional effects on
augmenting T cell proliferation following the addition of monoclonal antibodies (Hutloff et
al. Nature (1999); 397:263-266; Hansen et al. Immunogenics (1980); 10:247-260). PD-1 was
discovered through screening for differential expression in apoptotic cells (Ishida et al.
EMBO J (1992); 11:3887-95). The other members of the family, CTLA-4 and BTLA, were
discovered through screening for differential expression in cytotoxic T lymphocytes and TH1
cells, respectively. CD28, ICOS and CTLA-4 all have an unpaired cysteine residue allowing
for homodimerization. In contrast, PD-1 is suggested to exist as a monomer, lacking the
unpaired cysteine residue characteristic in other CD28 family members.

[0073] The PD-1 gene is a 55 kDa type I transmembrane protein that is part of the Ig
gene superfamily (Agata et al. (1996) Int Immunol 8:765-72). PD-1 contains a membrane
proximal immunoreceptor tyrosine inhibitory motif (ITIM) and a membrane distal tyrosine-
based switch motif (ITSM) (Thomas, M. L. (1995) J Exp Med 181:1953-6; Vivier, E and
Daeron, M (1997) Immunol Today 18:286-91). Although structurally similar to CTLA-4, PD-
1 lacks the MYPPPY motif (SEQ ID NO: 32) that is critical for B7-1 and B7-2 binding. Two
ligands for PD-1 have been identified, PD-L1 and PD-L2, that have been shown to
downregulate T cell activation upon binding to PD-1 (Freeman et al. (2000) J Exp Med
192:1027-34; Latchman et al. (2001) Nat Immunol 2:261-8; Carter et al. (2002) Eur J
Immunol 32:634-43). Both PD-L1 and PD-L2 are B7 homologs that bind to PD-1, but do not
bind to other CD28 family members. PD-L1 is abundant in a variety of human cancers (Dong
et al. (2002) Nat. Med. 8:787-9). The interaction between PD-1 and PD-L1 results in a
decrease in tumor infiltrating lymphocytes, a decrease in T-cell receptor mediated
proliferation, and immune evasion by the cancerous cells (Dong et al. (2003) J. Mol. Med.
81:281-7; Blank et al. (2005) Cancer Immunol. Immunother. 54:307-314; Konishi et al.
(2004) Clin. Cancer Res. 10:5094-100). Immune suppression can be reversed by inhibiting
the local interaction of PD-1 with PD-L1, and the effect is additive when the interaction of
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PD-1 with PD-L2 is blocked as well (Iwai et al. (2002) Proc. Nat'l. Acad. Sci. USA
99:12293-7; Brown et al. (2003) J. Immunol. 170:1257-66).

[0074] Consistent with PD-1 being an inhibitory member of the CD28 family, PD-1
deficient animals develop various autoimmune phenotypes, including autoimmune
cardiomyopathy and a lupus-like syndrome with arthritis and nephritis (Nishimura et al.
(1999) Immunity 11:141-51; Nishimura et al. (2001) Science 291:319-22). Additionally, PD-
1 has been found to play a role in autoimmune encephalomyelitis, systemic lupus
erythematosus, graft-versus-host disease (GVHD), type I diabetes, and rheumatoid arthritis
(Salama et al. (2003) J Exp Med 198:71-78; Prokunina and Alarcon-Riquelme (2004) Hum
Mol Genet 13:R143; Nielsen et al. (2004) Lupus 13:510). In a murine B cell tumor line, the
ITSM of PD-1 was shown to be essential to block BCR-mediated Ca.sup.2+-flux and tyrosine
phosphorylation of downstream effector molecules (Okazaki et al. (2001) PNAS 98:13866-
71).

[0075] "Programmed Death Ligand-1 (PD-L1)" is one of two cell surface glycoprotein
ligands for PD-1 (the other being PD-L2) that down-regulate T cell activation and cytokine
secretion upon binding to PD-1. The term "PD-L1" as used herein includes human PD-L1
(hPD-L1), variants, isoforms, and species homologs of hPD-L1, and analogs having at least
one common epitope with hPD-L1. The complete hPD-L1 sequence can be found under
GenBank Accession No. QINZQ7.

[0076] The terms "Programmed Death Ligand-2" and "PD-L2" as used herein include
human PD-L2 (hPD-L2), variants, isoforms, and species homologs of hPD-L2, and analogs
having at least one common epitope with hPD-L2. The complete hPD-L2 sequence can be
found under GenBank Accession No. Q9BQ51.

[0077] A "patient" as used herein includes any patient who is afflicted with a cancer (e.g.,
melanoma). The terms "subject" and "patient" are used interchangeably herein.

[0078] A "therapeutically effective amount" or "therapeutically effective dosage" of a
drug or therapeutic agent is any amount of the drug that, when used alone or in combination
with another therapeutic agent, protects a subject against the onset of a disease or promotes
disease regression evidenced by a decrease in severity of disease symptoms, an increase in
frequency and duration of disease symptom-free periods, or a prevention of impairment or
disability due to the disease affliction. The ability of a therapeutic agent to promote disease

regression can be evaluated using a variety of methods known to the skilled practitioner, such
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as in human subjects during clinical trials, in animal model systems predictive of efficacy in
humans, or by assaying the activity of the agent in in vitro assays.

[0079] "Treatment" or "therapy" of a subject refers to any type of intervention or process
performed on, or the administration of an active agent to, the subject with the objective of
reversing, alleviating, ameliorating, inhibiting, slowing down or preventing the onset,
progression, development, severity or recurrence of a symptom, complication or condition, or
biochemical indicia associated with a disease.

[0080] The use of the alternative (e.g., "or") should be understood to mean either one,
both, or any combination thereof of the alternatives. As used herein, the indefinite articles "a"
or "an" should be understood to refer to "one or more" of any recited or enumerated
component.

[0081] It is understood that wherever aspects are described herein with the language
"comprising," otherwise analogous aspects described in terms of "consisting of" and/or
"consisting essentially of" are also provided.

[0082] The terms "about" or "comprising essentially of" refer to a value or composition
that is within an acceptable error range for the particular value or composition as determined
by one of ordinary skill in the art, which will depend in part on how the value or composition
is measured or determined, 7.e., the limitations of the measurement system. For example,
"about" or "comprising essentially of" can mean within 1 or more than 1 standard deviation
per the practice in the art. Alternatively, "about" or "comprising essentially of" can mean a
range of up to 10% or 20% (i.e., + 10% or + 20%). For example, about 3mg can include any
number between 2.7 mg and 3.3 mg (for 10%) or between 2.4 mg and 3.6 mg (for 20%).
Furthermore, particularly with respect to biological systems or processes, the terms can mean
up to an order of magnitude or up to 5-fold of a value. When particular values or
compositions are provided in the application and claims, unless otherwise stated, the meaning
of "about" or "comprising essentially of" should be assumed to be within an acceptable error
range for that particular value or composition.

[0083] As described herein, any concentration range, percentage range, ratio range or
integer range is to be understood to include the value of any integer within the recited range
and, when appropriate, fractions thereof (such as one tenth and one hundredth of an integer),
unless otherwise indicated.

[0084] Various aspects of the invention are described in further detail in the following

subsections.
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Anti-LAG-3 Antibodies

[0085] Compositions of the invention include an anti-LAG-3 antibody or an antigen
binding fragment thereof. Anti-LAG-3 antibodies or antigen binding fragments thereof of the
invention bind to human LAG-3. Anti-LAG-3 antibodies (or VH/VL and CDR domains
derived therefrom) suitable for use in the invention can be generated using methods well
known in the art.

[0086] Alternatively, art-recognized anti-LAG-3 antibodies can be used. Antibodies that
bind to LAG-3 have been disclosed in Int'l Publ. Nos. W02015/042246 and WO2016/168716
and U.S. Publ. Nos. 2014/0093511 and 2011/0150892, which are herein incorporated by
reference An anti-LAG-3 antibody useful for the present invention is 25F7 (described in U.S.
Publ. No. 2011/0150892, also known as "LAG-3.1"). Other exemplary anti-LAG-3 antibodies
and proteins that are useful for the present invention include IMP731, described in U.S. Publ.
No. 2011/007023; MK-4280 (28G-10), described in Int1 Publ. No. WO02016/028672,
REGN3767, described in Burova E., et al., J Immunolherapy Cancer, 2016; 4(Supp.
1):P195; GSK2831781; IMP731, described in Int'l Publ. No. W02014/140180; humanized
BAPOS50, described in Int'l Publ. No. W0O2017/019894; IMP-701; IMP321 (a LAG-3 fusion
protein); Sym022, TSR-033, MGDO13, BI754111, FS118, AVA-017 and GSK2831781.
These and other anti-LAG-3 antibodies useful in the claimed invention can be found in, for
example: WQ02016/028672, WO02017/106129, WQ02017062888, W02009/044273,
W02018/069500, W02016/126858, W02014/179664, W02016/200782, W0O2015/200119,
W02017/019846, W02017/198741, W02017/220555, W02017/220569, W0O2018/071500,
WO02017/015560;,W02017/025498, W0O2017/087589 , W0O2017/087901, W02018/083087,
WO02017/149143, W0O2017/219995, US2017/0260271, WO2017/086367, W0O2017/086419,
WO02018/034227, and WO2014/140180. The contents of these references are incorporated by
reference herein.

[0087] Antibodies that compete with any of the above-referenced art-recognized

antibodies for binding to LAG-3 also can be used.

[0088] An additional exemplary anti-LAG-3 antibody useful for the present invention is
BMS-986016. BMS-986016 comprises heavy and light chains comprising the sequences
shown in SEQ ID NOs:1 and 2 (see Table 1), respectively, or antigen binding fragments and
variants thereof, as described in Int'l Appl. No. PCT/US13/48999, which is herein

incorporated by reference.
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[0089] In one embodiment, an anti-LAG-3 antibody useful for the composition cross-
competes with, e.g., 25F7 or BMS-986016. In another embodiment, an anti-LAG-3 antibody
useful for the composition binds to the same epitope as, e.g., 25F7 or BMS-986016.

[0090] In other embodiments, the anti-LAG-3 antibody or antigen binding fragment
thereof has the heavy and light chain CDRs or variable regions of BMS-986016.
Accordingly, in one embodiment, the anti-LAG-3 antibody or antigen binding fragment
thereof comprises CDR1, CDR2, and/or CDR3 domains of the VH region of BMS-986016
having the sequence set forth in SEQ ID NO:3, and/or CDR1, CDR2 and/or CDR3 domains
of the VL region of BMS-986016 having the sequence set forth in SEQ ID NO:5 (see Table
1). In another embodiment, the anti-LAG-3 antibody or antigen binding fragment thereof
comprises CDR1, CDR2 and/or CDR3 domains comprising the sequences set forth in SEQ
ID NOs:7, 8, and 9, respectively, and/or CDR1, CDR2 and/or CDR3 domains comprising the
sequences set forth in SEQ ID NOs:10, 11, and 12, respectively (see Table 1). In another
embodiment, the anti-LAG-3 antibody or antigen binding fragment thereof comprises VH
and/or VL regions comprising the amino acid sequences set forth in SEQ ID NO:3 and/or
SEQ ID NO: 5, respectively. In another embodiment, the anti-LAG-3 antibody or antigen
binding fragment thereof comprises heavy chain variable (VH) and/or light chain variable
(VL) regions encoded by the nucleic acid sequences set forth in SEQ ID NO:4 and/or SEQ ID
NO:6, respectively (see Table 1). In another embodiment, the anti-LAG-3 antibody or
antigen binding fragment thereof competes for binding with and/or binds to the same epitope
on LAG-3 as the above-mentioned antibodies. In another embodiment, the anti-LAG-3
antibody or antigen binding fragment thereof binds an epitope of human LAG-3 comprising
the amino acid sequence SEQ ID NO:14 (see Table 1). In another embodiment, the anti-
LAG-3 antibody or antigen binding fragment thereof binds an epitope of human LAG-3
comprising the amino acid sequence SEQ ID NO:15 or SEQ ID NO:16 (see Table 1). In
other embodiments, the anti-LAG-3 antibody or antigen binding fragment thereof comprises
heavy and/or light chains comprising the sequences set forth in SEQ ID NOs:1 and 2,
respectively (see Table 1).

[0091] In another embodiment, the antibody or antigen binding fragment thereof has at
least about 90% wvariable region amino acid sequence identity with the above-mentioned
antibodies (e.g., at least about 90%, 95% or 99% variable region identity with SEQ ID NO:3
or SEQ ID NO:5).



WO 2018/222722

PCT/US2018/035142
-20.

Table 1: LAG-3 and anti-LAG-3 antibody sequences

Heavy Chain Amino Acid
Sequence; Anti-LAG-3 mAb
(BMS-986016) (SEQ ID NO:1)

QVQLQQWGAGLLKPSETLSLTCAVYGGSF
SDYYWNWIRQPPGKGLEWIGEINHRGSTNS
NPSLKSRVTLSLDTSKNQFSLKLRSVTAAD
TAVYYCAFGYSDYEYNWFDPWGQGTLVT
VSSASTKGPSVFPLAPCSRSTSESTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVL
QSSGLYSLSSVVTVPSSSLGTKTYTCNVDH
KPSNTKVDKRVESKYGPPCPPCPAPEFLGG
PSVFLFPPKPKDTLMISRTPEVTCVVVDVSQ
EDPEVQFNWYVDGVEVHNAKTKPREEQFN
STYRVVSVLTVLHQDWLNGKEYKCKVSN
KGLPSSIEKTISK AKGQPREPQVYTLPPSQE
EMTKNQVSLTCLVKGFYPSDIAVEWESNG
QPENNYKTTPPVLDSDGSFFLYSRLTVDKS
RWQEGNVFSCSVMHEALHNHYTQKSLSLS
LGK

Light Chain Amino Acid
Sequence; Anti-LAG-3 mAb
(BMS-986016) (SEQ ID NO:2)

EIVLTQSPATLSLSPGERATLSCRASQSISSY
LAWYQQKPGQAPRLLIYDASNRATGIPARF
SGSGSGTDFTLTISSLEPEDFAVYYCQQRSN
WPLTFGQGTNLEIKRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNNFYPREAKVQWKVDN
ALQSGNSQESVTEQDSKDSTYSLSSTLTLSK
ADYEKHKVYACEVTHQGLSSPVTKSFNRG
EC

Heavy Chain Variable Region
(VH) Amino Acid Sequence;
Anti-LAG-3 mAb (BMS-986016)
(SEQ ID NO:3)

QVQLQQWGAGLLKPSETLSLTCAVYGGSF
SDYYWNWIRQPPGKGLEWIGEINHRGSTNS
NPSLKSRVTLSLDTSKNQFSLKLRSVTAAD
TAVYYCAFGYSDYEYNWFDPWGQGTLVT
VSS

Heavy Chain Variable Region
(VH) Nucleotide Sequence; Anti-
LAG-3 mAb (BMS-986016)
(SEQ ID NO:4)

caggtgcagctacagcagtggggcgcaggactgttgaagecttcg
gagaccctgtcecteacctgegetgtetatggtgggtecttcagtgat
tactactggaactggatccgecageccccagggaaggggctgga
gtggattggggoaaatcaatcatcgtggaageaccaactccaacceg
tccctcaagagtcgagtcaccectatcactagacacgtccaagaace
agttctccctgaagetgaggtetgtgaccgecgeggacacggetgt
gtattactgtgcgtttggatatagtgactacgagtacaactggttcga
ccectggggecagggaaccctggtecacegtetectca

Light Chain Variable Region
(VL) Amino Acid Sequence;
Anti-LAG-3 mAb (BMS-986016)
(SEQ ID NO:5)

EIVLTQSPATLSLSPGERATLSCRASQSISSY
LAWYQQKPGQAPRLLIYDASNRATGIPARF
SGSGSGTDFTLTISSLEPEDFAVYYCQQRSN
WPLTFGQGTNLEIK

Light Chain Variable Region

gaaattgtgttgacacagtctccagecaccctgtctttgtctccaggg
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(VL) Nucleotide Sequence; Anti-
LAG-3 mAb (BMS-986016)
(SEQ ID NO:6)

gaaagagccaccctcteetgecagggecagtcagagtattageaget
acttagcctggtaccaacagaaacctggecaggeteccaggetect
catctatgatgcatccaacagggecactggeatcccagecaggtte

agtggcagtgggtctgggacagacttcactctcaccatcageagec
tagagcctgaagattttgcagtttattactgtcagcagegtageaact

ggcctcteacttttggecaggggaccaacctggagatcaaa

Heavy Chain CDR1 Amino Acid
Sequence; Anti-LAG-3 mAb
(BMS-986016) (SEQ ID NO:7)

DYYWN

Heavy Chain CDR2 Amino Acid
Sequence; Anti-LAG-3 mAb
(BMS-986016) (SEQ ID NO:8)

EINHRGSTNSNPSLKS

Heavy Chain CDR3 Amino Acid
Sequence; Anti-LAG-3 mAb
(BMS-986016) (SEQ ID NO:9)

GYSDYEYNWFDP

Light Chain CDR1 Amino Acid
Sequence; Anti-LAG-3 mAb
(BMS-986016) (SEQ ID NO:10)

RASQSISSYLA

Light Chain CDR2 Amino Acid
Sequence; Anti-LAG-3 mAb
(BMS-986016) (SEQ ID NO:11)

DASNRAT

Light Chain CDR3 Amino Acid
Sequence; Anti-LAG-3 mAb
(BMS-986016) (SEQ ID NO:12)

QQRSNWPLT

Human LAG-3 Amino Acid
Sequence (SEQ ID NO:13)

MWEAQFLGLLFLQPLWVAPVKPLQPGAEV
PVVWAQEGAPAQLPCSPTIPLQDLSLLRRA
GVTWQHQPDSGPPAAAPGHPLAPGPHPAA
PSSWGPRPRRYTVLSVGPGGLRSGRLPLQP
RVQLDERGRQRGDFSLWLRPARRADAGEY
RAAVHLRDRALSCRLRLRLGQASMTASPP
GSLRASDWVILNCSFSRPDRPASVHWFRNR
GQGRVPVRESPHHHLAESFLFLPQVSPMDS
GPWGCILTYRDGFNVSIMYNLTVLGLEPPT
PLTVYAGAGSRVGLPCRLPAGVGTRSFLTA
KWTPPGGGPDLLVTGDNGDFTLRLEDVSQ
AQAGTYTCHIHLQEQQLNATVTLAIITVTP
KSFGSPGSLGKLLCEVTPVSGQERFVWSSL
DTPSQRSFSGPWLEAQEAQLLSQPWQCQL
YQGERLLGAAVYFTELSSPGAQRSGRAPG
ALPAGHLLLFLTLGVLSLLLLVTGAFGFHL
WRRQWRPRRFSALEQGIHPPQAQSKIEELE
QEPEPEPEPEPEPEPEPEPEQL
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LAG-3 Epitope (SEQ ID NO:14) PGHPLAPG
LAG-3 Epitope (SEQ ID NO:15) HPAAPSSW
LAG-3 Epitope (SEQ ID NO:16) PAAPSSWG

Heavy Chain Nucleotide
Sequence; Anti-LAG-3 mAb
(BMS-986016) (SEQ ID NO:30)

caggtgcagctacagcagtggggcgcaggactgttgaagecttcg
gagaccctgtcecteacctgegetgtetatggtgggtecttcagtgat
tactactggaactggatccgecageccccagggaaggggctgga
gtggattggggoaaatcaatcatcgtggaageaccaactccaacceg
tccctcaagagtcgagtcaccectatcactagacacgtccaagaace
agttctccctgaagetgaggtetgtgaccgecgeggacacggetgt
gtattactgtgcgtttggatatagtgactacgagtacaactggttcga
ccectggggecagggaaccctggtecacegtcetectcagetageac
caagggcccatccgtettcccectggegecectgetccaggageac
ctccgagagceacagecgecctgggctgcctggtcaaggactactt
cceccgaaccggtgacggtgtegtggaactcaggegecctgacca
gcggegtgcacaccttcccggetgtectacagtectcaggactcta
ctcectcageagegtggtgaccgtgccctecageagettgggeac
gaagacctacacctgcaacgtagatcacaageccageaacaccaa
ggtggacaagagagttgagtccaaatatggtecceccatgeeccacca
tgceccageacctgagttcctggggggoaccatcagtettectgtteee
cccaaaacccaaggacactctcatgatctcccggaccectgaggte
acgtgcgtggtggtggacgtgagecaggaagaccecgaggteca
gttcaactggtacgtggatggcgtegaggtgcataatgccaagaca
aagccgegggaggagcagttcaacageacgtaccgtgtggteag
cgtcctcaccgtectgecaccaggactggetgaacggcaaggagta
caagtgcaaggtctccaacaaaggectccecgtectccatcgagaaa
accatctccaaagccaaagggceagecccgagagecacaggtgta
caccctgeccccatcccaggaggagatgaccaagaaccaggtca
gectgacctgectggteaaaggcttetaccccagegacatcgecgt
ggagtgggagagcaatgggcagecggagaacaactacaagace
acgcctececgtgetggactcegacggetecttettectctacageag
gctaaccgtggacaagageaggtggcaggaggggaatgtcttcte
atgctccgtgatgeatgaggctctgeacaaccactacacacagaag
agcctctcectgtetetgggtaaatga

Light Chain Nucleotide
Sequence; Anti-LAG-3 mAb
(BMS-986016) (SEQ ID NO:31)

gaaattgtgttgacacagtctccagecaccctgtctttgtctccaggg
gaaagagccaccctcteetgecagggecagtcagagtattageaget
acttagcctggtaccaacagaaacctggecaggeteccaggetect
catctatgatgcatccaacagggecactggeatcccagecaggtte

agtggcagtgggtctgggacagacttcactctcaccatcageagec
tagagcctgaagattttgcagtttattactgtcagcagegtageaact

ggcctcteacttttggecaggggaccaacctggagatcaaacgtac
ggtggctgcaccatctgtcttcatettcccgecatctgatgageagtt

gaaatctggaactgectetgttgtgtocctgctgaataacttctatcee
agagaggccaaagtacagtggaaggtggataacgecctccaatcg
ggtaactcccaggagagtgtcacagagcaggacageaaggacag
cacctacagcctcagcageaccctgacgetgagecaaageagacta
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cgagaaacacaaagtctacgcctgcgaagtcacccatcagggect
gagctcgeccgtcacaaagagcettcaacaggggagagtgttag

Motif (SEQ ID NO:32) MYPPPY

[0092] Antibodies that compete with any of the above-referenced art-recognized

antibodies for binding to LAG-3 also can be used.

[0093] In some embodiments, the anti-LAG-3 antibody is a bispecific antibody. In some

embodiments, the anti-LAG-3 antibody is a bispecific antibody that binds both PD-1 and
LAG-3

Anti-PD-1 and anti-PD-1.1 antibodies

[0094] Some compositions of the invention include an anti-PD-1 antibody, or an anti-PD-

L1 antibody, or antigen binding fragments thereof in combination with an anti-LAG-3
antibody or antigen binding fragment thereof. PD-1 is a key immune checkpoint receptor
expressed by activated T and B cells and mediates immunosuppression. PD-1 is a member of
the CD28 family of receptors, which includes CD28, CTLA-4, ICOS, PD-1, and BTLA. Two
cell surface glycoprotein ligands for PD-1 have been identified, Programmed Death Ligand-1
(PD-L1) and Programmed Death Ligand-2 (PD-L2), that are expressed on antigen-presenting
cells as well as many human cancers and have been shown to down regulate T cell activation
and cytokine secretion upon binding to PD-1. Inhibition of the PD-1/PD-L1 interaction

mediates potent antitumor activity in preclinical models.

[0095] Human monoclonal antibodies (HuMAbs) that bind specifically to PD-1 with high

affinity have been disclosed in U.S. Patent Nos. 8,008,449 and 8,779,105. Other anti-PD-1
mAbs have been described in, for example, U.S. Patent Nos. 6,808,710, 7,488,802, 8,168,757
and 8,354,509, and PCT Publication Nos. W02012/145493 and W0O2016/168716. Each of
the anti-PD-1 HuMAbs disclosed in U.S. Patent No. 8,008,449 has been demonstrated to
exhibit one or more of the following characteristics: (a) binds to human PD-1 with a Kp of 1
x 107 M or less, as determined by surface plasmon resonance using a Biacore biosensor
system; (b) does not substantially bind to human CD28, CTLA-4 or ICOS; (¢) increases T-
cell proliferation in a Mixed Lymphocyte Reaction (MLR) assay; (d) increases interferon-y
production in an MLR assay; (e) increases IL-2 secretion in an MLR assay; (f) binds to
human PD-1 and cynomolgus monkey PD-1; (g) inhibits the binding of PD-L1 and/or PD-L2

to PD-1; (h) stimulates antigen-specific memory responses; (1) stimulates Ab responses; and




WO 2018/222722 PCT/US2018/035142
-33-

(j) inhibits tumor cell growth in vivo. Anti-PD-1 antibodies useful for the present invention
include mAbs that bind specifically to human PD-1 and exhibit at least one, preferably at
least five, of the preceding characteristics.

[0096] In one embodiment, the anti-PD-1 antibody is nivolumab. Nivolumab (also known
as "OPDIVO®™"; BMS-936558; formerly designated 5C4, BMS-936558, MDX-1106, or
ONO-4538) is a fully human IgG4 (S228P) PD-1 immune checkpoint inhibitor antibody that
selectively prevents interaction with PD-1 ligands (PD-L1 and PD-L2), thereby blocking the
down-regulation of antitumor T-cell functions (U.S. Patent No. 8,008,449; Wang et al., 2014
Cancer Immunol Res. 2(9):846-56). In another embodiment, the anti-PD-1 antibody or
fragment thereof cross-competes with nivolumab. In other embodiments, the anti-PD-1
antibody or fragment thereof binds to the same epitope as nivolumab. In certain
embodiments, the anti-PD-1 antibody has the same CDRs as nivolumab.

[0097] Anti-human-PD-1 antibodies (or VH and/or VL domains derived therefrom)
suitable for use in the invention can be generated using methods well known in the art.
Alternatively, art recognized anti-PD-1 antibodies can be used. For example, monoclonal
antibodies 5C4 (referred to herein as Nivolumab or BMS-936558), 17D8, 2D3, 4H1, 4Al1,
7D3, and 5F4, described in WO 2006/121168, the teachings of which are hereby incorporated
by reference, can be used. Other known PD-1 antibodies include lambrolizumab (MK-3475)
described in WO 2008/156712, and AMP-514 described in WO 2012/145493. Further known
anti-PD-1 antibodies and other PD-1 inhibitors include those described in WO 2009/014708,
WO 03/099196, WO 2009/114335 and WO 2011/161699. Another known anti-PD-1
antibody is pidilizumab (CT-011). Antibodies or antigen binding fragments thereof that
compete with any of these antibodies or inhibitors for binding to PD-1 also can be used.

[0098] An exemplary anti-PD-1 antibody is BMS-936558 comprising heavy and light
chains comprising the sequences shown in SEQ ID NOs:17 and 18, respectively, or antigen
binding fragments and variants thereof (see Table 2). In other embodiments, the antibody or
antigen binding fragment thereof has heavy and light chain CDRs or variable regions of
BMS-936558. Accordingly, in one embodiment, the antibody or antigen binding fragment
thereof comprises CDR1, CDR2, and/or CDR3 domains of the VH of BMS-936558 having
the sequence set forth in SEQ ID NO:19, and/or CDR1, CDR2 and/or CDR3 domains of the
VL of BMS-936558 having the sequence set forth in SEQ ID NO:21 (see Table 2). In
another embodiment, the antibody or antigen binding fragment thereof comprises CDRI,

CDR2 and/or CDR3 domains comprising the sequences set forth in SEQ ID NOs:23, 24, and
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25, respectively, and/or CDR1, CDR2 and/or CDR3 domains comprising the sequences set
forth in SEQ ID NOs:26, 27 and 28, respectively (see Table 2). In another embodiment, the
antibody or antigen binding fragment thereof comprises VH and/or VL regions comprising
the amino acid sequences set forth in SEQ ID NO: 19 and/or SEQ ID NO: 21, respectively. In
another embodiment, the antibody or antigen binding fragment thereof comprises heavy chain
variable (VH) and/or light chain variable (VL) regions encoded by the nucleic acid sequences
set forth in SEQ ID NO:20 and/or SEQ ID NO:22, respectively (see Table 2). In another
embodiment, the antibody or antigen binding fragment thereof competes for binding with
and/or binds to the same epitope on PD-1 as the above-mentioned antibodies. In another
embodiment, the antibody or antigen binding fragment thereof has at least about 90%
variable region amino acid sequence identity with the above-mentioned antibodies (e.g., at
least about 90%, 95% or 99% variable region identity with SEQ ID NO:19 or SEQ ID
NO:21).

[0099] In another embodiment, the anti-PD-1 antibody 1is pembrolizumab.
Pembrolizumab is a humanized monoclonal IgG4 (S228P) antibody directed against human
cell surface receptor PD-1 (programmed death-1 or programmed cell death-1).
Pembrolizumab is described, for example, in U.S. Patent Nos. 8,354,509 and 8,900,587.

[0100] In another embodiment, the anti-PD-1 antibody or antigen binding fragment
thereof cross-competes with pembrolizumab. In some embodiments, the anti-PD-1 antibody
or antigen binding fragment thereof binds to the same epitope as pembrolizumab. In certain
embodiments, the anti-PD-1 antibody or antigen binding fragment thereof has the same
CDRs as pembrolizumab. In another embodiment, the anti-PD-1 antibody is pembrolizumab.
Pembrolizumab (also known as "KEYTRUDA®™', lambrolizumab, and MK-3475) is a
humanized monoclonal IgG4 antibody directed against human cell surface receptor PD-1
(programmed death-1 or programmed cell death-1). Pembrolizumab is described, for
example, in US. Patent Nos. 8,354,509 and 8,900,587, see also
http://www.cancer.gov/drugdictionary?cdrid=695789 (last accessed: May 25, 2017).
Pembrolizumab has been approved by the FDA for the treatment of relapsed or refractory
melanoma.

[0101] In other embodiments, the anti-PD-1 antibody or antigen binding fragment thereof
cross-competes with MEDIO608. In still other embodiments, the anti-PD-1 antibody or
antigen binding fragment thereof binds to the same epitope as MEDIO608. In certain
embodiments, the anti-PD-1 antibody has the same CDRs as MEDIO608. In other
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embodiments, the anti-PD-1 antibody is MEDIO608 (formerly AMP-514), which is a
monoclonal antibody. MEDIO608 is described, for example, in U.S. Patent No. 8,609,089 or
in http://www.cancer.gov/drugdictionary?cdrid=756047 (last accessed May 25, 2017).

[0102] In other embodiments, the anti-PD-1 antibody or antigen binding fragment thereof
cross-competes with BGB-A317. In some embodiments, the anti-PD-1 antibody or antigen
binding fragment thereof binds the same epitope as BGB-A317. In certain embodiments, the
anti-PD-1 antibody or antigen binding fragment thereof has the same CDRs as BGB-A317. In
certain embodiments, the anti-PD-1 antibody or antigen binding fragment thereof is BGB-
A317, which is a humanized monoclonal antibody. BGB-A317 is described in U.S. Publ. No.
2015/0079109.

[0103] Anti-PD-1 antibodies useful for the disclosed compositions also include isolated
antibodies that bind specifically to human PD-1 and cross-compete for binding to human PD-
1 with nivolumab (see, e.g., U.S. Patent Nos. 8,008,449 and 8,779,105; Int'l Pub. No. WO
2013/173223). The ability of antibodies to cross-compete for binding to an antigen indicates
that these antibodies bind to the same epitope region of the antigen and sterically hinder the
binding of other cross-competing antibodies to that particular epitope region. These cross-
competing antibodies are expected to have functional properties very similar to those of
nivolumab by virtue of their binding to the same epitope region of PD-1. Cross-competing
antibodies can be readily identified based on their ability to cross-compete with nivolumab in
standard PD-1 binding assays such as Biacore analysis, ELISA assays or flow cytometry (see,
e.g., Int'l Pub. No. WO 2013/173223).

[0104] In certain embodiments, antibodies or antigen binding fragments thereof that
cross-compete for binding to human PD-1 with, or bind to the same epitope region of human
PD-1 as, nivolumab are mAbs. For administration to human subjects, these cross-competing
antibodies can be chimeric antibodies, or humanized or human antibodies. Such chimeric,
humanized or human mAbs can be prepared and isolated by methods well known in the art.

[0105] Anti-PD-1 antibodies useful for the compositions of the disclosed invention also
include antigen-binding portions of the above antibodies. It has been amply demonstrated that
the antigen-binding function of an antibody can be performed by fragments of a full-length
antibody. Examples of binding fragments encompassed within the term "antigen-binding
portion" of an antibody include (1) a Fab fragment, a monovalent fragment consisting of the
VL, VH, CL and CH1 domains; (ii) a F(ab'), fragment, a bivalent fragment comprising two
Fab fragments linked by a disulfide bridge at the hinge region; (iii) a Fd fragment consisting
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of the VH and CHI1 domains; and (iv) a Fv fragment consisting of the VL and VH domains
of a single arm of an antibody.

[0106] Anti-PD-1 antibodies suitable for use in the disclosed compositions are antibodies
that bind to PD-1 with high specificity and affinity, block the binding of PD-L1 and or PD-
L2, and inhibit the immunosuppressive effect of the PD-1 signaling pathway. In any of the
compositions or methods disclosed herein, an anti-PD-1 "antibody" includes an antigen-
binding portion or fragment that binds to the PD-1 receptor and exhibits the functional
properties similar to those of whole antibodies in inhibiting ligand binding and upregulating
the immune system. In certain embodiments, the anti-PD-1 antibody or antigen-binding
portion thereof cross-competes with nivolumab for binding to human PD-1. In other
embodiments, the anti-PD-1 antibody or antigen-binding portion thereof is a chimeric,
humanized or human monoclonal antibody or a portion thereof. In certain embodiments, the
antibody is a humanized antibody. In other embodiments, the antibody is a human antibody.
Antibodies of an IgG1, IgG2, IgG3 or IgG4 isotype can be used.

[0107] In certain embodiments, the anti-PD-1 antibody or antigen binding fragment
thereof comprises a heavy chain constant region which is of a human IgG1 or IgG4 isotype.
In certain other embodiments, the sequence of the IgG4 heavy chain constant region of the
anti-PD-1 antibody or antigen binding fragment thereof contains an S228P mutation which
replaces a serine residue in the hinge region with the proline residue normally found at the
corresponding position in IgGl isotype antibodies. This mutation, which is present in
nivolumab, prevents Fab arm exchange with endogenous IgG4 antibodies, while retaining the
low affinity for activating Fc receptors associated with wild-type IgG4 antibodies (Wang ef
al., 2014). In yet other embodiments, the antibody comprises a light chain constant region
which is a human kappa or lambda constant region. In other embodiments, the anti-PD-1
antibody or antigen binding fragment thereof is a mAb or an antigen-binding portion thereof.
In certain embodiments of any of the therapeutic methods described herein comprising
administration of an anti-PD-1 antibody, the anti-PD-1 antibody is nivolumab. In other
embodiments, the anti-PD-1 antibody is pembrolizumab. In other embodiments, the anti-PD-
1 antibody is chosen from the human antibodies 17D8, 2D3, 4HI1, 4A11, 7D3 and SF4
described in U.S. Patent No. 8,008,449 In still other embodiments, the anti-PD-1 antibody is
MEDIO608 (formerly AMP-514), AMP-224, or Pidilizumab (CT-011). Other known PD-1
antibodies include lambrolizumab (MK-3475) described in, for example, WO 2008/156712,
and AMP-514 described in, for example, WO 2012/145493. Further known anti-PD-1
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antibodies and other PD-1 inhibitors include those described in, for example, WO
2009/014708, WO 03/099196, WO 2009/114335 and WO 2011/161699. In one embodiment,
the anti-PD-1 antibody is REGN2810. In one embodiment, the anti-PD-1 antibody is
PDROO1. Another known anti-PD-1 antibody is pidilizumab (CT-011). Each of the above
references are incorporated by reference. Antibodies or antigen binding fragments thereof
that compete with any of these antibodies or inhibitors for binding to PD-1 also can be used.

[0108] Other anti-PD-1 monoclonal antibodies have been described in, for example, U.S.
Patent Nos. 6,808,710, 7,488,802, 8,168,757 and 8,354,509, US Publication No.
2016/0272708, and PCT Publication Nos. WO 2012/145493, WO 2008/156712, WO
2015/112900, WO 2012/145493, WO 2015/112800, WO 2014/206107, WO 2015/35606,
WO 2015/085847, WO 2014/179664, WO 2017/020291, WO 2017/020858, WO
2016/197367, WO 2017/024515, WO 2017/025051, WO 2017/123557, WO 2016/106159,
WO 2014/194302, WO 2017/040790, WO 2017/133540, WO 2017/132827, WO
2017/024465, WO 2017/025016, WO 2017/106061, WO 2017/19846, WO 2017/024465,
WO 2017/025016, WO 2017/132825, and WO 2017/133540, each of which are herein
incorporated by reference.

[0109] In some embodiments, the anti-PD-1 antibody is selected from the group
consisting of nivolumab (also known as OPDIVO®, 5C4, BMS-936558, MDX-1106, and
ONO-4538), pembrolizumab (Merck; also known as KEYTRUDA®, lambrolizumab, and
MK-3475; see W0O2008/156712), PDR0O01 (Novartis; see WO 2015/112900), MEDI-0680
(AstraZeneca; also known as AMP-514; see WO 2012/145493), cemiplimab (Regeneron;
also known as REGN-2810; see WO 2015/112800), JS001 (TAIZHOU JUNSHI PHARMA;
see Si-Yang Liu et al., J. Hematol. Oncol. 10:136 (2017)), BGB-A317 (Beigene; see WO
2015/35606 and US 2015/0079109), INCSHR1210 (Jiangsu Hengrui Medicine; also known
as SHR-1210; see WO 2015/085847; Si-Yang Liu et al., J. Hematol. Oncol. 10:136 (2017)),
TSR-042 (Tesaro Biopharmaceutical; also known as ANBO11; see W02014/179664), GLS-
010 (Wuxi/Harbin Gloria Pharmaceuticals; also known as WBP3055; see Si-Yang Liu et al,
J. Hematol. Oncol. 10:136 (2017)), AM-0001 (Armo), STI-1110 (Sorrento Therapeutics; see
WO 2014/194302), AGEN2034 (Agenus; see WO 2017/040790), MGAO12 (Macrogenics,
see WO 2017/19846), and IBI308 (Innovent; see WO 2017/024465, WO 2017/025016, WO
2017/132825, and WO 2017/133540). Each of the above references are herein incorporated

by reference.
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[0110] In embodiments, the anti-PD-1 antibody is a bispecific antibody. In embodiments,
the anti-PD-1 antibody is a bispecific antibody that binds both PD-1 and LAG-3.

[0111] Because anti-PD-1 antibodies and anti-PD-L1 antibodies target the same signaling
pathway and have been shown in clinical trials to exhibit similar levels of efficacy in a
variety of cancers, an anti-PD-L1 antibody or antigen binding fragment thereof can be
substituted for an anti-PD-1 antibody or antigen binding fragment thereof in any of the
therapeutic methods or compositions disclosed herein.

[0112] Anti-human-PD-L1 antibodies (or VH and/or VL domains derived therefrom)
suitable for use in the invention can be generated using methods well known in the art.
Alternatively, art recognized anti-PD-L1 antibodies can be used. For example, human anti-
PD-L1 antibodies disclosed in U.S. Pat. No. 7,943,743, the contents of which are hereby
incorporated by reference, can be used. Such anti-PD-L1 antibodies include 3G10, 12A4
(also referred to as BMS-936559), 10AS, SF8, 10H10, 1B12, 7H1, 11E6, 12B7, and 13G4.
Other art recognized anti-PD-L1 antibodies which can be used include those described in, for
example, U.S. Pat. Nos. 7,635,757 and 8,217,149, U.S. Publication No. 2009/0317368, and
PCT Publication Nos. WO 2011/066389 and WO 2012/145493, each of which are herein
incorporated by reference. Other examples of an anti-PD-L1 antibody include atezolizumab
(TECENTRIQ; RG7446), or durvalumab (IMFINZI; MEDI4736). Antibodies or antigen
binding fragments thereof that compete with any of these art-recognized antibodies or
inhibitors for binding to PD-L1 also can be used.

[0113] Examples of anti-PD-L1 antibodies useful in the methods of the present disclosure
include the antibodies disclosed in US Patent No. 9,580,507, which is herein incorporated by
reference. Anti-PD-L1 human monoclonal antibodies disclosed in U.S. Patent No. 9,580,507
have been demonstrated to exhibit one or more of the following characteristics: (a) bind to
human PD-L1 with a KD of 1 x 107 M or less, as determined by surface plasmon resonance
using a Biacore biosensor system; (b) increase T-cell proliferation in a Mixed Lymphocyte
Reaction (MLR) assay; (c) increase interferon-y production in an MLR assay; (d) increase IL-
2 secretion in an MLR assay; (e) stimulate antibody responses; and (f) reverse the effect of T
regulatory cells on T cell effector cells and/or dendritic cells. Anti-PD-L1 antibodies usable
in the present invention include monoclonal antibodies that bind specifically to human PD-L1
and exhibit at least one, in some embodiments, at least five, of the preceding characteristics.

[0114] In certain embodiments, the anti-PD-L1 antibody is BMS-936559 (formerly 12A4
or MDX-1105) (see, e.g., U.S. Patent No. 7,943,743; WO 2013/173223). In other
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embodiments, the anti-PD-L1 antibody is MPDL3280A (also known as RG7446 and
atezolizumab) (see, e.g., Herbst et al. 2013 J Clin Oncol 31(suppl):3000; U.S. Patent No.
8,217,149), MEDI4736 (Khleif, 2013, In: Proceedings from the European Cancer Congress
2013; September 27-October 1, 2013; Amsterdam, The Netherlands. Abstract 802), or
MSB0010718C (also called Avelumab; see US 2014/0341917). In certain embodiments,
antibodies that cross-compete for binding to human PD-L1 with, or bind to the same epitope
region of human PD-L1 as the above-references PD-L1 antibodies are mAbs. For
administration to human subjects, these cross-competing antibodies can be chimeric
antibodies, or can be humanized or human antibodies. Such chimeric, humanized or human
mAbs can be prepared and isolated by methods well known in the art. In certain
embodiments, the anti-PD-L1 antibody is selected from the group consisting of BMS-936559
(also known as 12A4, MDX-1105; see, e.g., U.S. Patent No. 7,943,743 and WO
2013/173223), atezolizumab (Roche; also known as TECENTRIQ®; MPDL3280A, RG7446;
see US 8,217,149; see, also, Herbst et al. (2013) J Clin Oncol 31(suppl):3000), durvalumab
(AstraZeneca, also known as IMFINZI™, MEDI-4736; see, e.g., WO 2011/066389),
avelumab (Pfizer; also known as BAVENCIO®, MSB-0010718C; see , e.g., WO
2013/079174), STI-1014 (Sorrento; see, e.g., W0O2013/181634), CX-072 (Cytomx; see, e.g.,
WO02016/149201), KNO35 (3D Med/Alphamab; see Zhang et al., Cell Discov. 7:3 (March
2017), LY3300054 (Eli Lilly Co.; see, e.g., WO 2017/034916), and CK-301 (Checkpoint
Therapeutics; see Gorelik et al., AACR:Abstract 4606 (Apr 2016)). The above references are
herein incorporated by reference.
[0115] In certain embodiments, the PD-L1 antibody is atezolizumab (TECENTRIQ®).
Atezolizumab is a fully humanized IgG1 monoclonal anti-PD-L1 antibody.
[0116] In certain embodiments, the PD-L1 antibody is durvalumab (IMFINZI™),
Durvalumab is a human IgG1 kappa monoclonal anti-PD-L1 antibody.
[0117] In certain embodiments, the PD-L1 antibody is avelumab (BAVENCIO®).
Avelumab is a human IgG1 lambda monoclonal anti-PD-L1 antibody.
[0118] In other embodiments, the anti-PD-L.1 monoclonal antibody is selected from the
group consisting of 28-8, 28-1, 28-12, 29-8, SH1, and any combination thereof.
[0119] Anti-PD-L1 antibodies usable in the disclosed methods also include isolated
antibodies that bind specifically to human PD-L1 and cross-compete for binding to
human PD-L1 with any anti-PD-L1 antibody disclosed herein, e.g., atezolizumab,

durvalumab, and/or avelumab. In some embodiments, the anti-PD-L1 antibody binds the
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same epitope as any of the anti-PD-L1 antibodies described herein, e.g., atezolizumab,
durvalumab, and/or avelumab. The ability of antibodies to cross-compete for binding to
an antigen indicates that these antibodies bind to the same epitope region of the antigen
and sterically hinder the binding of other cross-competing antibodies to that particular
epitope region. These cross-competing antibodies are expected to have functional
properties very similar those of the reference antibody, e.g., atezolizumab and/or
avelumab, by virtue of their binding to the same epitope region of PD-L1. Cross-
competing antibodies can be readily identified based on their ability to cross-compete
with atezolizumab and/or avelumab in standard PD-L1 binding assays such as Biacore
analysis, ELISA assays or flow cytometry (see, e.g., WO 2013/173223).

[0120] In certain embodiments, the antibodies that cross-compete for binding to human
PD-L1 with, or bind to the same epitope region of human PD-L1 antibody as,
atezolizumab, durvalumab, and/or avelumab, are monoclonal antibodies. For
administration to human subjects, these cross-competing antibodies are chimeric
antibodies, engineered antibodies, or humanized or human antibodies. Such chimeric,
engineered, humanized or human monoclonal antibodies can be prepared and isolated by
methods well known in the art.

[0121] Anti-PD-L1 antibodies usable in the methods of the disclosed invention also
include antigen-binding portions of the above antibodies. It has been amply demonstrated
that the antigen-binding function of an antibody can be performed by fragments of a full-
length antibody.

[0122] Anti-PD-L1 antibodies suitable for use in the disclosed methods or compositions

are antibodies that bind to PD-L1 with high specificity and affinity, block the binding of PD-
1, and inhibit the immunosuppressive effect of the PD-1 signaling pathway. In any of the
compositions or methods disclosed herein, an anti-PD-L1 "antibody" includes an antigen-
binding portion or fragment that binds to PD-L1 and exhibits the functional properties similar
to those of whole antibodies in inhibiting receptor binding and up-regulating the immune
system. In certain embodiments, the anti-PD-L1 antibody or antigen-binding portion thereof
cross-competes with atezolizumab, durvalumab, and/or avelumab for binding to human PD-

L1.

Table 2: PD-1 and anti-PD-1 antibody sequences

| Heavy Chain Amino Acid | QVQLVESGGGVVQPGRSLRLDCKASGITFS
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Sequence; Anti-PD-1 mAb
(BMS936558) (SEQ ID NO:17)

NSGMHW VRQAPGKGLEWVAVIWYDGSKR
YYADSVKGRFTISRDNSKNTLFLQMNSLRA

EDTAVYYCATNDDYWGQGTLVTVSSASTK

GPSVFPLAPCSRSTSESTAALGCLVKDYFPEP
VTVSWNSGALTSGVHTFPAVLQSSGLYSLSS
VVTVPSSSLGTKTYTCNVDHKPSNTK VDKR
VESKYGPPCPPCPAPEFLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSQEDPEVQFNWYYV
DGVEVHNAKTKPREEQFNSTYRVVSVLTVL
HQDWLNGKEYKCKVSNKGLPSSIEKTISKA

KGQPREPQVYTLPPSQEEMTKNQVSLTCLV

KGFYPSDIAVEWESNGQPENNYKTTPPVLD

SDGSFFLYSRLTVDKSRWQEGNVFSCSVMH
EALHNHYTQKSLSLSLGK

Light Chain Amino Acid
Sequence; Anti-PD-1 mAb
(BMS936558) (SEQ ID NO:18)

EIVLTQSPATLSLSPGERATLSCRASQSVSSY
LAWYQQKPGQAPRLLIYDASNRATGIPARF
SGSGSGTDFTLTISSLEPEDFAVYYCQQSSN

WPRTFGQGTKVEIKRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNNFYPREAKVQWKVDNA
LQSGNSQESVTEQDSKDSTYSLSSTLLSKAD
YEKHKVYACEVTHQGLSSPVTKSFNRGEC

Heavy Chain Variable Region
(VH) Amino Acid Sequence;
Anti-PD-1 mAb (BMS936558)
(SEQ ID NO:19)

QVQLVESGGGVVQPGRSLRLDCKASGITFS

NSGMHWVRQAPGKGLEWVAVIWYDGSKR
YYADSVKGRFTISRDNSKNTLFLQMNSLRA
EDTAVYYCATNDDYWGQGTLVTVSS

Heavy Chain Variable Region
(VH) Nucleotide Sequence;
Anti-PD-1 mAb (BMS936558)
(SEQ ID NO:20)

Caggtgcagctggtggagtctgggggaggegtggtccagectggg
aggtccctgagactcgactgtaaagegtetggaatcaccttcagtaac
tctggeatgeactgggtecgecaggetccaggeaaggggctggagt
gggtgocagttatttggtatgatggaagtaaaagatactatgcagact

ccgtgaagggccgattcaccatctccagagacaattccaagaacac

gctgtttctgcaaatgaacagectgagagecgaggacacggctgtgt
attactgtgcgacaaacgacgactactggggccagggaaccctggt

caccgtctcctea

Light Chain Variable Region
(VL) Amino Acid Sequence;
Anti-PD-1mAb (BMS936558)
(SEQ ID NO:21)

EIVLTQSPATLSLSPGERATLSCRASQSVSSY
LAWYQQKPGQAPRLLIYDASNRATGIPARF

SGSGSGTDFTLTISSLEPEDFAVYYCQQSSN

WPRTFGQGTKVEIK

Synthetic: Light Chain Variable
Region (VL) Nucleotide
Sequence; Anti-PD-1 mAb
(BMS936558) (SEQ ID NO:22)

gaaattgtgttgacacagtctccagecaccetgtctttgtetccagggg
aaagagccaccctetectgeagggccagtcagagtgttagtagttact
tagcctggtaccaacagaaacctggecaggetcccaggetecteate
tatgatgcatccaacagggccactggceatcccagecaggttcagtgg
cagtgggtctgggacagacttcactctcaccatcagcagectagage
ctgaagattttgcagtttattactgtcagcagagtagcaactggectcg
gacgttcggccaagggaccaaggtggaaatcaaa
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Heavy Chain CDR1 Amino Acid
Sequence; Anti-PD-1 mAb
(BMS936558) (SEQ ID NO:23)

NSGMH

Heavy Chain CDR2 Amino Acid
Sequence; Anti-PD-1 mAb
(BMS936558) (SEQ ID NO:24)

VIWYDGSKRYYADSVKG

Heavy Chain CDR3 Amino Acid
Sequence; Anti-PD-1 mAb
(BMS936558) (SEQ ID NO:25)

NDDY

Light Chain CDR1 Amino Acid
Sequence; Anti-PD-1 mAb
(BMS936558) (SEQ ID NO:26)

RASQSVSSYLA

Light Chain CDR2 Amino Acid
Sequence; Anti-PD-1 mAb
(BMS936558) (SEQ ID NO:27)

DASNRAT

Light Chain CDR3 Amino Acid
Sequence; Anti-PD-1 mAb
(BMS936558) (SEQ ID NO:28)

QQSSNWPRT

Complete PD-1 sequence (SEQ
ID NO:29)

agtttcccttcegetcacctecgectgageagtggagaaggeggcac
tetggtgggactgctccaggeatgeagatcccacaggegeectggc
cagtcgtctgggcggtgctacaactgggctggcggccaggatggtt
cttagactccccagacaggecctggaacceeeccaccttettececag
ccctgetegtggtgaccgaaggggacaacgecaccttcacctgeag
cttctccaacacatcggagagcttcgtgctaaactggtaccgeatgag
ccccageaaccagacggacaagetggecgecttccccgaggaccg
cagccagcccggecaggactgecgcettccgtgtcacacaactgece
aacgggcgtgacttccacatgagegtggtcagggeccggegeaat
gacagcggcacctacctetgtggggccatcteectggeccecaagg
cgcagatcaaagagagcectgegggcagagetcagggtgacagag
agaagggcagaagtgcccacageccaccecageccctcacecag
gccagecggecagttccaaaccctggtggttogtotegtggacggc

ctgctgggcagectggtectgctagtetgggtectggecgteatetge
tcccgggecgeacgagggacaataggagecaggegeaccggeca

gcecctgaaggaggacccectcagecgtgectgtgttetetgtggact
atggggagctggatttccagtggegagagaagaccccggagecce
ccgtgecctgtgtecctgageagacggagtatgecaccattgtettte
ctagcggaatgggcacctcatccceegeeccgeaggggctcagecg
acggccctcggagtgcccagecactgaggectgaggatggacact
gctettggeecctetgaceggettecttggecaccagtgttctgcaga
ccctecaccatgageccgggtcagegcatttecctcaggagaageag
gcagggtgcaggcecattgcaggecgteccaggggctgagetgcctg
ggggcgaccggggctecagectgeacctgeaccaggeacagece
caccacaggactcatgtctcaatgeccacagtgageccaggeagea
ggtgtcaccgteccctacagggagggccagatgeagteactgettca




WO 2018/222722 PCT/US2018/035142
-43 -

ggtcctgeccageacagagetgectgegtecagetecctgaatetetg
ctgctgetgetgetgetgetgetgetgectgeggeceggggctgaag
gcgecegtggecctgectgacgecccggagectectgectgaacttg

ggggctggttggagatggccttggageagecaaggtgcccctgge
agtggcatcccgaaacgecctggacgeagggcccaagactgggca

caggagtgggaggtacatggggctggogactccccaggagttatct
gctecctgeaggectagagaagtttcagggaaggtcagaagagete
ctggctgtggtegocagggcaggaaacccctcecacctttacacatg

cccaggeageacctcaggecctttgtgggocagggaagetgaggec
agtaagcgggcaggceagagcetggaggcectttcaggecagecagea
ctetggectectgecgecgeattccaccecageecctcacaccacte
gggagagggacatcctacggtcccaaggtcaggagggcagggct

ggggttoactcaggeccctecccagetgtggecacctgggtgttggg
agggcagaagtgcaggeacctagggecccccatgtgccecaccctg

ggagctctecttggaacccattcctgaaattatttaaaggggttegceg
ggctcccaccagggectgggtgggaaggtacaggegttcceecgg
ggcctagtacceecgegtggectatecactectcacatccacacact
gcacccccactectggggeagggecaccageatccaggeggeca
gcaggcacctgagtggetgggacaagggatcceectteectgtggtt
Ctattatattataattataattaaatatgagagcatgct

[0123] In some embodiments, the anti-LAG-3 antibody or antigen binding fragment
thereof is combined with an anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding
fragment thereof. In some embodiments, the anti-LAG-3 antibody is BMS-986016 and the
anti-PD-1 antibody is nivolumab, the anti-LAG-3 antibody is MK-4280 and the anti-PD-1
antibody is pembrolizumab, the anti-LAG-3 antibody is REGN3767 and the anti-PD-1
antibody is REGN2810, the anti-LAG-3 antibody is LAGS525 and the anti-PD-1 is
REGN2810, or the anti-LAG-3 antibody is LAG525 and the anti-PD-1 antibody is PDROOI.

Formulations, Pharmaceutical Compositions, and Dosages
[0124] Some embodiments of the present invention are directed to a pharmaceutical
composition comprising (i) from about 5 mM to about 50 mM of a buffering agent; (i1) from
about 50 mM to about 300 mM of a stabilizing agent or bulking agent; and (iii) from about
0.001% to about 1% (w/v) of a surfactant. Other embodiments of the present invention are
directed to a pharmaceutical composition comprising (i) from about 5 mM to about 50 mM of
a buffering agent; (i1) from about 50 mM to about 300 mM of a stabilizing agent; (iii) from
about 5 uM to about 1 mM of a chelating agent; and (iv) from about 0.001% to about 1%
(w/v) of a surfactant. In some embodiments, such compositions are for use in antibody

formulation.




WO 2018/222722 PCT/US2018/035142
-44 -

[0125] In some embodiments of these compositions, the buffering agent is histidine, Tris-
Cl, citrate (e.g., sodium citrate), Tris-citrate, phosphate (e.g., sodium phosphate), or any
combination thereof. In some embodiments, the composition contains about 10 mM or about
20 mM of the buffering agent. In other embodiments, the stabilizing agent is sucrose,
trehalose, raffinose, arginine, or any combination thereof. In other embodiments, the bulking
agent is sodium chloride, mannitol, glycine, alanine, or any combination thereof. In other
embodiments, the composition comprises about 150 mM or about 250 mM of the stabilizing
agent or bulking agent. In other embodiments, the surfactant is polysorbate 80 (PS80),
polysorbate 20 (PS20), poloxamer 188 (PX188), or any combination thereof. In other
embodiments, the composition comprises about 0.05% to about 1% of the surfactant. In other
embodiments, the composition further comprises from about 5 pM to about 1 mM of a
chelating agent. In other embodiments, the chelating agent is diethylenetriaminepentaacetic
acid (DTPA), ethylenediaminetetraacetic acid (EDTA), nitrilotriacetic acid, or any
combination thereof. In other embodiments, the composition comprises about 20 uM of the
chelating agent.

[0126] In other embodiments, the composition comprises (i) from about 5 mM to about
50 mM of citrate; (ii) from about 50 mM to about 300 mM of sodium chloride; and (iii) from
about 0.001% to about 1% (w/v) of polysorbate or poloxamer. In other embodiments, the
composition comprises (i) about 10 mM of citrate and about 10 mM of phosphate; (ii) about
150 mM of sodium chloride; and (iii) about 0.05% (w/v) of polysorbate 80. In other
embodiments, the composition comprises (i) about 10 mM of sodium citrate and about 10
mM of sodium phosphate; (ii) about 150 mM of sodium chloride; and (iii) about 0.05% (w/v)
of polysorbate 80. In other embodiments, the composition comprises (i) about 20 mM of
histidine; (i1) about 250 mM of sucrose; and (iii) about 0.05% (w/v) of polysorbate 80. In
other embodiments, the composition comprises (i) from about 5 mM to about 50 mM of
histidine; (i1) from about 50 mM to about 300 mM of sucrose; (iii) from about 5 uM to about
1 mM of one or more chelating agents; and (iv) from about 0.001% to about 1% (w/v) of
polysorbate or poloxamer. In other embodiments, the composition comprises (i) about 20
mM of histidine; (i1) about 250 mM of sucrose; (iii) about 20 uM to about 50 uM of DTPA
or EDTA; and (iv) about 0.05% (w/v) of polysorbate 80. In other embodiments, the
composition comprises (1) 10 mM of citrate and 10 mM phosphate; (i1)) 150 mM of sodium
chloride; and (iii) 0.05% (w/v) of polysorbate 80. In other embodiments, the composition

comprises (1) 10 mM of sodium citrate and 10 mM sodium phosphate; (ii) 150 mM of sodium
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chloride; and (iii) 0.05% (w/v) of polysorbate 80. In other embodiments, the composition
comprises (1) 20 mM of histidine; (i1) 250 mM of sucrose; and (iii) 0.05% (w/v) of
polysorbate 80. In other embodiments, the composition comprises (i) 20 mM of histidine; (i1)
250 mM of sucrose; (iii) from 20 uM to 50 uM of DTPA or EDTA; and (iv) 0.05% (w/v) of
polysorbate 80. In other embodiments, the composition further comprises an antibody or
antigen binding fragment thereof.

[0127] Other formulations of the present invention comprise an anti-LAG-3 antibody or
antigen binding fragment thereof, or an anti-LAG-3 antibody or antigen binding fragment
thereof and an anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof.
In some formulations of the present invention, an anti-LAG-3 antibody or antigen binding
fragment thereof is formulated in a single composition, e.g., a pharmaceutical composition
containing the anti-LAG-3 antibody or antigen binding fragment thereof and a
pharmaceutically acceptable carrier. In other formulations of the present invention, an anti-
LAG-3 antibody is formulated with an anti-PD-1 antibody, anti-PD-L1 antibody, or antigen
binding fragment thereof in a single composition, e.g., a pharmaceutical composition
containing the anti-LAG-3 antibody, the anti-PD1 antibody, or antigen binding fragment
thereof, and a pharmaceutically acceptable carrier. An anti-PD-L1 antibody or antigen
binding fragment thereof can be used in place of an anti-PD-1 antibody or antigen binding
fragment thereof in any formulation, composition, or method described herein.

[0128] As used herein, a "pharmaceutically acceptable carrier" includes any and all
solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption delaying agents, and the like that are physiologically compatible. In certain
embodiments, the carrier for a composition containing an antibody is suitable for intravenous,
intramuscular, subcutaneous, parenteral, spinal or epidermal administration (e.g., by injection
or infusion). A pharmaceutical composition of the invention can include one or more
pharmaceutically acceptable salts, anti-oxidant, aqueous and non-aqueous carriers, and/or
adjuvants such as preservatives, wetting agents, emulsifying agents and dispersing agents.

[0129] In one embodiment, the composition comprising the anti-LAG-3 antibody or
antigen binding fragment thereof, or a combination of an anti-LAG-3 antibody or antigen
binding fragment thereof and an anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen
binding fragments thereof is provided in a single-use vial. In another embodiment, the
composition comprising the anti-LAG-3 antibody or antigen binding fragment thereof, or a

combination of an anti-LAG-3 antibody or antigen binding fragment thereof and an anti-PD-1
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antibody, or anti-PD-L1 antibody, or antigen binding fragment thereof is provided in a multi-
use vial.

[0130] In some embodiments, the combination of an anti-LAG-3 antibody or antigen
binding fragment thereof and an anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen
binding fragments thereof is present in the composition at a fixed dose (i.e., a fixed ratio). In
other embodiments, the fixed dose is between at least about 1:200 to at least about 200:1, at
least about 1:150 to at least about 150:1, at least about 1:100 to at least about 100:1, at least
about 1:75 to at least about 75:1, at least about 1:50 to at least about 50:1, at least about 1:25
to at least about 25:1, at least about 1:10 to at least about 10:1, at least about 1:5 to at least
about 5:1, at least about 1:4 to at least about 4:1, at least about 1:3 to at least about 3:1, at
least about 1:2 to at least about 2:1 mg anti-LAG-3 antibody or antigen binding fragment
thereof to mg anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof.
In some embodiments, the fixed dose is at least about 1:1, about 1:2, about 1:3, about 1:4,
about 1:5, about 1:6, about 1:7, about 1:8, about 1:9, about 1:10, about 1:15, about 1:20,
about 1:30, about 1:40, about 1:50, about 1:60, about 1:70, about 1:80, about 1:90, about
1:100, about 1:120, about 1:140, about 1:160, about 1:180, or about 1:200 anti-LAG-3
antibody or antigen binding fragment thereof to anti-PD-1 antibody, anti-PD-L1 antibody, or
antigen binding fragment thereof. In some embodiments, the fixed dose is at least about 1:1,
about 2:1, about 3:2, about 3:1, about 4:1, about 5:1, about 6:1, about 7:1, about 8:1, about
9:1, about 10:1, about 15:1, about 20:1, about 30:1, about 40:1, about 50:1, about 60:1, about
70:1, about 80:1, about 80:3, about 90:1, about 100:1, about 120:1, about 140:1, about 160:1,
about 180:1, or about 200:1 mg anti-LAG-3 antibody or antigen binding fragment thereof to
mg anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof.

[0131] Combinations of an anti-LAG-3 antibody or antigen binding fragment thereof and
an anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof are also
described in, for example, Int'l Pub. No. WO2016/1686716, the contents of which are
incorporated by reference herein.

[0132] In other embodiments, the composition comprises an anti-LAG-3 antibody or
antigen binding fragment thereof, and an anti-PD-1 antibody, anti-PD-L1 antibody, or antigen
binding fragment thereof at a ratio (e.g., from 200:1 to 1:200, 100:1 to 1:100, 20-1:1 to 1:1-
20, or any ratio disclosed herein), wherein the composition has one or more characteristics
selected from the group consisting of: (i) the aggregation in the composition is comparable to

the aggregation in a reference composition (7.e., a composition comprising either the anti-PD-
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1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof, or the anti-LAG-3
antibody or antigen binding fragment thereof) after 6-months storage at 2 °C to 8 °C; (ii) the
fragmentation in the composition is comparable to the aggregation in a reference composition
(i.e., a composition comprising either the anti-PD-1 antibody, anti-PD-L1 antibody, or
antigen binding fragment thereof, or the anti-LAG-3 antibody or antigen binding fragment
thereof) after 6-months storage at 2 °C to 8 °C; (iii) the deamidation of the anti-PD-1
antibody, anti-PD-L1 antibody, or antigen binding fragment thereof, or the anti-LAG-3
antibody or antigen binding fragment thereof in the composition is comparable to the
deamidation of the antibody in a reference composition (i.e., a composition comprising either
the anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof or the anti-
LAG-3 antibody or antigen binding fragment thereof) after 6-months storage at 2 °C to 8 °C;
(iv) the level of particulate matter in the composition is comparable to the level of particulate
matter in a reference composition (i.e., a composition comprising either the anti-PD-1
antibody, anti-PD-L1 antibody, or antigen binding fragment thereof or the anti-LAG-3
antibody or antigen binding fragment thereof) after 6-months storage at 2 °C to 8 °C; and (v)
any combination thereof. In other embodiments, a composition of the invention that
comprises an anti-LAG-3 antibody or antigen binding fragment thereof has one or more of
the same characteristics.

[0133] In yet other embodiments, the composition comprises an anti-LAG-3 antibody or
antigen binding fragment thereof, and an anti-PD-1 antibody, anti-PD-L1 antibody, or antigen
binding fragment thereof at a ratio (e.g., from 200:1 to 1:200, 100:1 to 1:100, 20-1:1 to 1:1-
20, or any ratio disclosed herein, wherein the composition has one or more characteristics
selected from the group consisting of: (i) the aggregation in the composition is comparable to
the aggregation in a reference composition (7.e., a composition comprising either the anti-PD-
1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof, or the anti-LAG-3
antibody or antigen binding fragment thereof) after 6-months storage at 25 °C; (ii) the
fragmentation in the composition is comparable to the aggregation in a reference composition
(i.e., a composition comprising the anti-PD-1 antibody, anti-PD-L1 antibody, or antigen
binding fragment thereof, or the anti-LAG-3 antibody or antigen binding fragment thereof)
after 6-months storage at 25 °C; (iii) the deamidation of the anti-PD-1 antibody, anti-PD-L1
antibody, or antigen binding fragment thereof, or the anti-LAG-3 antibody or antigen binding
fragment thereof in the composition is comparable to the deamidation of the antibody in a

reference composition (i.e., a composition comprising either the anti-PD-1 antibody, anti-PD-
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L1 antibody, or antigen binding fragment thereof, or the anti-LAG-3 antibody or antigen

binding fragment thereof) after 6-months storage at 25 °C; (iv) the level of particulate matter

in the composition is comparable to the level of particular matter in a reference composition

(i.e., a composition comprising either the anti-PD-1 antibody, anti-PD-L1 antibody, or
antigen binding fragment thereof, or the anti-LAG-3 antibody or antigen binding fragment
thereof) after 6-months storage at 25 °C; and (v) any combination thereof In other
embodiments, a composition of the invention that comprises an anti-LAG-3 antibody or
antigen binding fragment thereof has one or more of the same characteristics.

[0134] In some embodiments, the aggregation of a composition of the invention is
measured by a level of high molecular weight (HMW) species in the composition, which can
be detected by size exclusion high-performance liquid chromatography (SE-HPLC). In some
embodiments, the fragmentation of a composition of the invention is measured by a level of
low molecular weight (LMW) species in the composition, which is detected by SE-HPLC. In
some embodiments, the deamidation of a composition of the invention is measured by a level
of acidic charge variants in the composition, which is detected by cation exchange
chromatography (CEX) or imaged capillary isoelectric focusing (iCIEF).

[0135] In some embodiments, the amount of the anti-LAG-3 antibody or antigen binding
fragment thereof in the composition is at least about 60 mg, about 80 mg, about 100 mg,
about 120 mg, about 140 mg, about 160 mg, about 180 mg, about 200 mg, about 220 mg,
about 240 mg, about 260 mg, about 280 mg, or about 300 mg. In some embodiments, the
amount of the anti-LAG-3 antibody or antigen binding fragment thereof in the composition is
from about 60 mg to about 300 mg, from about 60 mg to about 240 mg, from about 60 mg to
about 160 mg, from about 60 mg to about 80 mg, from about 80 mg to about 300 mg, from
about 80 mg to about 240 mg, from about 80 mg to about 160 mg, from about 160 mg to
about 300 mg, or from about 160 mg to about 240 mg. In some embodiments, the amount of
the anti-LAG-3 antibody or antigen binding fragment thereof in the composition is about 80
mg, about 160 mg, about 200 mg, or about 240 mg.

[0136] In some embodiments, the amount of the anti-LAG-3 antibody or antigen binding
fragment thereof is at least about 1 mg/ml, about 2 mg/ml, about 3 mg/ml, about 4 mg/ml,
about 5 mg/ml, about 6 mg/ml, about 7 mg/ml, about 8 mg/ml, about 9 mg/ml, about 10
mg/ml, about 11 mg/ml, about 12 mg/ml, about 13 mg/ml, about 14 mg/ml, about 15 mg/ml,
about 20 mg/ml, about 25 mg/ml, or about 30 mg/ml. In some embodiments, the amount of

the anti-L AG-3 antibody or antigen binding fragment thereof is from about 1 mg/ml to about
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30 mg/ml, from about 1 mg/ml to about 15 mg/ml, from about 2 mg/ml to about 15 mg/ml,
from about 4 mg/ml to about 15 mg/ml, from about 10 mg/ml to about 15 mg/ml, from about
4 mg/ml to about 15 mg/ml, from about 4 mg/ml to about 12 mg/ml, from about 4 mg/ml to
about 10 mg/ml, from about 4 mg/ml to about 8 mg/ml, from about 8 mg/ml to about 15
mg/ml, from about 8 mg/ml to about 12 mg/ml, or from about 8 mg/ml to about 10 mg/ml.

[0137] In some embodiments, the amount of the anti-LAG-3 antibody or antigen binding
fragment thereof in the composition is a least about 0.5 mg/kg, at least about 1 mg/kg, at least
about 2 mg/kg, at least about 3 mg/kg or at least about 5 mg/kg. In some embodiments, the
amount of anti-LAG-3 antibody or antigen binding fragment thereof in the composition is
between about 0.5 mg/kg and about 5 mg/kg, between about 0.5 mg/kg and about 5 mg/kg,
between about 0.5 mg/kg and about 3 mg/kg or between about 0.5 mg/kg and about 2 mg/kg.
In some embodiments, the amount of the anti-LAG-3 antibody or antigen binding fragment
thereof in the composition is at least about 1 mg/kg.

[0138] In some embodiments, the amount of the anti-PD-1 antibody, or anti-PD-L1
antibody, or antigen binding fragments thereof in the composition is at least about 60 mg,
about 80 mg, about 100 mg, about 120 mg, about 14 mg, about 160 mg, about 180 mg, about
200 mg, about 220 mg, about 240 mg, about 260 mg, about 280 mg, or about 300 mg. In
some embodiments, the amount of the anti-PD-1 antibody, or anti-PD-L1 antibody, or
antigen binding fragments thereof in the composition is at least about 310 mg, about 320 mg,
about 330 mg, about 340 mg, about 350 mg, about 360 mg, about 370 mg, about 380 mg,
about 390 mg, about 400 mg, about 410 mg, about 420 mg, about 430 mg, about 440 mg,
about 450 mg, about 460 mg, about 470 mg, about 480 mg, about 490 mg, or about 500 mg.
In some embodiments, the amount of the anti-PD-1 antibody, or anti-PD-L1 antibody, or
antigen binding fragments thereof in the composition is from about 60 mg to about 300 mg,
from about 60 mg to about 240 mg, from about 80 mg to about 240 mg, from about 100 mg
to about 240 mg, from about 160 mg to about 240 mg, from about 160 mg to about 300 mg,
or from about 240 mg to about 300 mg. In some embodiments, the amount of the anti-PD-1
antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof in the composition is
about 80 mg, about 160 mg, or about 240 mg.

[0139] In some embodiments, the amount of the anti-PD-1 antibody, or anti-PD-L1
antibody, or antigen binding fragments thereof is at least about 1 mg/ml, about 2 mg/ml,
about 3 mg/ml, about 4 mg/ml, about 5 mg/ml, about 6 mg/ml, about 7 mg/ml, about 8
mg/ml, about 9 mg/ml, about 10 mg/ml, about 11 mg/ml, about 12 mg/ml, about 13 mg/ml,
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about 14 mg/ml, about 15 mg/ml, about 20 mg/ml, about 25 mg/ml, or about 30 mg/ml. In
some embodiments, the amount of the anti-PD-1 antibody, or anti-PD-L1 antibody, or
antigen binding fragments thereof is from about 1 mg/ml to about 30 mg/ml, from about 1
mg/ml to about 15 mg/ml, from about 2 mg/ml to about 15 mg/ml, from about 4 mg/ml to
about 15 mg/ml, from about 4 mg/ml to about 12 mg/ml, from about 4 mg/ml to about 8
mg/ml, or from about 8 mg/ml to about 12 mg/ml.

[0140] In some embodiments, the amount of the anti-PD-1 antibody, or anti-PD-L1
antibody, or antigen binding fragments thereof in the composition is a least about 0.5 mg/kg,
at least about Img/kg, at least about 2 mg/kg, at least about 3 mg/kg or at least about 5
mg/kg. In some embodiments, the amount of anti-PD-1 antibody, or anti-PD-L1 antibody, or
antigen binding fragments thereof in the composition is between about 0.5 mg/kg and about
5 mg/kg, between about 0.5 mg/kg and about 5 mg/kg, between about 0.5 mg/kg and about 3
mg/kg or between about 0.5 mg/kg and about 2 mg/kg. In some embodiments, the amount of
the anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof in the
composition is at least about 1 mg/kg.

[0141] In some embodiments, the anti-LAG-3 antibody or antigen binding fragment thereof
and the anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof are
combined using the current formulations of the two antibodies (for example, 2 ml of an anti-
PD-1 antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof in a citrate-
based buffer are combined with 2 ml of an anti-LAG-3 antibody or antigen binding fragment
thereof in a histidine-based buffer with no buffer exchange).

[0142] In some embodiments, the compositions of the invention contain a buffering agent.
In some embodiments, the buffering agent is citrate (e.g., a citrate buffer, sodium citrate), a
Tris buffer, a Tris-Cl buffer, histidine (e.g., a histidine buffer), phosphate (e.g., a phosphate
buffer, sodium phosphate), a TAE buffer, a HEPES bufter, a TBE buffer, a sodium phosphate
buffer, a MES buffer, an ammonium sulfate buffer, a potassium phosphate buffer, a
potassium thiocyanate buffer, a succinate buffer, a tartrate buffer, a DIPSO buffer, a
HEPPSO buffer, a POPSO buffer, a PIPES buffer, a PBS buffer, a MOPS buffer, an acetate
buffer, a cacodylate buffer, a glycine buffer, a sulfate buffer, an imidazole buffer, a guanidine
hydrochloride buffer, a phosphate-citrate buffer, a borate buffer, a malonate buffer, a 3-
picoline buffer, a 2-picoline buffer, a 4-picoline buffer, a 3,5-lutidine buffer, a 3,4-lutidine

buffer, a 2,4-lutidine buffer, a Aces, a diethylmalonate buffer, a N-methylimidazole buffer, a
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1,2-dimethylimidazole buffer, a TAPS buffer, a bis-Tris buffer, a L-arginine buffer, a lactate
buffer, a glycolate buffer, or any combination thereof.

[0143] In some embodiments, the anti-LAG-3 antibody or antigen binding fragment thereof
and the PD-1 antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof are
formulated in a buffer that is based on the buffer conditions of one of the two individual
antibody formulations. In some embodiments, the buffer conditions used are those of the anti-
LAG-3 antibody or antigen binding fragment thereof. In other embodiments, the buffer
conditions used are those of the anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen
binding fragments thereof.

[0144] In some embodiments, the anti-LAG-3 antibody or antigen binding fragment thereof
and the PD-1 antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof are
formulated in buffer conditions that are different from the buffer conditions of either of the
two antibodies on its own.

[0145] In some embodiments, the buffer used is a Tris-based buffer. In some embodiments,
the Tris buffer is a Tris-Cl buffer. In some embodiments, the concentration of Tris-Cl in the
buffer is at least about 5 mM, about 10 mM, about 15 mM, about 20 mM, about 25 mM,
about 30 mM, about 35 mM, about 40 mM, or about 50 mM. In some embodiments, the
concentration of Tris-Cl is from about 5 mM to about 50 mM, from about 10 mM to about 50
mM, from about 10 mM to about 40 mM, from about 10 mM to about 30mM, or from about
15mM to about 25mM. In some embodiments, the concentration of Tris-Cl is about 20mM.

[0146] In some embodiments, the buffer used is a histidine-based buffer. In some
embodiments, the concentration of histidine is at least about 5 mM, about 10 mM, about 15
mM, about 20 mM, about 25 mM, about 30 mM, about 35 mM, about 40 mM, or about 50
mM. In some embodiments, the concentration of histidine is from about 5 mM to about 50
mM, from about 5 mM to about 40 mM, from about 5 mM to about 30 mM, from about 5
mM to about 25 mM, or from about 10 mM to about 15 mM. In some embodiments, the
concentration of histidine is about 20 mM.

[0147] In some embodiments, the buffer used is a Tris-citrate buffer. In some
embodiments, the concentration of Tris-Cl is at least about 5 mM, about 10 mM, about 15
mM, about 20 mM, about 25 mM, about 30 mM, about 35 mM, about 40 mM, or about 50
mM and the concentration of citrate is at least about 2 mM, about 5 mM, about 10 mM, about
15 mM, about 20 mM, about 25 mM, about 30 mM, about 35 mM, about 40 mM, or about 50

mM. In some embodiments, the concentration of Tris-Cl is from about 5 mM to about 20
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mM, from about 5 mM to about 15 mM, or from about 10 mM to about 15 mM and the
concentration of citrate is from about 1 mM to about 15 mM, from about 1 mM to about 10
mM, or from about 5 mM to about 10 mM. In some embodiments, the concentration of Tris-
Cl is about 13.3 mM and the concentration of citrate is about 6.7 mM.

[0148] In some embodiments, the pH of the composition is at least about 4.5, about 4.6,
about 4.7, about 4.8, about 4.9, about 5, about 5.1, about 5.2, about 5.3, about 5.4, about 5.5,
about 5.6, about 5.7, about 5.8, about 5.9, about 6.0, about 6.1, about 6.2, about 6.3, about
6.4, about 6.5, about 6.6, about 6.7, about 6.8, about 6.9, about 7.0, about 7.1, about 7.2,
about 7.3, about 7.4, about 7.5, about 7.6, about 7.7, about 7.8, about 7.9, or about 8.0. In
some embodiments, the pH of the composition is from about 4.5 to about 8.0, from about 5.0
to about 8.0, from about 5.0 to about 7.0, from about 5.0 to about 6.5, from about 5.3 to about
6.3, from about 5.0 to about 6.0, from about 5.5 to about 6.0, or from about 5.5 to about 6.5.
In some embodiments, the pH is about 6.5, about 6.4, about 6.3, about 6.2, about 6.1, about
6.0, about 5.5, about 5.4, about 5.3, about 5.2, about 5.1, or about 5.0. In some embodiments,
the pH is determined using a pH meter.

[0149] In some embodiments, the composition of the invention further comprises a bulking
agent. In some embodiments, the bulking agent can be selected from the group consisting of
NaCl, mannitol, glycine, alanine, and any combination thereof. In some embodiments, the
bulking agent is present in the composition in an amount of from about 50 mM to about 300
mM, from about 50 mM to about 200 mM, from about 50 mM to about 150 mM, from about
100 mM to about 200 mM, or from about 150 mM to about 200 mM. In some embodiments,
the bulking agent is sodium chloride present in an amount from about 50 mM to about 300
mM, or about 150 mM.

[0150] In other embodiments, the composition of the invention comprises a stabilizing
agent. In some embodiments, the stabilizing agent can be selected from the group consisting
of sucrose, trehalose, raffinose, arginine, and any combination thereof. In some
embodiments, the stabilizing agent is present in the composition in an amount of from about
50 mM to about 300 mM, from about 50 mM to about 250 mM, from about 100 mM to about
250 mM, from about 150 mM to about 250 mM, or from about 200 mM to about 250 mM. In
some embodiments, the stabilizing agent is sucrose present in an amount from about 50 mM
to about 300 mM, or about 250 mM.

[0151] In other embodiments, the composition of the invention comprises a surfactant. In

some embodiments, the surfactant is polysorbate, poloxamer, or any combination thereof. In
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other embodiments, the surfactant can be selected from the group consisting of polysorbate
80 (PS80), polysorbate 20 (PS20), poloxamer 188 (PX188), and any combination thereof. In
some embodiments, the surfactant is present in the composition in an amount of from about
0.001% to about 1% (w/v), from about 0.01% to about 1% (w/v), from about 0.01% to about
0.5% (w/v), from about 0.05% to about 1% (w/v), or from about 0.05% to about 0.5% (w/v).
In some embodiments, the surfactant is PS80 or PS20 present in an amount of from about
0.001% to about 1% (w/v), or about 0.05% (w/v). In other embodiments, the surfactant is
poloxamer (e.g., PX188) present in an amount of from about 0.001% to about 1% (w/v) or an
amount of about 0.5% (w/v) or about 1% (w/v).

[0152] In some embodiments, the composition comprises polysorbate 80, NF (PS80) (%
w/v) at a concentration of at least about 0.005%, at least about 0.01%, at least about 0.015%,
at least about 0.02%, at least about 0.03%, at least about 0.04%, at least about 0.05%, at least
about 0.06%, at least about 0.07%, at least about 0.08%, at least about 0.09%, or at least
about 0.1%. In other embodiments, the composition comprises from about 0.005% to about
0.1% PS80, from about 0.005% to about 0.02% PS80, from about 0.005% to about 0.05%
PS80, from about 0.01% to about 0.02% PS80, from about 0.02% to about 0.1% PS80, or
from about 0.01% to about 0.03% PS80. In a particular embodiment, the composition
comprises PS80 at a concentration of about 0.05%.

[0153] In other embodiments, the composition of the invention comprises a chelating agent.
In some embodiments, the chelating agent can be selected from the group consisting of
diethylenetriaminepentaacetic acid (DTPA), ethylenediaminetetraacetic acid (EDTA),
nitrilotriacetic acid, and any combination thereof. In some embodiments, the chelating agent
is present in the composition in an amount of from about 5 uM to about 1 mM, from about 5
uM to about 50 uM, from about 10 uM to about 50 uM, or from about 20 uM to about 50
uM. In some embodiments, the chelating agent is DTPA or EDTA present in an amount of
from about 5 uM to about 1 mM, from about 20 uM to about 50 uM, about 20 uM, or about
50 M.

[0154] In other embodiments, the composition comprises diethylenetriaminepentaacetic
acid (DTPA), USP at a concentration of at least about 5 pM, at least about 10 pM, at least
about 15 uM, at least about 20 pM, at least about 25 uM, at least about 30 uM, at least about
40 uM, at least about S0 uM, at least about 60 uM, at least about 70 pM, at least about 75
uM, at least about 80 uM, at least about 90 uM, at least about 100 uM, at least about 110
uM, at least about 120 uM, at least about 130 uM, at least about 140 uM, at least about 150



WO 2018/222722 PCT/US2018/035142
-54 -

uM, at least about 175 uM, or at least about 200 uM. In some embodiments, the composition
comprises from about 10 uM to about 200 uM DTPA, from about 10 uM to about 150 uM
DTPA, from about 10 uM to about 100 uM DTPA, from about 10 uM to about 30 uM
DTPA, from about 50 pM to about 100 uM DTPA, or from about 75 uM to about 125 uM
DTPA. In certain embodiments, the composition comprises DTPA or EDTA at about 20 uM.

[0155] In other embodiments, the composition comprises a third antibody. In some
embodiments, the third antibody is any antibody disclosed herein.

[0156] Some embodiments of the invention are directed to compositions comprising an
anti-LAG-3 antibody or antigen binding fragment thereof, a buffering agent, a stabilizing
agent or a bulking agent, and a surfactant. In some embodiments, the composition comprises
(1) from about 1 mg/ml to about 100 mg/ml of an anti-LAG-3 antibody or antigen binding
fragment thereof;, (i1) from about 5 mM to about 50 mM of a buffering agent; (ii1) from about
50 mM to about 300 mM of a stabilizing agent; and (iv) from about 0.001% to about 1%
(w/v) of a surfactant. In other embodiments, the composition comprises (1) from about 1
mg/ml to about 100 mg/ml of an anti-LAG-3 antibody or antigen binding fragment thereof;
(1) from about 5 mM to about 50 mM of citrate; (iii) from about 50 mM to about 300 mM of
sodium chloride; and (iv) from about 0.001% to about 1% (w/v) of polysorbate or poloxamer.
In other embodiments, the composition comprises (i) about 11 mg/ml of an anti-LAG-3
antibody or antigen binding fragment thereof; (i1) about 10 mM of citrate and about 10 mM
phosphate; (iii) about 150 mM of sodium chloride; and (iv) about 0.05% (w/v) of polysorbate
80. In other embodiments, the composition comprises (i) about 11 mg/ml of an anti-LAG-3
antibody or antigen binding fragment thereof; (ii) about 10 mM of sodium citrate and about
10 mM sodium phosphate; (iii) about 150 mM of sodium chloride; and (iv) about 0.05%
(w/v) of polysorbate 80. In other embodiments, the composition comprises (i) from about 1
mg/ml to about 100 mg/ml of an anti-LAG-3 antibody or antigen binding fragment thereof;
(i1) from about 5 mM to about 50 mM of histidine; (iii) from about 50 mM to about 300 mM
of sucrose; and (iv) from about 0.001% to about 1% (w/v) of polysorbate or poloxamer. In
other embodiments, the composition comprises (i) about 10 mg/ml of an anti-LAG-3
antibody or antigen binding fragment thereof; (i1) about 20 mM of histidine; (iii) about 250
mM of sucrose; and (iv) about 0.05% (w/v) of polysorbate 80. In other embodiments, the
composition comprises (i) from about 1 mg/ml to about 100 mg/ml of an anti-LAG-3
antibody or antigen binding fragment thereof, (ii) from about 5 mM to about 50 mM of
histidine; (ii1) from about 50 mM to about 300 mM of sucrose; (iv) from about 5 uM to about
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1 mM of one or more chelating agents; and (v) from about 0.001% to about 1% (w/v) of
polysorbate or poloxamer.

[0157] In other embodiments, the composition comprises (1) about 10 mg/ml of an anti-
LAG-3 antibody or antigen binding fragment thereof, (i) about 20 mM of histidine; (ii1)
about 250 mM of sucrose; (iv) about 20 uM to about 50 uM of DTPA or EDTA; and (v)
about 0.05% (w/v) of polysorbate 80. In other embodiments, the composition comprises (1)
11 mg/ml of an anti-LAG-3 antibody or antigen binding fragment thereof; (ii) 10 mM of
citrate and 10 mM phosphate; (ii1) 150 mM of sodium chloride; and (iv) 0.05% (w/v) of
polysorbate 80. In other embodiments, the composition comprises (1) 11 mg/ml of an anti-
LAG-3 antibody or antigen binding fragment thereof; (ii)) 10 mM of sodium citrate and 10
mM sodium phosphate; (ii1) 150 mM of sodium chloride; and (iv) 0.05% (w/v) of polysorbate
80. In other embodiments, the composition comprises (1) 110 mg of an anti-LAG-3 antibody
or antigen binding fragment thereof; (ii)) 10 mM of citrate; (iii) 150 mM of sodium chloride;
and (iv) 0.05% (w/v) of polysorbate 80. In other embodiments, the composition comprises (i)
10 mg/ml of an anti-LAG-3 antibody or antigen binding fragment thereof; (ii) 20 mM of
histidine; (iii)) 250 mM of sucrose; and (iv) 0.05% (w/v) of polysorbate 80. In other
embodiments, the composition comprises (i) 100 mg of an anti-LAG-3 antibody or antigen
binding fragment thereof; (i1) 20 mM of histidine; (iii) 250 mM of sucrose; and (iv) 0.05%
(w/v) of polysorbate 80. In other embodiments, the composition comprises (1) 10 mg/ml of
an anti-LAG-3 antibody or antigen binding fragment thereof, (i) 20 mM of histidine; (iii)
250 mM of sucrose; (iv) from 20 uM to 50 pM of DTPA or EDTA; and (v) 0.05% (w/v) of
polysorbate 80. In other embodiments, the composition comprises (i) 100 mg of an anti-
LAG-3 antibody or antigen binding fragment thereof; (i1) 20 mM of histidine; (ii1) 250 mM
of sucrose; (iv) from 20 pM to 50 pM of DTPA or EDTA; and (v) 0.05% (w/v) of
polysorbate 80. In other embodiments, the composition comprises (i) 50 mg/ml of an anti-
LAG-3 antibody or antigen binding fragment thereof, (i1) 20 mM of histidine, (ii1) 250 mM of
sucrose, and (iv) 0.05% (w/v) PS80, and has a pH of 5.5.

[0158] In still other embodiments, compositions of the invention comprise an anti-LAG-3
antibody or antigen binding fragment thereof, an anti-PD-1 antibody, or anti-PD-L1 antibody,
or antigen binding fragments thereof, a buffering agent, a stabilizing agent, and a surfactant.
In some embodiments, the composition comprises (i) from about 1 mg/ml to about 100
mg/ml of an anti-LAG-3 antibody or antigen binding fragment thereof, (ii) from about 1
mg/ml to about 100 mg/ml of an anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen
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binding fragments thereof; (iii) from about 5 mM to about 50 mM of a buffering agent; (1v)
from about 50 mM to about 300 mM of a stabilizing agent; (v) from about 5 uM to about 1
mM of a chelating agent; and (vi)from about 0.001% to about 1% (w/v) of a surfactant. In
some embodiments, the composition comprises (i) from about 1 mg/ml to about 100 mg/ml
of an anti-LAG-3 antibody or antigen binding fragment thereof; (ii) from about 1 mg/ml to
about 100 mg/ml of an anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen binding
fragments thereof; (ii1) from about 5 mM to about 50 mM of histidine; (iv) from about 50
mM to about 300 mM of sucrose; (v) from about 5 pM to about 1 mM of DTPA or EDTA,;
and (vi) from about 0.001% to about 1% (w/v) of polysorbate or poloxamer. In other
embodiments, the composition comprises (i) from about 80 mg to about 240 mg of an anti-
LAG-3 antibody or antigen binding fragment thereof; (i1) from about 60 mg to about 300 mg
of an anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof; (ii1)
from about 5 mM to about 50 mM of histidine; (iv) from about 50 mM to about 300 mM of
sucrose; (v) from about 5 uM to about 1 mM of DTPA or EDTA; and (vi) from about 0.001%
to about 1% (w/v) of polysorbate or poloxamer.

[0159] In other embodiments, the composition comprises (i) about 4 mg/ml, about 8 mg/ml,
about 10 mg/ml, or about 12 mg/ml of an anti-LAG-3 antibody or antigen binding fragment
thereof; (i1) about 12 mg/ml of an anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen
binding fragments thereof; (ii1) about 20 mM of histidine; (iv) about 250 mM of sucrose; (v)
from about 20 uM to about 50 uM of DTPA or EDTA; and (vi) about 0.05% (w/v) of
polysorbate 80. In other embodiments, the composition comprises (1) about 80 mg, about 160
mg, about 200 mg, or about 240 mg of an anti-LAG-3 antibody or antigen binding fragment
thereof; (i1) about 240 mg of an anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen
binding fragments thereof; (ii1) about 20 mM of histidine; (iv) about 250 mM of sucrose; (v)
from about 20 uM to about 50 uM of DTPA or EDTA; and (vi) about 0.05% (w/v) of
polysorbate 80. In other embodiments, the composition comprises (i) 4 mg/ml, 8 mg/ml, 10
mg/ml, or 12 mg/ml of an anti-LAG-3 antibody or antigen binding fragment thereof; (i1) 12
mg/ml of an anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen binding fragments
thereof; (iii) 20 mM of histidine; (iv) 250 mM of sucrose; (v) from 20 pM to 50 uM of DTPA
or EDTA; and (vi) 0.05% (w/v) of polysorbate 80. In other embodiments, the composition
comprises (1) 80 mg, 160 mg, 200 mg, or 240 mg of an anti-LAG-3 antibody or antigen
binding fragment thereof, (i) 240 mg of an anti-PD-1 antibody, anti-PD-L1 antibody, or
antigen binding fragment thereof; (iii) 20 mM of histidine; (iv) 250 mM of sucrose; (v) from
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20 uM to 50 uM of DTPA or EDTA; and (vi) 0.05% (w/v) of polysorbate 80. In other
embodiments, the composition comprises (i) 80 mg of an anti-LAG-3 antibody or antigen
binding fragment thereof, (i1) 240 mg of an anti-PD-1 antibody (e.g., nivolumab), or anti-PD-
L1 antibody, or antigen binding fragments thereof, (ii1) 20 mM histidine, (iv) 250 mM
sucrose, (v) 50 uM of EDTA, and (vi) 0.05% (w/v) PS80, and has a pH of 5.8. In other
embodiments, the composition comprises (1) 4 mg/ml of an anti-LAG-3 antibody or antigen
binding fragment thereof, (i) 12 mg/ml of an anti-PD-1 antibody (e.g., nivolumab), or anti-
PD-L1 antibody, or antigen binding fragment thereof, (ii1) 20 mM histidine, (iv) 250 mM
sucrose, (v) 50 uM of EDTA, and (vi) 0.05% (w/v) PS80, and has a pH of 5.8.

[0160] In embodiments, the invention relates to a pharmaceutical composition comprising:
(1) from about 1 mg/ml to about 100 mg/ml of an anti-LAG-3 antibody or antigen binding
fragment thereof; (i1) from about 1 mg/ml to about 100 mg/ml of an anti-PD-1 antibody,
or an anti-PD-L1 antibody, or antigen binding fragments thereof; (iii) from about 5 mM to
about 50 mM of a buffering agent; (iv) from about 50 mM to about 300 mM of a stabilizing
agent; (v) from about 5 uM to about 1 mM of a chelating agent; and (vi) from about
0.001% to about 1% (w/v) of a surfactant, wherein the composition is present in a vial at a fill
volume of about 10 ml, about 15 ml, or about 20 ml. In some embodiments, the fill volume
is about 20 ml. In certain embodiments, the anti-L AG-3 antibody or antigen binding fragment
thereof comprises heavy and light chains comprising the sequences set forth in SEQ ID
NOs:1 and 2, respectively. In one embodiment, the pharmaceutical composition comprises
from about 60 mg to about 300 mg of the anti-PD-1 antibody, anti-PD-L1 antibody, or
antigen binding fragment thereof. In an embodiment, the anti-PD-1 antibody, anti-PD-L1
antibody, or antigen binding fragment thereof of the pharmaceutical composition comprises
CDRI1, CDR2, and CDR3 domains of the heavy chain variable region having the sequence set
forth in SEQ ID NO:19, and CDR1, CDR2, and CDR3 domains of the light chain variable
region having the sequence set forth in SEQ ID NO:21. In certain embodiments, the anti-PD-
1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof comprises (a) a heavy
chain variable region CDR1 comprising the sequence set forth in SEQ ID NO:23; (b) a heavy
chain variable region CDR2 comprising the sequence set forth in SEQ ID NO:24; (c¢) a heavy
chain variable region CDR3 comprising the sequence set forth in SEQ ID NO:25; (d) a light
chain variable region CDR1 comprising the sequence set forth in SEQ ID NO:26; (e) a light
chain variable region CDR2 comprising the sequence set forth in SEQ ID NO:27; and (f) a
light chain variable region CDR3 comprising the sequence set forth in SEQ ID NO:28. In an
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embodiment, the anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding fragment
thereof comprises heavy and light chain variable regions comprising the sequences set forth
in SEQ ID NOs:19 and 21, respectively. In a particular embodiment, the anti-PD-1 antibody,
anti-PD-L1 antibody, or antigen binding fragment thereof comprises heavy and light chains
comprising the sequences as set forth in SEQ ID NOs:17 and 18, respectively. In one
embodiment, the anti-PD-1 antibody is pembrolizumab (KEYTRUDA; MK-3475),
pidilizumab (CT-011), or nivolumab (OPDIVO; BMS-936558). In embodiments, the anti-
PD-L1 antibody is atezolizumab (TECENTRIQ; RG7446), durvalumab (IMFINZI;
MEDI4736), or BMS-936559. In some embodiments, the anti-LAG-3 antibody is BMS-
986016 and the anti-PD-1 antibody is nivolumab, the anti-LAG-3 antibody is MK-4280 and
the anti-PD-1 antibody is pembrolizumab, the anti-LAG-3 antibody is REGN3767 and the
anti-PD-1 antibody is REGN2810, the anti-LAG-3 antibody is LAG525 and the anti-PD-1 is
REGN2810, or the anti-LAG-3 antibody is LAG525 and the anti-PD-1 antibody is PDR0O1.
In one embodiment, the ratio of the amount of the anti-LAG-3 antibody or antigen binding
fragment thereof to the anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding

fragment thereof to the amount of is about 1:3, about 1:2, about 1:1, or about 2:3.

Stability of the Compositions

[0161] In one embodiment, a composition disclosed herein is stable at about -60 °C, 0 °C,
about 5 °C, about 10 °C, about 15 °C, about 20 °C, about 25 °C, about 30 °C, about 35 °C,
about 40 °C, about 45 °C, about 50 °C, or about 55 °C for at least about 1 week, at least about
2 weeks, at least about 1 month, at least about 2 months, at least about 3 months, at least
about 6 months, at least about 9 months, at least about 1 year, at least about 2 years, at least
about 3 years, at least about 4 years, or at least about 5 years.

[0162] In another embodiment, the composition exhibits a change of the acidic peak (e.g.,
deamidation) that is less than about 15%, about 14%, about 13%, about 12%, about 11%,
about 10%, about 9%, about 8%, about 7%, about 6%, about 5%, about 4%, about 3%, about
2%, or about 1% after being stored for about 1 month, about 2 months, about 3 months, about
4 months, about 6 months, about 1 year, about 2 years, about 3 years, about 4 years, or about
5 years at about 5 °C. In other embodiments, the composition exhibits a change of the acidic
peak that is less than about 15%, about 14%, about 13%, about 12%, about 11%, about 10%,
about 9%, about 8%, about 7%, about 6%, about 5%, about 4%, about 3%, about 2%, or

about 1% after being stored for about 1 month, about 2 months, about 3 months, about 4
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months, about 6 months, about 1 year, about 2 years, about 3 years, about 4 years, or about 5
years at about 25 °C. In some embodiments, the composition exhibits a change of the acidic
peak that is less than about 15%, about 14%, about 13%, about 12%, about 11%, about 10%,
about 9%, about 8%, about 7%, about 6%, about 5%, about 4%, about 3%, about 2%, or
about 1% after being stored for about 1 month, about 2 months, about 3 months, about 4
months, about 6 months, about 1 year, about 2 years, about 3 years, about 4 years, or about 5
years at about 40 °C. In some embodiments, the acidic peak is measured using an Imaged
Capillary Isoelectric Focusing assay (cIEF).

[0163] In some embodiments, the deamidation of a composition of the present invention is
comparable to the deamidation of a reference composition (e.g., a composition comprising
anti-LAG-3 antibody or anti-PD-1 antibody) if the composition exhibits a change of the
acidic peak (e.g., deamidation) that is less than about 15%, about 14%, about 13%, about
12%, about 11%, about 10%, about 9%, about 8%, about 7%, about 6%, about 5%, about 4%,
about 3%, about 2%, or about 1% compared to the acidic peak of the reference composition.

[0164] In certain embodiments, the composition exhibits a change of the high molecular
weight (HMW) peak (e.g., aggregation) that is less than about 15%, about 14%, about 13%,
about 12%, about 11%, about 10%, about 9%, about 8%, about 7%, about 6%, about 5%,
about 4%, about 3%, about 2%, or about 1% after being stored for about 1 month, about 2
months, about 3 months, about 4 months, about 6 months, about 1 year, about 2 years, about
3 years, about 4 years, or about 5 years at about 5 °C. In some embodiments, the composition
exhibits a change of the HMW peak that is less than about 15%, about 14%, about 13%,
about 12%, about 11%, about 10%, about 9%, about 8%, about 7%, about 6%, about 5%,
about 4%, about 3%, about 2%, or about 1% after being stored for about 1 month, about 2
months, about 3 months, about 4 months, about 6 months, about 1 year, about 2 years, about
3 years, about 4 years, or about 5 years at about 25 °C. In some embodiments, the
composition exhibits a change of the HMW peak that is less than about 15%, about 14%,
about 13%, about 12%, about 11%, about 10%, about 9%, about 8%, about 7%, about 6%,
about 5%, about 4%, about 3%, about 2% or about 1% after being stored for about 1 month,
about 2 months, about 3 months, about 4 months, about 6 months, about 1 year, about 2
years, about 3 years, about 4 years, or about 5 years at about 40 °C. In some embodiments,
the composition exhibits a change of the HMW peak that is less than about 5%, about 4%,
about 3%, about 2%, about 1.5%, about 1.4%, about 1.3%, about 1.2%, about 1.1%, about
1%, about 0.9%, about 0.8%, about 0.7%, about 0.6%, about 0.5% , about 0.4%, about 0.3%,
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about 0.2%, about 0.1%, or less than about 0.1%. In certain embodiments, the composition
exhibits a HMW peak that is about 15%, about 14%, about 13%, about 12%, about 11%,
about 10%, about 9%, about 8%, about 7%, about 6%, about 5%, about 4%, about 3%, about
2.5%, about 2%, about 1.5%, about 1%, about 0.9%, about 0.8%, about 0.7%, about 0.6%,
about 0.5%, about 0.4%, about 0.3%, about 0.2% or about 0.1% after being stored for about 1
month, about 2 months, about 3 months, about 4 months, about 6 months, about 1 year, about
2 years, about 3 years, about 4 years, or about 5 years at about 5 °C, at about 25 °C, or at
about 40 °C. In some embodiments, the high molecular weight peak is measured using
chromatography. In some embodiments, the chromatography is size exclusion
chromatography.

[0165] In some embodiments, the aggregation (e.g., a level of HMW species) of a
composition of the present invention is comparable to the aggregation of a reference
composition (a composition comprising either anti-LAG-3 antibody or anti-PD-1 antibody),
if the composition exhibits a change of the HMW species peak that is less than about 15%,
about 14%, about 13%, about 12%, about 11%, about 10%, about 9%, about 8%, about 7%,
about 6%, about 5%, about 4%, about 3%, about 2%, or about 1% compared to the HMW
species peak of the reference composition.

[0166] In some embodiments, the composition exhibits a change of the main peak that is
less than about 15%, about 14%, about 13%, about 12%, about 11%, about 10%, about 9%,
about 8%, about 7%, about 6%, about 5%, about 4%, about 3%, about 2%, or about 1% after
being stored for about 1 month, about 2 months, about 3 months, about 4 months, about 6
months, about 1 year, about 2 years, about 3 years, about 4 years, or about 5 years at about 5
°C. In some embodiments, the composition exhibits a change of the main peak that is less
than about 15%, about 14%, about 13%, about 12%, about 11%, about 10%, about 9%, about
8%, about 7%, about 6%, about 5%, about 4%, about 3%, about 2%, or about 1% after being
stored for about 1 month, about 2 months, about 3 months, about 4 months, about 6 months,
about 1 year, about 2 years, about 3 years, about 4 years, or about 5 years at about 25 °C. In
some embodiments, the composition exhibits a change of the main peak that is less than
about 15%, about 14%, about 13%, about 12%, about 11%, about 10%, about 9%, about 8%,
about 7%, about 6%, about 5%, about 4%, about 3%, about 2%, or about 1% after being
stored for about 1 month, about 2 months, about 3 months, about 4 months, about 6 months,
about 1 year, about 2 years, about 3 years, about 4 years, or about 5 years at about 40 °C. In

some embodiments, the composition exhibits a change of the main peak that is less than
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about 5%, about 4%, about 3%, about 2%, about 1.5%, about 1.4%, about 1.3%, about 1.2%,
about 1.1%, about 1%, about 0.9%, about 0.8%, about 0.7%, about 0.6%, about 0.5%, about
0.4%, about 0.3%, about 0.2%, or about 0.1%. In some embodiments, the main peak is
measured using an Imaged Capillary Isoelectric Focusing assay (cIEF).

[0167] In some embodiments, the composition exhibits a change of the low molecular
weight (LMW) peak (e.g., fragmentation) that is less than about 15%, about 14%, about 13%,
about 12%, about 11%, about 10%, about 9%, about 8%, about 7%, about 6%, about 5%,
about 4%, about 3%, about 2%, or about 1% after being stored for about 1 month, about 2
months, about 3 months, about 4 months, about 6 months, about 1 year, about 2 years, about
3 years, about 4 years, or about 5 years at about 5 °C. In some embodiments, the composition
exhibits a change of the LMW peak that is less than about 15%, about 14%, about 13%, about
12%, about 11%, about 10%, about 9%, about 8%, about 7%, about 6%, about 5%, about 4%,
about 3%, about 2%, or about 1% after being stored for about 1 month, about 2 months, about
3 months, about 4 months, about 6 months, or about 1 year at about 25 °C. In some
embodiments, the composition exhibits a change of the LMW peak that is less than about
15%, about 14%, about 13%, about 12%, about 11%, about 10%, about 9%, about 8%, about
7%, about 6%, about 5%, about 4%, about 3%, about 2%, or about 1% after being stored for
about 1 month, about 2 months, about 3 months, about 4 months, about 6 months, about 1
year, about 2 years, about 3 years, about 4 years, or about 5 years at about 40 °C. In some
embodiments, the composition exhibits a change of the LMW peak that is less than about 5%,
about 4%, about 3%, about 2%, about 1.5%, about 1.4%, about 1.3%, about 1.2%, about
1.1%, about 1%, about 0.9%, about 0.8%, about 0.7%, about 0.6%, about 0.5% , about 0.4%,
about 0.3%, about 0.2%, or about 0.1%. In certain embodiments, the composition exhibits a
LMW peak that is about 15%, about 14%, about 13%, about 12%, about 11%, about 10%,
about 9%, about 8%, about 7%, about 6%, about 5%, about 4%, about 3%, about 2.5%, about
2%, about 1.5%, about 1%, about 0.9%, about 0.8%, about 0.7%, about 0.6%, about 0.5%,
about 0.4%, about 0.3%, about 0.2%, or about 0.1% after being stored for about 1 month,
about 2 months, about 3 months, about 4 months, about 6 months, about 1 year, about 2
years, about 3 years, about 4 years, or about 5 years at about 5 °C, at about 25 °C, or at about
40 °C. In some embodiments, the low molecular weight peak is measured using
chromatography. In some embodiments, the chromatography is size exclusion

chromatography.
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[0168] In some embodiments, the fragmentation (e.g., a level of LMW species) of a
composition of the present invention is comparable to the fragmentation of a reference
composition (e.g., a composition comprising either anti-LAG-3 antibody or anti-PD-1
antibody), if the composition comprising the first and second antibodies exhibits a change of
the LMW species peak that is less than about 15%, about 14%, about 13%, about 12%, about
11%, about 10%, about 9%, about 8%, about 7%, about 6%, about 5%, about 4%, about 3%,

about 2%, or about 1% compared to the LMW species peak of the reference composition.

Method of Making the Compositions Disclosed Herein

[0169] In one embodiment, the invention is directed to a method of making any
composition disclosed herein. In another embodiment, the formulation comprising an anti-
LAG-3 antibody drug product is mixed with a formulation comprising an anti-PD-1 antibody
or anti-PD-L1 antibody drug product to obtain the desired ratio in a final drug product with
no buffer changes. In some embodiments, a formulation comprising an anti-LAG-3 antibody
drug substance and a formulation comprising an anti-PD-1 antibody drug substance are
subject to buffer exchanges and/or concentration before being mixed to obtain the desired
ratio in a final drug product.

[0170] In other embodiments, the composition is diluted prior to use. In certain
embodiments, the composition is diluted with 0.9% Sodium Chloride Injection, USP or 5%
Dextrose Injection, USP prior to use. In other embodiments, the composition is diluted to
obtain an infusion with a desired total concentration of antibody. In yet other embodiments,
the final total antibody concentration is from about 1 mg/ml to about 500 mg/ml, about 1
mg/ml to about 450 mg/ml, about 1 mg/ml to about 400 mg/ml, about 1 mg/ml to about 350
mg/ml, about 1 mg/ml to about 300 mg/ml, about 1 mg/ml to about 250 mg/ml, about 1
mg/ml to about 200 mg/ml, about 1 mg/ml to about 150 mg/ml, about 1 mg/ml to about 100
mg/ml, about 1 mg/ml to about 90 mg/ml, about 1mg/ml to about 80 mg/ml, about 1 mg/ml to
about 70 mg/ml, about 1 mg/ml to about 60 mg/ml, about 1 mg/ml to about 50 mg/ml, about
1 mg/ml to about 40 mg/ml, about 1 mg/ml to about 30 mg/ml, about 1 mg/ml to about 20
mg/ml, about 1 mg/ml to about 15 mg/ml, about 1 mg/ml to about 10 mg/ml, about 1 mg/ml
to about 9 mg/ml, about 1 mg/ml to about 8 mg/ml, about 1 mg/ml to about 7 mg/ml, about 1
mg/ml to about 6 mg/ml, about 1 mg/ml to about 5 mg/ml, about 1 mg/ml to about 4 mg/ml,
about 1 mg/ml to about 3 mg/ml, about 1 mg/ml to about 2 mg/ml, about 0.5 mg/ml to about
3 mg/ml, about 50 mg/ml to about 400 mg/ml, or about 100 mg/ml to about 300 mg/ml. In
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other embodiments, the final total antibody concentration is from about 1 mg/ml to about 30
mg/ml, from about 1 mg/ml to about 15 mg/ml, from about 2 mg/ml to about 15 mg/ml, from
about 4 mg/ml to about 15 mg/ml, from about 10 mg/ml to about 15 mg/ml, from about 4
mg/ml to about 15 mg/ml, from about 4 mg/ml to about 12 mg/ml, from about 4 mg/ml to
about 10 mg/ml, from about 4 mg/ml to about 8 mg/ml, from about 8 mg/ml to about 15
mg/ml, from about 8 mg/ml to about 12 mg/ml, or from about 8 mg/ml to about 10 mg/ml. In
some embodiments a 20 ml vial containing a composition of the invention is diluted to about
60 ml with saline.

[0171] In certain embodiments, the diluted infusion is stored for no more than about 10,
about 9, about 8, about 7, about 6, about 5, about 4, about 3, about 2, or about 1 hours at
room temperature after dilution. In some embodiments, the diluted infusion is stored under
refrigeration (about 2°C to about 8°C) for no more than about 1 week, about 6 days, about 5

days, about 4 days, about 3 days, about 2 days, about 1 day or about 12 hours after dilution.

Methods of the Invention

[0172] This disclosure provides a method of treating a subject afflicted with a disease or
condition with any composition disclosed herein. In one embodiment, the method is directed
to administering a pharmaceutical composition comprising an anti-LAG-3 antibody or
antigen binding fragment thereof, or a pharmaceutical composition comprising an anti-LAG-
3 or antigen binding fragment thereof, and an anti-PD-1 antibody, or anti-PD-L1 antibody, or
antigen binding fragments thereof.

[0173] In some embodiments, the disease or condition is an infectious disease. In other
embodiments, the disease or condition is cancer. In still other embodiments, the cancer is
melanoma cancer, renal cancer, prostate cancer, breast cancer, colon cancer, oral cancer, lung
cancer, bone cancer, pancreatic cancer, skin cancer, cancer of the head or neck, cutaneous or
intraocular malignant melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of the
anal region, stomach cancer, testicular cancer, uterine cancer, carcinoma of the fallopian
tubes, carcinoma of the endometrium, carcinoma of the cervix, carcinoma of the vagina,
carcinoma of the vulva, Hodgkin's Disease, non-Hodgkin's lymphoma, cancer of the
esophagus, cancer of the small intestine, cancer of the endocrine system, cancer of the thyroid
gland, cancer of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue,
cancer of the urethra, cancer of the penis, chronic or acute leukemias including acute myeloid

leukemia, chronic myeloid leukemia, acute lymphoblastic leukemia, chronic lymphocytic
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leukemia, solid tumors of childhood, lymphocytic lymphoma, cancer of the bladder, cancer of
the kidney or ureter, carcinoma of the renal pelvis, neoplasm of the central nervous system
(CNS), primary CNS lymphoma, tumor angiogenesis, spinal axis tumor, brain stem glioma,
pituitary adenoma, Kaposi's sarcoma, epidermoid cancer, squamous cell cancer, T-cell
lymphoma, environmentally induced cancers including those induced by asbestos, or any
combinations thereof. In yet other embodiments, the cancer is lung cancer, metastatic
melanoma, glioblastoma, or renal cell carcinoma.

[0174] In certain embodiments, the cancer is squamous cell carcinoma, small cell lung
cancer, non-small cell lung cancer, squamous non-small cell lung cancer (NSCLC), non-
squamous NSCLC, glioma, gastrointestinal cancer, renal cancer (e.g., clear cell carcinoma),
ovarian cancer, liver cancer, colorectal cancer, endometrial cancer, kidney cancer (e.g., renal
cell carcinoma (RCC)), prostate cancer (e.g., hormone refractory prostate adenocarcinoma),
thyroid cancer, neuroblastoma, pancreatic cancer, glioblastoma (glioblastoma multiforme),
cervical cancer, stomach cancer, bladder cancer, hepatoma, breast cancer, colon carcinoma,
and head and neck cancer (or carcinoma), gastric cancer, germ cell tumor, pediatric sarcoma,
sinonasal natural killer, melanoma (e.g., metastatic malignant melanoma, such as cutaneous
or intraocular malignant melanoma), bone cancer, skin cancer, uterine cancer, cancer of the
anal region, testicular cancer, carcinoma of the fallopian tubes, carcinoma of the
endometrium, carcinoma of the cervix, carcinoma of the vagina, carcinoma of the vulva,
cancer of the esophagus, cancer of the small intestine, cancer of the endocrine system, cancer
of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue, cancer of the
urethra, cancer of the penis, solid tumors of childhood, cancer of the ureter, carcinoma of the
renal pelvis, neoplasm of the central nervous system (CNS), primary CNS lymphoma, tumor
angiogenesis, spinal axis tumor, brain stem glioma, pituitary adenoma, Kaposi's sarcoma,
epidermoid cancer, squamous cell cancer, T-cell lymphoma, environmentally-induced
cancers including those induced by asbestos, virus-related cancers (e.g., human papilloma
virus (HPV)-related tumor), and hematologic malignancies derived from either of the two

major blood cell lineages, 7.e., the myeloid cell line (which produces granulocytes,

erythrocytes, thrombocytes, macrophages and mast cells) or lymphoid cell line (which
produces B, T, NK and plasma cells), such as all types of leukemias, lymphomas, and
myelomas, e.g., acute, chronic, lymphocytic and/or myelogenous leukemias, such as acute
leukemia (ALL), acute myelogenous leukemia (AML), chronic lymphocytic leukemia (CLL),

and chronic myelogenous leukemia (CML), undifferentiated AML (MO), myeloblastic
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leukemia (M1), myeloblastic leukemia (M2; with cell maturation), promyelocytic leukemia
(M3 or M3 variant [M3V]), myelomonocytic leukemia (M4 or M4 variant with eosinophilia
[M4E]), monocytic leukemia (M5), erythroleukemia (M6), megakaryoblastic leukemia (M7),
isolated granulocytic sarcoma, and chloroma; lymphomas, such as Hodgkin's lymphoma
(HL), non-Hodgkin’s lymphoma (NHL), B cell hematologic malignancy, e.g., B-cell
lymphomas, T-cell lymphomas, lymphoplasmacytoid lymphoma, monocytoid B-cell
lymphoma, mucosa-associated lymphoid tissue (MALT) lymphoma, anaplastic (e.g., Ki 1+)
large-cell lymphoma, adult T-cell lymphoma/leukemia, mantle cell lymphoma, angio
immunoblastic T-cell lymphoma, angiocentric lymphoma, intestinal T-cell lymphoma,
primary mediastinal B-cell lymphoma, precursor T-lymphoblastic lymphoma, T-
lymphoblastic, and lymphoma/leukaemia (T-Lbly/T-ALL), peripheral T-cell lymphoma,
lymphoblastic lymphoma, post-transplantation lymphoproliferative disorder, true histiocytic
lymphoma, primary central nervous system lymphoma, primary effusion lymphoma,
lymphoblastic lymphoma (LBL), hematopoietic tumors of lymphoid lineage, acute
lymphoblastic leukemia, diffuse large B-cell lymphoma, Burkitt's lymphoma, follicular
lymphoma, diffuse histiocytic lymphoma (DHL), immunoblastic large cell lymphoma,
precursor B-lymphoblastic lymphoma, cutaneous T-cell lymphoma (CTLC) (also called
mycosis fungoides or Sezary syndrome), and lymphoplasmacytoid lymphoma (LPL) with
Waldenstrom's macroglobulinemia; myelomas, such as IgG myeloma, light chain myeloma,
nonsecretory myeloma, smoldering myeloma (also called indolent myeloma), solitary
plasmocytoma, and multiple myelomas, chronic lymphocytic leukemia (CLL), hairy cell
lymphoma; hematopoietic tumors of myeloid lineage, tumors of mesenchymal origin,
including fibrosarcoma and rhabdomyoscarcoma; seminoma, teratocarcinoma, tumors of the
central and peripheral nervous, including astrocytoma, schwannomas, tumors of
mesenchymal origin, including fibrosarcoma, rhabdomyoscaroma, and osteosarcoma; and
other tumors, including melanoma, xeroderma pigmentosum, keratoacanthoma, seminoma,
thyroid follicular cancer and teratocarcinoma, hematopoietic tumors of lymphoid lineage, for
example T-cell and B-cell tumors, including but not limited to T-cell disorders such as T-
prolymphocytic leukemia (T-PLL), including of the small cell and cerebriform cell type;
large granular lymphocyte leukemia (LGL) preferably of the T-cell type; a/d T-NHL
hepatosplenic lymphoma; peripheral/post-thymic T cell lymphoma (pleomorphic and
immunoblastic subtypes); angiocentric (nasal) T-cell lymphoma; cancer of the head or neck,

renal cancer, rectal cancer, cancer of the thyroid gland; acute myeloid lymphoma, as well as
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any combinations of said cancers. The methods described herein can also be used for
treatment of metastatic cancers.

[0175] In other embodiments, the cancer is refractory to treatment. In some
embodiments, the cancer is refractory to treatment with an anti-PD1 antibody, or an anti-PD-
L1 antibody, and/or an immune-oncology agent.

[0176] In certain embodiments, the composition is administered with any additional
therapeutic agent. In some embodiments, the additional therapeutic agent is an anti-cancer
agent or an immune-oncology agent. In other embodiments, the anti-cancer agent or immune-
oncology agent is any anti-cancer agent or immune-oncology agent that is known in the art.
In yet other embodiments, the anti-cancer agent or immune-oncology agent is a therapeutic
antibody. In some embodiments, the therapeutic antibody is any antibody disclosed herein.

[0177] In other embodiments, the composition is administered intravenously. In some
embodiments, the composition is reconstituted prior to administration. In yet other
embodiments, the composition is diluted prior to administration. In a particular embodiment,
the composition is administered at a flat dose. In other embodiments, the composition is
administered at a weight-based dose.

[0178] In some embodiments, the composition is administered at least about weekly, at
least about twice weekly, at least about every two weeks, at least about every three weeks, or
at least about monthly. In some embodiments, the treatment lasts for at least about 4 weeks,
at least about 8 weeks, at least about 12 weeks, at least about 3 months, at least about 6
months, at least about 9 months, at least about 1 year, at least about 18 months, at least about
2 years, or greater than 2 years. In some embodiments, an anti-LAG-3 antibody composition
is administered biweekly at a dose up to 800 mg. In other embodiments, an anti-LAG-3
antibody composition (e.g., 80 mg, 160 mg or 240 mg) is administered biweekly and
sequentially with an anti-PD-1or anti-PD-L1 antibody composition (e.g., 240 mg). In some
embodiments, the anti-LAG-3 antibody composition is administered before the anti-PD-1 or
anti-PD-L1 antibody composition. In other embodiments, the anti-LAG-3 antibody
composition 1s administered after the anti-PD-1 antibody composition. In other
embodiments, the anti-LAG-3 antibody composition and the anti-PD-1 or anti-PD-L1
antibody composition are co-administered. In other embodiments, an infusion is
administered over about 30 minutes.

[0179] In some embodiments, a pharmaceutical composition comprising an anti-LAG-3

antibody or antigen binding fragment thereof and a pharmaceutical composition comprising
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an anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof are co-
administered. In other embodiments, a pharmaceutical composition comprising an anti-LAG-
3 antibody or antigen binding fragment thereof and a pharmaceutical composition comprising
an anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof are
sequentially administered. In some embodiments, a pharmaceutical composition comprising
an anti-LAG-3 antibody or antigen binding fragment thereof is administered prior to a
pharmaceutical composition comprising an anti-PD-1 antibody, or anti-PD-L1 antibody, or
antigen binding fragments thereof. In other embodiments, the anti-LAG-3 antibody or
antigen-binding fragment thereof and the anti-PD-1 antibody, or anti-PD-L1 antibody, or
antigen binding fragments thereof are administered as a first line of treatment. In other
embodiments, the anti-LAG-3 antibody or antigen-binding fragment thereof and the anti-PD-
1 antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof are administered as
a second line of treatment.

[0180] In some embodiments, the invention is directed to a method of modulating the
immune response comprising administering any composition disclosed herein.

[0181] In certain embodiments, the composition of the present invention effectively
increases the duration of survival of the subject. For example, the duration of survival of the
subject is increased by at least about 1 month, at least about 2 months, at least about 3
months, at least about 4 months, at least about 5 months, at least about 6 months, at least
about 7 months, at least about 8 months, at least about 9 months, at least about 10 months, at
least about 11 months or at least about 1 year or more when compared to another subject
treated with only either another therapy (e.g., the standard of care), or (in the case of anti-
LAG-3 antibody and anti-PD-1 antibody combination therapy) only one of the two members
of the composition alone (e.g., an anti-PD-1 antibody alone). In some embodiments, the
duration of survival is increased by at least about 2 months. In certain embodiments, the
therapy of the present invention effectively increases the duration of progression-free survival
of the subject. For example, the progression free survival of the subject is increased by at
least about 1 month, at least about 2 months, at least about 3 months, at least about 4 months,
at least about 5 months, at least about 6 months, at least about 7 months, at least about 8
months, at least about 9 months, at least about 10 months, at least about 11 months or at least
about 1 year when compared to an untreated subject or a subject treated only with another
therapy (e.g., standard of care treatment) or (in the case of anti-LAG-3 antibody and anti-PD-

1 or anti-PD-L1 antibody combination therapy) only one of the two members of the
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composition alone (e.g., an anti-PD-1 or anti-PD-L1 antibody alone). In some embodiments,
the progression-free survival is increased by at least about 2 months. In certain embodiments,
the therapy of the present invention effectively increases the response rate in a group of
subjects. For example, the response rate in a group of subjects is increased by at least about
2%, at least about 3%, at least about 4%, at least about 5%, at least about 10%, at least about
15%, at least about 20%, at least about 25%, at least about 30%, at last about 35%, at least
about 40%, at least about 45%, at least about 50%, at least about 55%, at least about 60%, at
least about 70%, at least about 75%, at least about 80%, at least about 85%, at least about
90%, at least about 95%, at least about 99% or at least about 100% when compared to
another group of subjects treated with only either another therapy (e.g., the standard of care)
or (in the case of anti-LAG-3 antibody and anti-PD-1 or anti-PD-L1 antibody combination
therapy) only one of the two members of the composition alone (e.g., an anti-PD-1 antibody

or anti-PD-L1 antibody alone), 7.e., monotherapy.

Dosages of Compositions Disclosed Herein

[0182] In some embodiments, the composition is administered at a flat dose regardless of
the weight of the patient. For example, the anti-LAG-3 antibody or antigen binding fragment
thereof or combination of anti-LAG-3 antibody or antigen binding fragment thereof, and anti-
PD-1 antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof can be
administered at a flat dose of 0.1, 0.5, 1, 2, 3, 4, 5, 10, 15, 20, 50, 75, 80, 200, 240, 300, 360,
400, 480, 500, 750 or 1,500 mg of antibody or any other dose disclosed herein, without
regard to the patient's weight. In some embodiments the composition is administered at a
weight-based dose at any dose disclosed herein.

[0183] In certain embodiments of the methods of the invention, the therapeutically
effective dosage of the anti-LAG-3 antibody or antigen binding fragment thereof is about 60
mg, about 80 mg, about 100 mg, about 120 mg, about 140 mg, about 160 mg, about 180 mg,
about 200 mg, about 220 mg, about 240 mg, about 260 mg, about 280 mg, or about 300 mg.
In other embodiments, the therapeutically effective dosage of the anti-LAG-3 antibody or
antigen binding fragment thereof is from about 60 mg to about 300 mg, from about 60 mg to
about 240 mg, from about 60 mg to about 160 mg, from about 60 mg to about 80 mg, from
about 80 mg to about 300 mg, from about 80 mg to about 240 mg, from about 80 mg to about
160 mg, from about 160 mg to about 300 mg, or from about 160 mg to about 240 mg. In
other embodiments, the therapeutically effective dosage of the anti-LAG-3 antibody or
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antigen binding fragment thereof is about 80 mg, about 160 mg, about 200 mg, or about 240
mg. In other embodiments, the therapeutically effective dosage of the anti-LAG-3 antibody or
antigen binding fragment thereof is a least about 0.5 mg/kg, at least about 1 mg/kg, at least
about 2 mg/kg, at least about 3 mg/kg or at least about 5 mg/kg. In other embodiments, the
therapeutically effective dosage of anti-LAG-3 antibody or antigen binding fragment thereof
is from about 0.5 mg/kg to about 5 mg/kg, from about 0.5 mg/kg to about 5 mg/kg, from
about 0.5 mg/kg to about 3 mg/kg, or from about 0.5 mg/kg to about 2 mg/kg. In some
embodiments, the therapeutically effective dosage of the anti-LAG-3 antibody or antigen
binding fragment thereof is at least about 1 mg/kg.

[0184] In certain embodiments of the methods of the invention, the therapeutically
effective dosage of the anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen binding
fragments thereof is about 60 mg, about 80 mg, about 100 mg, about 120 mg, about 140 mg,
about 160 mg, about 180 mg, about 200 mg, about 220 mg, about 240 mg, about 260 mg,
about 280 mg, or about 300 mg. In other embodiments, the therapeutically effective dosage
of the anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof is
about 310 mg, about 320 mg, about 330 mg, about 340 mg, about 350 mg, about 360 mg,
about 370 mg, about 380 mg, about 390 mg, about 400 mg, about 410 mg, about 420 mg,
about 430 mg, about 440 mg, about 450 mg, about 460 mg, about 470 mg, about 480 mg,
about 490 mg, or about 500 mg. In other embodiments, the therapeutically effective dosage
of the anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof is
between about 60 mg and about 300 mg, between about 60 mg and about 240 mg, between
about 100 mg and about 240 mg, or between about 200 mg and about 300 mg. In other
embodiments, the therapeutically effective dosage of the anti-PD-1 antibody, or anti-PD-L1
antibody, or antigen binding fragments thereof is at least about 80 mg, about 160 mg, or
about 240 mg. In other embodiments, the therapeutically effective dosage of the anti-PD-1
antibody, or anti-PD-L1 antibody, or antigen binding fragments thereof is a least about 0.5
mg/kg, at least about 1 mg/kg, at least about 2 mg/kg, at least about 3 mg/kg or at least about
5 mg/kg. In other embodiments, the therapeutically effective dosage of anti-PD-1 antibody,
or anti-PD-L1 antibody, or antigen binding fragments thereof is from about 0.5 mg/kg to
about 5 mg/kg, from about 0.5 mg/kg to about 5 mg/kg, from about 0.5 mg/kg to about 3
mg/kg, or from about 0.5 mg/kg to about 2 mg/kg. In some embodiments, the therapeutically
effective dosage of the anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen binding

fragments thereof is a least about 1 mg/kg.
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[0185] In some embodiments, the composition is administered by intravenous infusion
once about per week, once about every 2 weeks, once about every 3 weeks, or once about a
month (i.e., about every 4 weeks). In some embodiments, the infusion occurs over at least
about 10 minutes, about 20 minutes, about 30 minutes, about 45 minutes, about 60 minutes,
about 90 minutes, about 2 hours, about 3 hours, about 4 hours, or about 5 hours. An infusion
solution of the invention can be prepared in an empty intravenous infusion bag by adding an
amount of saline to a bag before or after an anti-LAG-3 antibody drug product is added to the
bag. Another infusion solution of the invention can be prepared in an empty intravenous
infusion bag by adding an amount of saline to a bag before or after an anti-LAG-3 antibody
drug product and anti-PD-1 antibody is added to the bag.

[0186] In certain embodiments, the dosage for treating solid tumors is 20 mg of anti-
LAG-3 antibody or antigen binding fragment thereof and 80 mg of anti-PD-1 antibody, anti-
PD-L1 antibody, or antigen binding fragment thereof. In certain other embodiments, the
dosage for treating solid tumors (e.g., lung) is 20 mg of anti-LAG-3 antibody or antigen
binding fragment thereof and 240 mg of anti-PD-1 antibody, anti-PD-L1 antibody, or antigen
binding fragment thereof. In certain other embodiments, the dosage for treating solid tumors
(e.g., melanoma, RCC, NSCLC, HCC, SCCHN) is 80 mg of anti-LAG-3 antibody or antigen
binding fragment thereof and 240 mg of anti-PD-1 antibody, anti-PD-L1 antibody, or antigen
binding fragment thereof. In certain other embodiments, the dosage for treating solid tumors
is 240 mg of anti-LAG-3 antibody or antigen binding fragment thereof and 240 mg of anti-
PD-1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof. In certain other
embodiments, the dosage for treating solid tumors (e.g., melanoma, RCC, NSCLC, gastric,
HCC, SCCHN) is 160 mg of anti-LAG-3 antibody or antigen binding fragment thereof and
240 mg of anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof.

[0187] In certain other embodiments, the dosage for treating hematological malignancies
is 80 mg of anti-LAG-3 antibody or antigen binding fragment thereof and 240 mg of anti-PD-
1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof. In certain other
embodiments, the dosage for treating hematological malignancies (e.g., Hodgkin's
lymphoma, DLBCL) is 160 mg of anti-LAG-3 antibody or antigen binding fragment thereof
and 240 mg of anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof.
In certain other embodiments, the dosage for treating hematological malignancies (e.g.,

Hodgkin's lymphoma, DLBCL) is 240 mg of anti-LAG-3 antibody or antigen binding
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fragment thereof and 240 mg of anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding
fragment thereof.

[0188] In certain other embodiments, the anti-LAG-3 antibody is BMS-986016 and the
anti-PD-1 antibody is nivolumab, the anti-LAG-3 antibody is MK-4280 and the anti-PD-1
antibody is pembrolizumab, the anti-LAG-3 antibody is REGN3767 and the anti-PD-1
antibody is REGN2810, the anti-LAG-3 antibody is LAGS525 and the anti-PD-1 is
REGN2810, or the anti-LAG-3 antibody is LAG525 and the anti-PD-1 antibody is PDROOI.

[0189] Actual dosage levels of the active ingredients in the pharmaceutical compositions of
the present invention can be flat or varied so as to obtain an amount of the active ingredient
which is effective to achieve the desired therapeutic response for a particular patient,
composition, and mode of administration, without being unduly toxic to the patient. The
selected dosage level will depend upon a variety of pharmacokinetic factors including the
activity of the particular compositions of the present invention employed, the route of
administration, the time of administration, the rate of excretion of the particular compound
being employed, the duration of the treatment, other drugs, compounds and/or materials used
in combination with the particular compositions employed, the age, sex, weight, condition,
general health and prior medical history of the patient being treated, and like factors well
known in the medical arts. A composition of the present invention can be administered via
one or more routes of administration using one or more of a variety of methods well known
in the art. As will be appreciated by the skilled artisan, the route and/or mode of

administration will vary depending upon the desired results.

Instruments, Devices, and Kits

[0190] Also within the scope of the present invention are medical instruments or devices
that comprise a composition of the invention (e.g., comprising an anti-LAG-3 antibody or
antigen binding fragment thereof or an anti-LAG-3 antibody or antigen binding fragment
thereof and an anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen binding fragments
thereof). Such instruments or devices include, for example, syringes and intravenous bags.
Such syringes can be single chamber (e.g., containing a composition comprising an anti-
LAG-3 antibody or antigen binding fragment thereof, or an anti-LAG-3 antibody or antigen
binding fragment thereof and an anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen
binding fragments thereof) or dual chamber (e.g., containing a composition comprising an

anti-LAG-3 antibody or antigen binding fragment thereof in one chamber and a composition
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comprising an anti-PD-1 antibody, or anti-PD-L1 antibody, or antigen binding fragments
thereof in another chamber).

[0191] Also within the scope of the present invention are kits comprising a composition of
the invention (e.g., comprising an anti-LAG-3 antibody or antigen binding fragment thereof
or an anti-LAG-3 antibody or antigen binding fragment thereof and an anti-PD-1 antibody, or
anti-PD-L1 antibody, or antigen binding fragments thereof). Kits of the invention can
include instructions for therapeutic uses. Kits typically include a label indicating the intended
use of the contents of the kit and instructions for use. The term label includes any writing, or
recorded material supplied on or with the kit, or which otherwise accompanies the kit.
Accordingly, this disclosure provides a kit comprising: (a) an appropriate dosage of the
composition disclosed herein and (b) instructions for using the composition in any of the
methods disclosed herein.

[0192] The present invention is further illustrated by the following examples which should

not be construed as further limiting.

EXAMPLES

[0193] Several feasibility studies were performed to prepare compositions of the invention

and evaluate their stability.

EXAMPLE 1

Drug substance formulation

[0194] Compositions of the invention were prepared using an anti-LAG-3 (BMS-986016)
drug substance (DS). The BMS-986016 DS formulation contains approximately 50 mg/mL
(45-60 mg/mL) of anti-LAG-3 antibody in 20 mM histidine buffer, 250 mM sucrose, 0.05%
polysorbate 80 (PS80) at pH 5.5. This DS formulation can be applied to both drug products
(PD) for anti-LAG-3 monotherapy and anti-LAG-3 and anti-PD-1/anti-PD-L1 combination
therapy of the invention.

[0195] In order to prepare fixed dose ratio combinations (FDRCs) of BMS-986016 with
nivolumab (Nivo) DS for anti-LAG-3/anti-PD-1 combination therapy, studies to select a DS
formulation of BMS-986016 were conducted. A citrate-based BMS-986016 DS formulation
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was also used. This DS contains approximately 50 mg of BMS-986016, 20 mM citrate, 150
mM NaCl and 0.05% PS80.

[0196] For two drug substances, citrate-based and histidine-based, used for FDRCs,
particulate formation was observed for citrate-based DS in freeze/thaw stability study. No
particulate stability issues were observed for histidine-based DS. There was some increase of
oxidation level at 25 °C and 40 °C (9% and 29% respectively) for histidine-based DS after 3-
month exposure. However, there was essentially no increase at 5 °C after 3 months.

Therefore, significant oxidation of DS did not occur when stored at low temperature.

Monotherapy drug product formulation

[0197] The anti-LAG-3 monotherapy drug product (DP) formulation contains 10 mg/mL
anti-LAG-3 antibody in 20 mM histidine buffer, 250 mM sucrose, and 0.05% PS80 at pH 5.5
with or without a chelator of 20 uM DTPA or 50 uM EDTA. The DP was manufactured by
dilution of BMS-986016 DS formulated in 20 mM histidine buffer, 250 mM sucrose, 0.05%
PS80 at pH 5.5. A chelator (DTPA or EDTA) can also be added to reach 20 uM DTPA or 50
uM EDTA.

[0198] The pH of the DP solution was similar to that of the DS at pH 5.5. This value
provides an excellent and optimal pH-stability profile for controlling possible degradation of
the drug. Addition of a chelator effectively increases the stability of the formulation for a
much longer product shelf life (e.g., at least about 5 years) and significantly enhanced
ruggedness of the drug product, particularly when metal ions are presented in any
components of formulation, packaging, and/or released from a metal material during
manufacture. Therefore, the monotherapy DP showed excellent stability and all properties

acceptable for monotherapy and/or co-infusion with nivolumab DP.

Fixed dose ratio combination (FDRC) drug product formulation

[0199] The FDRC drug product (DP) formulation contains 4-12 mg/mL of anti-LAG-3

antibody and 12 mg/mL of nivolumab in 20 mM histidine buffer, 250 mM sucrose, and
0.05% PS80 at pH 5.8 with a chelator of 20 uM DTPA or 50 uM EDTA.

[0200] The DP was manufactured by combining and diluting BMS-986016 DS
formulated in 20 mM histidine buffer, 250 mM sucrose, 0.05% PS80 at pH 5.5 and BMS-
936558 DS formulated in 20 mM histidine buffer, 250 mM sucrose, 0.05% PS80 at pH 6.0. A
chelator (DTPA or EDTA) can also be added to reach 20 uM DTPA or 50 uM EDTA.
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[0201] The pH of drug product solution (pH 5.8) was a result of two drug substances
combined. This value provides an excellent and optimal pH-stability profile for controlling
any potentially possible degradation of the drugs. As supported in the following Examples,
addition of a chelator effectively increased the stability of the formulation for a much longer
product shelf life (e.g., at least about 5 years) and significantly enhanced ruggedness of the
drug product, particularly when metal ions are presented in any components of formulation
and/or released from a metal material during manufacture. Therefore, the FDRC DP
formulation showed excellent stability and all properties acceptable for a drug product used

for combination therapies with nivolumab DP.

EXAMPLE 2

[0202] A feasibility study was performed to evaluate a composition of the invention

containing an anti-LAG-3 antibody.

Materials
Drug substances

[0203] BMS-986016 drug substance (DS) was used. The protein concentration of the DS

was about 50 mg/mL.

Drug product formulation buffer and excipients
[0204] Buffer and excipients were obtained from BMS, New Brunswick.

Primary packaging materials for the drug product

[0205] The drug product (DP) stability samples were packed in 10cc Type I clear flint glass

tubing vials with FluroTec® coated stoppers. Vials were sealed with 20 mm aluminum seals.

Methods
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Sample Analysis

[0206] At each time point, sample vials were analyzed by visual appearance, pH at room
temperature, HIAC, size exclusion chromatography, and imaged capillary isoelectric focusing
(cIEF). HIAC (Royco) is a light obscuration based particle counting technique instrument.

[0207] Size exclusion chromatography (SEC) was performed by analytical size exclusion
HPLC (SE-HPLC) using a TSKGEL® G3000SWx with a TSKGEL® Guard SWx. guard
column on a WATERS®™ 2695 ALLIANCE® HPLC with a 2497 dual wavelength UV detector
using EMPOWER™ 2 Software. The system was equilibrated with 0.1 M NaH,PO4, 0.1 M
NaySOy4, and 15% acetonitrile (ACN), at pH 6.8 (mobile phase). Samples were analyzed neat
unless the concentration was greater than 125 mg/mL. If the sample concentration was
greater than 125 mg/mL, the sample was diluted to 50 mg/mL with the corresponding buffer.
Samples were transferred to an HPLC vial prior to analysis and stored in the analytical HPLC
system at a temperature of 5 °C =3 °C. A total of 100 ug of sample were injected for analysis
and were run isocratically with a column temperature of 22 °C using the mobile phase. The
flow rate was 1.0 mL/min with a run time per sample of 20 min and a detection wavelength
of 280 nm.

[0208] Imaged capillary isoelectric focusing (cIEF) was performed using a Protein
SIMPLE™ iCE3 instrument with an Alcott sampler. Samples were analyzed at a
concentration of 25 mg/mL with 2 M urea and 0.35% methyl cellulose (MC). A 50 mm
capillary with a 100 pm internal diameter was used to perform separation. The electrolyte
solution was 80 mM H3;POy in 0.1% MC, and the catholyte solution was 100 mM NaOH in
0.1% MC. The carrier ampholytes were 1% PHARMALYTE"® 5-8 and 3% PHARMALYTE®
8-10.5. Focusing time was 13 minutes with focusing voltage starting at 1.5 kV (300 V/cm)
for the first minute followed by 3 kV (600 V/cm) for the remaining 12 minutes. Detection

was performed at 280 nm.

BMS-986016 Drug Product Formulations and Comparator without DTPA
Formulation buffer preparation

[0209] Formulation buffer (20 mM histidine, 250 mM sucrose, and 0.05% polysorbate 80

(PS80), pH 5.5) was prepared by adding the following excipients in Table 3, dissolving,

mixing and q.s. with Milli-Q water in 1-L volumetric flask.

Table 3: Composition of Formulation Buffer
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Buffer ingredient Conc.
Histidine 20 mM
Sucrose 8.56%
PS80 0.05%

5 mM diethylenetriaminepentaacetic acid (DTPA) solution
[0210] A 5 mM DTPA solution was prepared with Milli-Q water, and filtered using a 0.22
um Millipore Stericup® Filter Unit. The solution was prepared by weighing 0.098 g of

DTPA (MW393.35), adding 50 mL of water and stirring for 1 hour to obtain a clear solution.

Drug product formulation solutions and comparator without DTPA
[0211] A total of eight formulation bulk solutions were prepared as listed in Table 4. The

formulation F5.5N did not contain DTPA and was used as a comparator in the study.

Table 4: Formulation solutions with pH variables
Formulation# Drug Histidine PS80 DTPA
conc. conc. Sucrose conc. conc. (uM)
- (mg/mL) (M) ZEEZj (WA %)

F4.8 4.80 10 20 250 0.05 20
F5.0 5.00 10 20 250 0.05 20
F5.25 525 10 20 250 0.05 20
F5.5 5.50 10 20 250 0.05 20
F5.5N 5.50 10 20 250 0.05 0
F5.75 5.75 10 20 250 0.05 20
F6.0 6.00 10 20 250 0.05 20
F6.25 6.25 10 20 250 0.05 20

BMS-986016 DP vial filling

[0212]

(1) Confirm the pH and A280 concentration of the final formulations and sterile

filter using 0.22 pm Millipore Stericup® Filter Unit;

The following steps were taken to fill bulk solutions into 10cc glass vials:
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(2) Fill the formulation into 10cc Schott vials. The fill volumes are per Table 5
except for F5.5 that will be filled with 10.5 mL per vial. Fill a total of 60 wvials per
formulation. For F5.5, fill additional 8 vials for RT/RL condition; and

(3) Seal and label the vials appropriately and store at the temperatures as listed in

Table 6.

Table 5:  Vial fill volumes and analytical tests

Test Amount Required/available
Vial 1
HIAC 6 mL
Vial 2
MFI 2 mL
Vial 3
Visual, pH, Asso, SEC, iCiEF, CE-SDS 6 mL
Vial 4
Reservation 2 mL

Table 6: Stability temperatures and time points

Storage Sampling Interval
Temp.

Initial 2W 1M 3M 6M 12M 18M 24M | Retains

5°C 4 vials 4 vials | 4 vials | 4 vials | 4 vials | 4 vials

25°C 4 vials | 4 vials | 4 vials | 4 vials
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40°C 4 vials | 4 vials

-60°C 4 vials 4 vials 4 vials

RT/RL* 4 vials | 4 vials

* Room temperature (2343 °C) and room light (1000+200 lux) and only for formulation F5.5.

Stability test methods
[0213] The test methods for stability samples are listed in Table . These methods were
either routine laboratory methods such as pH measurement or the development methods used

by BMS analytical group.

Table 7:  Stability Sample Test Methods

Test Test Name Method

Group

a Appearance Visual observation
pH pH meter
Protein Conc. (Azso) Trinean microfluidic chip

based UV/Vis method

b Particulate Matter HIAC

Cc iCIEF Development method
CE-SDS (Non-Reduced) Development method

d SEC Development method

Results
[0214] Up to three months of stability data were available for this study. The results are

summarized in following sections.

pH and protein concentration

[0215] The stability samples were monitored for up to three months. For all samples
tested, the solution appearance in glass vial was clear and no visible particulates were
observed. For samples without DTPA (formulation# F5.5N), slightly increased yellow color

was observed at 40 °C.
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[0216] The pH value of alL AG-3 drug product is one of critical quality attributes (CQA) as
it can affect the drug product stability. The pH data of stability samples are provided in Table
8. The results show that there was essentially no change of pH for all samples at various
storage conditions of 3 months, indicating that 20 mM buffer strength had sufficient buffer

capacity to control solution pH.

Table 8: pH of Formulation Samples

Formulation# Storage
Temperature, | Target
°C pH TO 2-weeks I-month 3-months

F4.8 25 4.89 4.98
40 480 | 493 4.89 4.98

-60 4.89 -
F5.0 25 5.04 5.11
40 5.00 5.05 5.04 5.09

-60 5.04 -
F5.25 25 5.26 5.19
40 5.25 5.22 5.26 5.17

-60 5.26 -
F5.5 25 5.48 5.42
40 5.48 5.44

-60 5.50 5.44 5.48 -

RT/RL 5.48 5.48 -
F5.5N 25 5.47 5.39
40 5.50 5.47 5.37

-60 5.41 5.47 -
F5.75 25 5.75 5.64 5.77 5.63
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Table 8: pH of Formulation Samples
40 5.77 5.61
-60 5.77 -
Fo6.0 25 6.00 5.88 6.01 5.92
40 6.01 5.83
-60 6.01 -
Fo6.25 25 6.26 6.08
40 6.25 6.11 6.26 6.12
-60 6.26 -
[0217] The results of protein concentration are showed in Table 9. The data also showed

no significant change from initial for all samples of different pH values with or without
DTPA from -60 °C to 40 °C, indicating no loss of protein mass even under either highly

stressed temperature of 40 °C or by freeze/thaw between -60 °C and room temperature.

Table 9: Protein Concentration (mg/mL)

Formulation# Storage
Temperature,
°C TO 2-weeks I-month 3-months
F4.8 25 10.8 10.9
40 10.8 11.0 10.8
-60 10.8 -
F5.0 25 10.7 10.8
40 10.7 10.7 10.8
-60 10.7 -
F5.25 25 10.9 10.8
40 10.8 10.7 10.8
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Table 9: Protein Concentration (mg/mL)
-60 10.8 -
F5s.5 25 10.4 10.8
40 10.7 10.8 10.5
-60 11.3 -
RT/RL 11.1 10.8 -
F5.5N 25 10.8 10.8
40 10.8 10.8 10.7
-60 10.8 -
FS.75 25 10.9 10.9
40 10.9 11.2 10.9
-60 10.9 -
Fo6.0 25 10.8 10.9
40 10.8 10.8 10.9
-60 11.5 -
Fo6.25 25 11.5 10.9
40 10.8 10.8 10.9
-60 10.9 -
Particulates
[0218] The results for particulate matter count are shown in Table for >2, >10 and >25 um

size respectively. The data indicate the count numbers are within USP limits and relatively
low. High numbers observed for >2 um particulates in some samples at 40°C storage
condition, which is not unexpected as the samples exposed to such a high temperature for a
period of months. Even with these numbers, the particulate count is still considered to be very
low. The impact of pH on particulate count is also shown in the table, and overall there is no

pH impact.
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Table 10:  Particulate Count (>2 pm, >10 pm, >25 pm) by HIAC (#/mL)
Formulation# Storage
Temperature,
°C TO 2-weeks I-month 3-months
F4.8 25 94,8, 3 263, 15,0
40 76, 25, 19 136, 3,0 1198, 5,0
-60 113,10, 2 -
F5.0 25 76,1,0 93,5,0
40 93,10, 1 126, 3,0 1810, 5,0
-60 53,4,3 -
F5.25 25 214,12, 8 198, 4,0
40 63,3,0 137, 14, 10 4487, 6, 0
-60 128,5,1 -
F5.5 25 33,1,0 188, 6,0
40 26,3, 1 1194, 0,0 5613, 10,0
-60 90,2,0 -
RT/RL 134,2,0 330, 10,0 -
F5.5N 25 115,8,1 180, 6, 0
40 23,5,0 76,3, 1 456, 17,0
-60 597,2,0 -
F5.75 25 107,10, 6 312, 15,0
40 617,5,1 1989, 7, 1 5080, 3,0
-60 265, 19, 10 -
F6.0 25 64,2, 1 73,3,0
40 517,10, 2 55,1,0 2898, 35,3
-60 160, 8, 1 -
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Table 10:  Particulate Count (>2 pm, >10 pm, >25 pm) by HIAC (#/mL)

F6.25 25 102, 8,0 207,4,0
40 49, 8, 2 163, 8,0 222,8,0
-60 105, 2,1 -
Aggregates and fragments

[0219] High molecular weight (HMW) and low molecular weight (LMW) species of
antibody as well as antibody monomer were analyzed by SEC. Results are shown in Table .
The data indicate no significant decrease of monomer (<0.2%) from the initial time point for
the samples stored at 25°C for up to 3 months or at RT/RL for up to 1 month. However,
significant decrease was observed at 40°C for up to 3 months or at 25°C for 6 months due to
increase of HMWs and LMWs. The increase of HMWs was more significant than that of
LMWs. Table 11 also shows that the increase of HMWs and LMWs was affected by pH and
both increases with decreasing pH values. Additionally, the impact of chelator DTPA is
obvious in Table 11. The formulation without DTPA (F5.5N) shows ~3 fold more increase of
HMWs at 40°C after three month exposure than that of DTPA-containing formulations,
indicating the stability enhancement was achieved by DTPA. It is clear that addition of
DTPA will further extend the shelf life of the drug product to be within the specification of
HMWs, monomer and LMWs at the intended drug product storage temperature of 2-8 °C.

Table 11:  Size Variant Distribution (% HMWs, Monomer, LMWs) in Formulations

Formulation# Storage TO
temperature,

°C 2-weeks I-month 3-months

F4.8 25 0.5,988,0.7 | 0.6,988,0.6
40 0.5,98.7,0.8 16,974,10 | 82,88.6,33
-60 0.5,989,0.6 -

F5.0 25 0.5,98.7,08 | 0.6,988,0.6
40 0.6,98.7,0.8 1.3,97.7,1.0 | 6.6,903,3.1
-60 0.5,989,0.6 -
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Table 11:  Size Variant Distribution (% HMWs, Monomer, LMWs) in Formulations
F5.25 25 0.5,988,08 | 0.6,988,0.6
40 0.6, 98.6, 0.8 09,981,1.0 | 48,927,255
-60 0.5,98.38,0.6 -
F5.5 25 0.5,98.7,0.8 | 0.6,99.8,0.6
40 0.6, 98.6, 0.8 0.7,983,1.0 | 3.3,947,20
-60 0.5,98.38,0.6 -
RT/RL 0.6,988,0.7 | 0.7,98.7,0.7 -
F5.5N 25 0.6,987,08 | 0.8,98.6,0.6
40 0.6, 98.6, 0.8 1.0,98.1,0.9 | 10.3, 86.6, 3.1
-60 0.5,989,0.6 -
F5.75 25 0.5,98.7,0.7 | 0.6,988,0.6
40 0.6,98.8,0.7 0.5,986,09 | 27,954,109
-60 0.5,9838,0.7 -
F6.0 25 0.5,988,0.7 | 0.6,988,0.6
40 0.6,98.7,0.8 0.5,987,09 | 2.2,96.0,1.8
-60 0.6,98.38,0.7 -
F6.25 25 0.6,987,0.7 | 0.8,98.7,0.6
40 0.6,98.7,0.8 0.5,986,08 | 1.8,965,1.7
-60 0.5,98.38,0.6 -
Purity
[0220] CE-SDS was used to monitor the purity of the formulation samples. The results of

Reduced CE-SDS show essentially no purity change from initial for the samples at RT/RL, -
60 °C and 2 °C (<0.5%) for up to 3 months (Table ). Very slight decrease (<2%) was
observed at 40 °C. Non-Reduced CE-SDS analysis was also performed. The results are

shown in Table . Slight change of up to ~6% was observed at 40 °C for the samples in low
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pH region. With increasing pH, there was no significant change (<2%) even at 40 °C for 3
months. For all other samples, there was essentially no change (<1%) from initial. There was
also no difference between formulations with and without DTPA, indicating CE-SDS purity
did not affected by addition of DTPA. These purity data indicate that the drug product

formulation should have no or very minimum purity change at intended storage conditions of

-85-

2-8 °C, protected from light for a long-term shelf-life.
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Table 12: Purity by Reduced CE-SDS
Formulation# Storage TO
temperature,
°C 2-weeks 1-month 3-months
F4.8 25 99.7 99.7
40 99.7 99.2 98.1
-60 99.7 -
F5.0 25 99.5 99.8
40 99.7 99.2 98.3
-60 99.7 -
F5.25 25 99.5 99.7
40 99.7 99.3 98.6
-60 99.7 -
F5.5 25 99.5 99.7
40 99.8 99.3 98.9
-60 99.8 -
RT/RL 99.8 99.7 -
F5.5N 25 99.7 99.7
40 99.7 99.5 98.6
-60 99.6 -
F5.75 25 99.5 99.8
40 99.8 99.5 98.8
-60 99.8 -
F6.0 25 99.7 99.8
40 99.7 99.6 98.9
-60 99.7 -
F6.25 25 99.6 99.8
40 99.7 99.5 98.8
-60 99.7 -
Table 13:  Purity by Non-Reduced CE-SDS
Formulation# Storage TO
temperature, °C 2-wks 1-month 3-months
F4.8 25 99.7 99.3
40 99.9 99.3 93.8
-60 99.8 -
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Table 13:  Purity by Non-Reduced CE-SDS

F5.0 25 99.6 99.5
40 99.9 99.3 942

-60 99.8 -
FS5.25 25 99.8 99.6
40 99.9 99.2 979

-60 99.8 -
FS.5 25 99.8 99.6
40 99.9 99.1 97.8

-60 99.8 -

RT/RL 99.6 99.6 -
FS5.5N 25 99.8 99.5
40 99.9 99.2 97.5

-60 99.8 -
FS.75 25 99.8 99.6
40 99.9 99.2 974

-60 99.7 -
F6.0 25 99.8 99.6
40 99.9 99.2 973

-60 99.6 -
F6.25 25 99.8 99.6
40 99.9 99.2 97.2

-60 99.6 -

Charge variants

[0221] The charge distribution change of formulation samples was monitored by iCIEF. It
is expected that acidic peaks would increase and basic or main peaks would decrease with
time if charge degradants forms. The iCIEF results (

[0222] Table , Table and Table ) show no significant change (<5%) of charge distribution
from initial for the samples exposed to -60 °C and 25 °C for up to 3 months or at RT/RL for 1
month. Significant change was observed at 40 °C after 3 months, which is not unexpected at
such a highly stressed condition. As expected, the acidic peaks increased with increasing pH
at 40 °C, and the increased peak area was a result of peak area reduction of main peak and
basic peaks. These results indicate that the all formulations were relatively stable for charge
distribution at the intended storage condition of 2-8 °C for DP, but extended high temperature
exposure could cause BMS-986016 degradation to form more acidic species, such as
deamidated by-products.

[0223] Table 14 also shows significant difference (>5%) in acidic species between DTPA
and non-DTPA samples at 40°C for 3 months, indicating DTPA enhanced stability of charge
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distribution of the mAb. Therefore, further increase of shelf life at 2-8 °C can reasonably be

expected with DTPA samples.

Table 14: % Peak Area of Acidic Variants

Formulation# Storage TO
temperature, °C 2-weeks I-month 3-months

F4.8 25 14.5 16.4
40 12.6 21.0 37.7

-60 14.2 -
Fs5.0 25 14.8 16.2
40 13.4 20.5 37.6

-60 13.8 -
FS.25 25 13.7 16.5
40 13.0 21.2 39.0

-60 12.9 -
F5s.5 25 13.2 16.7
40 12.9 22.0 41.5

-60 13.0 -

RT/RL 12.9 153 -
FS.5N 25 14.8 17.4
40 13.2 22.4 479

-60 13.5 -
FS.75 25 13.9 16.8
40 12.4 23.1 43.6

-60 12.4 -
Fo6.0 25 14.4 18.5
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Table 14: % Peak Area of Acidic Variants

40 13.2 235 46.0
-60 12.8 -
F6.25 25 15.6 18.0
40 13.0 256 48.6
-60 13.0 -

Table 15: % Area of Main Peak

Formulation# Storage TO
temperature, °C 2-weeks I-month 3-months

F4.8 25 513 50.1
40 53.1 447 325

-60 513 -
Fs5.0 25 50.8 49.7
40 52.1 45.5 345

-60 52.0 -
FS.25 25 51.8 50.1
40 52.6 45.2 358

-60 522 -
F5s.5 25 529 50.1
40 52.6 45.5 352

-60 525 -

RT/RL 523 51.5 -
F5.5N 25 511 49 .4
40 525 45.1 31.1
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Table 15: % Area of Main Peak
-60 522 -
F5.75 25 523 50.6
40 53.4 453 352
-60 52.7 -
F6.0 25 514 493
40 52.7 463 345
-60 52.1 -
F6.25 25 511 18.0
40 52.4 454 335
-60 525 -
Table 16: % Peak Area of Basic Variants
Formulation# Storage TO
temperature,
°C 2-weeks I-month 3-months
F4.8 25 343 335
40 343 342 298
-60 345 -
F5.0 25 344 34.1
40 345 34.0 279
-60 342 -
F5.25 25 345 334
40 34.4 33.6 253
-60 349 -
F5.5 25 33.8 332
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Table 16: % Peak Area of Basic Variants

40 34.5 32.5 234

-60 344 -

RT/RL 34.8 33.2 -
FS5.5N 25 34.0 33.2
40 343 32.5 20.5

-60 344 -
FS.75 25 33.8 32.6
40 34.2 31.6 212

-60 349 -
F6.0 25 342 32.1
40 34.2 30.2 194

-60 35.0 -
F6.25 25 33.3 31.8
40 34.6 290 17.9

-60 34.5 -

Overall stability profile

[0224] There was not much change in appearance, pH, protein concentration, purity, charge
and size variant distribution for the drug product between pH 4.80 to 6.25 during 3-month
exposure at -60 °C and 25 °C, indicating that the product is relatively stable under the current
specification of pH 5.5+0.5 and at intended storage temperature of 2-8 °C. High temperature
exposure at 40 °C did not significantly change appearance, pH, protein concentration, and
purity, but provided a strong signal of formation of size and charge-related degradants in the
formulations at the stressed condition. The signal of size and charge-related change can be
used to establish an overall pH stability profile and to select an optimal formulation pH value.
Error! Reference source not found. shows the percent degradants of these two major groups

in the samples with different pH values at 40°C. From the figure, an X-shaped profile is
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identified with the curves intersecting at ~pH 5.5. The profile curves clearly show that the
size-related degradants (HMWs and LMWs) increased with decreasing pH whereas charge-
related degradants (iCIEF acidic species) increased with increasing pH. The pH value of ~5.5
is the cross point and will minimize the possibility for the drug product to be out of
specifications established either by iCIEF or SEC.

[0225] At lower temperature of 25°C, the differences were not as strong between pH values
for these two types of degradants although there appears a similar trend as that at 40°C (FIG.
2). As no or very little degradation occurred over 3 months at 25°C significantly longer
period of exposure at 25°C is likely required to show the similar pH-stability profile observed
at 40°C.

[0226] Furthermore, varying the concentration of anti-LAG-3 antibody (4 mg/ml versus 12
mg/ml) did not change the percentage of acidic charge variants during storage at 5°C, 25°C,

or 40°C for 1-6 months (FIGs. 3A and 3B).

Light impact on drug product stability

[0227] The effect of room temperature/room lighting (RT/RL) is shown in Error! Reference
source not found.4. There is essentially no difference between light-exposed and light-
protected samples in appearance, pH, protein concentration, purity, HMWs and LMWs for
the exposure period (up to 1 month). The particulate count for both samples is also very low
and all within the limits established by USP. There is no increase of iCIEF acidic peak area
after 2-week exposure to room light, and a very slight increase (~2%) is shown at 1-month
time point. This increase could be due to either analytical method variation or a real trend of
light-induced reaction. However, there should be no significant impact on the drug product
quality as the change in acidic species is relatively minor (<3%). Based on the above
comparison between light-exposed and light-protected samples, it is concluded that there will

be sufficient stability for the drug product under room light for up to 4 weeks.

Impact of DTPA on drug product stability

[0228] The effect of DTPA on the DP stability is shown in FIG. S. The appearance, pH,
protein concentration, and purity of samples containing DTPA were similar to samples
without DTPA following storage for up to 3 months at 40 °C. The particulate counts for all
samples were also low and within USP limits. However, there was a more significant

difference in HMW and LMW species levels between DTPA and non-DTPA samples with
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temperature stress. Although HMW and LMW species increased with time in all samples
stored at 40 °C, they increased at a slower rate in the samples containing DTPA. There was
no difference in i1CIEF acidic peak area after 1-month exposure at 40 °C, but an
approximately 6% difference was observed at the 3-month time point. Therefore, addition of
DTPA reduced the formation of both size and charge-related degradants.

[0229] The comparison between DTPA and non-DTPA samples at 25 °C is shown in FIG.
5. No significant differences in appearance, pH, protein concentration, particulate count,
HMWs, LMWs, acidic variants and purity were observed in any of the samples. Since no or
minimal degradation was apparent at 25 °C at the 3-month timepoint, it is difficult to assess
the impact of DTPA at this temperature. Much longer exposure times will likely be required
to provide a clear understanding of the difference between DTPA and non-DTPA samples.
The available stability data at 25 °C indicate that the drug product would be relatively stable
at the intended storage temperature of 2-8 °C for long-term storage even without DTPA.

[0230] However, addition of DTPA into drug product formulation is expected to further
increase stability and provide additional product ruggedness under potential temperature or
light excursion conditions that may be encountered during manufacture, distribution and
administration. A similar study with EDTA was also conducted and the results were similar

(data not shown).

Conclusions

[0231] No significant stability issues were observed for pH, particulate count, protein
concentration, purity, charge variants and aggregation at 25 °C for three months, indicating
the drug product will be relatively stable for the intended long-term product storage condition
at 2-8 °C within pH 5-6. It is found that pH is a major contributor to influence the stability at
elevated temperature of 40 °C. An X shaped pH-stability profile was observed when
overlaying two major degradation product groups: charge (iCIEF acidic group) and size-
related (HMWs and LMWs) variants. Charge variant formulation increased with increasing
pH values, while size variants decreased with increasing pH values. The pH stability curves

intersected at ~pH 5.5, indicating optimal stability at this pH.
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[0232] In addition, no significant difference in stability was noted between light-exposed
and light-protected samples for a period of one month, which supports manufacture, storage,
distribution and administration of the drug product under short-term room light conditions.

[0233] Addition of DTPA increased the stability for the drug product based on the data
obtained at 40 °C. It is expected that DTPA or EDTA would further increase the shelf life of
the drug product significantly when stored at 2-8 °C.

EXAMPLE 3

[0234] The effect of chelators on aggregation in compositions of the invention was tested
further. Compositions containing anti-LAG-3 antibody alone (aLAG-3 Mono) or anti-LAG-3
antibody and anti-PD-1 antibody at a 1:1 fixed dose ratio combination (aLAG-3 FDRC) were
prepared as described in the other Examples.  The final 1:1 aLAG-3 FDRC composition
contained 12 mg/ml anti-LAG-3 antibody, 12 mg/ml nivolumab, 20 mM histidine, 250 mM
sucrose, and 0.05% (w/v) polysorbate 80 (PS80).

[0235] Compositions also contained 20 uM-100 uM DTPA or 20 uM-250 uM EDTA, and
were spiked with 1-5 ppm metals to induce aggregation (total 1 ppm or 5 ppm with 200 ppb
or 1,000 ppb of Fe, Ni, Cr, Cu and Zn, respectively). Compositions were stored at 40 °C or
room temperature (RT/RL) for one month and HMW aggregates were measured as explained
in Example 2.

[0236] The percentage of HMW aggregates for the alLAG-3 Mono and aLAG-3 FDRC
compositions is shown in FIGs. 7 and 8, respectively. The presence of metals caused
significant aggregation at 40 °C in the absence of chelator for both alLAG-3 Mono and FDRC
but was more pronounced in the alLAG3 Mono composition. However, both DTPA and

EDTA effectively reduced metal-induced aggregation at 40 °C or RT/RL.

EXAMPLE 4

[0237] The stability performance of a 1:3 fixed dose ratio combination of the invention
was tested. Compositions containing anti-LAG-3 antibody and anti-PD-1 antibody at a 1:3
fixed dose ratio combination (1:3 FDRC) and DTPA were prepared as described in the other

Examples with the final composition containing 12 mg/ml of nivolumab (Nivo), 4 mg/ml of
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anti-LAG-3 antibody. Compositions containing anti-LAG-3 antibody without anti-PD-1
antibody and anti-PD-1 antibody without anti-LAG-3 antibody were also tested for
comparison. Compositions were stored at -60 °C, 5 °C, 25 °C, or 40 °C for 3 months and the
charge distribution change of formulation samples was measured by iCIEF as explained in
Example 2.

[0238] The 1CIEF results for anti-PD-1 antibody (FIG. 9A) and anti-LAG-3 antibody
(FIG. 9B) show stability patterns for both antibodies in 1:3 FDRC that are similar to those
for anti-PD-1 antibody or anti-LAG-3 antibody alone in the same buffer system.

EXAMPLE 5

[0239] The 12-month stability performance of fixed dose ratio combinations (FDRCs) of
the invention was also tested. Compositions containing anti-PD-1 antibody and anti-LAG-3
antibody at 3:1 and 1:1 FDRC with DTPA were prepared as described in the other Examples.
Compositions containing anti-LAG-3 antibody without anti-PD-1 antibody (nivolumab,
Nivo) were also tested for comparison. Compositions were stored at 5 °C or 25 °C for 1, 3, 6
and 12 months and the percentage of HMWs was measured by SEC and the charge
distribution change was measured by iCIEF as explained in Example 2.

[0240] No significant aggregation was observed with either the 3:1 or 1:1 FDRC
formulations (FIG. 10A). Also, no significant charge change was observed for the 3:1 or 1:1
FDRC formulations at 5 °C, and similar, or improved stability patterns were observed at 25
°C (FIGs. 10B and 10C). Additional stability measurements are reported in Tables 17 and
18. In particular, Table 17 shows that 3:1 and 1:1 (anti-PD-1 antibody:anti-LAG-3 antibody)
FDRC formulations exhibited essentially no change in total protein concentration or pH after

3 months under accelerated and/or stress temperature/lighting conditions.

Table 17
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gto:iage 3:1 FDRC (240 N:80 aL3) | 1:1 FDRC (240 N:240 al3)
Sonditio
Time n pH A280, mg/imL pH A280, mg/mL
Initial 5.83 15.1 5.83 22.3
-50eC 5.84 15.9 5.81 234
25°C 5.78 15.8 5.84 233
1 Month
O T0C | 579 15.7 5.79 23.6
RT/RL K82 15.6 583 235
B0 5.81 157 582 236
3 Be 581 15.9 5.80 23.5
Months 25°C K77 15.8 573 234
40°C 5.83 16.0 5.83 24 .0
RT/RL 572 15.6 h.72 23.4

Table 18
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Test Hem 3:1 Nfal.3 FDRC

T0 €0C 5C 25C | RT/RL | 40C
22 um 18 &6 86 90 291 673

Particulate (HIAC), 210 um 3 3 5 5 25 6

#iml 225 um 0 [ 8 0 1 0
HMWSs, % 0.6 0.5 0.5 0.6 1.8 2.0
SEC Monomer, % | 99.4 98.8 987 | 98.6 97.0 96.6
LMWs, % 0.1 0.7 0.7 0.8 1.2 0.8

Acidic, % 13.8 .6 1.9 17.8 28.3 486.0
al.AG3 Main, % 51.5 52.0 52.0 49.6 46.2 36.5
Basic, % 347 36.4 36.1 32.6 28.5 17.5

ICIEF Acidic, % | 283 | 280 | 283 17329 138 | 659
Nivo Main, % 667 | 67.0 | 668 | 600 | 567 | 32

Basic, % 50 50 48 73 65 109

CE-SDS, NR Purity, % | 99.4 | 987 17887 | 995 a9 953
RP-HPLC Lagii?;‘m 264 | 263 | 265 | 264 | 265 | 260

EXAMPLE 6

[0241] Stability performance of FDRC compositions was also assessed by measuring
oxidation and deamidation. Compositions containing anti-PD-1 antibody and anti-LAG-3
antibody at 1:3 and 1:1 (anti-LAG-3 antibody:anti-PD-1 antibody) FDRC were prepared as
described in the other Examples. Compositions were stored at 40 °C for 3 months and a
tryptic peptide mapping assay was performed to measure deamidation and oxidation.
Specifically, samples were reduced, alkylated and digested with trypsin. The tryptic
peptides were separated on a C-18 column and detected by a UV detector at 215 and 280
nm, followed by a mass spectrometer (LTQ-Orbitrap-Elite). Relative quantitation was
achieved by comparing peak areas of the intact peptides as well as the modified peptides in
selected ion chromatograms.

[0242] The results of the assay are shown in FIGs 11A-11C. No significant oxidation of
methionine (Met) or tryptophan (Trp) oxidation was observed in the formulations (FIGs
11A and 11B, respectively). In addition, only a relatively small increase in deamidation was

observed in the formulations (FIG. 11C).

EXAMPLE 7
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[0243] A nivolumab/Anti-LAG-3 antibody FDRC was prepared from nivolumab drug

product and an anti-LAG-3 TEST drug product for FDRC feasibility at early drug

development stage. Nivolumab drug product is an aqueous solution containing 10 mg/mL

nivolumab in 20 mM sodium citrate, 50 mM sodium chloride, 3.0% (w/v) mannitol,

20 uM pentetic acid, 0.04% (w/v) polysorbate 80 at pH 6.0. Anti-LAG-3 TEST drug product

is an aqueous solution containing 10 mg/mL anti-LAG-3 antibody in 10 mM sodium citrate,
10 mM sodium phosphate, 150 mM sodium chloride, 0.05% (w/v) polysorbate 80 at pH 5.5.
[0244] The Nivolumab/Anti-LAG-3 FDRC (1:1) drug product was formulated by

combining the respective drug products at a ratio of 1 nivolumab molecule per 1 anti-LAG-3

molecule. Development stability data for up to 3 months shows the FDRC drug product was

stable when stored at 2 °C to 8 °C. The FDRC drug product has a total protein concentration

of 10 mg/mL. The composition of the FDRC is provided in Table 19. Stability was assessed
by visual appearance, SE-HPLC, iCIEF, and SDS-PAGE (NR/R) using methods described in

the Examples.

Table 19: Formulation Composition of Nivolumab-Anti-LAG-3 1:1 FDRC

DP
Component Function Quantity (Concentration)
FDRC Unit
Nivolumab (BMS-936558) Active ingredient 5 mg/mL
Anti-LAG-3 (BMS-986016) Active ingredient 5 mg/mL
Sodium Phosphate Dibasic Buffering agent 0.2 mM
Heptahydrate
Sodium Phosphate Monobasic Buffering agent 4.8 mM
Monohydrate
Sodium Citrate, Dihydrate Buffering agent 15 mM
Sodium Chloride Tonicity modifier 100 mM
Mannitol Tonicity modifier 1.5 % (W/V)
Pentetic Acid Metal ion chelator 10 uM
Polysorbate 80 Surfactant 0.035 % (W/V)
pH at 20° to 25 °C pH adjustment 5.75 pH unit
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WHAT IS CLAIMED IS:

1. A pharmaceutical composition comprising:

(1) from about 1 mg/ml to about 300 mg/ml of an anti-LAG-3 antibody or antigen
binding fragment thereof;

(i)  from about 5 mM to about SO0 mM of a buffering agent;
(iii)  from about S0 mM to about 300 mM of a stabilizing agent or bulking agent; and
(iv)  from about 0.001% to about 1% (w/v) of a surfactant.

2. The pharmaceutical composition of claim 1, comprising from about 80 mg to about 240

mg of the anti-LAG-3 antibody or antigen binding fragment thereof.

3. The pharmaceutical composition of claim 2, comprising about 80 mg, about 120 mg,

about 160 mg, or about 240 mg of the anti-LAG-3 antibody or antigen binding fragment thereof.

4. The pharmaceutical composition of claim 1, comprising from about 4 mg/ml to about 12

mg/ml of the anti-LAG-3 antibody or antigen binding fragment thereof.

5. The pharmaceutical composition of claim 4, comprising about 4 mg/ml, about 8 mg/ml,
about 10 mg/ml, or about 12 mg/ml of the anti-LAG-3 antibody or antigen binding fragment
thereof.

6. The pharmaceutical composition of any one of claims 1-5, wherein the anti-LAG-3
antibody or antigen binding fragment thereof comprises CDR1, CDR2, and CDR3 domains of
the heavy chain variable region having the sequence set forth in SEQ ID NO:3, and CDRI,
CDR2, and CDR3 domains of the light chain variable region having the sequence set forth in
SEQ ID NO:5.

7. The pharmaceutical composition of any one of claims 1-5, wherein the anti-LAG-3
antibody or antigen binding fragment thereof comprises (a) a heavy chain variable region CDR1
comprising the sequence set forth in SEQ ID NO:7; (b) a heavy chain variable region CDR2
comprising the sequence set forth in SEQ ID NO:8; (c) a heavy chain variable region CDR3
comprising the sequence set forth in SEQ ID NO:9; (d) a light chain variable region CDRI1
comprising the sequence set forth in SEQ ID NO:10; (e) a light chain variable region CDR2
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comprising the sequence set forth in SEQ ID NO:11; and (f) a light chain variable region CDR3
comprising the sequence set forth in SEQ ID NO:12.

8. The pharmaceutical composition of any one of claims 1-5, wherein the anti-LAG-3
antibody or antigen binding fragment thereof comprises heavy and light chain variable regions

comprising the sequences set forth in SEQ ID NOs:3 and 5, respectively.

9. The pharmaceutical composition of any one of claims 1-5, wherein the anti-LAG-3
antibody or antigen binding fragment thereof comprises heavy and light chains comprising the

sequences set forth in SEQ ID NOs:1 and 2, respectively.

10. The pharmaceutical composition of any one of claims 1-5, wherein the anti-LAG-3
antibody is BMS-986016, IMP731 (HSL7BW), MK-4280 (28G-10), REGN3767, GSK2831781,
humanized BAP050, IMP-701 (LAG-5250), or FS-118.

11.  The pharmaceutical composition of any one of claims 1-10, wherein the buffering agent is

histidine, Tris-Cl, citrate, Tris-citrate, phosphate, or any combination thereof.

12.  The pharmaceutical composition of any one of claims 1-11, comprising about 10 mM or

about 20 mM of the buffering agent.

13.  The pharmaceutical composition of any one of claims 1-12, wherein the stabilizing agent

is sucrose, trehalose, raffinose, arginine, or any combination thereof.

14. The pharmaceutical composition of any one of claims 1-12, wherein the bulking agent is

sodium chloride, mannitol, glycine, alanine, or any combination thereof.

15.  The pharmaceutical composition of any one of claims 1-14, comprising about 150 mM or

about 250 mM of the stabilizing agent or bulking agent.

16.  The pharmaceutical composition of any one of claims 1-15, wherein the surfactant is
polysorbate 80 (PS80), polysorbate 20 (PS20), poloxamer 188 (PX188), or any combination
thereof.

17.  The pharmaceutical composition of any one of claims 1-16, comprising from about 0.05%

to about 1% of the surfactant.
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18.  The pharmaceutical composition of any one of claims 1-17, further comprising (v) from

about 5 uM to about 1 mM of a chelating agent.

19.  The pharmaceutical composition of claim 18, wherein the chelating agent is
diethylenetriaminepentaacetic acid (DTPA), ethylenediaminetetraacetic acid (EDTA),

nitrilotriacetic acid, or any combination thereof.

20. The pharmaceutical composition of claim 18 or 19, comprising about 20 uM of the

chelating agent.
21. A pharmaceutical composition comprising:

(1) from about 1 mg/ml to about 100 mg/ml of an anti-LAG-3 antibody or antigen
binding fragment thereof;

(i)  from about 5 mM to about SO0 mM of citrate;
(i)  from about 50 mM to about 300 mM of sodium chloride; and
(iv)  from about 0.001% to about 1% (w/v) of polysorbate or poloxamer.
22. A pharmaceutical composition comprising:
(1) about 11 mg/ml of an anti-LAG-3 antibody or antigen binding fragment thereof;
(i)  about 10 mM of sodium citrate and about 10 mM sodium phosphate;
(ii1)  about 150 mM of sodium chloride; and
(iv)  about 0.05% (w/v) of polysorbate 80.
23. A pharmaceutical composition comprising:

(1) from about 1 mg/ml to about 100 mg/ml of an anti-LAG-3 antibody or antigen
binding fragment thereof;

(i)  from about 5 mM to about 50 mM of histidine;

(i)  from about 50 mM to about 300 mM of sucrose; and
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(iv)  from about 0.001% to about 1% (w/v) of polysorbate or poloxamer.
A pharmaceutical composition comprising:
(1) about 10 mg/ml of an anti-LAG-3 antibody or antigen binding fragment thereof;
(i1) about 20 mM of histidine;
(ii1)  about 250 mM of sucrose; and
(iv)  about 0.05% (w/v) of polysorbate 80.

A pharmaceutical composition comprising:

(1) from about 1 mg/ml to about 100 mg/ml of an anti-LAG-3 antibody or antigen

binding fragment thereof;

(i)  from about 5 mM to about 50 mM of histidine;

(i)  from about 50 mM to about 300 mM of sucrose;

(iv)  from about 5 uM to about 1 mM of one or more chelating agents; and
(v) from about 0.001% to about 1% (w/v) of polysorbate or poloxamer.
A pharmaceutical composition comprising:

(1) about 10 mg/ml of an anti-LAG-3 antibody or antigen binding fragment thereof;
(i1) about 20 mM of histidine;

(ii1)  about 250 mM of sucrose;

(iv)  about 20 pM to about 50 uM of DTPA or EDTA; and

(v) about 0.05% (w/v) of polysorbate 80.

A pharmaceutical composition comprising:

(1) 11 mg/ml of an anti-LAG-3 antibody or antigen binding fragment thereof;,
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(i1) 10 mM of sodium citrate and 10 mM sodium phosphate;
(ii1) 150 mM of sodium chloride; and
(iv)  0.05% (w/v) of polysorbate 80.
A pharmaceutical composition comprising:
(1) 110 mg of an anti-LAG-3 antibody or antigen binding fragment thereof;
(i1) 10 mM of sodium citrate and 10 mM sodium phosphate;
(ii1) 150 mM of sodium chloride; and
(iv)  0.05% (w/v) of polysorbate 80.
A pharmaceutical composition comprising:
(1) 10 mg/ml of an anti-LAG-3 antibody or antigen binding fragment thereof;,
(i)) 20 mM of histidine;
(i) 250 mM of sucrose; and
(iv)  0.05% (w/v) of polysorbate 80.
A pharmaceutical composition comprising:
(1) 100 mg of an anti-LAG-3 antibody or antigen binding fragment thereof;
(i)) 20 mM of histidine;
(i) 250 mM of sucrose; and
(iv)  0.05% (w/v) of polysorbate 80.
A pharmaceutical composition comprising:
(1) 80 mg of an anti-LAG-3 antibody or antigen binding fragment thereof;

(i) 20 mM of histidine;
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250 mM of sucrose; and

0.05% (w/v) of polysorbate 80.

A pharmaceutical composition comprising:

)
(i)
(iii)
(iv)
V)

10 mg/ml of an anti-LAG-3 antibody or antigen binding fragment thereof;,
20 mM of histidine;

250 mM of sucrose;

from 20 uM to 50 uM of DTPA or EDTA; and

0.05% (w/v) of polysorbate 80.

A pharmaceutical composition comprising:

)
(i)
(iii)
(iv)
V)

100 mg of an anti-LAG-3 antibody or antigen binding fragment thereof;
20 mM of histidine;

250 mM of sucrose;

from 20 uM to 50 uM of DTPA or EDTA; and

0.05% (w/v) of polysorbate 80.

A pharmaceutical composition comprising:

(i)
(i)
(iii)
(iv)
V)

80 mg of an anti-LAG-3 antibody or antigen binding fragment thereof;
20 mM of histidine;

250 mM of sucrose;

from 20 uM to 50 uM of DTPA or EDTA; and

0.05% (w/v) of polysorbate 80.
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35.  The pharmaceutical composition of any one of claims 1-34, wherein the pH of the
composition is from about 5 to about 6.
36.  The pharmaceutical composition of claim 35, wherein the pH is about 5.5 or about 5.6.
37. A pharmaceutical composition comprising:

(1) from about 1 mg/ml to about 100 mg/ml of an anti-LAG-3 antibody or antigen
binding fragment thereof;

(i1))  from about 1 mg/ml to about 100 mg/ml of an anti-PD-1 antibody, or an anti-PD-
L1 antibody, or antigen binding fragments thereof;,

(i)  from about 5 mM to about S0 mM of a buffering agent;
(iv)  from about 50 mM to about 300 mM of a stabilizing agent;
(v) from about 5 uM to about 1 mM of a chelating agent; and
(vi)  from about 0.001% to about 1% (w/v) of a surfactant.

38. The pharmaceutical composition of claim 37, comprising from about 4 mg/ml to about 12

mg/ml of the anti-LAG-3 antibody or antigen binding fragment thereof.

39.  The pharmaceutical composition of claim 38, comprising about 4 mg/ml, about 8 mg/ml,
about 10 mg/ml, or about 12 mg/ml of the anti-LAG-3 antibody or antigen binding fragment
thereof.

40. The pharmaceutical composition of claim 37, comprising from about 80 mg to about 240

mg of the anti-LAG-3 antibody or antigen binding fragment thereof.

41.  The pharmaceutical composition of claim 40, comprising about 80 mg, about 120 mg,

about 160 mg, or about 240 mg of the anti-LAG-3 antibody or antigen binding fragment thereof.

42. The pharmaceutical composition of any one of claims 37-41, wherein the anti-LAG-3
antibody or antigen binding fragment thereof comprises CDR1, CDR2, and CDR3 domains of
the heavy chain variable region having the sequence set forth in SEQ ID NO:3, and CDRI,
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CDR2, and CDR3 domains of the light chain variable region having the sequence set forth in
SEQ ID NO:5.

43, The pharmaceutical composition of any one of claims 37-41, wherein the anti-LAG-3
antibody or antigen binding fragment thereof comprises (a) a heavy chain variable region CDR1
comprising the sequence set forth in SEQ ID NO:7; (b) a heavy chain variable region CDR2
comprising the sequence set forth in SEQ ID NO:8; (c) a heavy chain variable region CDR3
comprising the sequence set forth in SEQ ID NO:9; (d) a light chain variable region CDRI1
comprising the sequence set forth in SEQ ID NO:10; (e) a light chain variable region CDR2
comprising the sequence set forth in SEQ ID NO:11; and (f) a light chain variable region CDR3
comprising the sequence set forth in SEQ ID NO:12.

44, The pharmaceutical composition of any one of claims 37-41, wherein the anti-LAG-3
antibody is BMS-986016, IMP731 (HSL7BW), MK-4280 (28G-10), REGN3767, GSK2831781,
humanized BAP050, IMP-701 (LAG-5250), or FS-118.

45. The pharmaceutical composition of any one of claims 37-41, wherein the anti-LAG-3
antibody or antigen binding fragment thereof comprises heavy and light chain variable regions

comprising the sequences set forth in SEQ ID NOs:3 and 5, respectively.

46. The pharmaceutical composition of any one of claims 37-41, wherein the anti-LAG-3
antibody or antigen binding fragment thereof comprises heavy and light chains comprising the

sequences set forth in SEQ ID NOs:1 and 2, respectively.

47.  The pharmaceutical composition of any one of claims 37-46, comprising from about 60
mg to about 300 mg of the anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding fragment
thereof.

48. The pharmaceutical composition of any one of claims 37-47, wherein the anti-PD-1
antibody, anti-PD-L1 antibody, or antigen binding fragment thereof comprises CDR1, CDR2,
and CDR3 domains of the heavy chain variable region having the sequence set forth in SEQ ID
NO:19, and CDR1, CDR2, and CDR3 domains of the light chain variable region having the
sequence set forth in SEQ ID NO:21.
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49. The pharmaceutical composition of any one of claims 37-47, wherein the anti-PD-1
antibody, anti-PD-L1 antibody, or antigen binding fragment thereof comprises (a) a heavy chain
variable region CDR1 comprising the sequence set forth in SEQ ID NO:23; (b) a heavy chain
variable region CDR2 comprising the sequence set forth in SEQ ID NO:24; (c) a heavy chain
variable region CDR3 comprising the sequence set forth in SEQ ID NO:25; (d) a light chain
variable region CDR1 comprising the sequence set forth in SEQ ID NO:26; (e) a light chain
variable region CDR2 comprising the sequence set forth in SEQ ID NO:27; and (f) a light chain
variable region CDR3 comprising the sequence set forth in SEQ ID NO:28.

50. The pharmaceutical composition of any one of claims 37-47, wherein the anti-PD-1
antibody, anti-PD-L1 antibody, or antigen binding fragment thereof comprises heavy and light
chain variable regions comprising the sequences set forth in SEQ ID NOs:19 and 21,

respectively.

51. The pharmaceutical composition of any one of claims 37-47, wherein the anti-PD-1
antibody, anti-PD-L1 antibody, or antigen binding fragment thereof comprises heavy and light
chains comprising the sequences as set forth in SEQ ID NOs:17 and 18, respectively.

52. The pharmaceutical composition of any one of claims 37-47, wherein the anti-PD-1
antibody is pembrolizumab (KEYTRUDA; MK-3475), pidilizumab (CT-011), or nivolumab
(OPDIVO; BMS-936558).

53. The pharmaceutical composition of any one claims 37-47, wherein the anti-PD-L1
antibody is atezolizumab (TECENTRIQ; RG7446), durvalumab (IMFINZI; MEDI4736), or
BMS-936559.

54.  The pharmaceutical composition of any one of claims 37-47, wherein the anti-LAG-3
antibody is BMS-986016 and the anti-PD-1 antibody is nivolumab, the anti-LAG-3 antibody is
MK-4280 and the anti-PD-1 antibody is pembrolizumab, the anti-LAG-3 antibody is REGN3767
and the anti-PD-1 antibody is REGN2810, the anti-LAG-3 antibody is LAG525 and the anti-PD-
1 1s REGN2810, or the anti-LAG-3 antibody is LAG525 and the anti-PD-1 antibody is PDROOI.
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55. The pharmaceutical composition of any one of claims 37-54, wherein the ratio of the
amount of the anti-LAG-3 antibody or antigen binding fragment thereof to the anti-PD-1
antibody, anti-PD-L1 antibody, or antigen binding fragment thereof to the amount of is about 1:3,
about 1:2, about 1:1, or about 2:3.

56.  The pharmaceutical composition of any one of claims 37-54, comprising about 240 mg of
the anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof and about 80
mg of the anti-LAG-3 antibody or antigen binding fragment thereof.

57.  The pharmaceutical composition of any one of claims 37-54, comprising about 240 mg of
the anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof and about 160
mg of the anti-LAG-3 antibody or antigen binding fragment thereof.

58.  The pharmaceutical composition of any one of claims 37-54, comprising about 240 mg of
the anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof and about 240
mg of the anti-LAG-3 antibody or antigen binding fragment thereof.

59. The pharmaceutical composition of any one of claims 37-54, comprising about 12 mg/ml
of the anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof and about 4
mg/ml of the anti-LAG-3 antibody or antigen binding fragment thereof.

60.  The pharmaceutical composition of any one of claims 37-54, comprising about 12 mg/ml
of the anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof and about 8
mg/ml of the anti-LAG-3 antibody or antigen binding fragment thereof.

61. The pharmaceutical composition of any one of claims 37-54, comprising about 12 mg/ml
of the anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof and about
12 mg/ml of the anti-L AG-3 antibody or antigen binding fragment thereof.

62.  The pharmaceutical composition of any one of claims 37-61, wherein the buffering agent

is histidine, Tris-Cl, citrate, Tris-citrate, phosphate, or any combination thereof.

63.  The pharmaceutical composition of any one of claims 37-62, comprising about 20 mM of
the buffering agent.
64. The pharmaceutical composition of any one of claims 37-63, wherein the stabilizing

agent is sucrose, trehalose, raffinose, arginine, sodium chloride, or any combination thereof.
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65. The pharmaceutical composition of any one of claims 37-64, comprising about 250 mM
of the stabilizing agent.
60. The pharmaceutical composition of any one of claims 37-65, wherein the chelating agent

is DTPA, EDTA, nitrilotriacetic acid, or any combination thereof.

67. The pharmaceutical composition of any one of claims 37-66, comprising from about 20

uM to about 50 uM of the chelating agent.

68.  The pharmaceutical composition of any one of claims 37-67, wherein the surfactant is

PS80, PS20, PX188, or any combination thereof.

69.  The pharmaceutical composition of any one of claims 37-68, comprising about 0.05%

(w/v) of the surfactant.
70. A pharmaceutical composition comprising:

(1) from about 1 mg/ml to about 100 mg/ml of an anti-LAG-3 antibody or antigen
binding fragment thereof;

(i)  from about 1 mg/ml to about 100 mg/ml of an anti-PD-1 antibody, anti-PD-L1

antibody, or antigen binding fragment thereof;

(i)  from about 5 mM to about 50 mM of histidine;

(iv)  from about 50 mM to about 300 mM of sucrose;

(v) from about 5 uM to about 1 mM of DTPA or EDTA; and

(vi)  from about 0.001% to about 1% (w/v) of polysorbate or poloxamer.
71. A pharmaceutical composition comprising:

(1) from about 80 mg to about 240 mg of an anti-LAG-3 antibody or antigen binding

fragment thereof;

(i)  from about 60 mg to about 300 mg of an anti-PD-1 antibody, anti-PD-L1

antibody, or antigen binding fragment thereof;
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(i)  from about 5 mM to about 50 mM of histidine;
(iv)  from about 50 mM to about 300 mM of sucrose;
(v) from about 5 uM to about 1 mM of DTPA or EDTA; and
(vi)  from about 0.001% to about 1% (w/v) of polysorbate or poloxamer.
A pharmaceutical composition comprising:

(1) about 4 mg/ml, about 8 mg/ml, or about 12 mg/ml of an anti-LAG-3 antibody or

antigen binding fragment thereof;

(i)  about 12 mg/ml of an anti-PD-1 antibody, anti-PD-L1 antibody, or antigen
binding fragment thereof;

(ii1)  about 20 mM of histidine;

(iv)  about 250 mM of sucrose;

(v) from about 20 uM to about 50 uM of DTPA or EDTA; and
(vi)  about 0.05% (w/v) of polysorbate 80.

A pharmaceutical composition comprising:

(1) about 80 mg, about 160 mg, or about 240 mg of an anti-LAG-3 antibody or

antigen binding fragment thereof;

(i1) about 240 mg of an anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding

fragment thereof;

(ii1)  about 20 mM of histidine;

(iv)  about 250 mM of sucrose;

(v) from about 20 uM to about 50 uM of DTPA or EDTA; and

(vi)  about 0.05% (w/v) of polysorbate 80.
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74. A pharmaceutical composition comprising:

(1) 4 mg/ml, 8 mg/ml, or 12 mg/ml of an anti-LAG-3 antibody or antigen binding

fragment thereof;

(i1) 12 mg/ml of an anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding

fragment thereof;
(iii) 20 mM of histidine;
(iv) 250 mM of sucrose;
(v) from 20 uM to 50 uM of DTPA or EDTA; and
(vi)  0.05% (w/v) of polysorbate 80.
75. A pharmaceutical composition comprising:

(1) 80 mg, 160 mg, or 240 mg of an anti-LAG-3 antibody, or antigen binding

fragment thereof;

(i) 240 mg of an anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding

fragment thereof;

(iii) 20 mM of histidine;

(iv) 250 mM of sucrose;

(v) from 20 uM to 50 uM of DTPA or EDTA; and
(vi)  0.05% (w/v) of polysorbate 80.

76.  The pharmaceutical composition of any one of claims 37-74, wherein the pH of the

composition is from about 5 to about 6.5.
77.  The pharmaceutical composition of claim 76, wherein the pH is about 5.3 to about 6.3.

78.  The pharmaceutical composition of claim 77, wherein the pH is 5.8.
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79.  The pharmaceutical composition of any one of claims 35, 36 and 76-78, wherein the pH
is determined using a pH meter.
80.  The pharmaceutical composition of any one of claims 1-79, wherein the composition is
for intravenous administration.
81.  The pharmaceutical composition of any one of claims 1-80, which is diluted prior to use.
82.  The pharmaceutical composition of claim 81, which is diluted with 0.9% Sodium

Chloride Injection, USP or 5% Dextrose Injection, USP prior to use.

83.  The pharmaceutical composition of claim 81 or 82, wherein the composition is diluted to

obtain a desired antibody concentration.

84. A vial comprising the pharmaceutical composition of any one of claims 1-83.

85. The vial of claim 84, further comprising a stopper and a seal.

86. The vial of claim 84 or 85, wherein the total volume in the vial is 8 mls or 10 mls.

87. The vial of any one of claims 84-86, wherein the pharmaceutical composition further

comprises a third therapeutic agent.

88. The vial of claim 87, wherein the third therapeutic agent is an antibody.

89. The vial of claim 88, wherein the third therapeutic agent is an immune-oncology agent.
90. A syringe comprising the pharmaceutical composition of any one of claims 1-83.

91. An intravenous bag comprising the pharmaceutical composition of any one claims 1-83.
92. A kit comprising the pharmaceutical composition of any one of claims 1-83.

93.  The pharmaceutical composition of any one of claims 1-83, wherein the composition is

stable at about -60 °C for at least about 1 month, at least about 2 months, at least about 3 months,
at least about 6 months, at least about 9 months, at least about 1 year, at least about 2 years, at

least about 3 years, at least about 4 years, or at least about 5 years.
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94.  The pharmaceutical composition of any one of claims 1-83 and 93, wherein the
composition is stable at about 5 °C for at least about 1 month, at least about 2 months, at least
about 3 months, at least about 6 months, at least about 9 months, at least about 1 year, at least

about 2 years, at least about 3 years, at least about 4 years, or at least about 5 years.

95.  The pharmaceutical composition of any one of claims 1-83, 93 and 94, wherein the
composition is stable at about 25 °C for at least about 1 month, at least about 2 months, at least
about 3 months, at least about 6 months, at least about 9 months, at least about 1 year, at least

about 2 years, at least about 3 years, at least about 4 years, or at least about 5 years.

96.  The pharmaceutical composition of any one of claims 1-83 and 93-95, wherein the
composition is stable at about 40 °C for at least about 1 month, at least about 2 months, at least
about 3 months, at least about 6 months, at least about 9 months, at least about 1 year, at least

about 2 years, at least about 3 years, at least about 4 years, or at least about 5 years.

97.  The pharmaceutical composition of any one of claims 1-83 and 93-96, wherein the
composition has no significant change in pH for at least about 1 month, at least about 2 months,
at least about 3 months, at least about 6 months, at least about 9 months, at least about 1 year, at

least about 2 years, at least about 3 years, at least about 4 years, or at least about 5 years.

98. The pharmaceutical composition of claim 97, wherein the pH of the composition changes
by no more than 0.2 for at least about 1 month, at least about 2 months, at least about 3 months,
at least about 6 months, at least about 9 months, at least about 1 year, at least about 2 years, at

least about 3 years, at least about 4 years, or at least about 5 years.

99.  The pharmaceutical composition of any one of claims 1-83 and 93-98, wherein the
composition has no significant change in protein concentration for at least about 1 month, at least
about 2 months, at least about 3 months, at least about 6 months, at least about 9 months, at least
about 1 year, at least about 2 years, at least about 3 years, at least about 4 years, or at least about

5 years.

100. The pharmaceutical composition of claim 99, wherein the protein concentration of the
composition increases by no more than about 0.7 mg/ml for at least about 1 month, at least about

2 months, at least about 3 months, at least about 6 months, at least about 9 months, at least about
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1 year, at least about 2 years, at least about 3 years, at least about 4 years, or at least about 5

years.

101. The pharmaceutical composition of any one of claims 1-83 and 93-100, wherein the
composition has a low particulate count for at least about 1 month, at least about 2 months, at
least about 3 months, at least about 6 months, at least about 9 months, at least about 1 year, at

least about 2 years, at least about 3 years, at least about 4 years, or at least about 5 years.

102.  The pharmaceutical composition of any one of claims 1-83 and 93-101, wherein the
composition has no significant decrease in the concentration of antibody monomer species for at
least about 1 month, at least about 2 months, at least about 3 months, at least about 6 months, at
least about 9 months, at least about 1 year, at least about 2 years, at least about 3 years, at least

about 4 years, or at least about 5 years.

103. The pharmaceutical composition of claim 102, wherein the concentration of antibody
monomer species decreases by no more than about 10% for at least about 1 month, at least about
2 months, at least about 3 months, at least about 6 months, at least about 9 months, at least about
1 year, at least about 2 years, at least about 3 years, at least about 4 years, or at least about 5

years.

104.  The pharmaceutical composition of any one of claims 1-83 and 93-103, wherein the
composition has no significant increase in the concentration of high molecular weight (HMW)
antibody species for at least about 1 month, at least about 2 months, at least about 3 months, at
least about 6 months, at least about 9 months, at least about 1 year, at least about 2 years, at least

about 3 years, at least about 4 years, or at least about 5 years.

105.  The pharmaceutical composition of claim 104, wherein the concentration of HMW
antibody species increases by no more than about 10% for at least about 1 month, at least about 2
months, at least about 3 months, at least about 6 months, at least about 9 months, at least about 1

year, at least about 2 years, at least about 3 years, at least about 4 years, or at least about 5 years.

106. The pharmaceutical composition of any one of claims 1-83 and 93-105, wherein the
composition has no significant increase in the concentration of low molecular weight (LMW)

antibody species for at least about 1 month, at least about 2 months, at least about 3 months, at
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least about 6 months, at least about 9 months, at least about 1 year, at least about 2 years, at least

about 3 years, at least about 4 years, or at least about 5 years.

107.  The pharmaceutical composition of claim 106, wherein the concentration of LMW
antibody increases by no more than about 3% for at least about 1 month, at least about 2 months,
at least about 3 months, at least about 6 months, at least about 9 months, at least about 1 year, at

least about 2 years, at least about 3 years, at least about 4 years, or at least about 5 years.

108. The pharmaceutical composition of any one of claims 1-83 and 93-107, wherein the
composition has no significant change in purity for at least about 1 month, at least about 2
months, at least about 3 months, at least about 6 months, at least about 9 months, at least about 1

year, at least about 2 years, at least about 3 years, at least about 4 years, or at least about 5 years.

109. The pharmaceutical composition of claim 108, wherein the purity of the antibody
decreases by no more than about 5%, about 4%, about 3%, about 2%, or about 1% for at least
about 1 month, at least about 2 months, at least about 3 months, at least about 6 months, at least
about 9 months, at least about 1 year, at least about 2 years, at least about 3 years, at least about 4

years, or at least about 5 years.

110.  The pharmaceutical composition of any one of claims 1-83 and 93-109, which exhibits a
change of an acidic peak that is less than about 15%, about 14%, about 13%, about 12%, about
11%, about 10%, about 9%, about 8%, about 7%, about 6%, about 5%, about 4%, about 3%,
about 2%, or about 1%, for at least about 1 month, at least about 2 months, at least about 3
months, at least about 6 months, at least about 9 months, at least about 1 year, at least about 2

years, at least about 3 years, at least about 4 years, or at least about 5 years.

111.  The pharmaceutical composition of any one of claims 1-83 and 93-110, which exhibits no
significant change in charge distribution for at least about 1 month, at least about 2 months, at
least about 3 months, at least about 6 months, at least about 9 months, at least about 1 year, at

least about 2 years, at least about 3 years, at least about 4 years, or at least about 5 years.

112.  The pharmaceutical composition of claim 111, wherein the change in charge distribution

is no more than about 5%, about 4%, about 3%, about 2%, or about 1%.

113. A method of making the pharmaceutical composition of any one of claims 1-83 and 93-

112.
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114. A method of modulating an immune response to a patient in need thereof comprising
administering the pharmaceutical composition of any one of claims 1-83 and 93-112 to the

patient.

115. A method of treating a disease or condition comprising administering the pharmaceutical

composition of any one of claims 1-83 and 93-112 to a patient.
116. The method of claim 115, wherein the disease or condition is an infectious disease.
117. The method of claim 115, wherein the disease is cancer.

118. The method of claim 117, wherein the cancer is melanoma cancer, renal cancer, prostate
cancer, breast cancer, colon cancer, oral cancer, lung cancer, bone cancer, pancreatic cancer, skin
cancer, cancer of the head or neck, cutaneous or intraocular malignant melanoma, uterine cancer,
ovarian cancer, rectal cancer, cancer of the anal region, stomach cancer, testicular cancer, uterine
cancer, carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix,
carcinoma of the vagina, carcinoma of the vulva, Hodgkin's Disease, non-Hodgkin's lymphoma,
cancer of the esophagus, cancer of the small intestine, cancer of the endocrine system, cancer of
the thyroid gland, cancer of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft
tissue, cancer of the urethra, cancer of the penis, chronic or acute leukemias including acute
myeloid leukemia, chronic myeloid leukemia, acute lymphoblastic leukemia, chronic
lymphocytic leukemia, solid tumors of childhood, lymphocytic lymphoma, cancer of the bladder,
cancer of the kidney or ureter, carcinoma of the renal pelvis, neoplasm of the central nervous
system (CNS), primary CNS lymphoma, tumor angiogenesis, spinal axis tumor, brain stem
glioma, pituitary adenoma, Kaposi's sarcoma, epidermoid cancer, squamous cell cancer, T-cell
lymphoma, environmentally induced cancers including those induced by asbestos, and any

combination thereof.

119.  The method of claim 117, wherein the lung cancer is small cell lung cancer or non-small

cell lung cancer.
120.  The method of any one of claims 117-119, wherein the cancer is refractory to treatment.

121.  The method of claim 120, wherein the cancer is refractory to treatment with an anti-PD1

antibody.
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122, The method of claim 120, wherein the cancer is refractory to treatment with an anti-PD-

L1 antibody.

123.  The method of claim 120, wherein cancer is refractory to treatment with an immune-

oncology agent.

124.  The method of any one of claims 114-123, wherein the method further comprises
administering a pharmaceutical composition comprising an anti-PD-1 antibody, anti-PD-L1

antibody, or antigen binding fragment thereof.

125. The method of claim 124, wherein the pharmaceutical composition comprising the anti-
LAG-3 antibody or antigen binding fragment thereof and the pharmaceutical composition
comprising the anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof are

co-administered.

126. The method of claim 124, wherein the pharmaceutical composition comprising the anti-
LAG-3 antibody or antigen binding fragment thereof and the pharmaceutical composition
comprising the anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding fragment thereof are

sequentially administered.

127.  The method of claim 124, wherein the pharmaceutical composition comprising the anti-
LAG-3 antibody or antigen binding fragment thereof is administered prior to the pharmaceutical
composition comprising the anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding

fragment thereof.

128.  The method of any one of claims 124-127, wherein the anti-LAG-3 antibody or antigen-
binding fragment thereof and the anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding

fragment thereof are administered as a first line of treatment.

129.  The method of any one of claims 124-127, wherein the anti-LAG-3 antibody or antigen-
binding fragment thereof and the anti-PD-1 antibody, anti-PD-L1 antibody, or antigen binding

fragment thereof are administered as a second line of treatment.
130. A pharmaceutical composition comprising:

(1) from about 5 mM to about 50 mM of a buffering agent;



WO 2018/222722 PCT/US2018/035142
-117 -

(i1))  from about S0 mM to about 300 mM of a stabilizing agent or bulking agent; and
(ii1)  from about 0.001% to about 1% (w/v) of a surfactant.
131. A pharmaceutical composition comprising:
(1) from about 5 mM to about 50 mM of a buffering agent;
(i)  from about 50 mM to about 300 mM of a stabilizing agent;
(ii1)  from about 5 uM to about 1 mM of a chelating agent; and
(iv)  from about 0.001% to about 1% (w/v) of a surfactant.

132.  The pharmaceutical composition of any claim 130 or 131, wherein the buffering agent is

histidine, Tris-Cl, citrate, Tris-citrate, phosphate, or any combination thereof.

133.  The pharmaceutical composition of any one of claims 130-132, comprising about 10 mM

or about 20 mM of the buffering agent.

134.  The pharmaceutical composition of any one of claims 130-133, wherein the stabilizing

agent is sucrose, trehalose, raffinose, arginine, or any combination thereof.

135.  The pharmaceutical composition of any one of claims 130-134, wherein the bulking agent

is sodium chloride, mannitol, glycine, alanine, or any combination thereof.

136. The pharmaceutical composition of any one of claims 130-135, comprising about 150

mM or about 250 mM of the stabilizing agent or bulking agent.

137.  The pharmaceutical composition of any one of claims 130-136, wherein the surfactant is

PS80, PS20, PX188, or any combination thereof.

138. The pharmaceutical composition of any one of claims 130-137, comprising from about

0.05% to about 1% of the surfactant.

139.  The pharmaceutical composition of claim 131, wherein the chelating agent is DTPA,

EDTA, nitrilotriacetic acid, or any combination thereof.
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140. The pharmaceutical composition of claim 131 or 139, comprising about 20 uM of the

chelating agent.
141. A pharmaceutical composition comprising:
(1) from about 5 mM to about 50 mM of citrate;
(i)  from about 50 mM to about 300 mM of sodium chloride; and
(ii1))  from about 0.001% to about 1% (w/v) of polysorbate or poloxamer.
142. A pharmaceutical composition comprising:
(1) about 10 mM of citrate and about 10 mM of phosphate;
(i)  about 150 mM of sodium chloride; and
(iii)  about 0.05% (w/v) of polysorbate 80.
143. A pharmaceutical composition comprising:
(1) about 20 mM of histidine;
(i)  about 250 mM of sucrose; and
(iii)  about 0.05% (w/v) of polysorbate 80.
144. A pharmaceutical composition comprising:
(1) from about 5 mM to about 50 mM of histidine;
(i)  from about 50 mM to about 300 mM of sucrose;
(iii)  from about 5 uM to about 1 mM of one or more chelating agents; and
(iv)  from about 0.001% to about 1% (w/v) of polysorbate or poloxamer.
145. A pharmaceutical composition comprising:

(1) about 20 mM of histidine;
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(i)  about 250 mM of sucrose;
(ii1)  about 20 pM to about 50 uM of DTPA or EDTA; and
(iv)  about 0.05% (w/v) of polysorbate 80.
146. A pharmaceutical composition comprising:
(1) 10 mM of citrate and 10 mM phosphate;
(i1) 150 mM of sodium chloride; and
(i)  0.05% (w/v) of polysorbate 80.
147. A pharmaceutical composition comprising:
(i) 20 mM of histidine;
(i) 250 mM of sucrose; and
(i)  0.05% (w/v) of polysorbate 80.
148. A pharmaceutical composition comprising:
(i) 20 mM of histidine;
(i) 250 mM of sucrose;
(ii1)  from 20 pM to 50 uM of DTPA or EDTA; and
(iv)  0.05% (w/v) of polysorbate 80.

149. The pharmaceutical composition of any one of claims 130-148, further comprising an

antibody or antigen binding fragment thereof.
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