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FLT3-BINDIMNG AGENTS AND METHODS OF USE THEREQF

CROSS-REFERENCE TO RELATED APPLICATION
This application claims the benefit of priority of U.S. Provisional Appl. No. 62/950,434,
filed December 19, 2019, the contents of which are incorporated by reference herein in its
entirety.

FIELD OF THE BISCLOSURE
[88133] The present disclosure generally relates to agents that bind immumoglobulin-like
transcript 3 (LT3}, particularly antibodies that bind human LT3, as well as compositions
comprising the ILT3-binding agents and methods of using the agents and compositions.

BACKGROUND
1601341 The basis for immunotherapy 1s the manipulation and/or modulation of the immune
system, mcluding both innate immune responses and adaptive immune responses. The general
aim of immunotherapy 1s o treat diseases by controlling the immune response to a "foreign
agent”, for example a pathogen or a timor cell. However, in some instances, immunotherapy is
used to treat autoimmune diseases, which may arise from an abnormal immune response aganst
proteins, molecules, and/or tissues normally present in the body. Immunotherapy may include
methods to induce or enhance specific immune responses or to inhibit or reduce specific immune
FE3PONSEs.
{01381 The immune system 18 a highly complex systern made up of a great number of cell
types, including but not limited to, T-cells, B-cells, natural killer cells, antigen-presenting cells,
dendritic cells, monocyies, and macrophages. These cells possess complex and subtle systems
for controlling therr interactions and responses. The cells utilize both activating and whibdory
mechanisms and feedback loops to keep responses m check and not allow negative consequences
of an unconirolied immune response {e.g., autoimmune diseases or a cytokine storm).
[68136] Some of the inhihitory mechanisms of the immune system use proteins from the
leukocyte Ip-hike receptor (LILR} fanuly. The leukocyte [g-like receptor subfamily B (LILRB)
1s a group of type [ transmembrane glycoproteins with extracellolar Ig-bike domains and
cytoplasmic immunoreceptor tyrosine-based inhibitory motifs (ITIMs). This group of I'TIM-
containing receptors includes S members: LILRBI {also known as CD83J, LIR1, ILT2), LILRBZ
{also known as CDRSD, LIRZ, 1L.T4), LILRB3 (also known as CD8SA, LIRS, ILTS), LILRB4
{(also known as CD8SEK, LIRS, ILT3), and LILREBS (also known as CDE5C, LIRS). The
biological functions and chinical significance of many of these LILRBs (ILTs) are still being
mvestigated.
[#8137] The concept of cancer immunosurveillance is based on the theory that the immune
system can recognize turnor cells, mount an immune response, and suppress the development
and/or growth of a tumor. However, it 18 clear that many cancerous cells have developed
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mechanisms and/or hijacked normal inhibitory mechamisms to evade the immune system which
can allow for uninhibited growth of tumors. Cancer/tumor tmmunotherapy (mmuno-oncology)
focuses on the development of new and novel agents that can activate and/or boost the immune
system 1o achieve a more effective attack agamst cancer/tumor cells resulting i increased killing
of cancer/tumor cells and/or mhibition of cancer/tumor growth.

BRIEF SUMMARY
[66138] The present disclosure provides agents that bind immunoglobulin-like transcript 3
(ILT3). Although the LILRB family members are referred o by many names in publications, the
term “ILT3” (LILRB4) will be used herein. The agents include, but are not limited to,
polvpeptides such as antibodies that specifically bind ILT3. The agents may be referred to
herein as “TLT3-binding agents”. The disclosure provides methods of making and of using an
ILT3-binding agent. In some embodiments, an ILT3-binding agent inhubits ILT3 activity. In
some embodiments, an ILT3-binding agent enhances an immune response. 1n some
embodiments, an ILT3-binding agent reverses suppression of an immmune cell. In some
emnbodiments, an ILT3-binding agent 1s used 10 a combination therapy. In sorme embodunents,
an [LT3-binding agent 15 used in combination with at least one additional therapeutic agent.
[66139] The disclosure also provides compositions comprising the ILT3-binding agents
described herein. In some embodiments, the disclosure provides pharmaceutical compositions
comprising the ILT3-binding agents described herein. Polynucleotides and/or vectors encoding
the ILT3-binding agents are provided. Cells comprising the polynucleotides and/or the vectors
described herein are also provided. Cells comprising or producing the ILT3-binding agents
described herein are provided. Methods of making the binding agents described herein are also
provided.
[68148] In one aspect, this disclosure features an antibody that binds human [L'T3 and mhibits
binding of human ILT3 to fibronectin. In some mstances, this antibody has one or more {e.g, 1,
2,3,4,5,6,7 8,9, 10, 11, or 12} of the following properties in any combination of
permutation: also binds cyno ILT3; does not bind, or only weakly binds (relative to 1LT3), ILTZ,
ILT4, LTS, and LILRBS; does not bind, or only weakly binds (relative to ILT3), LILRAL,
LILRAZ LILRA4, LILRAS, and LILRAG; 15 an ILT3 antagonst; mbubits ILT3 activity; inhibits
ILT3 signaling in cells that express IL'T3; inhibits binding of ILT3 to APOE; inhibits binding of
ILT3 to CNTFR; inhibits ILT3-induced suppression of myeloid cells; inhibits ILT3-induced
suppression of myelotd cell activity; restores FeR activation in myelotd cells that express ILT3;
and restores chemokine production i myelowd cells that express ILT3. In some instances, this
antibody has a Kp for human ILT3 of 1 uMio 1 pM, I nMito 1 pM, or 100 sM to 1 pM{e g, as
assessed by Biacore}. In some instances, this antibody comprises a luman IgG1 constant region.
In some instances, this antibody comprises a human kappa light chain constant region. In some
instances, this antuibody comprises a human IgGl constant region and a human kappa hight chain
constant region. In certamn cases, the human IgGl constant region comprises ong or more
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mutations that reduce or eliminate Fe effector functions. In certain cases, the human IgGl
constant region comprises a N297G mutation that reduces effector function. In some nstances,
this antibody 15 an ILT3-binding antibody fragment.

[B0141] In one aspect, the present disclosure provides agents that bind ILT3. In some
embodiments, an agent binds human ILT3. In some embodiments, an agent binds cynomuolgus
monkey (“eyne”} ILT3. In some embodiments, an agent binds human ILT3 and cyno ILT3. In
some embodiments, an agent binds SEQ ID NG:2, SEQ ID NQO:3, SEQ ID NG 4, and/or SEQ ID
NG5, In some embodiments, an agent binds SEQ 1D NG 7, SEQ ID NGO:§, SEQ ID NG9,
and/or SEQ ID NOG:10. In some embodiments, an agent 1s an antibody. In some embodiments,
an agent is an antibody that binds human ILT3. In some embodiments, an agent 1s an antibody
that hinds cyno ILT3. In some embodiments, an agent is an antibody that binds human ILT3 and
cyno ILT3.

[66142] In some embodiments, an agent binds within the extracellular domain of ILT3. In some
embodiments, an agent binds within amino acids 22-259 of SEQ ID NG, Insome
embodiments, an agent binds within amino acids 27-118 of SEQ ID NG:1. In some
ernbodiments, an agent binds within amino acids 124-218 of SEQ 1D NG:1. Tn some
embodiments, an agent binds within amino acids 27-218 of SEQ ID NG 1 In some
embodiments, an agent binds within amino acids 124-259 of SEQ 1D NG:1 In some
embodiments, an agent binds a conformational epitope within the extracellular domain of IL'T3.
In some embodiments, an agent binds a conformational epitope within one of the Ig-like C2-type
domains of ILT3 {e.g., D1 or D2 domain). In some embodiments, an agent binds a
conformational epitope within the two Ig-like C2-type domains of ILT3 (D1 and D2 domains).
In some embodiments, an agent binds a conformational epitope within the D2-stem region of
ILT3. In some embodiment, an agent binds to a conformational epitope located between D1 and
D2 domain {e.g,, the junction between D1 and D2 domain) of LT3

[60143] In one aspect, the present disclosure provides agents that bind human ILT3 and have at
ieast one or more of the following properties: (1} binds cyno ILT3; {it) binds human and cyno
TLT3; (1) does not bind IWEZ, ILT4, LTS, and LILRBS; (1v) does not bind LILRAT, LILRAZ
LILRA4 LILRAS, and LILRAG; (v} 13 an ILT3 antagonist; {(vi) nhibits ILT3 activity; (viy)
mbibits LT3 signaling in cells that express ILT3; (v} inhubuts binding of ILT3 to APOE; (1x)
mhibits binding of IL'T3 to fibronectin; (x} inhibits binding of ILT3 to UNTFR; (xt) inhibits

1L T3-induced suppression of myelowd cells; (xi1} inhibits 1L T3-induced suppression of myeloid
cell activity; (1) restores FeR activity 1n myelowd cells that express TLT3; and (av) restores or
increases chemokine production in myeloid cells that express LT3, In some embodiments, the
myeloid cells are monocyies. In some embodiments, the myeloid cells are macrophages. In
some embodiments, the myeloid cells are dendritic cells. In some embodiments, the myeloid
cells are tolerogenic dendritic cells. In some embodiments, the myeloid cells are antigen-
presenting cells (APCs).
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[38144] In one aspect, the present disclosure provides agents that specifically bind human 11713
In some embodiments, the present disclosure provides an ILT3-binding agent {e.g., an antibody),
wherein the binding agent comprises: {a) a heavy chain variable region comprising a heavy chain
variable region CDR1 comprising the amimo acid sequence GFTFSSYGMS (SEQ 1D NO:27}, a
heavy chain variable region CDRZ comprising the amino acid sequence
TISGGGSYTNYPDRSVKG (SEG 1D NO:Z8), and a heavy chain variable region CDR3
comprising the amino acid sequence REWRMTLYAMDY (SEQ 1D NO:29) or SEQ ID NO:29
with one substitution {e g., of methionine at position S to another amino acid {e.g., tyrosine}), and
(b} a light chain vanable region comprising a hght cham variable region CDR1 comprising the
amino acid sequence RASESVDSYGNSEFMH (SEQ 1D NO:30) or SEQ 1D NG:30 with one or
two substitutions {e.g., of aspartic acid at position 7 to ancther amino acid {e.g., glutamic
acidyand/or asparagine at position 11 1o another ammo acid (e.g., serine), a hight chain variable
region CDR2Z comprising the amino acid sequence L'TSNLES (SEQ ID NO:31), and a hight chain
variable region CDR3 comprising the amino acid sequence QONNEDPFT (SEQ 12 NG:32). In
some embodiments, the ILT3-binding agent comprises heavy and light chan variable region
CDRs with amino acid sequences substantially identical to SEQ ID NOs:27-32. In some
embodiments, the ILT3-binding agent comprises a heavy chain vaniable region comprising a
heavy chain variable region CDR1 comprising the amine acid sequence GFTFSSYGMS (SEQ
1D NO:27), a heavy chain variable region CDR2 comprising the amino acid sequence
TISGGGSYTNYPDSVEG (SEQ 1D NO:28), and a heavy chain variable region CDR3
comprising the amino acid sequence REWRYTLY AMDY (SEQ 1D NG:103), and a hight chain
variable region comprising a light chain variable region CDR1T comprising the amino acid
sequence RASESVESYGSSEFMH (SEQ 1D NG:106), a light chain variable region CDR2Z
comprising the amino acid sequence LTSNLES (SEQ 1D NQO:31), and a light chain vanable
region CDR3 comprising the anuno acid sequence QONNEDPFT (SEQ ID NG:32). In some
embodiments, the ILT3-binding agent comprises heavy and light chain variable region CDRs
with amino acid sequences substantially identical to SEQ 1D NQOs:27, 28, 105, 106, 31 and 32,
[68145] In some embodiments, an ILT3-bindimg agent {e.g., an antibody) comprises: {a} a heavy
chain variable region having at least 80% sequence identity to SEQ ID NG UL (5AT) or SEQ ID
NO:123 (HzSA7.v5);, and/or {b) a light chain variable region having at least 80% sequence
identity to SEQ 1D NO:112 (SA7} or SEQ ID NOI124 (HzS5A7.vS). In some embodiments, an
ILT3-binding agent comprises a heavy chain variable region having least 80%, at least 85%, at
least 90%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% sequence
identity to SEQ ID NO:111 and/or a light chain variable region having least 80%, at least 85%,
at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99% sequence
identity to SEQ [0 NO:112. In some embodiments, an ILT3-binding agent comprises a heavy
chain variable region having least 80%, at least §3%, at least 90%, at least 95%, at least 96%, at
{east 97%, at least 98%, or at least 99% sequence identity to SEQ ID NO: 123 and/or a light chain
variable region having least 80%, at least 85%, at least 90%, at least 95%, at least 96%, at least
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7%, at least 98%, or at least 99% sequence identity to SEQ 1D NO:124. In some embodiments,
an ILT3-binding agent comprises a heavy chain variable region of SEQ ID NO:111 and/or a light
chain variable region of SEQ ID NG: 112, In some embodiments, the ILT3-binding agent
comprises a heavy chain variable region of SEQ 1D NO:111 and a light chain varable region of
SEQ ID NG:112. In some embodiments, an ILT3-binding agent comprises a heavy chain
variable region of SEQ 1 NO:123 and/or a light chain variable region of SEQ ID NO:124. In
some embodiments, av ILT3-binding agent comprises a heavy chain variable region of SEQ ID
N3:123 and a hight chain variable region of SEQ 1D NO: 124,

{80146 In some embodiments, an ILT3-binding agent (e.g2., an antibody) comprises a heavy
chain variable region CDR1, CDOR2, and CDR3 from the amino acid sequence of SEQ 1D
NO: 111 and/or a light chain variable region CDRY, CDR2Z, and CDR3 from the anuno acid
sequence of SEQ ID NG 112, In some embodiments, an [LT3-binding agent comprises a heavy
chain vanable region CDR1, CDR2, and CDR3 from the ammo acid sequence of SEQ 1D
N(:123 and/or a light chain variable region CDRI1, CDRZ, and CDR3 from the amino acid
sequence of SEQ 1D NO:124. In some embodiments, an ILT3-binding agent (e.g., an antibody)
comprises a heavy chain variable region CDR1, CDR2, and CDR3 with amino acid seguences
substantially identical to CBRY, CDR2, and CDR3 from the amino acid sequence of SEQ ID
NQO:111 and/or a light chain variable region CDR1, CDR2, and CDR3 with amino acid
sequences substantially identical to CDR1, CDR2, and CDR3 from the amino acid sequence of
SEQ 1D NQO:112. In some embodiments, an ILT3-binding agent comprises a heavy chain
variable region CDR1, CDR2, and CDR3 with amino acid sequences substantially identical to
CDR1, CDRZ, and CDR3 from the amino acid sequence of SEQ ID N 123 and/or a light chan
variable region CDR1, CDRZ, and CDR3 with amino acid sequences substantially identical to
CDR1, CDR2, and CDR3 from the aming acid sequence of SEQ 1D NO:124.
[86147] o some embodiments, an 1L T3-binding agent {e.g., an antibody) comprises a heavy
chain vaniable region comprising a heavy chamn variable region CDR1, CDBR2, and CDR3 from
the amino acid sequence of SEQ 1D NO:111 and/or a light chain variable region comprising a
fight chain variable region CDR1, CDR2, and CDR3 from the amino acid sequence of SEQ ID
NG 112, In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
comprising a heavy chain varable region CDR1, CDR2Z, and CDR3 from the amine acid
sequence of SEQ 11 NG:123 and/or a light chain variable region comprising a light chain
variable region CDR1, CDR2, and CDR3 from the amino acid sequence of SEQ 1D NO:124 In
some embodiments, an [LT3-binding agent {e.g., an antibody) comprises a heavy chain variable
region comprising a heavy chain variable region CDRI1, CDR2, and CDR3 with amwno acid
sequences substantially identical to CDR1I, CDR2, and CDR3 from the amino acid sequence of
SEQ ID N 111 and/or a light chain variable region comprising a light chain variable region
CDR1, CDR2, and CDR3 with amino acid sequences substantially identical to CDR1, CDR2,
and CDR3 from the amino acid sequence of SEQ ID NGO: 112, In some embodiments, an ILT3-
binding agent comprises a heavy chain variable region comprising a heavy chain variable region
5
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CDR1, CDR2, and CDR3 with aming acid sequences substantially identical to CDR1, CIDR2,
and CDR3 from the ammo acid sequence of SEQ D NO:123 and/or a light chain variable region
comprising a light chain variable region CDR1, CDR2, and CDR3 with amuno acid sequences
sebstantially identical to CORY, CDR2, and CDR3 from the amino acid sequence of SEQ ID
NG:124.

[30148] In some embodiments, an ILT3-binding agent is an antibody that comprises a heavy
chain of SEQ ID NO: 126 and/or a light chan of SEQ ID NG 128, In some emmbodiments, an
ILT3-binding agent is an antibody that comprises a heavy cham of SEQ ID NG: 126 and a hght
chain of SEQ ID NG 128 In some embodiments, an ILT3-binding agent 15 a monoclonal
antibody that comprises a heavy chain comprising the aming acid sequence of SEQ ID NO:126
and a light chain comprising the amino acid sequence of SEQ 1D NO:128.

[88148] In some embodiments, an ILT3-binding agent 1s an antibody that comprises a heavy
chain with the VH CDRs of HzSA7.v5 and an amino acid sequence at least 70% {e.g., at least
75%, at least 80%, at least 5%, at least 90%, at least 91%, at least 92%, at least 93%, at least
94%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99%) identical to SEQ 1D
NG 126 and/or a ight chain with the VL CDRs of HzSA7 vS and an ammo acid sequence at least
70% (e.g., at least 7S%, at least 80%, at least 85%, at least 90%, at least 91%, at least 92%, at
feast 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99%)
identical to SEQ 1D NO:128. In some embodiments, an ILT3-binding agent is an antibody that
comprises a heavy chain with an amino acid sequence at least 70% (e.g., at least 75%, at least
0%, at least 85%, at least 90%, at least 91%. at least 92%, at least 93%, at least 94%, at least
95%, at feast 96%, at least 97%, at least 98%, at least 99%;} identical to SEQ ID N 126 and a
light chain with an amino acid sequence at least 70% (e.g., at least 75%, at least 80%, at least
83946, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least
6%, at feast 97%, at least 98%, at least 99%) identical to SEQ ID NG 128, In some
embodiments, an ILT3-binding agent 1s a monoclonal antibody that comprises a heavy chain
with an amino acid sequence at least 70% (e.g., at least 75%, at least 80%, at least 85%, at least
90%, at least 21%, at least 92%, at least 93%, at least 94%, at least 93%, at least 96%¢, at least
97%, at least 98%, at least 99%) identical to SEQ ID NO: 126 and a light cham with an amino
acid sequence at least 70% (e.g., at least 75%, at least 80%, at least 85%, at least 90%, at least
91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least
98%, at least 99%}) identical to SEQ 1D NG 128,

[88130] In some embodiments, the heavy cham vanable region of Hz48A46, as set forth n any
one of SEQ ID NOS:156-160 or the heavy chain variable region of Hz45G10, as set forth in any
one of SEQ 1D NOS:162-163 15 appended to SEQ ID NG:129. In certain embodiments, the
heavy chain variable region of Hz48A6, as set forth in any one of SEQ 1D NOS:156-160 or the
heavy chain variable region of Hz45G10, as set forth i any one of SEQ 1D NOS:162-163 15
appended to SEQ 1D NO:129, except thatN297G mutation 15 introduced in SEQ 1D NO: 129 to
eliminate effector functions,
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[88151] In some embodiments, the light chain variable region of Hz48A6 as set forth in SEQ 1D
NO:161 or the light chain variable region of Hz45(G10 set forth in SEQ ID NG 164 15 appended
to SEQ ID NG 135, In other embodiments, the light chain variable region of Hz48A6 as set
forth in SEQ ID NG: 161 or the light chain vanable region of Hz45G10 set forth in SEQ 1D NG
164 15 appended to SEQ 1D NO:136.
[#0152] In some embodiments, an ILT3-binding agent (¢.g., an antibody) comprises {a} a heavy
chain variable region comprising a heavy chai variable region CDR1 comprising the amino acid
sequence GFSLTSYGVH (SEQ ID NGO:11), a heavy chain variable region CDR2 comprising the
amino acid sequence VIWPGGTINYNSALMS (SEQ ID NO:12), and a heavy chain variable
region CDR3 comprising the amino acid sequence DKYDGGWFAY (SEQ D NG:13), and/or
(b} a light chain varable region comprising a hght chain variable region CDRI comprising the
amine acid sequence KASONVRTAVA (SEQ I NO:14), a light chain variable region CDR2
comprising the amino acid sequence LASNRHT (SEQ 1D NG:15), and a hight chain variable
region CDR3 comprising the amino acid sequence LOQHLNYPLT (SEQ ID NO:16). Insome
embodiments, the ILT3-binding agent comprises heavy and light chain variable region CDRs
with amino acid sequences substantially identical to SEQ 1D NQOs:11-16.
{B0153] In some embodiments, an ILT3-bimding agent comprises a heavy chain varable region
having at least 80% (e.g., at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, or at least 99%} identity to SEQ D NO:109 and/or a light chain variable region
having at least 80% (e.g., at least 83%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, or at least 99%) identity to SEQ ID NG 110, In some embodiments, the ILT3-binding
agent comprises a heavy chaim variable region of SEQ I NG 109 and/or a light chamn vanable
region of SEQ D NG:110. In some embodiments, an ILT3-binding agent comprises a heavy
chain variable region of SEQ D NO:109 and a light chain variable region of SEQ D NG:110,
[6¢154] In some embodiments, an 1L T3-binding agent comprises a heavy chain variable region
CDR1, CBRZ, and CDR3 from the amino acid sequence of SEQ 1D NG: 109 and/or a hight chain
variable region CDR1, CDR2, and CDR3 from the amino acid sequence of SEQ 1D NG:110. In
some embodiments, an ILT3-binding agent {e.g., an antibody) comprises a heavy chain variable
region CDR1, CDR2, and CDR3 with amino acid sequences substantially identical to CDR1,
CDR2, and CDR3 from the amino acid sequence of SEQ 113 NO: 109 and/or a light chain
variable region CDR1, CDRZ, and CDR3 with amino acid sequences substantially identical to
CDR1, CDR2, and CDR3 from the amino acid sequence of SEQ ID NO:110.
[88135] In some embodiments, an ILT3-binding agent comprises a heavy chamn vartiable region
comprising a heavy chain variable region CDR 1, CDR2, and CDR3 from the amino acid
sequence of SEQ ID NOH109 and/or a light chan vaniable region comprising a hight chain
variable region CDR1, CDRZ, and CDR3 from the amino acid sequence of SEQ ID NG:110. In
some embodiments, an HLT3-binding agent {e.g., an antibody) comprises a heavy chain variable
region comprising a heavy chain variable region CDR1, CDRZ, and CDR3 with amino acid
sequences substantially wdentical to CDR1, CBR2, and CDR3 from the amino acid sequence of
7
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SEQ 1D NO:109 and/or a light chain variable region comprising a light chain varable region
CDR1, CDRZ, and CDR3 with anuno acid sequences substantially identical to CDRI, CDRZ,
and CDR3 from the anuno acid sequence of SEQ ID NO: 110,

[80136] In some embodiments, an ILT3-binding agent {(e.g., an antibody} comprises {a) a heavy
chain variable region comprising a heavy chain variable region CDR1 comprising the amino acid
sequence GYTEFTDYNMD (SEQ 1D NO:43), a heavy chain variable region CDR2 comprising
the amine acid sequence YIYPNNGGTGYNQKFNS (SEQ ID NG:44), and a heavy chamn
variable region CDR3 comprising the amino acid sequence SPYYDYVGSYAMDY (SEQ ID
N(:45), and/or (b) a light chain vanable region comprising a light chain variable region CDR1
comprising the amino acid sequence TASSSVYSSSYLH (SEQ 1D N(:46), a light chain variable
region CDRZ comprising the amino acid sequence STSNLAS (SEQ 1D NG:47), and a hight chain
variable region CDR3 comprising the amino acid sequence HQYHRSPRT (SEQ 1D NG:48). 1o
some embodiments, the ILT3-binding agent comprises heavy and hight chain variable region
CDRs with amine acid sequences substantially identical to SEQ ID N(s:43-48.

[68157] In some embodiments, an ILT3-bindimg agent comprises a heavy chain variable region
having at least 80% {e.g., at least 85%, at least 90%, at least 93%, at least 96%, at least 97%, at
least 98%, or at least 99%) dentity to SEQ 1D NO:113 and/or a hight chamn variable region
having at least 80% (e.g., at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, or at least 99%} identity to SEQ D NO:114. In some embodiments, the ILT3-binding
agent comprises a heavy chain variable region of SEQ 1D NO: 113 and/or a light chain variable
region of SEQ ID NO:114. In some embodiments, an ILT3-binding agent comprises a heavy
chain variable region of SEQ ID N(O:113 and a Hight chain variable region of SEQ 1D NG:114.
[66158] In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
CDR1, CDR2, and CDR3 from the amino acid sequence of SEQ 1D NO:113 and/or a light chain
vanable region CDRI, CDR2Z, and CDR3 from the amino acid sequence of SEQ IDNG: 114, In
some embodiments, an ILT3-binding agent {e.g., an antibody) comprises a heavy chain variable
region COR1, CDR2, and CDR3 with amino acid sequences substantially identical to CDR1,
CDR2, and CDR3 from the amine acid sequence of SEQ 1D NO:113 and/or a light chain
variable region CDRI1, CDR2, and CDR3 with amimo acid sequences substantially identical to
CDR1, CDR2Z, and CDR3 from the aming acid sequence of SEQ ID N(» 114

[66159] In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
comprising a heavy chain variable region CDR1, CDR2, and CDR3 from the aming acid
sequence of SEQ ID NO: 113 and/or a light chan vanable region comprising a light chamn
variable region CDR1, CDR2, and CDR3 from the amino acid sequence of SEGIDNG:114 In
some embodiments, an ILT3-binding agent {e.g., an antibody’ comprises a heavy chain variable
region compnising a heavy chain variable region CDR1, CDRZ, and CDR3 with amino acid
sequences substantially identical to CDR1, CDR2, and CDR3 from the amino acid sequence of
SEQ 13 NG 113 and/or a hight chain variable region comprising a light chain vaniable region

[



WO 2021/127200 PCT/US2020/065642

CDR1, CDR2, and CDR3 with aming acid sequences substantially identical to CDR1, CIDR2,
and CDR3 from the ammo acid sequence of SEQ ID NO:114.

[60166] In some embodiments, an ILT3-binding agent (e.g., an antibody) coroprises {a} a heavy
chain variable region comprising a heavy cham variable region CDR1 comprising the aming acid
sequence GYTFTDYNMD (SEQ ID N(G:43), 3 heavy chain variable region CDR2 comprising
the amino acid sequence YIYPSNGGTGYNOKFKS (SEQ 1D NG:59), and a heavy chain
varniable region CDR3 comprising the amino acid sequence VPYYDYLYYYAMDY (SEQ ID
N(3:60), and/or {b) a light chain variable region comprising a light chan variable region CDR1
comprising the amino acid sequence RASSSVSFMH (SEQ 1D NG:61), a light chain vanable
region CDR2 comprising the amino acid sequence ATSNLAS (SEQ ID NO:62), and a light
chain variable region CDR3 comprising the amino acid sequence QQWSTNPYMYT (SEQ 1D
NO:63). In some embodiments, the ILT3-binding agent comprises heavy and light chain
variable region CDRs with amino acid sequences substantially identical to SEQ 1 NQOs:43, 59,
60, 61, 62, and 63.

[68161] In some embodiments, an ILT3-bindimg agent comprises a heavy chain variable region
having at least 80% {e.g., at least 85%, at least 90%, at least 93%, at least 96%, at least 97%, at
least 98%, or at least 99%) dentity to SEQ 1D NO:115 and/or a hight chamn variable region
having at least 80% (e.g., at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, or at least 99% Mdentity to SEQ D NO:116. In some embodimenis, the ILT3-binding
agent comprises a heavy chain variable region of SEQ 1D NO: 115 and/or a light chain variable
region of SEQ ID NO:116. In some embodiments, an ILT3-binding agent comprises a heavy
chain variable region of SEQ ID NO: 1S and a hight chain vanable region of SEQ 1D NQO: 116,
[66162] In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
CDR1, CDR2, and CDR3 from the amino acid sequence of SEQ 1D NO:115 and/or a light chain
vanable region CDR1, CDRZ, and CDR3 from the amuno acid sequence of SEQ ID NG 116, In
some embodiments, an ILT3-binding agent {e.g., an antibody) comprises a heavy chain variable
region COR1, CDR2, and CDR3 with amino acid sequences substantially identical to CDR1,
CDR2, and CDR3 from the amine acid sequence of SEQ 1D NO:115 and/or a light chain
variable region CDRI1, CDR2, and CDR3 with amimo acid sequences substantially identical to
CDR1, CDR2Z, and CDR3 from the aming acid sequence of SEQ ID Nk 116

[68163] In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
comprising a heavy chain variable region CDR1, CDR2, and CDR3 from the aming acid
sequence of SEQ ID NO: 115 and/or a light chain vanable region comprising a light chan
variable region CDR1, CDR2, and CDR3 from the amino acid sequence of SEQG ID NG:116. In
some embodiments, an ILT3-binding agent {e.g., an antibody’ comprises a heavy chain variable
region compnising a heavy chain variable region CDR1, CDRZ, and CDR3 with amino acid
sequences substantially identical to CDR1, CDR2, and CDR3 from the amino acid sequence of
SEQ 13 NG 115 and/or a Light chain variable region comprising a light chain vaniable region
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CDR1, CDR2, and CDR3 with aming acid sequences substantially identical to CDR1, CIDR2,
and CDR3 from the ammo acid sequence of SEQ ID NO: 116

[60164] In some embodiments, an ILT3-binding agent (e.g., an antibody) coroprises {a} a heavy
chain variable region comprising a heavy chain variable region comprising a heavy chain
variable region CDR1I comprising the amino acid sequence GFTFSDYGMH (SEG ID NO:71), 2
heavy chain variable region CDR2 comprising the amino acid sequence
YIFSGSSTIYYADTVEG (SEQ 1D NG:72), and a heavy chain variable region CDR3
comprising the amino acid sequence ADGRGAMDY (SEQ ID NO:73), and/or (b} a light chain
variable region comprising a light chain variable region CDR1T comprising the amino acid
sequence RASQDISKFLN (SEQ 1D NO:74), a light chain variable region CDRZ comprising the
amino acid sequence YTSRLHS (SEQ 1D NO:73), and a light chain variable region CDR3
comprising the amino acid sequence QOGNTLPWT (SEQ ID NO:76). In some emboduments,
the ILT3-binding agent comprises heavy and light chain variable region CBRs with amino acid
sequences substantially identical to SEQ 1D NOs:71-76.

[68165] In some embodiments, an ILT3-bindimg agent comprises a heavy chain variable region
having at least 80% {e.g., at least 85%, at least 90%, at least 93%, at least 96%, at least 97%, at
least 98%, or at least 99%) dentity to SEQ 1D NO:117 and/or a hight chamn variable region
having at least 80% (e.g., at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, or at least 99%} 1dentity to SEQ 1D NG:118. In some embodiments, an ILT3-binding
agent comprises a heavy chain variable region having at least 80% {e.g., at least 83%, at least
90%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99%ndentity to SEQ ID
N{(:162 and/or a light chain variable region having at least 80% {e.g., at least 85%, at least 90%,
at least 95%, at least 96%, at least 97%, at least 98%, or at least 99%) identity to SEQ ID
NO:164. In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
having at feast 80% (e.g., at least §3%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, or at least 99%)dentity to SEQ 1D NOG:163 and/or a hight chain variable region having
at least 80% {e.g., at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least
98Y%, or at least 99%) identity to SEQ 1D NO:164. In some embodiments, the ILT3-binding
agent comprises a heavy chain variable region of SEQ 1D NO:117 and/or a hight chain varable
region of SEQ ID NO: 118, I some embodiments, an ILT3-binding agent comprises a heavy
chain variable region of SEQ 1D NG:117 and a light chain variable region of SEQ ID NO:118. In
some embodiments, the ILT3-binding agent comprises a heavy chain variable region of SEQ 1D
NO:162 and/or a Light chain variable region of SEQ ID NO: 164, In some embodiments, an
ILT3-binding agent comprises a heavy chain variable region of SEQ ID NG:162 and a light
chain variable region of SEQ ID NG 164, In some embodiments, the ILT3-binding agent
comprises a heavy chain variable region of SEQ ID N(O:163 and/or a light chain variable region
of SEQ ID NO:164. In some embodiments, an ILT3-binding agent comprises a heavy chain
variable region of SEQ 1D NG 163 and a light chain variable region of SEQ ID NO:163.

10
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[#8166] In some embodiments, an ILT3-binding agent comprises a heavy chain varmable region
CDR1, CDRZ, and CDR3 from the amino acid sequence of SEQ 1D NO:117 and/or a light chain
variable region CDR1, CDR2, and CDR3 from the amino acid sequence of SEQG ID NO: 118 In
some embodiments, an ILT3-binding agent {e.g., an antibody ) comprises a heavy chain variable
region CDRY, CDRZ, and CDR3 with anuno acid sequences substantially identical to CDRI,
CDRZ, and CDR3 from the amino acid sequence of SEQ 1D NO:117 and/or a light chain
vaniable region CDR1, CDR2, and CDR3 with amino acid sequences substantially wentical to
CDRI1, CDR2, and CDR3 from the amino acid sequence of SEQ 1D NO: 118

[B6157] In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
comprising a heavy chain vanable region CDR1, CDOR2, and CDR3 from the amino acid
sequence of SEGQ D NO:117 and/or a light chain vanable region comprising a light chain
vanable region CDR1, CDRZ, and CDR3 from the amuno acid sequence of SEQ ID NG 118, In
some embodiments, an ILT3-binding agent {e.2., an antibody) comprises a heavy chain variable
region comprising a heavy chain variable region CDR1, CDR2, and CDR3 with amino acid
sequences substantially identical to CDR1I, CDRZ, and CDR3 from the amino acid sequence of
SEQ ID NG: 117 and/or a light chain variable region comprising a light chain variable region
CDRI1, CDR2, and CDR3 with aming acid sequences substantially identical to CDR1, CDR2Z,
and CDR3 from the amino acid sequence of SEQ 1D NO:118.

[60168] In some embodiments, an ILT3-binding agent (e.g., an antibedy) comprises {a) a heavy
chain variable region comprising a heavy chain variable region CDR1 comprising the amino acid
sequence GFTFSSYGMS (SEQ T3 NG:27), a heavy chain variable region CDRZ comprising the
amino acid sequence TISSGGTYTFYPDSVKG (SEQ 13 NG:87), and a heavy chain variable
region CDR3 comprising the amino acid sequence RGWLLHYYAMDY (SEQ [D N(:88),
and/or {b} a light chain variable region comprising a light chain variable region CDR1
comprising the amino acid sequence RPSESVDSFGNSFMH (SEQ 1D NQO:8§9), a light chain
variable region CDR2 comprising the amino acid sequence LSSKLES (SEQ I NG:90}, and a
fight chain variable region CDR3 comprising the amino acid sequence QUHNEDPFT (SEQ 1D
NO:91) ). In some embodiments, the ILT3-binding agent comprises heavy and light chain
variable region CDIRs with amino acid sequences substantially identical 1o SEQ D NQOs:27, 87,
83, 89, 90 and 91.

[68169] In some embodiments, an ILT3-binding agent comprises a heavy chain vanable region
having at least 80% (e.g., at least 85%, at least 20%, at least 95%, at least 96%, at least 97%, at
least 98%, or at least 99%) wdentity to SEQ 1D NO: 119 and/or a hight chain variable region
having at least 80% (e.g., at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
ieast 98%, or at least 99%) identity to SEQ 1D NG:120. In some embodiments, an [LT3-binding
agent comprises a heavy chain variable region having at least 80% {e.g., at least 85%, at least
90%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99%) identity to SEG ID
NO:156 and/or a hght chain variable region having at least 80% {e.g., at least 85%, at least 90%,
at least 95%, at least 96%, at least 97%, at least 98%, or at least 99%;) identity to SEQ ID
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N(:161. In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
having at least 80% (e.g., at least 859, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, or at least 99%) identity to SEQ ID NG 137 and/or a ight chain variable region
having at feast 80% (e.g., at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
feast 98%, or at least 99%) identity to SEQ D NO:161. In some emboediments, an 1LT3-binding
agent comprises a heavy chain variable region having at least 80% {e.g., at least 85%, at least
0%, at feast 95%, at least 96%, at least 97%, at least 98%, or at least 99%} identity to SEQ ID
N 158 and/or a light chain vanable region having at least 80% {e.g., at least 85%, at least 0%,
at least 95%, at least 96%, at least 97%, at feast 98%, or at least 99%;) wdentity to SEQ 1D
NG:161. In some embodiments, an 1LT3-binding agent comprises a heavy chain variable region
having at feast 80% (e.g., at least 85%, at least 0%, at least 95%, at least 96%, at least 97%, at
ieast 98%, or at least 99%) wdentity to SEQ 1D NO:159 and/or a hight chain varable region
having at least 80% (e.g., at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, or at least 99%} identity to SEQ D3 NO: 161, In some embodiments, an ILT3-binding
agent comprises a heavy chain variable region having at least 80% {e.g., at least 85%, at least
90%, at least 95%, at least 96%, at least 97%, at least 98%, or at least 99%) identity to SEQ ID
NG 160 and/or a light chain variable region having at least 80% {e.g., at least 85%, at least 90%,
at least 95%, at least 96%, at least 97%, at least 98%, or at least 99%) identity to SEQ ID
NG:161. In some embodiments, the ILT3-binding agent comprises a heavy chain variable region
of SEQ 1D N(O:119 and/or a light chain variable region of SEQ ID NO:120. In some
embodiments, an ILT3-binding agent comprises a heavy chain vaniable region of SEQ ID
N{:119 and a light chain variabie region of SEQ ID NG 120, In some embodiments, the ILT3-
binding agent comprises a heavy chain variable region of SEQ 1D NG:156 and/or a light chain
variable region of SEQ 1D NO:161. In some embodiments, an ILT3-binding agent comprises a
heavy chain variable region of SEQ ID NGO 156 and a light chain variable region of SEQ ID
NG:161. In some embodiments, the ILT3-binding agent comprises a heavy chan variable region
of SEQ 11> NO:157 and/or a light chain variable region of SEQ 1D NG:161. In some
embodiments, an ILT3-binding agent comprises a heavy chain varnable region of SEQ ID

NG 157 and a hight chain variable region of SEQ 1D NG:161. In some embodiments, the ILT3-
binding agent comprises a heavy chain variable region of SE{ 1D NO: 158 and/or a light chain
variable region of SEQ ID N(O:161. In some embodiments, an ILT3-binding agent comprises a
heavy chain variable region of SEQ ID NO:158 and a light chain variable region of SEQ 1D
NO:161. In some embodiments, the ILT3-binding agent comprises a heavy chain variable region
of SEQ 1D N(:159 and/or a light chain variable region of SEQ ID NO: 161, In some
embodiments, an ILT3-binding agent comprises a heavy chain vanable region of SEQ ID
NO:159 and a light chain variable region of SEQ 1D NG:161. In some embodiments, the LT3~
binding agent comprises a heavy chain variable region of SEQ 1D NO:160 and/or a light chain
variable region of SEQ ID NG 161, In some embodiments, an ILT3-binding agent comprises a
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heavy chain variable region of SE( ID NO:160 and a light chain vanable region of SEQ 1D
NO:161.
[66178] In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
CDR1, CDR2, and CDR3 from the amino acid sequence of SEQ ID NG 119 and/or a light chamn
variable region CDR1, CDRZ, and CDR3 from the amino acid sequaence of SEQ 1D NG:120. In
some embodiments, an ILT3-binding agent {e.g., an antibody) comprises a heavy chain variable
region CDR1, CDRZ, and CDR3 with anuno acid sequences substantially identical to CDRI,
CDR2, and CDR3 from the amivo acid sequence of SEQ ID NO:119 and/or a light chan
variable region CDR1, CDR2, and CDR3 with amino acid sequences substantially wdentical to
DRI, CDR2, and CDR3 from the amino acid sequence of SEQ 1D NO:120.
{60171}  In some embodiments, an L T3-binding agent comprises a heavy chain variable region
comprising a heavy chain variable region CDR1, CDR2, and CDR3 from the amivo acid
sequence of SEQ 1D NO:119 and/or a light chain variable region comprising a light cham
variable region CDR1, CDR2, and CDR3 from the amino acid sequence of SEQ 1D NG:120. In
some embodiments, an ILT3-binding agent {e.g., an antibody) comprises a heavy chain variable
region comprising a heavy chain vanable region CDR1, CDR2, and CDR3 with ammo acid
sequences substantially identical to CODRY, CDR2, and CDR3 from the aming acid sequence of
SEQ 1D NO:119 and/or a light chain variable region comprising a light chain variable region
CDR1, CDR2, and CDR3 with amino acid sequences substantially identical to CDR1, CDR2,
and CDR3 from the amino acid sequence of SEQ 1D NO:120.
[66172]  In some embodiments, an ILT3-binding agent {(e.g., an antibody) coraprises {a} a heavy
chain variable region comprising a heavy cham variable region CDR1 comprising the amine acid
sequence GFTFSDYGMH (SEQ 1D NO:71), a heavy chain variable region CDR2 comprising
the amino acid sequence YISTGHTVYYADTVKG (SEQ ID NG:99), and a heavy chain variable
region CDR3 comprising the anmuno acid sequence ADGRGAMDY (SEQ 1D NG:73), and/or (b)
a light chain vanable region comprising a hght chain variable region CDR1 comprising the
amino acid sequence RASQDISNFLN (SEQ ID NO:100), a light chain variable region CDR2
comprising the amino acid sequence YTSRLHS (SEQ 1D NG:75), and a light chain variable
region CDR3 comprising the amwno acid sequence QOGNTLPWT (SEQ I NO:76). Tn some
embodiments, the ILT3-binding agent comprises heavy and light chain variable region CDRs
with amino acid sequences substantially identical to SEG ID NOs:71, 99, 73, 1060, 75, and 76.
[69173] In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
having at least 80% (e.g., at least §5%, at least 90%, at least 95%, at least 96%, at least 97%, at
least 98%, or at least 99%) identity to SEQ ID NG 121 and/or a hight chain variable region
having at feast 80% (e.g., at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at
feast 98%, or at least 99%) identity to SEQ ID NO:122. In some embodiments, the ILT3-binding
agent comprises a heavy chain variable region of SEQ 1D NO:121 and/or a light chain varable
region of SEQ ID NG 122, In some embodiments, an 1L T3-binding agent comprises a heavy
chain vanable region of SEQ 13 NG:121 and a Hight cham vanable region of SEQ [D N(G:122,
13
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[39174] In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
CDR1, CDRZ, and CDR3 from the amino acid sequence of SEQ 1D NO:121 and/or a ight chain
variable region CDRI1, CDR2, and CDR3 from the amino acid sequence of SEQG ID NQG:122. In
some embodiments, an ILT3-binding agent {e.g., an antibody ) comprises a heavy chain variable
region CDRY, CDRZ, and CDR3 with anuno acid sequences substantially identical to CDRI,
CDR2, and CDR3 from the amino acid sequence of SEQ 1D NO: 121 and/or a light chain
vaniable region CDR1, CDR2, and CDR3 with amino acid sequences substantially wentical to
CDRI1, CDR2, and CDR3 from the amino acid sequence of SEQ 1D NO:122.
{61751 In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
comprising a heavy chain vanable region CDR1, CDOR2, and CDR3 from the amino acid
sequence of SEGQ D NO:121 and/or a light chain vanable region comprising a light chain
vanable region CDR1, CDRZ, and CDR3 from the amuno acid sequence of SEQ ID NG 122 In
some embodiments, an ILT3-binding agent {e.2., an antibody) comprises a heavy chain variable
region comprising a heavy chain variable region CDR1, CDR2, and CDR3 with amino acid
sequences substantially identical to CDR1I, CDRZ, and CDR3 from the amino acid sequence of
SEQ ID NG: 121 and/or a light chain varniable region comprising a light chain variable region
CDRI1, CDR2, and CDR3 with aming acid sequences substantially identical to CDR1, CDR2Z,
and CDR3 from the amino acid sequence of SEQ 1D NO:122.
[60176] In another aspect of the disclosure, provided herein 1s a binding agent {e.g., an
antthody} that competes for binding to LT3 with any of the ILT3-binding agents described
herein. In some embodiments, provided herein s an agent that competes for binding to ILT3
with a reference antibody, wherein the reference antibody comprises {a) a heavy chain variable
region comprising a heavy chain variable region CDR1 comprising the amino acid sequence
GFTFSSYGMS (SEQ 1D NO:27), a heavy chain variable region CDR2 comprising the amino
acid sequence TISGGGSYTNYPDSVKG (SEQ 1D NO:28), and a heavy chain variable region
CDR3 comprising the armmo acid sequence REWRMTLYAMDY (SEQ ID N(:29) or
REWRYTLYAMDY (SEQ ID NG:105), and (b} a light chain vanable region comprising a light
chain variable region CDR1 comprising the anuno acid sequence RASESVDSYGNSFMH (SEQ
ID NO:30) or RASESVESYGSSFMHE (SEQ 1D NGO 106), a hight chain variable region CDR2
comprising the amino acid sequence LTSNLES (SEQ ID N(:31), and a light chain variable
region CDR3 comprising the amino acid sequence QUNNEDPFT (SEQ 1D NO:32). Insome
embodiments, provided heremn is an agent that competes for binding to ILT3 with a reference
antibody, wherein the reference antibody comprises {(a) a heavy chain variable region comprising
a heavy chain variable region CDR1 comprising the aromno acid sequence GFTFSSYGMS (SEQ
1D NG:27), a heavy chain variable region CDR2 comprising the amino acid sequence
TISGGGSYTNYPDSVEG (8EQ D NQO:28), and a heavy chain variable region CDR3
comprising the amino acid sequence REWRMTLYAMDY (SEQ 1D NO:29) or
REWRYTLYAMDY (SEQ I3 NG:10S), and (b} a light chan variable region comprising a light
chain vanable region CBRI comprising the amino acid sequence RASESVDSYGNSFMH (SEQ
14
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1D NO:30) or RASESVESYGSSFMH (SEQ ID NG:106), a fight chain variable region CDR2
comprising the amino acid sequence LTSNLES (SEQ ID NG:31), and a light chain variable
region CDR3 comprising the amino acid sequence QUNNEDPFT (SEQ 1D N(O:32) and wherein
the agent that competes with the reference antibody comprises: {8} a heavy chan variable region
CDR1 comprising the amino acid sequence GFTFSSYGMS (SEQ ID N(G:27), a heavy chain
variable region CDR2 comprising the amino acid sequence TISSGGTYTHFYPDSVKG (SEQ D
NO:87), and a heavy chain variable region CDR3 comprising the amino acid sequence
ROWLLHYYAMDY (SEQ ID NO:88), and (b} a hight chain variable region CDR1 comprising
the amino acid sequence RPSESVDSFGNSFMHE (SEQ ID N{:89), a light chain variable region
{UDR2 compnising the amino acid sequence LESKLES (SEQ 1D NO:90}, and a light cham
variable region CDR3 comprising the amino acid sequence QUHNEDPET (SEQ 1D NO:91).
[88177] In some embodiments of each of the aforementioned aspects and embodiments, as well
as other aspects and embodiments deseribed herein, an ILT3-binding agent is an antibody. In
some embodiments, the antibody 1s a monoclonal antibody. In some embodiments, the antibody
is a humanized antibody. ln some embodiments, the antibody 1s a human antibody. In some
ernbodiments, the antibody 15 a chieric antibody (1., the vanable regions of the antibody are
from one species and the constant region of the antibody 1s from a different species). In some
embodiments, the antibody is a wholg or intact antibody. In some embodiments, the antibody is
a bispecific antibody or a multispecific antibody. In some embodiments, the antibody is an
antibody fragment comprising at least one antigen-binding site. In some embodiments, the
anttbody or antibody fragment is a Fab, Fab’, F{ab ), Fv, scFv, {(scFv)a, single chain antibody,
dual variable region antibody, single variable region antibody, linear antibody, diabody,
nanobeody, or & V region antibody. In some embodiments, the antibody s an IgG antibody. In
some embaodiments, the antibody 1s an 1gG1 antibody, an IoGZ antibody, an fgG3 antibody, or an
IgG4 antibody. Tn some embodiments, the antibody comprises a kappa light chain. In some
embodiments, the antibody comprises a lambda light chan.

[39178] In some embodiments of each of the aforementioned aspects and embodiments, as well
as other aspects and embodiments described herein, an ILT3-binding agent (s attached (either
directly or indirectly) to a half-life extending motety.

[38179] In some embodiments of each of the aforementioned aspects and embodiments, as well
as other aspects and embodiments described herein, an ILT3-binding agent described herein is an
antagonist of IUT3. In some embodiments, an ILT3-binding agent mhibits ILT3 activity. In
some embodiments, the ILT3-binding agent 1s an antagonistic antibody. In some embodiments,
the ILT3-binding agent 15 an antibody that inhibits TLT3-induced immune cell suppression. In
some embodiments, the ILT3-binding agent 13 an antibody that inhibits ILT3-induced myelowd
cell suppression. In some embodiments, the ILT3-binding agent is an antibody that reactivates
tolerogenic dendritic cells.

{80186 In another aspect, the disclosure provides compositions comprising an ILT3-binding
agent described herem. In some embodiments, a composition comprises an anti-ILT3 antibody
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described herein. In some embodiments, a composition comprises a monoclonal anti-iE T3
antibody described herein. In some embodiments, a composition comprises an anti-ILT3
anttbody selected from the group consisting oft 3A3, SA7, Hz3A7.v3, 12412, 1605, 45G10G,
48A6, Hz45G10, Hz48A6, and S3F10.

[60181] In another aspect, the disclosure provides pharmaceutical compositions comprising an
ILT3-binding agent described herein and a pharmaceutically acceptable carrier. In some
embodiments, a pharmaceutical composition comprises an anti-ILT3 antibody described herein
and a pharmaceutically acceptable carrier. In some embodiments, a pharmaceutical composition
comprises a monoclonal anti-1LT3 antibody described heremn and a pharmaceutically acceptable
carrier. In some embodiments, a pharmaceutical composition comprises an anti-ILT3 antibody
selected from the group consisting oft 3A3, SA7 HzSAT vS, 12A12, 16CS5, 45G10, 48A6,
Hz45G10, Hzd8A6, and 53F10 and a pharmaceutically acceptable carrier. In some
embodiments, a pharmaceutical composition comprises an anti-ILT3 antibody comprising a
heavy chain variable region comprising a VHCDRIE, a VHCDRZ, and a VHCDR3 of an anii-
ILT3 antibody selected from the group consisting of: 3A3, 5A7, HzSA7 v5, 12A12, 16CS5,
45G10, 48A6, Hed5G10 (any of the 2 humanized Hz45G10 antibodies described in Example
15), Hz48A6 {any of the S humanized Hz4BAG6 antibodies described 1n Example 15), and 53F10;
and a light chain variable region comprising a VLCDRI, a VLCDR2, and a VLCDR3 of an anti-
IL'T3 antibody selected from the group consisting of: 3A3, SA7, HzSA7 v3, 12A12, 16C35,
45G10, 48A6, Hz45G10 (any of the 2 humanized Hz45G10 antibodies described in Example
13}, Hzd8AG (any of the 5 humanized Hz48A6 antibodies described n Example 15), and S3F19;
and a pharmaceutically acceptable carrier.

[66182] In some embodiments of each of the aforementioned aspects, as well as other aspects
and/or embodimenis described elsewhere herein, the ILT3-binding agent is isolated. In some
embodiments, the ILT3-binding agent 1s substantially pure.

{66183] In another aspect, the disclosure provides polynucleotides comprising one or more
polynucleotides that encode an 1L T3-binding agent described herein. In some embodiments, the
one or more pelynucleotide(s) are isclated. In some embodiments, a vector comprises one or
more polynucieotides that encode an ILT3-binding agent described herein. Tn some
embodiments, an 1solated cell comprises one or more polynucleotide that encode an ILT3-
binding agent described herein. In some embodiments, an 1solated cell comprises a vector
comprising one or more polynuclectides that encode an ILT3-binding agent described herein. In
some embodiments, a cell comprises an ILT3-binding agent described heremn. In some
embodiments, a cell produces an ILT3-binding agent described herein. In some embodiments,
the cell 1s a monoclonal cell line. In some embodiments, the cell 1s a hybridoma.

[60184] In another aspect, the disclosure provides methods of using the ILT3-binding agents
described herein. In some embodiments, a method comprises using a compasition comprising an
TL.T3-binding agent described herein. In some embodiments, a method comprises using a
pharmaceutical composition comprising an ILT3-binding agent described herein.
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[30183] In some embodiments, methods of disrupting, inhibiting, or blocking the binding of
ILT3 to a ligand and/or binding partner are provided. In some embodiments, a method of
disrupting, inhibiting, or blocking the binding of ILT3 to fibronectin in a nuxture of cells
comprises contacting the cells with an ILT3-binding agent described herein. In some
embodiments, a method of disrupting, inhibiting, or blocking the binding of ILT3 t¢ APOE ina
nuxture of cells comprises contacting the cells with an ILT3-binding agent described heremn. In
some embodiments, a method of disrupting, inhubiting, or blocking the binding of TLT3 to
CNTFR m a mixture of cells comprises contacting the cells with an ILT3-binding agent
described herein.

[60186] In some embodiments, a method of disrupting, inhibiting, or blocking the binding of
LT3 to fibronectin in a subject comprises adminstering to the subject an effective amount of an
TL.T3-binding agent described herein. Tn some embodiments, a method of disrupting, nhibiting,
or blocking the binding of ILT3 to APOE in a subject comprises adnunistering to the subject an
effective amount of an ILT3-binding agent described herein. In some embodiments, & method of
disrupting, inhibiting, or blocking the binding of ILT3 to CNTFR in a subject comprises
administering to the subject an effective arvount of an ILT3-binding agent described herein.
{38187] In some embodiments, methods of disrupting, inhibiting, or blocking 1L'T3 activity are
provided. In some embodiments, a method of disrupting, inhibiting, or blocking fibronectin-
mduced ILT3 activity in a mixture of cells comprises contacting the cells with an HL.T3-binding
agent described herein. In some embodiments, a method of disrupting, inhibiting, or blacking
ILT3-mduced suppression of myeloid cells comprises contacting the cells with an TLT3-binding
agent described herein. In some embodiments, a method of disrupting, inhibiting, or blocking
ILT3-induced suppression of myeloid cell activity comprises contacting the cells with an [LT3-
binding agent described herein. In some embodiments, a method of disrupting, inhibiting, or
blocking ILT3-induced suppression of myeloid cell activity restores FeR activity 1o the myeloid
cells. In some embodiments, a method of disrupting, jnhibiting, or blocking ILT3-induced
suppression of myeloid activity restores chemokine/cytoking production in the myeloid cells. In
some embodiments, a method of disrupting, inhibiting, or blocking ILT3-induced suppression of
myelowd cell activity restores the cell proliferation activity. In some embodiments, the myeloid
celis are monocytes. In some embodiments, the myeloid cells are macrophages. In some
embodiments, the myeloid cells are dendritic cells. In some embodiments, the myeloid cells are
tolerogenic dendritic cells. In some embodiments, the myeloid cells are APCs.

g, or blocking fibronectin-

geck]

[60188] In some embodiments, a method of disrupting, nhibitin
induced ILT3 activity in a subject comprises administering to the subject an effective amount of
an [ILT3-binding agent described herein. In some embodiments, a method of disrupting,
mhibiting, or blocking ILT3-induced suppression of myeloid cells in a subject, comprising
administering to the subject an effective amount of an ILT3-binding agent described herein. In
some embodiments, a method of disrupting, inhubiting, or blocking ILT3-induced suppression of
myeloid cell activity 1n a subject comprises administering to the subject an effective amount of
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an ILT3-binding agent described herein. In some embodiments, a method of disrupting,
mhibiting, or blocking ILT3-induced suppression of myeloid cell activity in a subject restores
FeR activity in myeloid cells, and/or restores chemokine/eyiokine production in myeloid cells,
In some embodiments, the myeloid cells are monocytes. In some embodiments, the myeloid
cells are macrophages. In some embodiments, the myeloid cells are dendritic cells. In some
embodiments, the myeloid cells are tolerogenic dendritic cells. In some embodiments, the
myeloid cells are antigen-presenting cells {APCs).
{66188} In some embodiments, a method of treating cancer 1n a subject comprises administering
to the subject a therapeutically effective amount of an ILT3-binding agent described herein. In
some embodiments, administration of an IL'T3-binding agent described herein
stimulates/activates tumor-associated suppressive myeloid cells, for example, by blocking the
mteraction between ILT3 and fibronectin, APOE or CNTFR, resulting n an increagse of immune
responses such as anti-tumor T cell respounses, and thus activates immune response against the
cancer/tumor in the subject. In some embodiments, administration of an ILT3-binding agent
described herein blocks the interaction between 1L T3 and fibronectin in a suppressive tumor
microenvironment, and reprograms/stimulates myeloid cells such as tolerogenic dendritic cells.
As a result, this increases the secretion of T cell-recrutting chemokines by the myeloid cells, and
the ability of myeloid cells to induce proliferation and cytokine secretion of T cells in the tumor
microenvironment. In some embodiments, the cancer 1s breast cancer, lung cancer, head and
neck cancer, colorectal cancer, prostate cancer, skin cancer, melanoma, stomach cancer, gastric
cancer, intestinal cancer, cervical cancer, uterine cancer, endometrial cancer, urinary bladder
cancer, brain cancer, esophageal cancer, liver cancer, kadney cancer, or testicular cancer. In some
embodiments, the cancer i3 a pancreatic cancer. In some embodiments, the cancer 1S an ovarian
cancer. In some embodiments, the cancer is a sarcoma. In some embodiments, the cancer is a
hematologic cancer. In some embodiments, the cancer is a myelogenous leukemia. In some
embodiments, the myelogenous cancer 15 acute myeloid leakemia (AML). In some
embodiments, the myelogenous cancer 1s a chronic myeloid leukemia. In some embodiments,
the cancer is a myelodysplastic syndrome. Myelodysplastic syndromes (MDS) are a group of
cancers in which tmmature blood cells in the boue marrow do not mature and therefore do not
become healthy blood cells. In some embodiments, myelodysplastic syndrome develops into
AML. In some embodiments, the cancer or the microenvironment where the cancer resides is
fibronectin rich. In some embodiments, the cancer or the microenvironment where the cancer
resides has hugher expression of fibronectin than its non~-cancerous counterpart. In some
embodiments, the tumor microenvironment of the cancer has increased expression level of
fibronectin. In some embodiments, the cancer expresses ILT3. In some embodiments, the cancer
is a certain type of B cell leukemia or lymphoma which expresses ILT3.
[30198] In some embodiments, a method of inhibiting tumor growth in a subject comprises
administering to the subject a therapeutically effective amount of an TLT3-binding agent
described herein. In some embodiments, a method of increasing or enhancing an immune
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response to a tumor or tumor celfs m a sebject comprises administering to the subject a
therapeutically effective amount of an ILT3-binding agent described herein. In some
embodiments, a method of activating or enhancing a persistent or fong-term tromune response to
a fumor or tumor cells in a subject comprises administering to the subject 3 therapeutically
effective amount of an ILT3-binding agent described herein. In some embodiments, a method of
nhibiting tumor relapse or tumor regrowth in a subject comprises administering to the subject a
therapeutically effective amount of an TLT3-binding agent described herein. Ton some
embodiments a method of mducing a persistent or long-~term immunity that inhibifs tumor
relapse or turnor regrowth in a subject comprises administering to the subject a therapeutically
effective amount of an ILT3-binding agent described herein. In some embodiments, the tumor 8
a pancreatic tumor, a breast tumor, a lung tumor, a head and neck tumor, a colorectal tumor, a
prostate tumor, a skin tumor, a melanoma tumor, a stomach tumor, a gastric tumor, an intestinal
tumor, an ovarian tumor, a cervical tumor, an sterine tumor, an endometrial tumor, a bladder
tumor, a brain tumor, an esophageal tumor, a liver tumor, a kidney tumor, a testicular tumor, a
sarcoma, or a hematologic tumor. In some embodiments, the tumor arises from Myelodysplastic
syndromes. In some embodiments, the tumor expresses IL T3, In some embodiments, the tumor
1s a certain type of B cell leukemua or lymphoma which expresses ILT3
[60191] In some embodiments, a method of activating myeloid cells, for example, in the tumor
microenvironment, in a subject with a tumor comprises administering to the subjecta
therapeutically effective amount of an TLTV3-binding agent described herein. In some
embodiments, the myeloid cells are primary dendritic cells or tolerogenic dendnitic cells. In
some embodiments, the myeloid cells are monocyles or macrophages. In some embodimenis, a
method of reactivating tolerogenic dendritic cells in a subject comprises administering to the
subject a therapeutically effective amount of an ILT3-binding agent described herein. In some
embodiments, the tolerogenic dendritic cells are found 1n the tumor microenvironment,
[66192] In veianother aspect, the disclosure provides a method of treating cancer i a human
subject. The method comprises administering to the human subject a therapeutically effective
amount of the antibody or the pharmaceutical composition described herein. In some cases, the
cancer or the nmucroenvironruent where the cancer resides is fibronectin rich. In some
embodiments, the cancer or the microenvironment where the cancer resides has higher
expression of fibronectin than its non-cancerous counterpart. In some embodiments, the tumor
microenvironment of the cancer has increased expression level of fibronectin. In some
embodiments, the cancer expresses ILT3. In certain cases, the cancer 1s pancreatic cancer, breast
cancer, fung cancer, head and neck cancer, colorectal cancer, prostate cancer, skin cancer,
melanoma, stomach cancer, gastric cancer, intestinal cancer, ovarian cancer, cervical cancer,
uterine cancer, endometrial cancer, urinary bladder cancer, brain cancer, esophageal cancer, liver
cancer, kidney cancer, sarcoma or testicular cancer, a hematologic cancer, myelogenous
feukemia, acute myeloid feukemia (AML), chronic myeloid leukemia, or myelodysplastic
syudrome.
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[88193] In some embodiments of any of the methods described herein, the ILT3-binding agent
is administered to a subject as part of a combination therapy. In some embodiments, the
combination thetapy comprises at least one additional therapeutic agent,

[B0194] In another aspect, the disclosure provides a combimation comprising a bindmng agent or
antibody described heremn and an anti-PD-1 antibody. In another aspect, the disclosure provides
a combination comprising a means for inhibiting the interaction between human ILT-3 and
fibronectin and an anti-PD-1 antibody. The means for inhibiting the interaction between ILT-3
and fibronectin ts an antibody described herein,

{80198  In another aspect, the disclosure features a pharmaceutical composttion comprising the
antibody described herein, and a pharmaceutically acceptable carrier. Also disclosed 1s the use
of an L. T3-binding agent {e.g., an antibody) described herein in the manufacture of a
medicament for the treatment of cancer. In some embodiments, use of an [LT3-binding agent
described herein is for treatment of cancer. In some embodiments, use of an ILT3-binding agent
described herein s for inhibition of tumor growth.

[68196] In ancther aspect, the disclosure features a pharmaceutical composition comprising a
means for inhibiting the interaction between human LT3 and fibronectin; and a
pharmaceutically acceptable carrier. In some mstances, the means for inlubiting the interaction
between human ILT3 and fibronectin is an anti-human 1L T3 antibody. In certain cases, the
antibody comprises the VH-CDR1I, VH-CDR2, and VH-CDR3 of a heavy chain variable region
and the VL-CDRI1, VL-CDR2, and VL-CDR3 of a light chain variable region, wherein the heavy
chain vaniable region and the light chain vanable region comprises the amino acids sequences
respectively n: SEQ I NOs. 123 and 124; SEQ ID NOs..156 and 161; SEQ ID NGs.: 157 and
161; SEQ 2 NOs 158 and 161; SEQ ID NOs. 159 and 161; SEQ ID NOGs.: 160 and 161; SE(Q
ID NOs.: 162 and 164; or SEQ ID NOs 1163 and 164, In some cases, the antibody comprises the
VH-CDRI1, VH-CDR2, and VH-CDR3 of a heavy chaion variable region and the VL-CDR1, VL~
CDR2, and VL-CDR3 of a Light chain vanable region, wherein the heavy chain variable region
and the light chain variable region comprises the amino acids sequences respectively i SEQ ID
NQOs.:123 and 124; SEQ 1D NOs 1156 and 161; SEQ 1D NOs.:157 and 161; SEQ ID NOs /158
and 161; SEQ ID NOs.:159 and 161; SEQ ID NOs 160 and 161; SEQ ID NQs.:162 and 164; or
SEQ ID NQGs. 163 and 164,

[66197] In some embodiments of each of the aforementioned aspects and embodiments, as well
as other aspects and embodiments described herein, the subject 1s human.

[86198] Where aspects or embodiments of the disclosure are described i terms of a Markush
group or other grouping of alternatives, the present disclosure encompasses not only the entire
group listed as a whole, but also each member of the group individually and all possible
subgroups of the main group, and also the main group absent one or more of the group members.
The present disclosure also envisages the explicit exclusion of one or more of any of the group
members in the claimed disclosure.
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BRIEF DESCRIPTION OF THE FIGURES
(60199} Figure 1A-1F. Representative results of FACS screening with anti-IL T3 antibodies and
LILRB-expressing cells.
[B0208] Figure 2A-2E. Representative results of FACS screening with anti-ILT3 antibodies and
LILR A-expressing cells.
[#0201] Figure 3. Reporter cell assay - ILT3 and LX-2 cell interaction. Bulk cultures of LX-2
cells were cultured in basal media or in activation media for three days. Treated and untreated
LX-2 cells were harvested and washed. 2 x 10° of LX-2 cells were co-cultured with 4 x 10°
reporter cells contaning (1) reporter cells with no receptor; (it) reporter cells with B7-H4
extracellular domain; or (111) reporter cells with ILT3 extracellular domamn. Cells were incubated
overnight at 37° C in RPMI 1640 containing 10% FBS. The reporter cells were pre-stained with
CeliTracker Deep Red to distinguish them from LX-2 cells upon analysis. The next day, reporter
cells were assayed for GFP expression by FACS,
[60262] Figure 4. Identification of ILT3 ligand using immunoprecipitation and gel
electrophoresis. Immunoprecipitation was performed using Protein G dynabeads according to
the manufacturer’s mstructions. 10 pg of ILT3ECD-Fe or control human Fc was bound to 50 ul
of magnetic Dynabeads for 30 mmutes at 4° C. Supernatant was removed and protein lysate
from the unireated or activated LX-2 cells was added. For each treatment condition, lysate
comaining approximately 615 pg of protein was added to the Dynabead complexes and
mcubated overnight at 4° C with gentle rotation. Protein lysates were removed and Dynabeads
were washed three times with 200 pl of lysis buffer for 5 nuoutes per wash. 50 pl of elution
buffer comprised of protein loading buffer, reducing agent, and lysis buffer in a ratio of 15:4:1
was added to Diynabeads. Proteins were eluted at 95° C for 5 minutes and samples (10 ul of each
protein elute) were run on polyacrviamide electrophoresis gels. To identify bands of interest,
stiver stain analysis was performed using a PlusOne Silver Stamning kit ¢ GE Healthcare)
according to the manufacturer’s mstractions. Gels were imaged using a Gel Boc™ EZ system
{Bio-Rad).
[60203] Figure 5. Reporter cell assay - ILT3 and fibronectin interaction. 96-well Maxisorp
(Nunc) plates were coated with 5 ug/ml. of human Fe protein (R&D Systems), plasma-derived
fibronectin (Millipore}, or recombinant fibronectin (R&D Systems) m PBS at room temperature
for 2 hrs. Plates were washed twice with PBS and then blocked with RPMI 1640 containing
10% FBS. NFAT-GFP reporter cells {(as described herein in Example 5) expressing B7-H4
extracellular domain, LAIRT extracellular domain, or ILT3 extracellular domain (1 x 10°
cells/well} were added to the coated wells and the plates were incubated overnight at 37° C.
Cells were assayed for GFP expression by FACS and compared with non-activated reporter cells.
[60284] Figure 6. Aniibody inhibition of LT3 and fibronectin interaction. 96-well Maxisorp
plates were coated with 5 pg/mL plasma-derived fibronectin in PBS at room temperature for 1
hr. After coating, an isotype control antibody, anti-ILT3 antibody 16CS, anti-fibronectin
anttbody F14 {a rabbit monoclonal antibody), or anti-fibronectin antibody PAS (a rabbut

21



WO 2021/127200 PCT/US2020/065642

polyclonal antibody) were added to the wells at a final concentration of 5 or 20 pg/ml. NFAT-
GFP reporter cells expressing 1L T3 extracellular domain (1 x 10° cells/well} were added to the
wells and the plates were incubated overnight at 37° C. Cells were assayed for GFP expression
by FACS and compared with non-activated reporter cells.

[60205] Figure 7. Antibody inhibition of ILT3 and fibronectin interaction. 96-well Maxisorp
plates were coated with 5 pg/mL plasma-derived fibronectin at room temperature for 1 hour.
After coating, an 1sotype control antibody, anti-ILT3 antibody 16C3, or anti-ILT3 antibody
chSA7 were added 1o the wells 10 6-fold dilutions ranging from 66 nM to 0002 oM. Next,
NFAT-GFP reporter cells expressing ILT3 extracellular domain (1 x 107 cells/well) were added
to the wells and the plates were incubated overnight at 37° C. Cells were assayed for GFP
expression by FACS and compared with non-activated reporter cells.

[60206] Figure 8. Representative diagram of fibronectin structure.

[66207] Figure 9. Reporter cell assay to identify ILT3 binding site on fibronectin. 96-well
Maxisorp plates were coated with full-length fibronectin or fibronectin fragments. The plates
were incubated at room temperature for 2 hours. Plates were washed twice with PBS and then
blocked with RPMI 1640 containing 10% FBS. NFAT-GIFP reporter cells expressing 1LT3
extracellular domain (1 x 10° cells/well) were added to the wells and the plates were incubated
overnight at 37° C. Cells were assayed for GFP expression by FACS and compared with non-
activated reporter cells.

[60208] Figure 10. Reporter cell assay to identify 1LT3 binding site on fibronectin. Fibronectin
fragments were prepared and coated onto 96-well Maxisorp plates, as well as full-length
fibronectin. The plates were incubated at room temperature for 2 hours. Plates were washed
twice with PBS and then blocked with RPMI 1640 containing 10% FBS. NFAT-GEP reporter
cells expressing ILT3 extracellular domain (1 x 10° cells/well) were added to the wells and the
plates were mncubated overnight at 37° €. Cells were assayed for GFP expression by FACS and
compared with non-activated reporter cells.

[39209] Figure 11. FcR-induced activation in THP-1 cells. 96-weli Maxisorp plates were co-
coated with fibronectin at 5 pg/mb and an anti-KLUH antibody 8t 0, 1, 5, and 10 pyp/mb. Plates
were incubated at room temperature for 2 hours, washed twice with PBS, and blocked with
RPMI 1640 containing 10% FBS. THP-1 or THP-1 ILT3-KO cells (2 x 10° cells/well) were
added to the wells and the plates were incubated overnight at 37° C. Cell-free culture
supernatants were collected and IL-8 was measwred by Luminex assay. [L-8 was normalized to
that of THP-1 cells without FeR stimulation.

[60216] Figure 124-12C. FeR-nduced activation in THP-1 cells. 12A. 96-well Maxisorp
plates were co-coated with fibronectin and an anti-KLH antibody. Plates were mcubated at room
temperature for 2 hours, washed, and blocked with RPMI 1640 containing 10% FBS. THP-1 or
THP-1 ILT3-KO cells {2 x 10° cells/well} were added to the wells in the presence of anti-ILT3
antibody 16CS (5 pg/ml) or an anti-KLH antibody. The plates were 1ncubated overnight at 37
C, ceil-free culture supernatants were collected, and IL-8 was measured by Luminex assay. 12B.
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Human monocytes were isolated from cryopreserved peripheral blood mononuclear cells. To
generate dendritic cells, monocytes were plated at 2 x 10° cells/mL in X-VIVO™ 15 media
containing human GM-CSF and human IL-4 and cultured for 5-7 days. 96-well Maxisorp plates
were co-coated with fibronectin and an anti-KLH antibody. Plates were incubated at room
temperature for 2 hours, washed, and blocked with RPMI 1640 containing 10% FBS. Dendritic
cells {2 x 10° celis/well) were added to the wells in the presence of anti-ILT3 antibody 16CS or
an anti-KLH antibody. The plates were incubated overnight at 37° C and cell-free culture
supernatants were collected and TNF-g was measured by Luminex assay. 12C. 96-well
Maxisorp plates were coated with fibronectin and an anti-KLH antibody. Plates were incubated
at room temperature for 1 hour, washed with PBS, and blocked with X-VIVQ™ 15 media for 30
munutes. Dendritic cells were washed, resuspended in X-VIVO™ 15 media, and incubated with
anti-IL T3 antibody 16CS, anti-ILT3 antibody ch3A7, or control anti-KILH antibody at room
temperature for 20 minutes. Cells were plated into coated wells (7 x 10° cells/well) and
mcubated overmight Media was harvested for determination of TNFa production by Luminex
assay after 24 hours.
{60211} Fagure 13, FeR-induced activation it THP-1 cells. Nunc Maxisorp plates were co-
coated with human fibronectin and an anti-KLH antibody for 2 hr at room temperature. Plates
were blocked with X-VIVO™ 15 media for 30 minutes prior to the addition of cells and test
antibodies. THP-1 Dual ™ KE-mSTING reporter cells in X-VIVO™ 15 media (2 x 10°
celis/ml) were mixed ata 1:1 ratio with a conirol antibody, ant-1LT3 antibody 16C3, or anti-
ILTS antibody ¢hSA7. The mixtures were incubated for 30 minutes, seeded onto plates at 100
ul/well, and the plates were incubated overmght. Reporter activity was measured by combining
25 uL of culture supernatant with 100 gL of Quanti-Blue SEAP substrate, incubating the
samples at 37° C for 2 hours, and reading the absorbance at 620 nm.
[80212] Figure 14, ILT3 binding to endogenously expressed fibrovectin. Detroit 551 celis were
plated onto poly-D-lysine-coated 384-well plates at 6 x 10° cells/well and incubated for two
days. Monolayers were rinsed with HBSS containing Mg’ and Ca®". ILT3-ECD-Fc was added
to the wells in the presence of ant-ILT3 antibody 16CS, anti-ILT3 antibedy ¢hSA7, or control
antt~-KLH antibody. The antibodies were serially diuted 3-fold in media containing the 1113~
ECD-Fe (range of 66 nM to 0.27 aM). Cells were mncubated for 1 hr at room temperature and
then washed three times with HBSS and fixed with 3.7% formakin for 10 min. Monolayers were
rinsed with PBS and blocked with 1% BSA in PBS before staining with Hoechst stain and a
commercially available polyclonal anti-ILT3 antibody. An AlexaFluor 647-conjugated rabbit
anti~goat Fo secondary antibody was added, cells were imaged, and the level of fluorescence was
gquantified using a Cellinsight ymaging system.
{60213} Figure 15. Effect of anti-IL'T3 antibody on chemokine production by dendritic cells.
The macrophage migration assays were performed using an Incucyte® Zoom Live-Cell Analysis
systern. Membranes of Incucyte Clear-View 96-well chemotaxas plates (Sartorius) were pre-
coated with 50 pg/ml of Matrigel® (diluted 10 X-VIVO™ 15 media with 10% FBS) for 30
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minutes at 37° C, followed by 30 minutes at room temperature. Macrophages (5 x 107
cells/well} were added to the top chambers of the chemotaxis plates, and the bottom chambers
were filled with conditioned media derived from dendritic cells. Phase-contrast images were
captured every hour for 24 hours and data was analyzed using Incucyie analysis software.
[60214] Figure 16A-16B. Allogeneic MLR assay.

[30215] Figure 17A-17B. Effect of anti-ILT3 antibodies on cytokine production from dendritic
cells.

[66216] Figure 18A-18B. Effect of anti-1L T3 antibodies on tolerized dendritic cells.

{02177 Figure 19, Allogeneic MLR assay with anti-ILT3 antibody i combination with anti-
PD-1 antibody .

[60218] Figure 20A-208 show that anti-IL T3 antibodies reversed fibronectin-mediated
mhibition of FcR signaling and TNF-g production m primary macrophages.

160219] Figure 21 A-21B show that anti-1LT3 antibodies reversed fibronectin-mediated
mnhibition of FeR signaling and IL-6 production in 1L-10 polarized macrophages.

[68228] Figure 22 shows that anti-FL T3 antibodies reversed fibronectin-mediated inhubition of
FeR signaling (NF-kB reporter activity) mTHP-1 cells expressing cynomolgus 1LT3.

[80221] Figure 23 shows that anti-ILT3 antibodies reversed fibronectin (FN}-mediated
mhibition of MIP-1a production in cynomolgus monocyte derived dendritic cells. * indicates
P<0.001.

[66222] Figure 24 shows that anti-ILT3 antibodies reversed fibronectin {FN)-mediated
inhubition of FeR signaling and IL-8 production jo cynomolgus monocyte denived dendritic cells.
* mdicates P<0.01.

[60223] Figure 25. Anti-tumor activity of anti-ILT3 antibodies in humanized mouse model.

DETAILED DESCRIPTION
166224] The present disclosure provides novel agents, including but not limited to polypeptides
such as antibodies, that bind immunoglobulin-like transcript 3 (ILT3). The ILT3-binding agents
mchude, but are not himited to, polypeptides, antibodies {including antigen-binding fragments
thereof}, scaffold proteins, and heterodimeric molecules. TLT3-binding agents include, but are
not limited to, antagonists of ILT3 activity, inhibitors of LT3 activity, and/or agents that inhibit
1L T3 suppressive activity. Related polypeptides, polynucleotides, vectors, compositions
comprising the agents, celis comprising the related polynucleotides or vectors, and methods of
making the agents are also provided. Methods of using the novel ILT3-binding agents are also
provided.
L Defimtions
[66225] In order that the application may be more completely understood, several definitions
are set forth below. Such definitions are meant to encompass grammatical equivalents.
[88226] The termo “antibody” 15 used m the broadest sense and includes, for example, an mtact
mamunoglobulin, and an antibody fragment containing an antigen binding portion. Traditional
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antibody structural units typically comprise a tetramer. Each tetramer 13 typically composed of
two identical pairs of polypeptide chains, each pair having one “hight” (typically having a
molecular weight of about 25 kI?a) and one “heavy” chain {(typically baving a molecular weight
of about 50-70 kDa}. Human Hight chains are classified as kappa and lambda light chains. The
present invention 1s directed to antibodies or antibody fragments {antibody monomers) that
generally are based on the IgG class, which has several subclasses, including, but not inuted to
1gG1, 1962, 1eG3, and 1gG4. In general, IgG1, [gG2 and 1G4 are used more frequently than
I1g(G3. It should be noted that [gGs bhave different allotypes. All IgGs allotypes can be used for
this invention. For example, [gG1 has polymorphisms at 356 (D or E) and 358 (L. or M}. The
sequences depicted herein use the 356E/358M allotype, however, the other allotypes are mcluded
herein. As will be appreciated by those in the art, the exact numbering and placement of the
Complementary Betermuning Regions (CDRs) can be different among different numbering
svstems. However, it should be understood that the disclosure of a variable heavy and/or
variable light sequence includes the disclosure of the associated {inherent} CDBRs. Accordingly,
the disclosure of each variable heavy region (VH) is a disclosure of the VHCDRs (e
VHCDRI, VHCDRZ and VHCDR3) and the disclosure of each variable light region (VL) is a
disclosure of the VLCDRs (e.g. VLCDRI, VLCDRZ2 and VLCDR3).

[60227] A useful comparison of CDR numbering is as below, see Lafranc et al., Dev. Comp.
immunol. 27(1}:55-77 (2003}

Kabat+ | IMGT Kabat | AbM Chothia | Contact
Chothia
vhCDRI | 26-35 27-38 31-35 | 26-35 26-32 30~
VhCDRZ | 50-65 | 56-65 | 50-65 | 50-38 | 52-56 | 47-5

(o8]
()

o

vhCIDR3 | 95-102 1O5-117 | 95-102 | 953-102 § 95-102 | 93-101
viCDR1 | 24-34 27-38 24-34 | 24-34 24-34 30-36
viCDR2 | 50-56 56-65

(4

0-36 50-56 50-56 46-55

viCDR3 | 89-.97 105-117 | 8997 88-97 89-97 89-96

[B0228] “Percent (%) amino acid sequence identity”, “Percent (9%6) sequence identity” or
“Percent (%6} 1dentity” with respect to a protemn sequence 13 defined as the percentage of amino
acid residues in a candidate sequence that are 1dentical with the amino acid residues in the
specific {parental) sequence, after aligning the sequences and introducing gaps, if necessary, to
achieve the maximum percent sequence dentity, and not considering any conservative
substitutions as part of the sequence identity. Alignment for purposes of determiming percent
amino acid sequence identity can be achieved in various ways that are within the skill in the art,
for instance, using publicly available computer software such as BLAST, BLAST-2, ALIGN or
Megalign (DNASTAR) software. Those skilled in the art can determune appropriate parameters
for measuring alignment, including any algorithms needed to achieve maximal alignment over
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the full length of the sequences being compared. One particular program is the ALIGN-2
program outlined at paragraphs [0279] to [0280] of US Pub. No. 20160244525, hereby
meorporated by reference. Another approximate alignment for nucleic acid sequences is
provided by the local homology algorithm of Smuth and Waterman, Advances in Applied
Mathematics, 2:482-489 (1981). This algorithm can be applied to amino acid sequences by using
the scoring matrix developed by Davhoff, Atlas of Protein Sequences and Structure, MO
Davhoff ed., S suppl. 3:353-358, National Biomedical Research Foundation, Washington, D.C |
USA, and normalized by Gribskov, Nucl. Acids Res. 14(6).6745-6763 {1986).

[38229] By “Fc¢” or “Fe region” or “Fe domam” as used herein is meant the polypeptide
comprising the constant region of an anitbody excluding the first constant region
immunoglobulin domain (e.g., CH1) and in some cases, part of the hinge. For IgG, the Fe
domain comprises immunoglobulin domains CH2 and CH3 (CyZ and Cy3) and the lower hinge
region between CHI (Cyl) and CH2 (Cy2). Although the boundaries of the Fe region may vary,
the human IgG heavy chain Fo region is usuaily defined to include residues C226 or P230 1o its
carboxyi-terminus, wherein the numbering is according to the EU index as in Kabat.
Accordingly, “CH” domains in the context of IgG are as follows: “CH1” refers to positions 118-
215 according to the EU index as m Kabat. “Hinge” refers to positions 216-230 according to the
EU index as in Kabat. “CHZ2" refers to positions 231-340 according to the EU index as in Kabat,
and “CH?3” refers to positions 341-447 according to the EU index as in Kabat. Thus, the “Fc
domain” includes the -CH2-CH3 domain, and optionally a hinge domain (hinge-CH2-CH3). In
some embaodiments, as 1s more fully described below, amino acid modifications are made to the
Fcregion, for example to alter binding to one or more FoyR recepiors or 1o the FeRno receptor.
[60238] By “myeloid cells” as used herein refer to any cells having myeloid origin, including
but not limited to monocytes, macrophages, and dendritic cells.

[68231] By “substantially identical” as used herein with respect to a CDR amino acid sequence
refers to at least 1 amino acid modification (e.g., 1, 2, 3, 4, 5, or 6 armino acid modifications} n
the CDR sequence, wherein the modification of the CDR sequence in combination with the rest
five CDRs (with or without further modifications in any one or more of the five CDRs) do not
change the affintty (Ko measured by e.g., SPR technology in a Biacore system) of the resulting
antigen binding domain more than 50 folds in comparison to the antigen binding domain
comprising the six original CDRs.

IL ILT3-binding agents
[B0232] Amino acid {aa) sequences for human ILT3 (UmiProtkB No. Q8NHI6) and
cynomoigus monkey (“cyno”) ILT3 (NCBI Ref No. XP $15297198) are provided herein as SEQ
ID NGO 1 and SEQ ID NO:6, respectively.  As used herein, reference to amine acid positions of
TLT3 refer to the numbering of amino acid sequences including the signal sequence.
[60233] ILT3 13 a single pass type I transmembrane protein with a predicted molecular weight
of approximately 47 kDa. IL'T3 has been observed o be predomunantly expressed on myeloid
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antigen presenting cells, such as normal monocytes, macrophages, and dendnitic cells. LT3 1s
characterized by an extracellular domain comprising two Ig-like C2 type domains, a
transmembrane domain, and a long cytoplasmic domain containing 3 ITIM domaivs {see, e.g,,
Cellaetal, 1997, J. Fxp. Med., 185:1743-1751}. The two Ig-like C2-type domains may be
referred to heretn as Domain 1 {D1) and Domain 2 {2}, D1 is situated at the N-terminal portion
of the protein and D2 is situated closest to the transmembrane region. As characterized within
UniProtKB, human ILT3 15 a protein of 448 amino acids {aa) - the signal sequence 15 aa 1-21, the
extracellular domain s aa 22-259, the transmembrane region s aa 260-280, and the cvitoplasmic
domain 1s aa 281-448. Within the extracellular domain, D1 15 ag 27-188, D2 is aa 124-218, and
the “stem region” 15 aa 219-259. With the cytoplasmic domain, I'TIMs are aa 358-363, 410-415,
and 440-445,
[60234] 1o some embodiments, an 1L T3-binding ageot binds ILT3 or a fragment of ILT3. In
some embodiments, a fragment of ILT3 comprises the extracellular domain. In some
embodiments, a fragment of ILT3 comprises one of the Ig-like C2 type domains {e.g., D1 or B2},
In some embodiments, a fragment of [L13 comprises both of the Ig-like C2 type domains {e.g.,
D1-D2). In some embodiments, a fragment of ILT3 comprises both of the Ig-like C2 type
domains and the stem region {e.g., D1-D2-stem). In some embodiments, a fragment of ILT3
comprises one of the [g-like C2 type domains and the stem region {e.g., D1-stem or D2-stem).
In some embodiments, the extracellular domain of human IL'T3 comprises amino acids 22-259 of
SEQ ID NO:1. In some embodiments, D1 of human [ILT3 comprises amino acids 27-118 of SEQ
ID NG In some embodiments, D2 of human LT3 comprises anmino acids 124-218 of SEQ ID
NG In some embodiments, D1-D2 of human LT3 comprises aming acids 27-218 of SEQ ID
NO:1. Insome embodiments, D1-D2-stem of human ILT3 comprises aming acids 27-259 of
SEQ ID NG:1. In some embodimenis, D2-stem of human ILT3 comprises amino acids 124-259
of SEQ ID NG 1. In some embodiments, a fragment of human ILT3 comprises the amino acid
sequence of SEQ 1D NO:3. In some embodiments, a fragment of human ILT3 comprises the
amino acid sequence of SEQ 1D NO:4. In some embodiments, a fragment of human ILT3
comprises the amino acid sequence of SEQ ID NGO:S. In some embodiments, a fragment of
human ILT3 comprises the amimno acid sequence of SEQ ID NG4 and SEQ ID NG:S, In some
embodiments, the extracellular domain of cyno ILT3 comprises amino acids 22-259 of SEQ [D
NQO:6. In some embodiments, D1 of cyno ILT3 comprises amino acids 27-118 of SEQ ID NO6.
In some embodiments, D2 of cyno ILT3 comprises aming acids 124-218 of SEQ 1D NO:6. In
some embodiments, 31-D2 of cyno ILT3 comprises amino acids 27-218 of SEQ ID NG:6. In
some embaodiments, D1-D2-stem of cyuo ILT3 coraprises amino acuds 27-259 of SEQ ID NO.6.
In some embodiments, D2Z-stem of cyno ILT3 comprises ammno acids 124-259 of SEQ ID N6
In some embodiments, a fragmeni of cyno LT3 comprises the amino acid sequence of SEQ 1D
N8 In some embodiments, a fragment of cyno ILT3 comprises the amino acid sequence of
SEQ I3 NG9, Tnsome embaodiments, a fragment of cyno ILT3 comprises the ammno acid
sequence of SEQ 1D NO:16. In some embodiments, a fragment of ¢cyno LT3 comprises the
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amino acid sequence of SEQ 1D NO:9 and SEQ 1D NG:10. It is understood that the domains of
ILT3 (e.g., human ILT3 or cyno ILT3) may be defined differently by those of skill in the art,
therefore the N-terminal amino acids and the C-ternunal amine acids of any ILT3 domain or
region may vary by 1, 2, 3, 4, 5, or more aming acid residues.

[60235] The present disclosure provides agents {(e.g., antibodies) that bind ILT3. Insome
embodiments, an ILT3-binding agent binds a fragment of ILT3. In some embodiments, an ILT3-
binding agent binds within a specific region of ILT3. In some embodiments, an ILT3-binding
agent binds within the extracellular domain of TLT3. In soroe embodiments, an ILT3-binding
agent binds within the D1 domain of ILT3. In some embodiments, an IL.T3-binding agent binds
within the D2 domain of LT3, In some embodiments, an 1L T3-binding agent binds within the
D2-stem region of ILT3. In some embodiments, an ILT3-binding agent binds within the junction
between D1 andD2 domains of ILT3. In some embodiments, an ILT3-binding agent binds an
epitope on ILT3. In some embodiments, an ILT3-binding agent binds a conformational epitope
on 1LT3. In some embodiments, an ILT3-binding agent does not bind other human LILRB
proteins {e.g., ILT2, ILT4, ILTS, or LILRBS). In some embodiments, an ILT3-binding agent
does not bind human LILRA proteins {e.g., LILRAL, LILRAZ LILRA4, LILRAS, or LILRAG).
[38238] In some embodiments, an ILT3-bimding agent binds human ILT3. In some
embodiments, an ILT3-binding agent binds cyno ILT3. In some embodiments, an ILT3-binding
agent binds human ILT3 and cyno LT3, In some embodiments, an 1L T3-binding agent binds
SEQ 1D NQO:1. In some embodiments, an ILT3-binding agent binds SEQ ID NO:2. In some
embodiments, an ILT3-binding agent binds within amino acids 22-259 of SEQ ID NG:1. In
some embodiments, an ILT3-binding agent binds within amino acids 27-118 of SEQ ID N L
In some embodiments, an ILT3-binding agent binds within anuno acids 124-218 of SEQ 1D
NO:1. In some embodiments, an ILT3-binding agent binds within amino acids 124-259 of SEQ
ID NO:1. In some embodimuents, an TLT3-binding agent binds within amino acids 27-218 of
SEQ ID NG:1. In some embodiments, an ILT3-binding agent binds SEQ ID NG:3. In some
embodiments, an 1LT3-binding agent binds SEQ 1D NO:4. In some embodiments, an 1L.13-
binding agent binds SEQ ID NO:5. In some embodiments, an ILT3-binding agent binds a
fragrment of 1ILT3 that comprises SEQ 1D NO:4 and SEQ ID NG5, In some ennbodiments, an
. T3-binding agent binds SEQ 1D NO:6. In some embodiments, an ILT3-binding agent binds
SEQ ID N7, In some embodiments, an ILT3-binding agent binds within anuno acids 22-259
of SEQ 1D NO:6. In some embodiments, an ILT3-binding agent binds within amino acids 27-
118 of SEQ ID NO:6. In some emboduments, an ILT3-binding agent binds within amino acids
124-218 of SEQ 1D NO:6. In some embodiments, an ILT3-binding agent binds within amino
acids 27-218 of SEQ D N{x6. In some embodiments, an ILT3-binding agent binds SEQ ID
NGO:8. In some embodiments, an [LT3-binding agent binds SEQ ID NO:S. Insome
embodiments, an ILT3-binding agent binds SEQ 1D NG:10. In some embodiments, an [LT3-
binding agent binds a fragment of TLT3 that comprises SEQ ID NG9 and SEQ D NG 10,
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[38237] In some embodiments, an ILT3-binding agent binds a polypeptide comprising the
amine acid sequence of SEQ 1D NO:Z. In some embodiments, an ILT3-binding agent binds a
polypeptiude comprising the amino acid sequence of SEQ 1D NO:3. In some embodiments, an
L. T3-binding agent binds a polypeptide comprising the amino acid sequence of SEQ 1D NG:4.
In some embodiments, an [LT3-binding agent binds a polypeptide comprising the aming acid
sequence of SEQ ID NO:5. In some embodiments, an ILT3-binding agent hinds a polypeptide
comprising the amino acid sequence of SEQ ID N4 and the amuvo acid sequence of SEQ ID
N5, In some embodiments, an I T3-binding agent binds a polvpeptide comprising the amino
acid sequence of SEQ ID N7, In some embodiments, an ILT3-binding agent binds a
polypeptide comprising the amino acid sequence of SEQ ID NO:E. In some embodiments, an
LT3 -binding agent binds a polypeptide comprising the amino acid sequence of SEQ 1D NG9
In some embodiments, an ILT3-binding agent binds a polypeptide comprising the amino acid
sequence of SEQ I NG 10, In some embodiments, an ILT3-binding agent binds a polypeptide
comprising the amino acid sequence of SE(Q 1D NO:9 and the aming acid seguence of SEQ ID
NO:10.
[66238] In some embodiments, an ILT3-binding agent binds an epitope comprising amino acids
within SEQ ID NO:2. In some embodiments, an ILT3-binding agent binds an epitope
comprising amino acids within SEQ ID NG:3. In some embodiments, an ILT3-binding agent
binds an epitope comprising amino acids within SEQ 1D NG:4. In some embodiments, an 1LT3-
binding agent binds an epitope comprising anino acids within SEQ ID NO:S. In some
embodiments, an ILT3-binding agent binds an epitope comprising amino acids within SEQ ID
N4 and SEQ ID NS, In some embodiments, an [ET3-binding agent binds an epitope
comprising amine acids within SEQ 1D NG:7. In some embodiments, an ILT3-binding agent
binds an epitope comprising amino acids within SEQ 1D NO:8. In some embodiments, an ILT3-
binding agent binds an epitope comprising amino acids within SEQ 1D NG9, In some
embodiments, an ILT3-binding agent binds an epitope comprising amino acids within SEQ 1D
N(:10. In some embodiments, an 1LT3-binding agent binds an epitope comprising amino acids
within SEQ 1D NO:9 and SEQ [D NO:10.
[60238]  In some embodiments, an ILT3-binding agent binds human ILT3 and has at least one or
more of the following properties: (i) binds cyno ILT3; (1) binds human and cyno ILT3, (1u} does
not bind ILT2, ILT4, ILTS, and LI RBS; (1v) does not bind LILRAT, LILRA2 LILRA4,
LILRAS, and LILRAG; (v) 1s an ILT3 antagonist; {vi) inhibits ILT3 activity; (vii} inhibits ILT3
signaling n cells that express ILT3; (viu) indubits binding of ILT3 to APOE; (ix) inlubits binding
of LT3 to fibronectin; (x} whibits binding of ILT3 to CNTFR, (1) indubits ILT3-induced
sappression of myelotd cells; (xu1) inhibits [LT3-induced suppression of myeloid cell activity;
{xit1} restores FcR activity in myeloid cells that express 1LT3; and {xiv) restores the ability of
myeloid cells that express 1113 to respond to chemokines.
[88248] In some embodiments, an ILT3-binding agent is an antibody. In some embodiments,
the antibody is 8 recombinant antibody. In some embodiments, the anttbody 1s a monoclonal
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antibody. In some embodiments, the antibody is 3 clumeric antibody. In some embodiments, the
antibody is a humanized antibody. In some embodimenis, the antibody s a human antibody. In
some embaodiments, the antibody is an IgG antibody. In some embodiments, the antibody 13 an
1e(G1 antibody. In some embodiments, the antibody 1s an 1gG2 antibody. In some embodiments,
the antibody is an 1gG3 antibody. In some embodiments, the antibody is an 1G4 antibody. In
some embodiments, the antibody comprises an Ig(s heavy chain. In some embodiments, the
antibody comprises an IgGl heavy chamn. In some embodirnents, the antibody comprises an
122 heavy chain. In some embodiments, the antibody comprises an IgG4 heavy chain. In some
embodiments, the antibody comprises a kappa light chain. In some embodiments, the antibody
comprises a kappa light chain constant region. In some embodiments, the antibody comprises a
lambda light chain. In some embodiments, the antibody comprises a lambda light chain constant
region. In some embodiments, the antibody is an antibody fragment comprising an antigen-
binding site. In some embodiments, the antibody 1s an scFv. In some embodiments, the
antibody 1s a disulfide-linked scFv. In some embodiments, the antibody 1s a disuifide-linked
se{fvi. In some embodiments, the antibody 1s a Fab, Fab', or a F{ab): antibody. In some
embodiments, the antibody is a diabody. In some embodiments, the antibody is a nanobody. In
some embodiments, the antibody 1s a monospecific antibody. In some embodiments, the
antibody is a bispecific antibody. In some embodiments, the antibody is a multispecific
antibody. In some embodiments, the antibody is a monovalent antibody. In some embodiments,
the antibody is a multivalent antibody. In some embodiments, the antibody is a bivalent
anttbody. In some embodiments, the antibody 15 a tetravalent antibody.
[38241] In some embodiments, the antibody 1s 1solated. In some embodiments, the antibody 1
substantially pure.
[#0242] In some embodiments, an ILT3-binding agent is a polyclonal antibody. Polyclonal
antibodies can be prepared by any method known to those of skill inthe art. In some
embodiments, polyclonal antibodies are produced by imrunizing an animal {e.g., a rabbat, rat,
mouse, goat, donkey} with an antigen of interest {e.g., a purified peptide fragment, a recombinant
protein, or a fusion protein) using multiple subcutaneous or intraperitoneal injections. In some
embodiments, the antigen 15 conjugated to a carrier such as kevhole limpet hemocyamn (KLH),
serum albumin, bovine thyroglobulin, or soybean trypsin inhibitor. The antigen {(with or without
a carrier protein} is diluted in sterile saline and usually combined with an adjuvant (e.g.,
Complete or Incomplete Freund's Adjuvant) to form a stable emulsion. After a period of time,
polyclonal antibodies are recovered from the immmunized animal {(e.g., from blood or ascites). In
some embaodiments, the polyclonal antibodies are purified from serum or ascites according to
standard methods in the art including, but not imited to, affinity chromatography, ion-exchange
chromatography, gel electrophoresis, and/or dialysis.
[#0243] In some embodiments, an ILT3-binding agent 1s a monoclonal antibody. Monoclonal
antibodies can be prepared by any method known to those of skill inthe art. In some
embodiments, monoclonal antibodies are prepared using hybridoma methods known to one of
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skiil in the art. For example, using a hybridoma method, a mouse, rat, rabbit, hamster, or other
appropriate host animal, 1s immunized as described above. In some embodiments, lymphocytes
are timmunized in vitre. In some embodiments, the immunizing antigen 15 a human protein or g
fragment thereof. In some embodiments, the immunizing antigen is a mouse protein or g
fragment thereof. In some embodiments, the immunizing antigen is a cyno protein or a fragment
thereof
[80244] Following immunization, lymphocytes are solated and fused with a suitable myeloma
cell tine using, for example, polyethylene glveol. The hyvbridoma cells are selected using
specialized media as known m the art and unfused lymphocytes and myeloma cells do not
survive the selection process. Hybridomas that produce monoclonal antibodies directed
specifically against a chosen antigen can be identified by a variety of methods including, but not
funited to, munoprecipitation, immunoblothing, and i vitre binding assays {(e.g., flow
cytometry, FACS, ELISA, SPR {e.g., Biacore}, and radioimmunocassay ). Unce hybridoma cells
that produce antibodies of the desired specificity, affinity, and/or activity are identified, the
clones may be subcloned by limiting dilution techniques. In some embodiments, high-
throughput methods are used to distribute single cell hybridoma cells into plates. The
hybridomas can be propagated either m 2 vigre culture using standard methods or iz vive as
ascites tumors in an animal. The monoclonal antibodies can be purified from the culture medium
or ascites flud according to standard methods in the art including, but not Himited to, affinity
chromatography, ion-exchange chromatography, gel electrophoresis, and dialysis.
[66245] In some embodiments, monocional antibodies are made using recombinant DNA
technigues as known to one skilled i the art. For example, the polyvnucleotides encoding an
anttbody are isolated from mature B-cells or hybridoma cells, such as by RT-PCR using
oligonuclectide primers that specifically amplify the genes encoding the heavy and hight chains
of the antibody, and their sequence is determined using standard techmques. The isolated
polynucieotides encoding the heavy and hight chains are then cloned into suitable expression
vectors which produce the monocional antibodies when transfected into host cells such as & coff,
stmian COS cells, Chinese hamster ovary (CHO) cells, or myeloma cells that do not otherwise
produce immunoglobulin proteins.
[38248] In some embodiments, recombmant monoclonal antibodies are 1solated from phage
display libraries expressing variable domains or CDRs of a desired species. Screening of phage
libraries can be accomplished by various techniques known in the art.
(862477 In some embodiments, a monocional antibody 15 modified by using recombinant DNA.
technology to generate alternative antibodies. In some embodiments, the constant domains of
the light chain and heavy chain of a mouse monocional antibody are substituted for constant
regions of a human antibody to generate a chimeric antibody. In some embodiments, the
constant regions are truncated or removed to generate a desired antibody fragment of a
monocional antibody. In some embodiments, site-directed or high-density mutagenesis of the
variable region(s) 1s used to optimize specificity and affinity of a monoclonal antibody.
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[30248] In some embodiments, an ILT3-binding agent 1s a humanized antibody. Various
methods for generating humanized antibodies are known in the art. In some embodiments, a
humanized antibody comprises one or more aromo acid residues that have been introduced indo it
from a source that s non-human. In some embodiments, humanization 1§ performed by
substituting one or more non-human CDR sequences for the corresponding CDR sequences of a
human antibody. In some embodiments, the humanized antibodies are constructed by
substituting all six CDRs of a non-human antibody {e.g., a mouse antibody) for the
corresponding CDRs of a human antibody.

[38249] The choice of which human heavy cham varable region and/or light chain variable
region to use for generating humanized antibodies can be made based on a variety of factors and
by a variety of methods known in the art. In some embodiments, the “best-fit” method is used
where the sequence of the variable region of a non-human {e.g., rodent) antibody 1s screened
against the entire library of known human variable region sequences. The homan sequence that
15 most similar to that of the non-human {e.g., rodent} sequence 13 selected as the human varniable
region framework for the humanized antibody. In some embodiments, a particular variable
region framework derived from a consensus sequence of all human antibodies of a particular
subgroup of light or heavy chains s selected as the vanable region framework. In some
embodiments, the variable region framework sequence is derived from the consensus sequences
of the most abundant human subclasses. In some embodiments, human germline genes are used
as the source of the variable region framework sequences.

[66258] Other methods for humanization include, but are not hmited to, a method called
“superhumanization” which is described as the direct transfer of CDRs to a human germline
framework, a method termed Human String Content (HSC) which 1s based on a metric of
“anttbody humanness”, methods based on generation of large libraries of humanized variants
{including phage, ribosomal, and yeast display libraries), and methods based on framework
region shutfhing,

[39251] In some embodiments, an ILT3-binding agent is a human antibody. Human antibodies
can be prepared using various techniques known in the art. In some embodiments, human
anttbodies are generated from immortalized homan B lvmphoceytes tmmunized in vigro. To some
embodiments, human antibodies are generated from lymphocytes isolated from an romuonized
mdividual. In any case, cells that produce an antibody directed against a target antigen can be
generated and isolated. In some embodiments, a human antibody is selected from a phage
library, where that phage library expresses human antibodies. Alternatively, phage display
technology may be used to produce human antibodies and antibody fragments s viro, from
mmunoglobulin variable region gene repertoires from unimmunized human donors. Technigues
for the generation and use of antibody phage libraries are well known in the art. Once antibodies
are identified, affinity maturation strategies known in the art, including but not limited to, chain
shuffiing and site-directed mutagenesis, may be emploved to generate higher affinity human
antibodies. In some embodiments, human antibodies are produced n transgenic mice that
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contain heman immunoglobulin loct. Upon immunization these mice are capable of producing
the full repertoire of human antibodies in the absence of endogencus immunoglobulin
production.
[80232] In some embodiments, an ILT3-binding agent 1s an antibody fragment. As used heren,
the term “antibody fragment” refers to a molecule other than an intact antibody that comprises a
portion of an anitbody and generally an antigen-binding site. Examples of antibody fragments
melude, but are not Hmited to, Fab, Fab', F(ab")2, Fv, single chain antibody roolecules (e.g.,
scFv), disulfide-linked scFv (dsscFv), nanobodies, diabodies, tribodies, tetrabodies, minibodies,
dual variable domain antibodies (BVD)}, single variable domain antibodies {e.g., camelid
antibodies}), and multispecific antibodies formed from antibody fragments
[30253] In some embodiments, an ILT3-binding agent 1s an scFv antibody. In some
embodiments, the scFv s a disulfide-linked scFv {(dsscFv), which is an scFv comprising an
engineered disulfide bond between the light chain vanable region and heavy chain variable
region of the scFv. In some embodiments, the disulfide bond increases stability of the sckv
molecule. In some embodiments, the disulfide bond increases thermostability of the scFv
molecule.
[38254] In some embodiments, an ILT3-bimding agent is an Fv. In some embodiments, an
ILT3-binding agent is an Fab. In some embodiments, an ILT3-binding agent 15 a F{ab'y. In
some embodiments, an ILT3-binding agent 15 a F{ab').
[60255] Antibody fragments can be made by various techniques, mcluding but not limited to
proteolytic digestion of an intact antibody. The antibody fragments described herein can be
produced using recombinant technologies known in the art {e.g., #.cofi or phage expression).
[66256] In some embodiments, an ILT3-bindimg agent is a bispecific antibody. Bispecific
antibodies are capable of recognizing and binding at least two different antigens or epitopes. In
some embodiments, av ILT3-binding agent 1s a multispecific antibody. Multispecific antibodies
are capable of recognizing and binding at least three different antigens or epitopes. The different
epitopes can etther be within the same molecule (e.g., two or more epiiopes on IL'T3) or on
different molecules {e.g., one epitope on ILT3 and the rest of the epitope(s) on one or more
target{s} other than ILT3) In some emboduments, a bispecific or muluspecific antibody has
enhanced potency as compared to an individual antibody or to a combination of more than one
antibody. In some embodiments, a bispecific or multispecific antibody has reduced toxicity as
compared to an individual antibody or to a combination of more than one antibody. It is known
to those of skill in the art that any therapeutic agent may have unique pharmacokinetics {PK)
{e.g., circnlating half-life}. In some embodiments, a bispecific or multispecific antibody has the
ability to synchronize the PK of two or more active binding agents wherein the two or more
mdividual binding agents have different PK profiles. In some embodiments, a bispecific or
multispecific antibody has the ability {0 concentrate the actions of two or more agents ina
common area {e.g., tissue) in a subject {e.g., a human). In some embodirnents, a bispecific or
multispecific antibody has the ability to concentrate the actions of two or more agents to a
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common target {e.g., a specific cell type}. In some embodiments, a bispecific or multispecific
antibody has the ability to target the actions of two or more agents to more than one biological
pathway or function. In some embodiments, a bispecific or multispecific antibody has the ability
to target two or more different cells and bring them closer together.
[60257] In some embodiments, a bispecific or multispecific antibody has decreased toxicity
and/or side effects. In some embodiments, a bispecific or multispecific antibody has decreased
toxicity and/or side effects as compared to a mixture of the two or more mdividual antibodies or
the antibodies as single agents. In some embodiments, a bispecific or multispecific antibody has
an mereased therapeutic index. In some embodiments, a bispecific or multispecific antibody hags
an mncreased therapeutic index as compared to a mixture of the two or more individual antibodies
or the antihodies as single agents.
[60258] Many techniques for making bispecific or multispecific antibodies are known to those
skilled 1 the art. In some embodiments, a bispecific or multispecific antibody comprises heavy
chain constant regions with modifications in the amine acids that are part of the interface
between the two heavy chains. These modifications are made to enhance heterodimer formation
and generally reduce or eliminate homodimer formation. In some embodiments, the bispecific or
multispecific antibody is generated using a knobs-1nto-holes (KIH) strategy. In some
embodiments, the bispecific or multispecific antibody comprises variant hinge regions incapable
of forming disulfide linkages between identical heavy chains {e.g., reduce homodimer
formation). In some embodiments, the bispecific or multispecific antibody comprises heavy
chains with changes in amno acids that result in aliered electrostatic interactions. In some
embodiments, the bispecific or multispecific antibodies comprise heavy chains with changes in
amino acids that result in altered hydrophobic/hydrophilic interaciions.
[#0259] In some embodiments, the Bispecific or multispecific antibodies can be intact
antibodies or antibody fragments comprising antigen-binding sites.
[60268] In some embodiments, an ILT3-binding agent 13 an antibody that binds ILT3. In some
embodiments, an anti-ILT3 antibody binds human ILT3. In some embodiments, an anti-ILT3
antthody binds cyno ILT3. In some embodiments, an anti-ILT3 antibody binds human ILT3 and
cyno ILT3. o some embodiments, an anti-1L T3 antibody binds an IL.T3 epitope. In some
embodiments, an anti-ILT3 antibody binds an ILT3 epitope within the extraceliular domain of
human ILT3. In some embodiments, an anti-ILT3 antibody binds an LT3 epitope within the
extracellular domain of cyno ILT3. In some embodiments, an anti-ILT3 antibody binds an
epitope comprising at least one amino acid within amino acids 22-259 of SEQ ID NO:1. Insome
embodiments, an anti-ILT3 antibody binds an epitope comprising at least one amino acid within
aming acids 22-120 of SEQ 1D NO:1. In some embodiments, an anti-ILT3 antibody binds an
epitope comprising at least one aming acid within amino acids 27-118 of SEQ ID NG:1. In some
embodiments, an anti-ILT3 antibody binds an epitope comprising at least one amino acid within
amine acids 121-259 of SEQ 13 NO: 1. In some embodiments, an anti-ILT3 antibody binds an
epitope comprising at least one amino acid within amine acids 124-218 of SEQGID NO:1. In
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some embodiments, an anti-1LT3 antibody binds an epitope comprising at least one amino acid
within amine acids 124-259 of SEQ ID NO:1. In some embodiments, an anti-ILT3 antibody
binds an epitope comprising amine acids within SEQ ID NG:3. In some embodiments, an anti-
LT3 antibody binds an epitope comprising amimno acids within SEQ 1D NOG:4. In some
embodiments, an anti-1LT3 antibody binds an epitope comprising amine acids within SEQ [D
NG5, In some embodiments, an anti-ILT3 antibody binds an epitope comprising amino acids
within SEQ ID NG 4 and SEQ ID NG5 In some embodiments, the epitope 13 a conformational
epitope. In some embaodiments, the epitope is a linear eptiope.

{80251 In some embodiments, an anti-ILT3 antibody competes with a second agent for binding
within the extracellular domam of human ILT3. In some embodiments, an anti-ELT3 antibody
competes with a second agent for bindimg within the extracellular domain of cyno ILT3. In some
embodiments, an anti-ILT3 antibody competes with a second agent for binding within amino
acids 22-259 of SEQ ID NO:1. In some embodiments, an anti-ILT3 antibody competes with a
second agent for binding within aming acids 22-120 of SEQ 1D NO:1. In some embodiments, an
anti-fL. T3 antibody competes with a second agent for binding within amino acids 27-118 of SEQ
ID NG In some embodiments, an anti-ILT3 antibody competes with a second agent for
binding within amino acids 121-259 of SEQ ID N1, In some embodiments, an anti-ILT3
antibody competes with a second agent for binding within amino acids 124-218 of SEQ ID
NG:1. In some embodiments, an anti-IL'T3 antibody competes with a second agent for binding
within amine acids 124-259 of SEQ 1D NO:1. In some embodiments, an anti-1LT3 antibody
competes with a second agent for binding within amino acid sequence SEQ ID NO:3. In some
embodiments, an anti-ILT3 antibody competes with a second agent for binding within amino
acid sequence SEQ 1D NO:4. In some embodiments, an anii-1LT3 antibody competes with a
second agent for binding within amino acid sequence SEQ 1D NG:5. In some embodiments, an
anti-IL. T3 antibody competes with a second agent for binding within amino acid sequences SEQ
ID NO:4 and SEQ 1D NQG:S.

[39262] In some embodiments, an ILT3-binding agent is an anti-1L.13 antibody described
herein. In some embodiments, the ILT3-binding agent is a variant of an anti-1ILT3 antibody
described herein. In some erobodiments, the varnant of an ILT3 antibody retain one or more
binding characteristics of the ILT3-binding agent described herein.  In some embodiments, a
variant of an anti-fLT3 aniibody comprises one to thirty amino acid substitutions. In some
embodiments, a variant of the anti-ILT3 antibody comprises one to twenty-five amino acid
substitutions. In some embodiments, a variant of the anti-ILT3 antibody comprises one to
twenty amino acid substitutions. In some embodiments, a vanant of the anti-ILT3 antibody
comprises one to fifteen amino acid substitutions. In some embodiments, a variant of the anti-
ILT3 anttbody comprises one to ten aming acid substitutions. In some embodiments, a variant of
the anti-ILT3 antibody comprises one to five amino acid substitutions. In some embodiments,
the varant of the anti-ILT3 antibody comprises one to three amino acid substitutions. To some
embodiments, the amino acid substitation(s} is i a COR of the antibody. In some embodiments,
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the amino acid substitution{s} 1s not in 3 COR of the antibody. In some embodiments, the amino
acid substitution{s) is in a framework region of the antibody. In some embodiments, the amino
acid substitution{s}) 15 a conservative aromno acid substitution
[B0263] In some embodiments, an ILT3-binding agent comprises one or more {e.g., 1,2, 3, 4, 5,
of 6 etc.} aming acid substitutions in a COR of an antibody described herein while retaining one
or more binding characteristics of the ILT3-binding agent described herein. In some
embodiments, the amino acid substitutions are conservative substitutions. In some embodiments,
a CDR comprises one aming acid substitution. In some embodiments, a CDR comprises two
amino acid substitutions. In some embodiments, a CDR comprises three amino acid
substitutions. In some embodiments, a CDR comprises four amino acid subsitutions. In some
embodiments, the CDR is a heavy chain variable region CDR1. In some embodiments, the CDR
is a heavy chain variable region CDR2. In some embodiment, the CDR is a heavy chain variable
region CDR3. In some embodiments, the CDR is 2 light chain variable region CDR1I. In some
embodiments, the CER s a light chain vanable region CDR2Z. In some embodiments, the CBR
is a light chain variable region CDR3. In some embodiments, one or more of such six CDRs
have no more than six anuno acids substitutions. In somwe embodiments, the substitutions are
made as part of 3 humanization process. In some embodiments, the substitutions are made as
part of a germline humanization process. In some embodiments, the substitutions are made as
part of an affinity maturation process. In some embodiments, the substitutions are made as part
of an optimization process.
[60264] CDRs of an antibody are defined using a variety of methods/systems by those skilled in
the art. These systers and/or definitions have been developed and refined over a number of
vears and include Kabat, Chothia, IMGT, AbM, and Contact. The Kabat definition is based on
sequence variability and is commonly used. The Chothia definition is based on the location of
the structural foop regions. The IMGT system is based on sequence variability and location
within the structure of the varable domain. The AbM definition 1s a compromise between Kabat
and Chothia. The Contact defimition is based on analyses of the available antibody crystal
structures. An Exemplary system is a combination of Kabat and Chothia. Software programs
{e.g., ab¥sis) are available and known to those of skill in the art for analysis of antibody
sequence and determuination of CORs.
[68265] The specific TR sequences defined herein are generally based on a combination of
Kabat and Chothia definitions (Exemplary definition). However, it will be understood that
reference to a heavy chain varable region CDR or CDRs and/or a ight chamn vaniable region
CDR or CDRs of a specific antibody will encompass all CDR defintions as known to those of
skill in the art.
[60266] In some embodiments, an anti-ILT3 antibody described herein comprises the six CDRs
of antibody 3A3, SA7, HzSA7, 12A12, 16CS, 45G10, 48A6, or 53F10 based on the Kabat
definition. In some embodiments, an anti-ILT3 antibody described herein comprises the six
CDRs of antibody 3A3, SA7, HzS5A7, 12A12, 1605, 45(310, 48A6, or S3F10 based on the
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Chothia definttion. In some embodiments, an anii-ILT3 antibody described herein comprises the
six CDRs of antibody 3A3, 5A7, Hz5A7, 12A12, 16C5, 45G10, 48A6, or 53F10 based on the
AbM defiution. In some embodiments, an anti-1LT3 antibody described herein comprises the
six CDRs of antibody 3A3, SA7, Hz5AT, 12A12, 1605, 45G10, 48A6, or 53F10 based on the
IMGT definition. In some embodiments, an anti-IL'T3 antibody described herein comprises the
six CDRs of antibody 3A3, SA7, Hz5A7, 12A12, 16CS, 45G10, 48A46, or 33F10 based on the
Contact defimtion. In some embodiments, an anti-ILT3 antibody described heremn comprises the
six CDRs of antibody 3A3, SA7, HzSA7, 12A12, 16CS, 45G10, 48A6, or S3F10 based on the
Exemplary definition.

[66267] In some embodiments, an ILT3-bindimg agent 15 an anti-1LT3 antibody that comprises
one, two, three, four, five, and/or six CDRs of any one of the antibodies described herein. In
some embodiments, an anti-ILT3 antibody comprises (1) a heavy chain variable region
comprising one, two, and/or three heavy chain variable region CDRs from Table 1, and/or (1) a
light chain variable region comprising one, two, and/or three fight chain variable region CDRs
from Table 1. In some embodiments, an anti-ILT3 antibody comprises (i) a heavy chain variable
region comprising one, two, and/or three heavy chain variable region CDRs from Table 2, and/or
(11} a light chain variable region comprising one, two, and/or three hight cham variable region
CDRs from Table 2. In some embodiments, an anti-ILT3 antibody comprises (i) a heavy chain
variable region comprising one, two, and/or three heavy chain variable region CDRs from Table
3, and/or {11} a light chain variable region comprising one, two, and/or three light chain variable
region CDRs from Table 3. In some embodiments, an ant-ILT3 antibody comprises (1) a heavy
chain variable region comprising one, two, and/or three heavy chain vanable region CBRs from
Table 4, and/or (i1} a light chain variable region comprising one, two, and/or three hight chain
variable region CDRs from Table 4. In some embodiments, an anti-ILT3 antibody comprises (1)
a heavy chain variable region comprising oune, two, and/or three heavy chain variable region
CDRs from Table 5, and/or (11} a bight chamn variable region comprising one, two, and/or three
fight chain variable region CDRs from Table 5. In some embodiments, an anti-iL'T3 antibody
comprises (1} a heavy chain variable region comprising one, two, and/or three heavy chain
variable region CDRs from Table 6, and/or (11) a light chaio variable region comprising one, two,
and/or three light chain variable region CDRs from Table 6. In some embodiments, an anti-ILT3
antibody comprises (i} a heavy chain variable region comprising one, two, and/or three heavy
chain variable region CDRs from Table 7, and/or {11} a light chain variable region comprising
one, two, and/or three light chain vaniable region CDRs from Table 7. In some embodiments, an
anti-ILT3 antibody comprises (i) a heavy chain variable region comprising ove, two, and/or three
heavy chain variable region CDRs from Table 8, and/or (11) a light chain varable region
comprising one, two, and/or three light chain variable region CDRs from Table &.

[#0268]  In some embodiments, an anti-iLT3 antibody comprises (i) a heavy chain vanable
region comprising three heavy cham variable region CDRs from Table 1, and (11} a light chain
variable region comprising three light chain variable region CDRs from Table 1. In some
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embodiments, an anti-ILT3 antibody comprises (1) a heavy chain variable region comprising
three heavy chain variable region CDRs from Table 2, and (11} a light chain variable region
comprising three light chaio variable region CDRs from Table 2. In some embodiments, an aoti-
LT3 antibody comprises (1) a heavy chan vanable region comprising three heavy chain variable
region CDRs from Table 3, and (i1} a light chain variable region comprising three light chain
variable region CDRs from Table 3. In some embodiments, an anti-ILT3 anttbody comprises (1)
a heavy chain variable region comprising three heavy chain variable region CDRs from Table 4,
and (1) a light chain variable region comprising three light chain variable region CDRs from
Table 4. In some embodiments, an anii-ILT3 antibody comprises (1) a heavy chain variable
region comprising three heavy chain variable region CDRs from Table 5, and (11} a light chain
variable region comprising three light chain variable region CDRs from Table 5. In some
embodiments, an anti-ILT3 antibody comprises (1) a heavy chain variable region comprising
three heavy chain vanable region CDRs from Table 6, and {11} a light chain variable region
comprising three light chain variable region CDRs from Table 6. In some embodiments, an anti-
1L T3 anttbody comprises {1} a heavy chain variable region comprising three heavy chain variable
region CDRs from Table 7, and (1) a light chain variable region comprising three light cham
varable region CDRs from Table 7. In some embodiments, an anti-1L'T3 antibody comprises (3}
a heavy chain variable region comprising three heavy chain variable region CDRs from Table 8,
and (11) a light chain variable region comprising three light chain variable region CDRs from
Table 8.
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[#8137] In some embodiments, an ILT3-binding agent comprises a heavy chain varmable region
CDR1, CDRZ, and CDR3 and/or a light chain variable region CDRI, CDR2Z, and CDR3 from an
anttbody described herein. In some embodiments, an ILT3-binding agent comprises a heavy
chain variable region CDR1, CDR2, and CDR3 and a light chain variable region CDRY, CDR2,
and CDR3 from an antibody described herein. In some embodiments, an ILT3-binding agent
comprises: {a) a heavy chain variable region comprising a heavy chain variable region COR1,
CDR2, and CDR3; and (b) a light chain variable region comprising a hight chain variable region
CDRI1, CDR2, and CDR3 from an antibody described herein.

[B6138] In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
CDR1, CDR2Z, and CDR3 and/or a light chain variable region CDRI, CDRZ, and CDR3 from
antibody SA7, a humanized version thereof, or variants thereof. In some embodiments, an 1L 13-
binding agent comprises a heavy chain variable region comprising a heavy chain variable region
CDRI, a heavy chain vanable region CDR2, and a heavy chain vanable region CDR3 from
antibody SA7. In other embodiments, an [LT3-binding agent comprises a light chain variable
region comprising a light chain variable region CDR1, a light chain variable region CDRZ, and a
light chain variable region CDR3 from antibody SA7. In certain embodiments, an ILT3-binding
agent comprises: {a} 3 heavy chain variable region comprising a heavy cham variable region
DRI, a heavy chain variable region CDRZ, a heavy chain variable region CDR3; and (b) a light
chain variable region comprising a light chain variable region CDRI1, a light chain variable
region CDR2, and a light chain variable region CDR3 from antibody 5A7. In some
embodiments, an ILT3-binding agent is a humanized version of antibody 3A7 (e.g., HzSAT). In
some embodiments, an ILT3-binding agent 1s a variant of antibody SA7 or humanized 5A7 {e.g.,
Hz5A7.v5). Insome embodiments, an I T3-binding agent comprises a heavy chain variable
region comprising a heavy chain variable region CDRI, a heavy chain variable region CDR2,
and a heavy chain vartiable region CDR3 from antibody Hz3A7.v3. In other embodiments, an
ILT3-binding agent comprises a light chain variable region comprising a light chain vanable
region CDR1, a light chain variable region CDRZ, and a light chain variable region CDR3 from
antibody HzSA7 v3. 1n certain embodiments, an L. T3-binding agent comprises: {a) a heavy
chain variable region comprising a heavy chain variable region CDRI, a heavy chain variable
region CDRZ, a heavy chain variable region CDR3; and (b) a light chain variable region
comprising a light chain varable region CDR1, a light chain variable region CDRZ, and a hight
chain variable region CDR3 from antibody Hz35A7 v3.

(881391 In some embodiments, an ILT3-binding agent comprises a heavy chamn vartiable region
CDR1, CDR2, and CDR3 and/or a light chain variable region CDR1I, CDR2, and CDR3 from
antibody 3A3, a humamzed version thereof, or variants thereof. In some embodiments, an IL.T3-
binding agent comprises a heavy chain variable region comprising a heavy chain variable region
CDR1, a heavy chain variable region CDR2, and a heavy chain variable region CDR3 from
antibody 3A3. In other embodiments, an ILT3-binding agent comprises a light chain vanable
region comprising a light chain variable region CDRI1, a light chain vanable region CDR2, and a

S
~1



WO 2021/127200 PCT/US2020/065642

light chain variable region CDR3 from antibody 3A3. In certain embodiments, an ILT3-binding
agent comprises: {a) a heavy chain variable region comprising a heavy chain varable region
CDRI, a heavy chain varable region CDR2, a heavy chain variable region CDR3; and (b) a light
chain variable region comprising a hight chain variable region CDRI1, a light chain varable
region CDR2, and a light chain variable region CDR3 from anttbody 3A3. In some
embodiments, an ILT3-binding agent ts a humanized version of antibody 3A3. In some
embodiments, an 1L T3-binding agent is a vaniant of antibody 3A3.
[66146] In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
CDR1, CDR2Z, and CDR3 and/or a light chain vaniable region CDR1, CDR2, and CDR3 from
antibody 12A12, a humanized version thereof, or variants thereof. In some embodiments, an
LT3 -binding agent comprises a heavy chain variable region comprising a heavy chain variable
region CDR1, a heavy chain variable region CDRZ, and a heavy chain vanable region CDR3
from antibody 12A12. In other ewbodiments, an ILT3-binding agent comprises a fight chain
variable region comprising a light chain variable region CDR1I, a light chain variable region
CDR2, and a light chain variable region CDR3 from antibody 12A12. In certain emmbodiments,
an ILT3-binding agent comprises: {a) a heavy chain vaniable region comprising a heavy chamn
variable region CBRI, a heavy chain variable region CDR2, a heavy chain variable region
CDR3; and {(b) a light chain variable region comprising a fight chain variable region CDR1, a
light chain variable region CDR2, and a light chain variable region CDR3 from antibody 12A12.
In some embodiments, an ILT3-binding agent is a humanized version of antibody 12A12. In
some embaodirents, an ILT3-binding agent 1s a vanant of antibody 124172,
{66141 In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
CDR1, CDR2Z, and CDR3 and/or a light chain variable region CDR1I, CDRZ, and CDR3 from
antibody 16C5, a humanized version thereof, or variants thereof. In some embodiments, an
TL.T3-binding agent comprises a heavy chain variable region comprising a heavy chan vanable
region CDRI, a heavy chain vaniable region CDR2, and a heavy chain vaniable region CDR3
from antibody 16C5. in other embodiments, an IL'T3-binding agent comprises a light chain
variable region comprising a light chain varniable region CDR1, a light chain variable region
CDR2, and a light chain variable region CDR3 from antibody 16CS. Tn certain ersbodiments, an
. T3-binding agent comprises: {a} a heavy chain variable region comprising a heavy chain
variable region CDR1, a heavy chamn variable region CDR2, a heavy chain variable region
CDR3; and (b} a light chain variable region comprising a light chain variable region CDR1, a
fight chain variable region CDR2, and a light chain variable region CDR3 from antibody 16CS.
In some ernbodiments, an ILT3-binding agent 15 a humanized version of antibody 16C3. In
some embodiments, an ILT3-binding agent 1s a vanant of antibody 16CS.
[60142] In some embodiments, an {LT3-binding agent comprises a heavy chain variable region
CDR1, CDR2, and CDR3 and/or a light chain variable region CDR1Y, CDR2, and CDR3 from
antibody 45G10, a humanized version thereof, or variants thereof. In some embodiments, an
ILT3-binding agent comprises a heavy chain varable region comprising 8 heavy chain varable
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region CDR1, a heavy chain variable region CDR2, and a heavy chain variable region {DR3
from antibody 45G10. In other embodiments, an ILT3-binding agent comprises a light chain
variable region comprising a light chamn vanable region CDRI, a hight chain variable region
CDR2, and a light chain variable region CDR3 from antibody 45G10. In certain emnbodiments,
an ILT3-binding agent comprises: {a) a heavy chain variable region comprising a heavy chain
variable region CDR1, a heavy chain variable region CDR2, a heavy chain variable region
CDR3; and (b) a light chain vanable region comprising a hght chain variable region CDR1, a
light chain variable region CDR2, and a hight chain variable region CDR3 from antibody 45G10.
In some embodiments, an ILT3-binding agent is a humanized version of antibody 45G10. In
some embodiments, an H.T3-binding agent is a vanant of antibody 45G10.

{60143}  In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
CDR1, CDR2, and CDR3 and/or g light chain vanable region CDRY, CDR2, and CDR3 from
antibody 48A6, a humanized version thereof, or variants thereof. In some embodiments, an
ILT3-binding agent comprises a heavy chain variable region comprising a heavy chain variable
region CDR1, a heavy chain variable region CDR2, and a heavy chain variable region CDR3
from antibody 48A6. In other embodiments, an ILT3-binding agent comprises a light chain
vanable region comprising 2 light chain vanable region CDR1, a hight cham vanable region
CDR2, and a light chain variable region CDR3 from antibody 48A6. In certain embodiments, an
LT3 -binding agent comprises: {a) a heavy chain variable region comprising a heavy chain
vartable region CDR1, a heavy chain variable region CDR2Z, a heavy chain vanable region
CDR3; and (b) a hight chain variable region comprising a light chain variable region CDR1, a
fight chain variable region CDRZ, and a light chain variable region CBR3 from antibody 48A6.
In some embodiments, an ILT3-binding agent 1s a humanized version of antibody 48A6. In
some embodiments, an ILT3-binding agent 1s a variant of antibody 48A6.

[60144] In some embodiments, an 1L T3-binding agent comprises a heavy chain variable region
CDR1, CBR2, and CDR3 and/or a light chain variable region CDR1Y, CDRZ, and CDR3 from
antibody 53F10, a humanized version thereof, or variants thereof. In some embodiments, an

1L T3-binding agent comprises & heavy chain variable region comprising a heavy chain variable
region CDR1, a heavy chain vanable region CDR2, and a heavy chan variable region CDR3
from antibody S3F10. In other embodiments, an ILT3-binding agent comprises a light chain
variable region comprising a light chain variable region CDR1, a light chain variable region
CDR2, and a light chain variable region CDR3 from antibody S3F10. In certain embodiments,
an [LT3-binding agent comprises: {a) a heavy chain vanable region comprising a heavy chamn
variable region CDR1, a heavy chain vanable region CDR2, a heavy chain variable region
CDR3; and (b} a light chain variable region comprising a hight chain variable region CDR1, a
fight chain variable region CDRZ, and a light chain variable region CDR3 from antibody 53F10.
In some embodiments, an ILT3-binding agent 1s a humanized version of antibody 33F10. In
some embodiments, av ILT3-binding agent is a variant of antibody S3F10
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[30145] In some embodiments, an ILT3-binding agent (e.g, an antibody} comprises: {a} a heavy
chain variable region comprising a heavy chain variable region CDR1 comprising the amino acid
sequence GFTFSSYGMS (SEQ ID NO:27), a heavy chain variable region CDR2Z comprising the
aming acid sequence TISGGGSYTNYPDSVKG (SEQ ID N(:28), and a heavy chain variable
region CDR3 comprising the amino acid sequence REWRMTLYAMDY {(SEQ D NO:2S) or
REWRYTLYAMDY (SEQ ID NO:105), and a light chain varable region comprising a light
chain variable region CDR1I comprising the amino acid sequence RASESVDSYGNSFMH (SEQ
ID NO:30) or RASESVESYGSSFMH (SEQ 1D NO:106), a light chamn varable region CDR2
comprising the amino acid sequence LTSNLES {(SEQ ID N(G:31), and a light chain vanable
region CDR3 comprising the amino acid sequence QUNNEDPFT (SEQ 1D N(O:32); (b} a heavy
chain variable region comprising a heavy chain variable region CDRI comprising the amino acid
sequence GFTFSSY (SEQ ID NG:33), a heavy chain variable region CDR2 comprising the
ammo acid sequence SGGGRY (SEQ ID NG:34), and a heavy chain variable region CDR3
comprising the amino acid sequence REWRMTLYAMDY (SEQ 12 NO:2%) or
REWRYTLYAMDY (SEQ ID NO: 105}, and a light chain variable region comprising a light
chain varniable region CDRI comprising the amino acid sequence RASESVDSYGNSFMH (SEQ
1D NG:30) or RASESVESYGSSFMH (SEQ ID NO:106), a light chain variable region CDR2
comprising the amino acid sequence LTSNLES (SEQ 1D NQO:31), and a light chain variable
region CDR3 comprising the amino acid sequence QOQNNEDPFT (SEQ 1D NO:32); (¢} a heavy
chain variable region comprising a heavy chain variable region CDR1 comprising the amino acid
sequence GFTFSSYGMS (SEQ T3 NG:27), a heavy chain variable region CDRZ comprising the
amino acid sequence TISGOGSYTN (SEQ 1D NO:35}, and a heavy chamn variable region CDR3
comprising the anmino acid sequence REWRMTLYAMDY (SEQ ID NO:2%) or
REWRYTLYAMDY (SEQ ID NO:105), and a light chain varable region comprising a light
chain variable region CDR1I comprising the anuno acid sequence RASESVDSYGNSFMH (SEQ
1D NO30) or RASESVESYGSSFMH (SEQ 1D NO: 106}, a light chain vaniable region CDR2
comprising the amino acid sequence LTSNLES (SEQ 1D N(:31), and a light chain variable
region CDR3 comprising the amino acid sequence QONNEDPFT (SEQ 1D NG:32); (d) a heavy
chain variable region comprising a heavy chain variable region CDRI comprising the amino acid
sequence SYGMS (SEQ ID NO:36), a heavy chain variable region CDRZ comprising the amino
acid sequence TISGOGORYTNYPDSVKG (SEG ID N(O:28}, and a heavy chain variable region
CDR3 comprising the amino acid sequence REWRMTLY AMDY (SEQ 1D NOG:29) or
REWRYTLYAMDY (SEQ TD NO: 105}, and a hight chain variable region comprising a light
chain variable region CDR1I comprising the amino acid sequence RASESVDSYGNSFMEH (SEQ
ID NO:30) or RASESVESYGSSFMHE (SEQ ID NO:106), a light chain vaniable region CDR2
comprising the amino acid sequence LTSNLES (SEQ 1D NQO:31), and a light chain variable
region CDR3 comprising the amino acid sequence QQNNEDPFT (SEQ D NO:32) or (e} a
heavy chain variable region comprising a heavy chain variable region CDR1 comprising the
amno acid sequence SSYGMS (SEQ ID NG:37), a heavy chain variable region CDR2
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comprising the amino acid sequence WVATISGGGSYTN (SEQ 1D NGO:38), and a heavy chain
variable region CDR3 comprising the amino acid sequence ARREWRMTLYAMD (SEQ ID
N:39) or ARREWRYTLYAMD (SEQ 1D NG:107), and a light chain variable region
comprising 3 light chain variable region CDRI1 comprising the amino acid sequence
DSYGNSFMHWY (SEQ ID NO:40) or ESYGSSFMHWY (SEQ 1D NO: 108}, a light chain
variable region CDR2 comprising the amino acid sequence LLIYLETSNLE (SEQ 1D NG:41), and
a light chain variable region CDR3 comprising the amimo acid sequence QONNEDPF (SEQ ID
N:42).

{80146 In some embodiments, an ILT3-binding agent (e.g., an antibody} comprises: {8} a heavy
chain variable region comprising a heavy chain variable region CDR1 comprising the amino acid
sequence GFTFSSYGMS (SEQ ID NQ:27), a heavy chain variable region CDR2 comprising the
amine acid sequence TISGGGSYTNYPDSVKG (SEQ ID N(O:28), and a heavy chain variable
region CDR3 comprising the amino acid sequence REWRMTLYAMDY {(SEQ ID N(O:29%) or
REWRYTLYAMDY (SEQ 1D NG:105)}, and/or {b) a light chain variable region comprising a
fight chain variable region CDR1 comprising the amino acid sequence RASESYDSYGNSFMH
(SEQ ID NG:30) or RASESVESYGSSTMH (SEQ TD NG: 106}, a light cham variable region
CDR2 comprising the aming actd sequence LTSNLES (SEQ ID NG:31 ), and a light chain
variable region CDR3 comprising the amino acid sequence QONNEDPEFT (SEQ ID NO:32). In
some embodiments, the ILT3-binding agent comprises a heavy chain variable region comprising
a heavy chain variable region CDR1 comprising the amino acid sequence GEFTFSSYGMS (SEQ
ID N(:27), a heavy chan variable region CDR2 comprising the anuno acid sequence
TISGGGSYTRYPDSVRG (SEQ ID N(:28), and a heavy chan variable region CDR3
comprising the anino acid sequence REWRMTLYAMDY (SEQ ID N(O:29). Insome
embodiments, the HL.T3-binding agent comprises a heavy chain variable region comprising a
heavy chain variable region CDR1 comprising the amivo acid sequence GFTFSSYGMS (SEQ
1D NO:27), a heavy chain variable region CDRZ comprising the amino acid sequence
TISGOGSYTNYPDRSYKG (SEQ ID NG:28), and a heavy chain variable region CDR3
comprising the amino acid sequence REWRYTLYAMDY (SEQ 1D NO:10S). Insome
embodiments, the ILT3-binding agent comprises a light chain variable region corprising a hight
chain variable region CDR1T comprising the amino acid sequence RASESVDSYGNSFMH (REQ
1D N30}, a hight chain variable region CDR2 comprising the amino acid sequence LTSNLES
(SEQ ID NG:31), and a light chain variable region CDR3 comprising the amino acid sequence
QONNEDPFT (SEQ 1D NG:32). In some embodiments, the ILT3-binding agent comprises a
fight chamn varable region comprising a light chain variable region CDRI comprising the amino
acid sequence RASESVESYGSSFMH (SEQ 1D NG:100), a light chain varnable region CDR2
comprising the amino acid sequence LTSNLES (SEQ 1D NQO:31), and a light chain variable
region CDR3 comprising the amino acid sequence QQNNEDPFT (SEQ 1D NQO:32). Insome
embodiments, the ILT3-binding agent comprises: {a) a heavy chain vanable region comprising a
heavy chain vanable region CDRI comprising the amino acid sequence GFTFSSYGMS (SEQ
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1D NO:27), a heavy chain variable region CDR2 comprising the amino acid sequence
TISGGGSYTNYPDSVKG (SEQ 1D NO:28), and a heavy chain variable region CDR3
comprising the amino acid sequence REWRMTLYAMDY (SEQ ID N(O:29), and (b} a hight
chain variable region comprising a hight chain variable region CDR1 comprising the amino acid
sequence RASESVDSYGNSEMH (SEQ 1D NO:30), a light chain variable region CDR2
comprising the amino acid sequence LTSNLES (SEQ 1D NO:31), and a light chain vanable
region CDR3 comprising the anmino acid sequence QONNEDPFT (SEQ ID NG:32). In some
embodiments, the ILT3-binding agent comprises: {a} a heavy chain variable region comprising a
heavy chain variable region CDRI comprising the amine acid sequence GFTFSSYGMS {SEQ
1D NO:27), a heavy chain variable region CDRZ comprising the amino acid sequence
TISGGGSYTNYPDRSVKG (SEQ ID NO:28), and a heavy chain variable region CDR3
comprising the amino acid sequence REWRYTLYAMDY (SEQ 1D NG:105), and (b) a hight
chain vaniable region comprising a hight chain variable region CDR1 comprising the amino acid
sequence RASESVESYGSSFMH (SEQ ID NO:106), a light chain variable region CDR2
comprising the amino acid sequence LTSNLES (SEQ 1D NG:31), and a light chain variable
region CDR3 comprising the amwno acid sequence QONNEDPFT (SEQ ID NO:32).

[88147) In certain embodiments, an ILT3-binding agent {e. g, an antibody } comprises: {a} a
heavy chain variable region comprising a heavy chain variable region CDR1 comprising the
amino acid sequence GFTFSSYGMS (SEQ 1D NO:27), or a vanant thereof comprising 1, 2, 3, 4,
5 or & amino acid substitutions; a heavy chain variable region CDR2 comprising the amino acid
sequence TISGGGSYTNYPDSVKG (SEQ ID NG Z8), or a vanant thereof comprising 1, 2, 3, 4,
Sor 6 amino acid substitutions; and a heavy chain variable region CDR3 comprising the amino
acid sequence REWRMTLYAMDY (SEQ 1D NG:29), REWRYTLYAMBPY (SEQ 1D NO:105),
or a variant thereof comprising 1, 2, 3, 4, 5 or 6 amino acid substitutions; and (b} a light chain
variable region comprising a light chain vanable region CDRI comprising the amino acid
sequence RASESVDSYGNSFMEH (SEQ ID NO:30), RASESVESYGSSFMH (SEQ 1D
N{G1100), or a variant thereof comprising 1, 2, 3, 4, 5 or 6 amino acid substitutions; a light chain
variable region CDR2 comprising the amino acid sequence LTSNLES (SEQ ID NG:31), ora
variant thereof comprising 1, 2, 3, 4, 5 or 6 anunoc acid substitutions; and a light chan vaniable
region CDR3 comprising the amino acid sequence QQNNEDPFT (SEQ 1D NG:32), or a vanant
thereof comprising 1, 2, 3, 4, 5 or & aming acid substitutions.

[39148] In some embodiments, an ILT3-binding agent {e.g., an antibody) comprises one or
more heavy chain variable region CDRs or light chain varniable region CDRs that have been
maodified to reduce deamidation within the CDR sequence. Deamidation is a chemical reaction
in which an amide functional group 1n the side chain of the amino acids asparagine {Asn or N} or
glutamine {Gln or Q} 1s removed or converted to another functional group. Generally,
asparagine is converted to aspartic acid or isoaspartic acid and glutamine is converted to
glutarmc acid or polvglutamic acid. In some situations, deamdation roay change the structure,
function, and/or stability of a polypeptide, potentially resulting n decreased biological activity.
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In some embodiments, the light chain vaniable region CDR1, CDR2, and/or CDR3 of an
antibody described herein 1s modified to reduce deanidation. In some embodiments, the light
chain variable region CDR1, CDR2, and/or CDR3 of an antibody described herein s modified to
reduce dearmidation. Any one of the heavy chain varable region CDRs and light chan variable
region UDRs of antibody 5A7, 3A3, Hz5A7, 12A12, 1605, 4510, 48A6, or 53F10 can be
madified to reduce deamidation.

{86149 In some embodiments, an ILT3-binding agent {e.g., an antibody} comprises one or
more heavy chain variable region CDRs or light chain variable region CIDRs that bave been
modified to reduce 1somerization. {somerization 1s a chemucal process by which a compound 1s
transformed mto any of its isomeric forms, Z.e., forms with the same chemical composition but
with different structure or configuration and, potentially with different physical and chemical
properties. Studies have shown that asparatate (Asp or D) isomerization within a CDR can
mapact antibody binding and/or stability. In some embodiments, the heavy chain variable region
CDR1, CDR2, and/or CDR3 of an antibody described herein is modified to reduce isomerization.
In some embodiments, the light chain variable region CDR1, CDRZ, and/cr CDR3 is modified to
reduce isomerization. Any one of the heavy chain variable region CDRs and light chain vanable
region CDRs of antibody 5A7, 3A3, HzS5A7, 12412, 16CS, 45G10, 48A6, or S3F10 can be
medified to reduce isomerization.

[6015¢]  In some embodiments, an ILT3-binding agent (e.g., an antibedy) comprises one or
more heavy chain variable region CDRs or light chain variable region CDRs that have been
maodified to reduce oxadation. Oeadation 1s a chenucal process by which an oxygen 1s added to
an atom, for example, methionine 13 converted to methionine sulfoxide by addition of an oxygen
to the sulfur atom. Oxidation of one or more amino acids can potentially affect the physical and
chemical properties of a protein. Studies have shown that oxidation of methionine (Met or M)
within a CDR has the potential to impact antibody binding and/or stability. In some
embodiments, the heavy chain vanable region CDR1, CDR2, and/or CDR3 of an antibody
described herein 1s modified to reduce oxidation {e.g., methionine oxidation). In some
embodiments, the light chain variable region CDRY, CDR2, and/or CDR3 of an antibody
described herein 1s modified to reduce oxidation {e.g., methionine oxidation). Any ove of the
heavy chain variable region CDRs and light chain vaniable region CDRs of antibody 5A7, 3A3,
HzS5A7, 12A12, 16C5, 45G10, 48A6, or 53F10 can be modified to reduce methionine oxidation.
[39151] In some embodiments, an anti-ILT3 binding agent {e.g., antibodv) comprises a heavy
chain variable region comprising the amino acid sequence of heavy chamn vanable region CDRI,
CDR2, and CDR3 of antibody 5A7 and which has at least 75%, at least 80%, at least 85%, at
least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at least 99%;, or 100% 1dentity
to the sequence of SEQ 1D NG:111 and a light chain variable region comprising the aming acid
sequence of light chain variable region CDR1, CDR2, and CDR3 of antibody SA7 and which has
at least 753%, at least 0%, at least 85%, at least 90%. at least 95%, at least 96%, at least 97%, at
feast 98%, at least 99%, or 100% identity {o the sequence of SEQ 1D NG:112. In some

33



WO 2021/127200 PCT/US2020/065642

embodiments, an anti-ILT3 binding agent comprises a heavy chain variable region comprising
the amino acid sequence of heavy chain variable region CDR1, CDR2, and CDR3 of antibody
Hz5A7 v5 and which has at least 75%, at feast 80%, at least 85%, at least 90%, at least 95%, at
ieast 96%, at least 97%, at least 98%s, at least 99%, or 100% identity to the sequence of SEQ 1D
NO:123 and a light chain variable region comprising the amino acid sequence of light chain
variable region CDR1, CDR2, and CDR3s of antibody Hz5A7 v5 and which has at least 75%, at
feast 809, at least 85%, at least 90%, at least 95%, at least 96%, at least 97%, at least 98%, at
least 99%, or 100% wdentity to the sequence of SEQ 1D NO: 124
{66132 In some embodiments, an ILT3-binding agent (e.g2., an antibody) comprises a heavy
chain variable region having at least 80%, at least 85%, at least 90%, at least 95%, at least 97%,
or at least 99% identity to the sequence of SEQ 1D NO:111. In some embodiments, an ILT3-
binding agent comprises a light chain variable region having at least 80%, at least 85%, at least
0%, at least 95%, at least 97%, or at least 99% identity to the sequence of SEQ IR NG 112, In
some embodiments, an ILT3-binding agent comprises a heavy chain variable region having at
least 80%, at least 85%, at least 90%, at least 95%, at least 97%, or at least 99% identity to the
sequence of SEQ ID NG 123, Tn some embodimaents, an ILT3-binding agent comprises a light
chain variable region having at least 80%, at least 35%, at least 90%, at least 93%, at least 97%,
or at feast 99% identity to the sequence of SEQ 1D NOG:124.
[60153] In some embodiments, an ILT3-binding agent (e.g., an antibody) comprises a heavy
chain variable region comprising an anuno acid sequence of SEQ ID NG: 111, Insome
embodiments, an ILT3-binding agent comprises a light chain variable region comprising an
amino acid sequence of SEQ 1D NG: 112, In some embodiments, an 1L T3-binding agent
comprises a heavy chain variable region comprising an amino acid sequence of SEQ 1D NO:123.
In some embodiments, an ILT3-binding agent comprises a light chain variable region comprising
an amino acid sequence of SEQ 1D NO:124.
[60154] In some embodiments, an ILT3-binding agent {e.g., an antibody) comprises a heavy
chain variable region having at least 80% sequence identity to SEG ID NO:111 and a light chain
variable region having at least 80% sequence identity to SEQ 1D NO:112. 1n some
emnbodiments, an ILT3-binding agent comprises a heavy chain variable region having at least
90% sequence identity to SEQ ID NO: 111 and a hight chain variable region having at east 90%
sequence identity to SEQ ID NO:112. In some embodiments, an L. T3-binding agent comprises
a heavy chain variable region having at least 95% sequence identity to SEQ ID NO:111 and a
fight chain variable region having at least 95% sequence identity to SEQ ID NO: 112, In some
embodiments, an ILT3-binding agent comprises a heavy chan variable region comprising an
amino acid sequence of SEQ ID NO: 111 and a hight chain variable region comprising an aming
acid sequence of SEQ ID NO:112.
[#01583]  In some embodiments, an ILT3-binding agent (e.g., an antibody) comprises a heavy
chain variable region baving at least 80% sequence wdentity to SEQ ID NO:123 and a light chain
variable region having at least 80% sequence wdentity to SEQ 1D NG:124. Insome

54



WO 2021/127200 PCT/US2020/065642

embodiments, an ILT3-binding agent comprises a heavy chain vanable region having at least
90% sequence identity to SEQ ID NO:123 and a light chain variable region having at least 90%
sequence identity to SEQ ID NG 124, In some embodiments, an ILT3-binding agent comprises
a heavy chain variable region having at least 95% sequence identity to SEQ ID N(:123 and a
fight chain variable region having at feast 95% sequence identity to SEQ ID NO:124. In some
embodiments, an ILT3-binding agent comprises a heavy chain variable region comprising an
amine acid sequence of SEQ D NG: 123 and a hght chain variable region comprising an amino
acid sequence of SEQ ID NG 124,

{80136 In certain embodiments, an ILT3-binding agent {e. g, an antibody ) comprises 3 heavy
chain variable region comprising a heavy chain vanable region CDR1 comprising
GFTFSSYGMS (SEQ 1D NO:27), a heavy chain variable region CDR2 comprising
TISGGGSYTNYPDSVEG (SEQ ID NO:28), a heavy chain variable region CDR3 comprising
REWRYTLYAMDY (SEQ ID NG 105), and a light chain vanable region comprising a hight
chain variable region CDRI comprising RASESVESYGSSFMH (SEQ ID NO:106), a light chain
variable region CDR2 comprising LTSNLES (SEQ 1D NG:31), and a light chain variable region
CDR3 comprising QUNNEDPET (SEQ ID NG:32), wherein the heavy chain variable region
comprises at least 80%, at least 83%, at least 90%, at least 95%, at least 97% identity to the
sequence of SEQ 1D NO:123, and wherein the light chain variable region comprises at least
80%, at least 85%, at least 90%, at least 93%, at least 97% identity to the sequence of SEQ ID
NO:124.

{66187 In certain embodiments, an ILT3-binding agent (e.g., an antibody) comprises a heavy
chain comprising a heavy chain variable region CDR1I comprising GFTFSSYGMS (SEQ ID
NQO:27}, a heavy chain vanable region CDRZ comprising TISGGGSYTNYPDSVKG (SEQ ID
N(:28), a heavy chain variable region CDR3 comprising REWRYTLYAMDY (SEQ ID
NO:103), and a light chain comprising a light chan variable region CDR1 comprising
RASESVESYGSSFMH (SEQ 1D NG:106), a hight chain variable region UDR2 comprising
LTSNLES (SEQ 1D NO:31), and a light chain variable region CDR3 comprising QQNNEDPFT
(SEQ 1D NO:32), wherein the heavy chain comprises at least 80%, at least 85%, at least 90%, at
least 95%, at least 97%, or 100% identity to the sequence of SEQ 1D NO:126, and wheren the
fight cham comprises at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, or
100% identity to the sequence of SEQ D NG:128. In certain embodiments, an ILT3-binding
agent comprises a heavy chain comprising a heavy chain variable region CDR1 comprising
GFTFSSYGMS (SEQ TD NG:27), a heavy chain vanable region CDR2 comprising
TISGGGSYTNYPDSVKG (SEQ I3 NO:28), a heavy chain variable region CDR3 comprising
REWRYTLYAMDY (SEQ ID NG: 105}, and a light chain comprising a light chain variable
region CDRI comprising RASESVESYGSSFMH (SEQ 1D NG:106), a light chain variable
region CDRZ comprising LTSNLES {(SEQ 1D NO:31), and a light chain variable region CDR3
comprising QONNEDPFT (SEQ ID NO:32), wherein the heavy chain comprises at least 93%
identity to the sequence of 8SEQ ID NO:126, and wherein the light chain comprises at least 95%
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identity to the sequence of SEQ 1D NO:128. In certain embodiments, an [LT3-binding agent
comprises (a} a heavy chain comprising the amino acids of SEQ D NG:126 and (b) a light chain
comprising a light chamn variable region CDR1 comprising RASESVESYGSSFMH (SEQ ID
NO:100), a light chain variable region CDR2 comprising LTSNLES (SEQ ID NQO:31}, anda
fight chain variable region CDR3 comprising QONNEDPFT (SEQ 1D NO:32), wherein the light
chain comprises at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, or 100%
identity to the sequence of SEQ ID NG 128, Tn certain embodiments, an ILT3-binding agent
comprises {(a) a heavy chain comprising a heavy chain variable region CDR1 comprising
GFTFSSYGMS (SEQ 1D NG:273, a heavy chain variable region CDR2 comprising
TISGGGSYTNYPDSVKG (SEQ 1D NG:28), a heavy chain variable region CDR3 comprising
REWRYTLYAMDY (SEQ ID NO:105), wherein the heavy chamn comprises at least 80%, at
least 85%, at least 90%, at least 95%, at least 97%, or 100% 1dentity to the sequence of SEQ ID
N3:126, and (b} a hght chain comprising the amino acid sequence of SEQ 1D NO:1128. In some
embodiments, an 1L T3-binding agent is an antibody comprising a heavy chain comprising the
amino acid sequence of SEQ 1D NO:126 and a light chain comprising the amino acid sequence
of SEQ I3 NO:128.
[B8158] In some embodiments, the [LT3-binding agent 15 antibody SA7. In some embodiments,
the ILT3-binding agent is antibody Hz5A7 v5.
{60139 In some embodiments, an ILT3-binding agent (e.g., an antibedy) comprises: {a) a heavy
chain variable region comprising a heavy chain variable region CDR1 comprising the amino acid
sequence GFSLTSYGVH (SEQ ID NG 11), a heavy chain variable region CDR2 comprising the
amino acid sequence VIWPGGTINYNSALME (SEQ ID NO:12), and a heavy chain variable
region CDR3 comprising the amino acid sequence DKYDGGWFAY (SEQ ID NG:13),and a
light chain variable region comprising a light chain variable region CDR1 comprising the amino
acid sequence KASQNVRTAVA (SEQ ID NO:14), a light chain variable region CDR2
comprising the amino acid sequence LASNRHT (SEQ 1D NG:15), and a hight chain variable
region CDR3 comprising the amino acid sequence LOHLNYPLT (SEQ ID NO:16); (b) a heavy
chain variable region comprising a heavy chain variable region CDR1 comprising the amino acid
sequence GFSLTSY (SEQ ID NG:17), a heavy chain variable region CDR2 comprising the
amino acid sequence WPGGT (SEQ ID N(:118), and a heavy chan vanable region CBR3
comprising the amino acid sequence DKYDGGWFAY (SEG 1D N(:13), and a light chain
variable region comprising a light chamn variable region CDRI comprising the amino acid
sequence RASQNVRTAVA (SEQ ID NG: 14), a ight chain varable region CDR2 comprising
the armino acid sequence LASNRHT (SEQ 1D NO:13), and a hight chain variable region CDR3
comprising the amino acid sequence LOHLNYPLT (SEQ ID NG:16); (¢} a heavy chain vanable
region compnising a heavy chain variable region CDR1 comprising the amino acid sequence
GFSUTSYGVH (SEQ 1D NGO:11), 2 heavy chain variable region CDR2 comprising the anmine
acid sequence VIWPGGTIN (SEQ ID NO:19), and a heavy chain vaniable region CDR3
comprising the amino acid sequence BDRYDGGWFAY (REQ ID N(:13), and a hight chaim
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varable region comprising a light chain variable region CDRI comprising the amino acid
sequence KASQNVRTAVA (SEQ ID NO:14), a light chain variable region CDR2 comprising
the amino acid sequence LASNRHT (SEQ 1D NQO:13), and a light chain variable region CDR3
comprising the amino acid sequence LOHLNYPLT (SEQ ID NG:16); (d) a heavy cham variable
region comprising a heavy chain variable region CDR1 comprising the amino acid sequence
SYGVH (SEQ 1D NQ:20), a heavy chain variable region CDRZ comprising the amino acid
sequence VIWPGGTINYNSALMS (SEQ ID NG:12), and a heavy chain variable region CDR3
comprising the amino acid sequence DRKYDGGWFAY (SEQ 1D NO:13), and a hight chain
variable region comprising a light chain variable region CDR1T comprising the amino acid
sequence KASQNVRTAVA (SEQ 1D NG:14), a light chain variable region CBDR2Z comprising
the amino acid sequence LASNRHT (SEQ D NO: 15, and a light chain variable region CDR3
comprising the amino acid sequence LQHLNYPLT (SEQ 1D NO:16); or (e} a heavy chain
variable region comprising a heavy chain variable region CDRI comprising the amino acid
sequence TSYGVH (SEQ 1D NG:21), a heavy chain variable region {DR2 comprising the
amino acid sequence WLGVIWPGGTIN (SEQ ID NO:22), and a heavy chain variable region
CDR3 comprising the amno acid sequence ASDKYDGGWFEA (SEQ 1D N(G:23), and a light
chain variable region comprising a light chain variable region CDR1 comprising the amino acid
sequence RTAVAWY (SEQ 1D NG:24), a light chain variable region CDRZ comprising the
amino acid sequence ALIYLASNRH (SEQ ID NO:25), and a light chain variable region CDR3
comprising the amino acid sequence LQHLNYPL (SEQ 1D NG:26).

[60166] In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
comprising 3 heavy cham variable region CDR1 comprising the aming acid sequence
GFSUTSYGVH (SEQ ID NO:11), a heavy chain variable region CDRZ comprising the amino
acid sequence VIWPGGTINYNSALMS (SEQ ID NO:12), and a heavy chamn varable region
CDR3 comprising the anuno acid sequence DKYDGGWTFAY (SEQ 1D NO:13). Insome
embodiments, an ILT3-binding agent comprises a light chain variable region comprising a light
chain variable region CDR1I comprising the amino acid sequence KASQNVRTAVA (SEQ ID
NO:14), a light chain variable region CDR2 comprising the amine acid sequence LASNRHT
(SEQ ID NO:13), and a light chain variable region CDR3 comprising the anuno acid sequence
LOHLNYPLT (SEQ ID N(:16). In some embodiments, an [LT3-binding agent comprises (3) a
heavy chain vanable region comprising a heavy chain varnable region CDR1 comprising the
amino acid sequence GFSLTSYGVH (SEQ ID NO:11), a heavy chain variable region CDR2
comprising the amuno acid sequence VIWPGGTINYNSALMS (SEQ 1D NG:12), and a heavy
chain variable region CDR3 cormprising the amino acid sequence DRYDGGWFAY (SEQ ID
N©O:13), and (b} a light chain varnable region comprising a hight chain variable region CDR1
comprising the amino acid sequence KASQNVRTAVA (SEG ID NO:14), a light chain variable
region CDRZ comprising the amino acid sequence LASNRHT (SEQ 1D NO: 15}, and a light
chain variable region CDR3 comprising the amine acid sequence LQHLNYPLT (SEQ 1D
NG:16).
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[88161] In some embodiments, an ILT3-binding agent comprises a heavy chain varmable region
having at least 80%, at least 85%, at least 90%, at least 93%, at least 97%, or at least 99%
identaty to the sequence of SEQ ID NO:109. In some embodiments, an 1L T3-binding agent
comprises a light chain variable region having at least 80%, at least 85%, at least 90%, at least
5%, at least 97%, or at least 99% identity to the sequence of SEQ ID NO:110. Insome
embodiments, an ILT3-binding agent comprises a heavy chain variable region comprising an
amine acid sequence of SEQ ID NG 109, In some embodiments, an ILT3-binding agent
comprises a light chain variable region comprising an ammo acid sequence of SEQ ID NO: 110
[86152] In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
having at least 80% sequence 1dentity to SEQ 1D NOG:109 and a light chain variable region
having at feast 80% sequence identity to SEQ ID NO:110. In some embodiments, an LT3
binding agent comprises a heavy chain variable region having at least 90% sequence identity to
SEQ ID NG:109 and a hight chain variable region having at least 90% sequence identity to SEQ
ID NG:110. In some embodiments, an ILT3-binding agent comprises a heavy chain variable
region having at least 95% sequence identity to SEQ 1D NO: 109 and a light chain variable region
having at least 95% sequence identity to SEQ ID NO: 110, In some embodiments, an ILT3-
binding agent comprises a heavy chamn varable region comprising an ammo acid sequence of
SEQ 1D NO:109 and a light chain variable region comprising an aming acid sequence of SEGQ ID
NO:110.
[60163] In some embodiments, the ILT3-binding agent is antibody 3A3. In some embodiments,
the ILT3-binding agent 1s a humanized version of antibody 3A3. In some embodiments, the
L. T3-binding agent is a variant of antibody 3A3 or humamzed antibody 3A3.
[60164] In certain embodiments, an IL'T3-binding agent {e.g., an antibody) comprises: (a) a
heavy chain variable region comprising a heavy chain variable region CDRI comprising the
amime acid sequence GYTFTDYNMD (SEQ 1D NO:43), a heavy chain variable region CDR2
comprising the amino acid sequence YIYPNNGGTGYNQKFNS (SEQ ID NG:44), and a heavy
chain variable region CDBR3 comprising the amino acid sequence SPYYDYVGSYAMDY (SEQ
1D NO:45), and a light chain variable region comprising a light chain variable region CDR1
coraprising the amino acid sequence TASSSVSSSYLH (SEQ ID NO:46), a light chain variable
region CDRZ comprising the amino acid sequence STSNLAS (SEQ 1D NO:47), and a light chain
variable region CUDR3 comprising the amino acid sequence HOYHRSPRT (SEQ ID N(:48); (b}
a heavy chain variable region comprising a heavy chain variable region CDR1 comprising the
amino acid sequence GYTFTDY (SEQ 1D NG:49), a heavy chan variable region CDR2Z
comprising the amino acid sequence YPNNGG (SEQ 1D NO:530), and a heavy chain vanable
region CDR3 comprising the amino acid sequence SPYYDYVGSYAMDY (SEQ 1D NO:45},
and a light chain variable region comprising a light chain variable region COR1 comprising the
amino acid sequence TASSSVSSSYLH (SEQ ID NG:46), a Light chain variable region CDR2
comprising the amino acid sequence STSNLAS (SEQ 1D NG:47), and a light chain variable
region CDR3 comprising the amino acid sequence HQYHRSPRT (8EQ ID N(G:48); () a heavy
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chain variable region comprising a heavy chain variable region CDR1 comprising the aming acid
sequence GYTFTDYNMD (SEGQ ID NO:43), a heavy chain variable region CDR2 comprising
the aroino acid sequence YIYPNNGGTG (SEQ I3 NO:51), and a heavy chain variable region
CDR3 comprising the amino acid sequence SPYYDYVGSYAMDY (SEQ 1D N(O:45), and a
fight chain variable region comprising a light chain variable region (DRI comprising the amino
acid sequence TASSSVSSSYLH (SEQ ID NO:46), a light chain variable region CDR2
comprising the amino acid sequence STSNLAS (SEQ 1D NG:47), and a light chain variable
region CDR3 comprising the amwno acid sequence HGYHRSPRT (SEQ ID NO:48); (d) a heavy
chain variable region comprising a heavy cham variable region CDR1 comprising the aming acid
sequence DYNMD (SEQ [ NO:52), a heavy chain variable region CDRZ comprising the amino
acid sequence YIYPNNGGTGYNQKFNS (SEQ 1D NO:44), and a heavy chamn variable region
CDR3 comprising the anuno acid sequence SPYYDYVGSYAMDY (SEQ ID NO:45), and a
fight cham variable region comprising a light chain variable region CDRI comprising the amino
acid sequence TASSSVESSYLH (SEQ ID N(G:46), a light chain variable region CDR2
comprising the amino acid sequence STSNLAS (SEQ ID NG:47), and a light chain variable
region CDR3 comprising the amino acid sequence HQYHRSPRT (SEQ ID NO:48), or {e) a
heavy chain varable region comprising a heavy chain vanable region CDR1I comprising the
amino acid sequence TDYNMD (SEQ 1D NO: 53}, a heavy chain variable region CDR2
comprising the amino acid sequence WIGYTYPNNGGTG (SEQ 1D NO:54), and a heavy chain
variable region CDR3 comprising the amine acid sequence ASSPYYDYVGSYAMD (SEQ ID
N(3:55), and a light chain variable region comprising a light chain variable region CDR1
comprising the amino acid sequence SSSYLHWY (8EQ ID N(:56), a light chain variable region
CDR2 comprising the amino acid sequence LWIYSTSNLA (SEQ ID NQG:57), and a light chain
variable region CDR3 comprising the amino acid sequence HQYHRSPR (SEQ 1D NO:58).
[8¢163] In some embodiments, an 1L T3-binding agent comprises a heavy chain variable region
comprising a heavy chain variable region CDRI comprising the amino acid sequence
GYTFTDYNMD (SEQ 1D N(:43), a heavy chain variable region CDR2 comprising the amino
acid sequence YIYPNNGGTGYNOKFENS (SEQ 1D N(O:44), and a heavy chain variable region
CDR3 comprising the arono acid sequence SPYYDYVGSYAMDY (SEQ ID NO:45). In some
embodiments, an ILT3-binding agent comprises a light chain variable region comprising a hght
chain variable region CDR1 comprising the amine acid sequence TASSSVSSSYLH (SEQ 1D
N(:406), a light chain variable region CDRZ2 comprising the ammo acid sequence STSNLAS
{SEQ 1D NOG:47), and a hight chain variable region CDR3 comprising the amino acid sequence
HOYHRSPRT (SEQ ID NO:48). In some emboduments, an ILT3-binding agent comprises {(a) a
heavy chain variable region comprising a heavy chain varnable region CBR1 comprising the
amino acid sequence QY TFTDYNMD (SEQ 15 N(O:43}, a heavy chain variable region CDR2
comprising the amino acid sequence YIYPNNGGTGYMNGKENS (SEQ ID NG:44), and a heavy
chain variable region CDR3 comprising the anuno acid sequence SPYYDYVGSYAMDY (SEQ
1D NO:45), and (b) a hight chain variable region comprising a light chain variable region CDR1
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comprising the amino acid sequence TASSSVSSSYLH (SEQ 1D NO:46}, a light chain vanable
region CDR2 comprising the amino acid sequence STSNLAS (SEQ 1D NG:47), and a hight chain
variable region CDR3 comprising the amimo acid sequence HQYHRSPRT (SEQ ID NO:48).
[B0166] In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
having at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, or at least 99%
identity to the sequence of SEQ 1D NO:113. In some embodiments, an 1L T3-binding agent
comprises a light chain variable region having at least 80%, at least 85%, at least 90%, at least
93%, at least 97%, or at least 99% identity to the sequence of SEQ ID NO:114. In some
embodiments, an ILT3-binding agent comprises a heavy chain variable region comprising an
amino acid sequence of SEQ 1D NG 113, In some embodiments, an ILT3-binding agent
comprises a light chain variable region comprising an amino acid sequence of SEQ {D NO: 114,
[8¢167] 1o some embodiments, an 1L T3-binding agent comprises a heavy chain variable region
having at least 80% sequence 1dentity to SEQ 1D NO:113 and a light chain vanable region
having at feast 80% sequence identity to SEQ ID NO'114. In some embodiments, an ILT3-
binding agent comprises a heavy chain variable region having at least 90% sequence identity to
SEQ ID NG 113 and a light chain variable region having at least 90% sequence identity to SEQ
ID NCG:114. In some embodiments, an ILT3-binding agent comprises a heavy chain variable
region having at least 95% sequence identity to SEQ ID NG:113 and a light chain variable region
having at least 95% sequence identity to SEQ ID NO:114. In some embodiments, an ILT3-
binding agent comprises a heavy chain variable region comprising an aming acid sequence of
SEQ ID NG 113 and a light chain variable region comprising an amino acid sequence of SEQ ID
NGi114,
[66168] In some embodiments, the ILT3-binding agent 1s antibody 12ZA12. In some
embodiments, the L T3-binding agent 1s a humanized version of antibody 12A12. In some
embodiments, the ILT3-binding agent 1s a variaunt of antibody 12A12 or humanized antibody
12A12
[60169]  In certain embodiments, an ILT3-binding agent {e.g., an antibody} comprises: {a} a
heavy chain variable region comprising a heavy chain variable region CDR1 comprising the
aroino acid sequence GYTFTDYNMD (SEQ 1D NG:43), a heavy chain vaniable region CDR2
comprising the amino acid sequence YIYPSNGGTGYNQKFKS (SEQ ID NO:59}, and a heavy
chain variable region CDR3 comprising the amino acid sequence VPYYDYLYYYAMDY {(SEQ
1D NO:60), and a light chain variable region comprising a light chain variable region CDR1
comprising the amino acid sequence RASSSVSFMH (SEQ 1D NO:61), a light chain vanable
region CDRZ comprising the ammno acid sequence ATSNLAS (SEQ ID NGO:62), and a hight
chain variable region CDR3 comprising the amino acid sequence QOWSTNPYMYT (SEQ 1D
NO:63}); (b} a heavy chain variable region comprising a heavy chain variable region CDRI
comprising the amino acid sequence GYTFTDY (SEQ 1D NO:49), a heavy chain variable region
CDR2 comprising the anuno acid sequence YPSNGG (SEQ 1D NO:64), and a heavy chain
variable region CDR3 comprising the amino acid sequence VRYYDYLYYYAMDY (SEQ ID
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N{:60), and a light chain variable region comprising a light chain variable region CDR1
comprising the amino acid sequence RASSSVSFMH (SEQ 1D NO:61), a light chain variable
region CDRZ comprising the ammno acid sequence ATSNLAS (SEQ ID NG:62), and a light
chain variable region CDR3 comprising the amino acid sequence QOWSTNPYMYT (SEQ 1D
NO:63); (¢} a heavy chain variable region comprising a heavy chain variable region CDR1
comprising the amino acid sequence GYTFTDYNMD (SEQ 1D NO:43), a heavy chain variable
region CDR2 comprising the amino acid sequence YIYPSNGGTG (REQ ID NG:65), and a
heavy chain vanable region CDR3 comprising the amino acid sequence VPYYDYLYYYAMDY
(SEQ 1D NO:60), and a light chain variable region comprising a light chamn variable region
CDR1 comprising the amino acid sequence RASSSVSFMH (SEQ ID NO:61), a light chain
variable region CDRZ comprising the amino acid sequence ATSNLAS (SEQ ID N(G:62), and a
fight chain variable region CDR3 comprising the amno acid sequence QUWSTNPYMYT (SEQ
1D NO:63); (d) a heavy chain vanable region comprising 8 heavy chain variable region CDR1
comprising the amino acid sequence DYNMD (SEQ ID NO:52), a heavy chain variable region
CDR2 comprising the amino acid sequence YEYPSNGGTGYNQKFKS (SEQ 1D NO:59), and a
heavy chain variable region CDR3 comaprising the amino acid sequence VEYYDYLYYYAMDY
(SEQ 1D NG:60), and a hight cham variable region comprising a light chain vanable region
CDR1 comprising the amino acid sequence RASSSVSFMH (SEQ ID NO:61}, a light chain
variable region CDR2 comprising the amino acid sequence ATSNLAS (SEQ ID NO:62), and a
fight chain variable region CDR3 comprising the amino acid sequence QQWSTNPYMYT (SEQ
ID NO:63); or (e) a heavy chamn vanable region comprising a heavy chan vaniable region CDR1
comprising the amino acid sequence TDYNMD (SEQ ID N(:53), a heavy chain varable region
CDR2 comprising the amino acid sequence WIGYLIYPSNGGTG (SEQ 1D NO:66), and a heavy
chain variable region CDR3 comprising the amino acid sequence ARVPYYDYLYYYAMD
(SEQ I3 NO:67), and a light chain variable region comprising a light chamn varniable region
CDRI comprising the armmno acid sequence SFMHWY (SEQ 1D NO:68), a light chain vanable
region CORZ comprising the amino acid sequence PWIYATSNLA (SEQ 1D NO:69), and a light
chain variable region CDR3 comprising the anuno acid sequence QOWSTNPYMY (SEQ ID
NG:70).
{61761 In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
comprising a heavy chain variable region CDR1 comprising the amino acid sequence
GYTFTDYNMD (SEQ 1D N(O:43), a heavy chain variable region CDR2 comprising the amino
acid sequence YIYPSNGGTGYNQKFKS (SEQ ID NG:59), and a heavy cham varable region
CDR3 comprising the amino acid sequence VEYYDYLYYYAMDY (SEQ 1D NO:60). Insome
embodiments, an ILT3-binding agent comprises & light chain variable region comprising a hight
chain variable region CDR1I comprising the amino acid sequence RASSSYSFMH (SEG ID
N(:61), a light chain variable region CDR2 comprising the amino acid sequence ATSNLAS
{(SEQ I3 NO:62), and a light chain variable region CDR3 comprising the amino acid sequence
QOWSTNPYMYT (SEQ ID N(:63). In some embodiments, an ILT3-binding agent comprises
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(a) a heavy chain variable region comprising a heavy chain variable region CDR1 comprising the
amine acid sequence GYTFTDYNMD (SEQ 1D NO:43), a heavy chain variable region CDR2
comprising the amino acid sequence YIYPSNGGTGYNGKFKS {(SEQ ID N(:59), and a heavy
chain variable region CBR3 comprising the amino acid sequence VEYYDYLYYYAMBY (SEQ
1D NO:60), and (b) a Light chain variable region comprising a light chain variable region CDR1
comprising the amino acid sequence RASSSVSFMH (SEQ 1D NG:61), a light chain variable
region CDR2 comprising the anuno acid sequence ATSNLAS (SEQ ID NG:62), and a hight
chain vanable region CDR3 comprising the amino acid sequence QQWSTNPYMYT (SEQ ID
N{(:63),
[66171] In some embodiments, an ILT3-bindimg agent comprises a heavy chain variable region
having at feast 80%, at least 85%, at least 90%, at least 95%, at least 97%, or at least 99%
wdentity to the sequence of SEQ ID NO:11S. Tn some embodiments, an LT3 -binding agent
comprises a light chain variable region having at least 80%, at least 85%, at least 90%, at least
95%, at least 97%, or at least 99% identity to the sequence of SEQ ID NO:116. In some
embodiments, an [LT3-binding agent comprises a heavy chain variable region comprising an
amino acid sequence of SEQ ID NO: 115, In some embodiments, an ILT3-binding agent
comprises a light chain variable region comprising an aminoe acid sequence of SEQ ID NG 116
[60172] Insome embodiments, an ILT3-bindimg agent comprises a heavy chain variable region
having at feast 80% sequence 1dentity to SEQ 1D NO:115 and a light chain vanable region
having at least 80% sequence identity to SEQ 1D NO:116. In some embodiments, an ILT3-
binding agent comprises a heavy chain vanable region having at least 90% sequence identity to
SEQ ID NG:115 and a light chain variable region having at least 90% sequence identity to SEQ
ID NO:116. In some embodiments, an ILT3-binding agent comprises a heavy chain vanable
region having at least 95% sequence identity to SEQ 1D NO:115 and a light chain variable region
having at east 95% sequence 1dentity to SEQ ID NO: 116, In some embodiments, an IL.T3-
binding agent comprises 4 heavy chain variable region comprising an amino acid sequence of
SEQ ID NG:115 and a light chain variable region comprising an amino acid sequence of SEQ 1D
NO:116.
[66173] In some embodiments, the ILT3-binding agent 1s antibody 16C5. In some
embodiments, the ILT3-binding agent 1s a humanized version of antibody 16C5. In some
embodiments, the ILT3-binding agent 1s a variant of antibody 16C5 or humanized antibody
16C5.
[68174] To certain erobodiments, an ILT3-binding agent {e. g, an antibody ) comprises: (a) a
heavy chain variable region comprising a heavy chain variable region CDRI comprising the
amino acid sequence GFTFSDYGMH (SEQ 1D NG:71}, a heavy chain variable region CDR2
comprising the amino acid sequence YIFSGSSTIYYADTYKG (SEQ ID N(O:72), and a heavy
chain variable region CDR3 comprising the amino acid sequence ADGRGAMDY (SEQ 1D
NQ:73), and a light chain variable region comprising a light cham variable region CDR1
comprising the ammno acid sequence RASODISKFLN (SEQ H3 NO:74}, a light chain vaniable
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region CDRZ comprising the amino acid sequence YTSRLHS (SEQ 1D NG.75), and a light
chain variable region CDR3 comprising the amino acid sequence QQGNTLPWT (SEQ 1D
N(3:76); (b} a heavy chain variable region comprising a heavy chain variable region CDR1
comprising the amino acid sequence GFTFSDY {SEQ ID N(OL77), a heavy chain variable region
CDR2 comprising the amino acid sequence FSGSST (SEQ 1D NO.78), and a heavy chain
variable region CDR3 comprising the amino acid sequence ADGRGAMDY (8EQ 1D NO:73),
and a light chain variable region comprising a hight chain variable region CDRI1 comprising the
amino acid sequence RASQDISKFLN (SEQ 1D NO:74), a light chain vanable region CDR2
comprising the amino acid sequence YTSRLHS (SEQ ID NG 75), and a light chain vanable
region CDR3 comprising the amino acid sequence QQGNTLPWT (SEQ 1D NO:76}; {c} a heavy
chain variable region comprising a heavy chain variable region CDRI comprising the amino acid
sequence GFTFSDYYGMH (SEQ ID NO:71), a heavy chan variable region CDR2 comprising
the amino acid sequence YIFSGESTIY (SEQ 1D NOG:79), and a heavy chain vanable region
CDR3 comprising the amino acid sequence ADGRGAMDY (SEQ ID NO:73), and a light chain
variable region comprising a light chain varnable region CDR1 comprising the amino acid
sequence RASQDISKFLN (SEQ ID NG: 743, a hight chain vanable region CDR2 comprising the
amino acid sequence YTASRLHS (SEQ ID NO: 75}, and a light chamn vanable region CDR3
comprising the amino acid sequence QQGNTLPWT (SEQ 1D NO:76); {d) a heavy chain
variable region comprising a heavy chain variable region CDR1 comprising the amino acid
sequence DYGMHB (SEQ D NO:80), a heavy chain varable region CDR2 comprising the amino
acid sequence YIFSGSSTIYYADTVKG (SEQ 1D NO:72), and a heavy chain variable region
CDR3 comprising the amino acid sequence ADGRGAMDY (SEQ ID NG:73), and a light chain
variable region comprising a light chain variable region CDR1 comprising the amino acid
sequence RASQDISKFLN (SEGQ ID NG:74), a light chain varnable region CDR2 comprising the
amine acid sequence YTSRLHS (SEQ ID NG: 753, and a light chain vaniable region CDR3
comprising the ammno acid sequence QUGNTLPWT (SEQ 1D NG:76); or (e} a heavy chain
variable region comprising @ heavy chain vanable region CDR1 comprising the amino acid
sequence SDYGMH (SEQ 1D NG:81), a heavy chan variable region CDR2 comprising the
aroino acid sequence WVAYIFSGSSTIY (SEQ 1D NG:82), and a heavy chan variable region
CDR3 comprising the amino acid sequence ARADGRGAMD (SEQ 1D NG:83), and a light
chain variable region comprising a hight chain variable region CDR1 comprising the aming acid
sequence SKFLNWY (SEQ 1D NO:84}, a light chain varable region CDR2 comprising the
amino acid sequence LEIVYTSRLH (SEQ 1D NO:85), and a hight chain vanable region CDR3
comprising the ammo acid sequence QQGNTLPW (SEQ ID NO:86).
[B86175] In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
comprising a heavy chain variable region CDR1 comprising the amino acid sequence
GFTFSDYGMH (8EQ D NO:71), a heavy chain vanable region CDRZ comprising the amino
acid sequence YIFSGSSTIYYADTVEG (SEQ ID NO:72), and a heavy chain variable region
CDR3 comprising the amino acid sequence ADGRGAMDY (8EQ ID N(O:73). In some
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embodiments, an ILT3-binding agent comprises a light chain variable region comprising a light
chain variable region CDR1 comprising the amino acid sequence RASQDISKFLN (SEQ ID
N(3:74), a light chain variable region CDR2 comprising the amino acid sequence YTSRLHS
(SEQ ID NO:75), and a light chain variable region CDR3 comprising the amino acid sequence
QOGNTLPWT (SEQ 1D NG:76). In some embodiments, an ILT3-binding agent comprises {aja
heavy chain variable region comprising a heavy chain variable region CDRI comprising the
amine acid sequence GFTFSDYGMH (SEQ 1D NG: 71}, a heavy chain variable region CDR2
comprising the amino acid sequence YIFSGSSTIYYADTVRG (SEQ ID N(G:72), and a heavy
chain variable region CBR3 comprising the amino acid sequence ADGRGAMDY (SEQ ID
NG:73}, and (b} a Light chain variable region comprising a light chain variable region CDR1
comprising the amino acid sequence RASQDISKFLN (SEQ 1D NO:74), a light chain variable
region CDR2 comprising the anuno acid sequence YTSRLHS (SEQ ID NG:7S8), and a Light
chain variable region CDR3 compnising the amino acid sequence QQGNTLPWT (SEQ ID

NG 76).

[68176] In some embodiments, an ILT3-bindimg agent comprises a heavy chain variable region
having at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, or at least 99%
identity to the sequence of SEQ 1D NG:117. In some embodiments, an ILT3-binding agent
comprises a light chain variable region having at least 80%, at least 85%, at least 90%, at least
95%, at least 97%, or at least 99% identity to the sequence of SEGQ ID N(O:118. Insome
embodiments, an ILT3-binding agent comprises a heavy chain variable region comprising an
amino acid sequence of SEQ ID NGO 117, In some embodiments, an ILT3-binding agent
comprises a light chain variable region comprising an amimo acid sequence of SEQ 1D NG 118
[66177] In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
having at least 80% sequence identity to SEQ 1D NO:117 and a light chain variable region
having at east 80% sequence 1dentity to SEQ ID NO: 118, In some embodiments, an IL.T3-
binding agent comprises 4 heavy chain variable region having at least 90% sequence 1dentity to
SEQ 1D NG:117 and a light chain variable region having at feast 90% sequence identity to SEQ
1D NO:118. In some embodiments, an 1L T3-binding agent comprises a heavy chain variable
region having at least 95% sequence wdentity to SEQ ID NO:117 and a light chain variable region
having at feast 95% sequence 1dentity to SEQ ID N(O:118. In some embodiments, an ILT3-
binding agent comprises a heavy chain variable region comprising an aming acid sequence of
SEQ ID NG:117 and a light chain variable region comprising an amino acid sequence of SEQ D
NO:118,

[66178]  In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
having at feast 80%, at least 85%, at feast 90%, at least 95%, at least 97%, or at least 99%
identity to the sequence selected from SEQ 1D NGs:162-163. In some embodiments, an LT3~
binding agent comprises a light chain variable region having at least 80%, at least 83%, at least
0%, at feast 95%, at least 97%, or at least 99% 1dentity to the sequence of SEQ ID NO:164. In
some embodiments, an ILT3-binding agent comprises a heavy chain variable region comprising
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an amino acid sequence selected from SEQ 1D NQOs:162-163. In some embodiments, an 11,13~
binding agent comprises a light chain variable region comprising an amino acid sequence of SEQ
D NGi64

{66179 In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
having at least 80% (e.g., at least 85%, at least 90%, at least 95%, at least 97%, or at least 99%;)
sequence identity to an amino acid sequence selected from SEQ 1D Nos: 162-163, and a light
chain variable region having at least 80% (e g, at least 83%, at least 90%, at least 95%, at least
97%, or at least 99%) sequence identity to SEQ 1D NG 164, In some embodiments, an [LT3-~
binding agent comprises a heavy chain variable region comprising an amino acid sequence of
SEQ ID NC: 162 and a light chain variable region comprising an aming acid sequence of SEQ ID
NG 164, In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
comprising an amine acid sequence of SEQ 1D NO: 163 and a Light chain variable region
comprising an amine acid sequence of SEQ ID N(» 164

[39188] In some embodiments, the ILT3-binding agent is antibody 45G10. In some
embodiments, the ILT3-binding agent is a humanized version of anttbody 45G10. Insome
embodiments, the ILT3-binding agent 13 a variant of antibody 45G10 or humanized antibody
45G10.

[60181] In certain embodiments, an HLT3-binding agent {e.g., an antibody) comprises: (a) a
heavy chain variable region comprising a heavy chain variable region COR1I comprising the
aming acid sequence GFTFSSYGMS (SEQ 1D NO:27), a heavy chain variable region CDR2
comprising the amino acid sequence TISSGGTYTFYPDSVEG (SEQ 1D NO:87), and a heavy
chain variable region CBR3 comprising the amino acid sequence RGWLLHYYAMDY (SEQ ID
NO:88}, and a light chain variable region comprising a light chain variable region CDR1
comprising the amino acid sequence RPSESVDSFGNSFMH (SEGQ 1D NO:89), a light chain
variable region CDR2 comprising the amino acid sequence LSSKLES (SEQ ID NO:90), and a
fight cham variable region CDR3 comprising the amino acid sequence QOQHNEDPFT (SEQ ID
N(:91); (b) a heavy chain variable region comprising a heavy chain variable region CDR1
comprising the amino acid sequence GFTFSSY (SEQ 1D N(O:33), a heavy chain variable region
CDR2 comprising the amoino acid sequence SSGGTY (SEQ D NG:92), and a heavy chain
variable region CDR3 comprising the amino acid sequence RGWLLHYYAMDY (SEQ ID
NG:88), and a light chain variable region comprising a light chain variable region CDR1
comprising the amino acid sequence RPSESVDSFGNSFMH (SEQ 1D NGO:89), a light chain
variable region CDR2 comprising the anmine acid sequence LSSKLES (REQ ID NO:90), and a
fight chain varable region CDR3 comprising the amino acid sequence QOHNEDPFT (SEQ ID
NO:91); (¢} a heavy chan vaniable region comprising a heavy chamn variable region CDR1
comprising the amino acid sequence GFTFSSYGMS (SEQ 1D N(:27), a heavy chain variable
region CDRZ comprising the amino acid sequence TISSGGTYTF (SEQ 1D NG:93), and a heavy
chain variable region CDR3 comprising the anuno acid sequence RGWLLHYYAMDY (SEQ ID
N:88), and a light chain variable region comprising a light chain variable region CDR1
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comprising the amino acid sequence RPSESVDSFGNSFMH (SEG 1D N(:&9), a light chain
variable region CDR2 comprising the amino acid sequence LSSKLES (S8EQ D NO:90), and a
fight chain varable region CDR3 comprising the amino acid sequence QOHNEDPFT (SEQ ID
NO:91); (d) a heavy chain variable region comprising a heavy chain variable region CDR1
comprising the amino acid sequence SYGMS (SEQ 1D NO:36), a heavy chain variable region
CDRZ comprising the amino acid sequence TISSGGTYTFYPDSVEG {(SEQ 1D NO:87), and a
heavy chain variable region CDR3 comprising the amivo acid sequence RGWLLHYYAMDY
(SEQ ID N(O:88), and a light chain variable region comprising a light chain variable region
CDR1 comprising the amino acid sequence RPSESVDSFGNSFMH (SEQ ID NO:89), a hight
chain variable region CDRZ comprising the amino acid sequence LSSKLES (SE(Q 1D NG.90),
and a light chain variable region CDR3 comprising the amino acid sequence QQHNEDPET
(SEQ I3 NO:91); or (e} a heavy chain variable region comprising a heavy chain varable region
CDRI comprising the amino acid sequence SSYGMS (SEQ ID N(:37), a heavy chain variable
region CDRZ comprising the amino acid sequence WYATISSGGTYTF (SEQ ID NG:94), and a
heavy chain variable region CDR3 comprising the amine acid sequence ARRGWLLHYYAMD
(SEQ ID NG:95), and a hight chain variable region comprising a light chain vanable region
CDR1 comprising the aming acid sequence DSFGNSFMHWE (SEQ 1D NG:96), a hight chain
variable region CDR2 comprising the amino acid sequence LLIYLSSKLE (SEQ ID N(O:97), and
a light chain variable region CDR3 comprising the amino acid sequence QQHNEDPF (SEQ ID
NO:98).
[66182] In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
comprising 3 heavy cham variable region CDR1 comprising the aming acid sequence
GFTFSSYOMS (SEQ ID NOZ7), a heavy chain variable region CDR2 comprising the aming
acid sequence TISSGGTYTFYPDSVKG (SEQ 1D NO:87), and a heavy chain vanable region
CDR3 comprising the anuno acid sequence RGWLLHYYAMDY (SEQ 1D NO:88). In some
embodiments, an ILT3-binding agent comprises a light chain variable region comprising a light
chain variable region CDRI comprising the amino acid sequence RPSESVDSFGNSFMH (SEQ
1D NO:89), 2 ight chain variable region CDR2 comprising the amine acid sequence LSSKLES
(SEQ ID NO:90), and a light chain variable region CDR3 comprising the anuno acid sequence
QOHNEDPFT (SEQ ID NG9} In some embodiments, an IL.T3-binding agent comprises (a) a
heavy chain vanable region comprising a heavy chain varable region CDR1 comprising the
amino acid sequence GFTFSSYGMS (SEQ 1D NO:27), a heavy chain variable region CDR2
comprising the amuno acid sequence TISSGGTYTFYPDSVKG (SEQ 1D NG:87), and a heavy
chain variable region CDR3 comprising the amino acid sequence RGWLLHYYAMDY (SEQ ID
N©O:88), and (b} a light chain varniable region comprising a light chain variable region CDR1
comprising the amino acid sequence RPSESVDSFGNSFMH (SEQ 1D NO:89}, a light chain
variable region CDRZ comprising the amino acid sequence LSSKLES (SEG ID NO:90), and a
fight chain variable region CDR3 comprising the amwno acid sequence QUBNEDPFT (SEQ 1D
NQ:913.
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[30183] In some embodiments, an ILT3-binding agent comprises a heavy chain varmable region
having at least 80%, at least 85%, at least 90%, at least 93%, at least 97%, or at least 99%
identaty to the sequence of SEQ ID NO:119. In some embodiments, an 1L T3-binding agent
comprises a light chain variable region having at least 80%, at least 85%, at least 90%, at least
95%, at least 97%, or at least 99% identity to the sequence of SEQ ID NO:120. In some
embodiments, an ILT3-binding agent comprises a heavy chain variable region comprising an
aminge acid sequence of SEQ ID NG: 119, In some embodiments, an ILT3-binding agent
comprises a light chain variable region comprising an ammo acid sequence of SEQ ID NO:120.
[60184] In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
having at least 80% sequence identity to SEQ 1D NG:119 and a light chain variable region
having at feast 80% sequence identity to SEQ ID NO:120. In some embodiments, an LT3
binding agent comprises a heavy chain variable region having at least 90% sequence identity to
SEQ ID NG 119 and a hight chain variable region having at least 90% sequence identity to SEQ
ID NG:120. In some embodiments, an ILT3-binding agent comprises a heavy chain variable
region having at least 95% sequence identity to SEQ 1D NO:119 and a light chain varniable region
having at least 95% sequence identity to SEQ ID NO:120. In some embodiments, an ILT3-
binding agent comprises a heavy chamn varable region comprising an ammo acid sequence of
SE(Q ID NO:119 and a light chain variable region comprising an aming acid sequence of SEQ ID
NO:120.

[60185] In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
having at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, or at least 99%
identity to the sequence selected from SEQ ID N(s:156-160. In some embodimenis, an 1LT3-
binding agent comprises a light chain variable region having at least 80%, at least 85%, at least
90%, at least 95%, at least 97%, or at least 99% identity to the sequence of SEQ ID NG 161, In
some embodiments, an ILT3-binding agent comprises a heavy chain variable region comprising
an aming acid sequence selected from SEQ ID NOs: 156-166. In some embodiments, an ILT3-
binding agent comprises a light chain variable region comprising an aming acid sequence of SE(}
ID NO: 161

[66186]  In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
having at feast 80% (e.g., at least 85%, at least 90%, at least 95%, at least 97%, or at least 99%)
sequence identity to an amino acid sequence selected from SEQ ID Nos:156-160, and a light
chain variable region having at least 80% (e.g, at least 85%, at least 90%, at least 95%, at least
97%, or at least 99%) sequence wdentity to SEQ ID NO: 161, In some embodiments, an LT3~
binding agent comprises a heavy chain variable region comprising an amino acud sequence of
SEQ ID NG:156 and a light chain vanable region comprising an amino acid sequence of SEQ 1D
NQO:161. In some embodimenis, an ILT3-binding agent comprises a heavy chain variable region
comprising an amino acid sequence of SEQ 1D NO:157 and a light chain variable region
comprising an amino acid sequence of SEQ ID NO: 161, In some embodiments, an ILT3-binding
agent comprises a heavy chain variable region comprising an ammo acid sequence of SEQ ID
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N{:15% and a light chain variable region comprising an amino acid sequence of SEQ ID
NO:161. In some embodiments, an ILT3-bindimg agent comprises a heavy chain variable region
comprising an amino acid sequence of SEQ ID NG 139 and a hight chain variable region
comprising an amino acid sequence of SEQ 1D NO: 161, In some embodiments, an ILT3-binding
agent comprises a heavy chain variable region comprising an amino acid sequence of SEQ ID
N 160 and a hight chain variable region comprising an amino acid sequence of SEQ ID
NO:1ol
{66187] In some embodiments, the ILT3-binding agent 1s antibody 48A6. In some
embodiments, the HLT3-binding agent is a humanized version of antibody 48A6. In some
embodiments, the ILT3-binding agent is a variant of antibody 48A6 or humanized antibody
48A0.
[6¢188] In certain erobodiments, an ILT3-binding agent {e. g, an antibody ) comprises: {a) a
heavy chain variable region comprising a heavy chain variable region CDRI comprising the
amino acid sequence GFTFSDYGMH (SEQ 1D NG:71}, a heavy chain variable region CDR2
comprising the amino acid sequence YISTGUTVYYADTVKG (SEQ ID NO:99), and a heavy
chain vaniable region CDR3 comprising the amino acid sequence ADGRGAMDY (SEQ ID
N{(:73), and a light chain variable region comprising a light chamn varable region CDR1
comprising the amino acid sequence RASQDISNFLN (SEQ 1 NO:100), a light chain vanable
region CDRZ comprising the amino acid sequence YTSRLHS (SEQ ID NO:73), and a light
chain variable region CDR3 comprising the anino acid sequence QQGNTLPWT (SEQ 1D
N(3:76); (b} a heavy chain variable region comprising a heavy chain variable region CDR1
comprising the amino acid sequence GFTFSDY {SEQ ID N(O:77), a heavy chain variable region
CDR2 comprising the amino acid sequence STGUT (SEQ D NO:101), and a heavy chain
variable region CDR3 comprising the amino acid sequence ADGRGAMDY (SEQ 1D NO:73),
and a light chain variable region comprising a hight chain variable region CDRI1 comprising the
ammno acid sequence RASQDISNFLN (SEQ 1D NO:100), a light chain vanable region CDR2
comprising the amino acid sequence Y'TSRLHS (SEQ ID N(O:75), and a light chain variable
region CDR3 comprising the amino acid sequence QQGNTLPWT (SEQ 1D NO:76}; (¢} a heavy
chain variable region comprising a heavy chain variable region CDRI comprising the amino acid
sequence GFTFSDYGMH (SEQ ID NO:71), a heavy chain variable region CDR2Z comprising
the amino acid sequence YISTGHTVY {SEQ ID NO:102), and a heavy chain variable region
CDR3 comprising the amino acid sequence ADGRGAMDY (8EQ 1D NO:73), and a light chain
variable region comprising a light chain vanable region CDRI comprising the amino acid
sequence RASQDISNFLN (SEG ID NO:100), a light chain variable region CDR2 comprising
the aming acid sequence YTSRLHS {SEQ 1D NG:75), and a light chain varnable region CDR3
comprising the amino acid sequence QQGNTLPWT {SEQ 1D NO:76}; {d) a heavy chain
variable region comprising & heavy chain vanable region CDR1 comprising the amino acid
sequence DYGMH (SEQ 1D NO:80), a heavy chain variable region CDR2 comprising the amino
acid sequence YISTGHTVYYADTVKG (SEQ ID NG:99), and a heavy chain variable region
68



WO 2021/127200 PCT/US2020/065642

CDR3 comprising the amino acid sequence ADGRGAMDY (SEQ 1D NO:73), and a light cham
variable region comprising a light chain variable region CDR1 comprising the amino acid
sequence RASQDISNFLN (SEGQ ID NG:100), a light chain variable region CDR2 comprising
the aming acid sequence YTSRLHS (SEQ ID NG75), and a light chain variable region CDR3
comprising the amino acid sequence QQGNTLPWT (SEQ 1D NO:76); or (e} a heavy chain
variable region comprising a heavy chain varniable region CDR1 comprising the amino acid
sequence SDYGMH (SEQ 1D NG:81), a heavy chain vaniable region CDR2 comprising the
arino acid sequence WYAYISTGIHTVY (SEQ ID NG:103), and a heavy chain variable region
CDR3 comprising the amino acid sequence ARADGRGAMED (SEQ 1D NO:83}, and a light
chain variable region comprising a hght chain variable region CDR1 comprising the aming acid
sequence SNFLNWY (SEQ 1D NO:104), a light chain variable region CDR2 comprising the
amime acid sequence LLIYYTSRLH (SEQ 1D NO:83), and a light chain varable region CDR3
comprising the ammo acid sequence QQGNTLPW (SEQ 1D NO:86).

[39189] In some embodiments, an ILT3-binding agent comprises a heavy chain varmable region
comprising a heavy chain variable region comprising a heavy chain variable region CDR1
comprising the ammno acid sequence GFTFSDYGMH (SEQ 1D NO:71), a heavy cham variable
region CDR2Z comprising the amino acid sequence YISTGHTVYYADTVEG (SEQ 1D NO:99),
and a heavy chain variable region CDR3 comprising the amino acid sequence ADGRGAMDY
(SEQ 1D NO:73). In some embodiments, an 1LT3-binding agent comprises a light chain variable
region comprising a light chain variable region CDR1 comyprising the amino acid sequence
RASQDISNFLN (SEQ I3 NO:100}, a light chain variable region CDR2 comprising the amino
acid sequence YTSRLHS (SEQ 1D NO:75), and a light chain vanable region CDR3 comprising
the amino acid sequence QQGNTLPWT (SEQ 1D NO:76). 1n some embodiments, an ILT3-
binding agent comprises {a) a heavy chain variable region comprising a heavy chain variable
region CDR1 comprising the anmuno acid sequence GEFTFSDYGMH (SEQ 1D NG:71), a heavy
chain vanable region CDR2 comprising the amino acid sequence YISTGHTVYYADTVRG
(SEQ 1D NG99}, and 2 heavy chain variable region CDR3 comprising the amino acid sequence
ADGRGAMDY (SEQ 1D NO:73), and (b} a hight chain vanable region comprising a hight chain
variable region CDR1 comprising the amino acid sequence RASQDISNFLN (8EQ 1D NG:100),
a light chain variable region CDR2 comprising the amino acid sequence YTSRLHS (SEQ ID
NQO:753, and a light chain vaniable region CDR3 comprising the aming acid sequence
QOGNTLPWT (SEQ ID NO: 763

(88190} In some embodiments, an ILT3-binding agent comprises a heavy chamn vartiable region
having at least 80%, at least 85%, at feast 90%, at least 95%, at least 97%, or at least 99%
identity to the sequence of SEQ 1D NO:121. Insome embodiments, an ILT3-binding agent
comprises a light chain variable region having at least 80%, at least 85%, at least 90%, at least
959%, at least 97%, or at least 99% identity to the sequence of SEQ ID NO:122. In some
embodiments, an 1L T3-binding agent comprises a heavy chain variable region comprising an
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amino acid sequence of SEQ 1D NO: 121, In some embodiments, an 1L T3-binding agent
comprises a light chain variable region comprising an amine acid sequence of SEQ ID NO:122.
[66191] In some embodiments, an ILT3-binding agent comprises a heavy chain variable region
having at feast 80% sequence 1dentity to SEQ ID NG 121 and a hight chain variable region
having at least 80% sequence identity to SEQ 1D NO:122. In some embodiments, an ILT3-
binding agent comprises a heavy chain variable region having at least 90% sequence identity to
SEQ 1D NG:121 and a hight chain varable region having at least 90% sequence identity to SEQ
ID NG 122 In some embodiments, an ILT3-binding agent comprises a heavy chain vanable
region having at least 95% sequence identity to SEQ ID N(O:121 and a light chain vanable region
having at least 95% sequence identity to SEQ 1D NO: 122, In some embodiments, an ILT3-
binding agent comprises a heavy chain variable region comprising an amino acid sequence of
SEQ I3 NG 121 and a light chan vaniable region comprising an amine acid sequence of SEQ 1D
NG:122.
[39192] In some embodiments, the ILT3-binding agent is antibody S3F10. In some
embodiments, the ILT3-binding agent is a humanized version of antibody 53F10. In some
erobodiments, the ILT3-binding agent 13 a variant of antibody S3F10 or humanized antibody
S3F10.
[60193] Provided herein are agents that compete with one or more of the binding agents {e.g.,
antibodies) described herein for binding to ILT3. In some embodiments, an agent competes with
one of more of the antibodies described herein for binding to ILT3. In some embodiments, an
agent that competes with one of more of the antibodies described heremn 1s an antibody. In some
embodiments, an agent binds the same epitope as one of the antibodies described herein. In
some embodiments, an agent binds an epitope overlapping with an epitope bound by one of the
anttbodies described herein. Antibodies and antigen-binding fragments that compete with or
bind the same epitope as the antibodies described heren are expected to show similar functional
properties.
[38194] In some embodiments, an agent {e.g., an antihody) competes for binding to human
TLT3 with a reference antibody, wherein the reference antibody comprises: {a) a heavy chamn
variable region comprising a heavy chaiu variable region CDRI comprising the arono acid
sequence GFTFSSYGMS (SEQ ID NG:27), a heavy chain variable region CDRZ comprising the
amino acid sequence TISGGGSYTNYPDSVEG (SEQ 1D NG:28), and a heavy chain variable
region CDR3 comprising the amino acid sequence REWRMTLYAMDY (SEQ 1D NO:29) or
REWRYTLYAMDY (SEQ 1D NO:105), and (b) a light cham varable region comprising a hight
chain variable region CDR1 comprising the amino acid sequence RASESVDSYGNSFMH (SEQ
ID NO:30) or RASESVESYGSSFMHE (SEQ ID NO:106), a light chain vaniable region CDR2
comprising the amino acid sequence LTSNLES (SEQ 1D NQO:31), and a light chain variable
region CDR3 comprising the amino acid sequence QQNNEDPFT (SEQ 1D NQO:32). Insome
embodiments, an agent {e.g., an antibody) competes for binding to human LT3 with a reference
anttbody, wherein the reference antibody comprises: {a} a heavy chain variable region
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comprising a heavy chain variable region CDR1 comprising the aming acid sequence
GFTFSSYGMS (SEQ 1D NO:27), a heavy chain variable region CDR2 comprising the amino
acid sequence TISGGGRSYTNYPDSVEG (SEQ 1D N(O:28), and a heavy chan vaniable region
CDR3 comprising the amino acid sequence REWRMTLYAMDY (SEQ 1D NO:29) or
REWRYTLYAMDY (SEG ID NO: 1053, and (b} a light chain variable region comprising a light
chain variable region CDRI comprising the amino acid sequence RASESVDSYGNSFMH (SEQ
113 NO:30) or RASESVESYGSSFMHE (SEQ ID NO:106), a light chain vanable region CDR2
comprising the amino acid sequence LTSNLES (SEQ 13 NO:31), and a light chain vanable
region CDR3 comprising the amino acid sequence QONNEDPFT (SEQ ID NO:32); and wheren
the competing agent comprises a heavy chain variable region comprising a heavy chain vanable
region comprising a heavy chain variable region CDR1 comprising the amino acid sequence
GFTFSSYGMS (SEQ 1D NG:27), a heavy chatn vanable region CDR2 comprising the amine
acid sequence TISSGGTYTFYPDSVKG (SEQ 1D NO:87), and a heavy chain vanable region
CDR3 comprising the amino acid sequence RGWLLHYYAMDY (SEQ 1D NO:88}, and a light
chain variable region comprising a light chain variable region CDRI comprising the amino acid
sequence RPSESVDSFGNSFMH (SEQ 1D NG:89), a light chain variable region CDR2
comprising the aming acid sequence LSSKLES (SEQ ID N(O:90), and a hight chain vanable
region CDR3 comprising the amino acid sequence QQHNEDPFT (8EQ 1D NG:91).
[60193] In some embodiments, an agent {e.g., an antthody} competes for binding to human
1113 with a reference antibody, wherein the reference antibody comprises: {a) a heavy chain
variable region comprising a heavy chain vanable region CDR1 comprising the aromo acid
sequence GFSLTSYGVH (SEQ Iy NOG: 11}, a heavy chain vanable region CDRZ comprising the
aming acid sequence VIWPGGTINYNSALMS {SEQ 1D NO:12}, and a heavy chain variable
region CDR3 comprising the amino acid sequence DKYDGGWFAY (SEQ ID NO:13), and (b a
fight chain variable region comprising a light chain vanable region CDR1 comprising the amino
acid sequence KASQNVRTAVA (SEQ} 1D NO:14), a light chain variable region CDR2
comprising the amino acid sequence LASNRHT (SEQ [D NO:15), and a light chain variable
region CDR3 comprising the anino acid sequence LQHLNYPLT (SEQ 1D NO:16). Insome
embodiments, an agent {e.g., an antibody) competes for binding to human LT3 with a reference
antibody, wherein the reference antibody comprises: {(a} a heavy chain vanable region
comprising a heavy chain variable region CDR1 comprising the amino acid sequence
GYTFTDYNMD (SEQ 1D N(O:43), a heavy chain variable region CDR2 comprising the amino
acid sequence YIYPNNGGTGYNQKEFNS (SEQ ID NO:44), and a heavy chain variable region
CDR3 comprising the arnmo acid sequence SPYYDYVGSYAMDY (SEQ ID NG:45), and (b} a
fight chain variable region comprising a light chain variable region CDR1 comprising the aming
acid sequence TASSSVSSSYLH (SEQ [ NO:46), a light chain variable region CDR2
comprising the amino acid sequence STSNLAS (SEQ 1D NGO:47), and a light chain variable
region CDR3 comprising the anuno acid sequence HOYHRSPRT (SEQ ID NG:48). Insome
embodiments, an agent {e.g., an antibody) competes for binding to human ILT3 with a reference
71



WO 2021/127200 PCT/US2020/065642

antibody, wherein the reference antibody comprises: {a} a heavy chain varable region
comprising a heavy chain variable region CDR1I comprising the amino acid sequence
GYTFTDYNMD (SEQ ID N(G:43), a heavy cham variable region CDR2 comprising the amino
acid sequence YIYPSNGGTGYNQKFKS {SEQ ID N(O:59), and a heavy chain variable region
CDR3 comprising the amino acid sequence VEYYDYLYYYAMDY (SEQ D NO:60), and (b) a
light chain variable region comprising a light chain variable region CDRI1 comprising the amino
acid sequence RASSSVSFMH (SEQ ID NO:61), a light chain variable region CDR2 comprising
the aroino acid sequence ATSNLAS (SEQ ID NO:62), and a light chain variable region CDR3
comprising the amino acid sequence QOWSTNPYMYT (SEQ 1D NG:63). In some
embodiments, an agent {e.g., an antibody) competes for binding to human ILT3 with a reference
anttbody, wherein the reference antibody comprises: {a} a heavy chain variable region
comprising a heavy chain variable region CDR1 comprising the amino acid sequence
GFTFSDYGMH (SEQ ID NO71), a heavy chain vanable region CDR2 comprising the amino
acid sequence YIFSGSSTIYYADTVKG (SEQ ID NO:72), and a heavy chain variable region
CDR3 comprising the amino acid sequence ADGRGAMDY (SEQ 1D NO:73), and (b} a light
chain variable region comprising a light chain varable region CDR1 comprising the amino acid
sequence RASQDISKFLN (REQ ID N(:74), a light chain vanable region CBR2 comprising the
amino acid sequence YTSRLUHS (SEQ ID NO:75), and a light chain variable region CDR3
comprising the amino acid sequence QQGNTLPWT (SEQ ID NG:76). In some embodiments,
an agent {e.g., an antibody) competes for binding to human LT3 with a reference antibody,
wherein the reference antibody comprises: {a) a heavy chain variable region comprising a heavy
chain variable region CBR1 comprising the amino acid sequence GFTFSSYGMS {(SEQ ID
NQO:273, a heavy chain variable region CDRZ comprising the aming acid sequence
TISSGGTYTFYPDSVKG (S8EQ 1D NO:87), and a heavy chain variable region CDR3
comprising the amino acid sequence RGWLLHYYAMDY (SEQ 1D NO:88), and (b) a light
chain vaniable region comprising a hight chamn variable region CDR1 comprising the amino acid
sequence RPSESYDSFGNSFMH (SEQ 1D NO:89), a light chain variable region CDR2
comprising the amino acid sequence LSSKLES (SEQ 1D NO:90}, and a light chain variable
region CDR3 comprising the amwno acid sequence QUHENEDPFT (SEQ 1D NO:91). Insome
embodiments, an agent {e.g., an antibody) competes for binding to human ILT3 with a reference
antibody, wherein the reference antibody comprises: {a} a heavy chain variable region
comprising a heavy chain variable region CDRI1 comprising the amino acid sequence
GFTFSDYGMH (SEQ 1D NG: 713, a heavy chain vanable region CDR2 comprising the amino
acid sequence YISTGHTVYYADTVKG (SEQ 1D NO:99}, and a heavy chain variable region
CDR3 comprising the amino actd sequence ADGRGAMDY (SEQ ID NG:73}, and (b) a hight
chain variable region comprising a hight chain variable region CDR1 comprising the aming acid
sequence RASQDISNFLN (SEQ 1D NO:100), a light chain variable region CDR2 comprising
the amuino acid sequence YTSRLHS (SEQ 1D NG:7S), and a light chain variable region CDR3
comprising the amino acid sequence QUGNTLPWT (SEQ 1D NG:76}.
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[38196] In some embodiments, an ILT3-binding agent described herein comprises an anitbody
m which at least one or more of the constant regions of the antibody has been modified or
deleted. In some embodiments, an antibody comprises one or more modifications 1o one or more
of the three heavy cham constant regions (CH1, CHZ or CH3) and/or to the light chamn constant
region {CL}. In some embodiments, an anttbody comprises one or more modifications to the
hinge region. In some embodiments, the heavy chain consiant region of the moditied antibody
comprises at least one human constant region. In some embaodiments, the heavy chain constant
region of the modified antibody coroprises more than one bhuman constant region. In some
embodiments, modifications to the constant region comprise additions, deletions, or substitutions
of one or more amino acids in one or more regions. In some embodiments, one or more regions
are partially or entirely deleted from the constant regions of a modified antibody. In some
embodiments, the entive CH2 dornain has been removed from an antibody {(ACHZ constructs). In
some embodiments, one or more regions are partially or entirely deleted from the hinge region of
a modified antibody. In some embodiments, a deleted constant region is replaced by a short
amuino acid spacer that provides some of the molecular flexibility tvpically irparted by the
absent constant region. In some embodiments, a deleted hinge region 15 replaced by a short
amino acid spacer that provides some of the molecular flexability typically moparted by the
absent hinge region. In some embodiments, a modified antibody comprises a CH3 domain
directly fused to the hinge region of the antibody. In some embodiments, a modified antibody
comprises a pepiide spacer inserted between the hinge region and modified CH2 and/or CH3
domains.
{01971 1t is known in the art that the constant region{s} of an antibody mediates several effector
functions and these effector functions can vary depending on the 1sotype of the antibody. For
example, binding of the C1 component of complement to the Fc region of IgG or IgM antibodies
{bound to antigen) activates the complement system. Activation of complement is important in
the opsonization and lysis of cell pathogens, The activation of complement also stimulates the
mflammatory response and can be involved in autoimmune hypersensitivity. In addition, the F¢
region of an antibody can bind a cell expressing a Fe receptor {(FeR). There are a number of Fc
receptors that are specific for different classes of antibody, ncluding IgG (gamma receptors),
IgE (epsilon receptors), IgA {(alpha receptors) and IgM {mu receptors). Binding of antibody to
Fe receptors on cell surfaces triggers a number of important and diverse biological responses
mcluding engulfment and destruction of antibody-coated particles, clearance of mmune
complexes, lysis of antibody-~coated target cells by killer cells {called antibody-dependent cell
cytotoxicity or ADCC), release of inflammatory mediators, placental transfer, and control of
mmunoglobulin production.
[60198] In some embodiments, an ILT3-binding agent {e.g., an antibody) comprises a variant Fe
region. The amino acid sequences of the Fc region of human IgGl, IgG2, 1o(G3, and 5G4 are
known to those of ordinary skill inthe art {e.g., a representative human IgG1 region is SEQ ID
N{:129). In some cases, Fe regions with amino acid variations have been identified in native
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antibodies. In some embodiments, a variant Fc region is engineered with substitutions at specific
amine acid positions as compared to a native Fe region. Variant Fe regions are well-known in
the art and include, but are not hinuted to, SEQ ID NG: 130, SEQ ID NO: 131, SEQ ID NO: 132,
SEQ 1D NO:133, and SEQ ID NO: 134,
[60199] In some embodiments, a modified antibody {e.g., comprising a modified Fc region)
provides for altered effector functions that, in turn, affect the biclogical profile of the antibody.
For example, in some embodiments, the deletion or inactivation {through point mutations or
other means) of a constant region reduces Fe receptor binding of a modified antibody as 1t
circulates. In some embodiments, constant region modifications increase the serum half-hife of
an antibody. In some embodiments, constant region modifications reduce the serum half-life of
an antibody. In some embodiments, constant region modifications decrease or remove ADCC
and/or complement-dependent cytotoxicity (CDC) of an antibody. In some embodiments,
specific aming acid substitutions n a buman IgG1 Fe region with corresponding Ig(G2 or [gG4
residues reduce effector functions {e.g., ADCC and CBC) in a moditied antibody. 1n some
embodiments, a modified antibody does not have one or more effector functions. In some
ernbodiments, a modified antibody does not have any detectable effector functions {e.g.,
“effectorless” antibodies). In some embodiments, a modified antibody has no ADCC activity
and/or no CDC activity. In some embodiments, a modified antibody does not bind an Fo
receptor and/or complement factors. In some embodiments, a modified antibody has no effecior
function(s}. In some embodiments, constant region modifications increase or enhance ADCC
and/or CDC of an antibody. In some embodiments, the constant region s modified to elimmate
disulfide linkages or oligosaccharide moieties. In some embodiments, the constant region i3
modified to add/substituie one or more amino acids to provide one or more cytotoxin,
oligosaccharide, or carbohydrate attachment sites.
[802066] o some embodiments, an 1L T3-binding agent {e.g., an antibody) comprises a heavy
chain having at least 80%, at least 85%, at least 90%, or at least 95% identity to the amino acid
sequence of SEQ ID NO:126. In some embodiments, an ILT3-binding agent {e.g., an antibody)
comprises a light chain having at least 80%, at least 85%, at least 90%, or at least 95% wdentity to
the amino acid sequence of SEQ ID NO:128. In some embodiments, an 1L T3-binding agent
comprises a heavy chain having at least 80%, at least 85%, at least 90%, or at least 95% identity
to the aming acid sequence of SEQ ID NO:126 and a light chain having at least 80%, at least
85%, at least 90%, or at least 95% identity to the amino acid sequence of SEQ D NO:128. In
some embodiments, an ILT3-binding agent comprises a heavy chain having at least 90% identity
to the amino acud sequence of SEQ ID NG:126. In some embodiments, an ILT3-binding agent
comprises a light chain having at least 90% identity to the amino acid sequence of SEQ ID
NO:128. in some embodiments, an ILT3-binding agent comprises a heavy chain having at least
90% identity to the amino acid sequence of SEQ 1D NO:126 and a light chain having at least
90% dentity to the anuno acid sequence of SEQ ID NG 128, To some embodiments, an ILT3-
binding agent comprises & heavy chain comprising the amino acid sequence of SEQ 1D NG:126.
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In some embodiments, an [LT3-binding agent comprises a light chain comprising the aming acid
sequence of SEQ ID NO:128. In some embodiments, an ILT3-binding agent comprises a heavy
chain comprising the amino acid sequence of SEQ ID NO: 126 and a light chain comprising the
aming acid sequence of SEQ 1D NG 128, In some embodiments, an ILT3-binding agent is an
antibody that comprises a heavy chain of SEQ 11D NO:126 and/or a light chain of SEQ 1D
N(:128. In some embodiments, an ILT3-binding agent is an antibody that comprises a heavy
chain of SEQ ID N(O:126. In some embodiments, an ILT3-binding agent 15 an anttbody that
comprises a light chain of SEQ 1D NG 128, In some embodiments, an ILT3-binding agent is an
antibody that comprises a heavy chain of 8EQ 1D NC:126 and a light chain of SEQ 1D N1 128,
[60281] Modifications to the constant region of antibodies described herein may be made using
well-known bicchemical or molecular engineering techniques. In some emboediments, antibody
variants are prepared by mtroducing appropriate nucleotide changes into the encoding DNA|
and/or by synthesis of the desired antibody or polypeptide. Using these engineering techniques
to modify an antibody it may be possible to disrupt the activity or effector function provided by a
specific sequence or region while substantially maintaining the structure, binding activity, and
other desired charactenistics of the modified antibody.

(802621 The present disclosure further embraces additional vananis and equivalents that are
substantially homologous to the recombinant, monocional, chimeric, humanized, and human
antibodies, or antibody fragments thereof, described herein. 1n some embodiments, 1t is
desirable to improve the binding affinity of the antibody. In some embodiments, it is desirable to
modulate biological properties of the antibody, including but not linuted to, specificity,
thermostability, expression level, effector function{s}, glycosylation, immunogenicity, and/or
solubility. Those skilled in the art will appreciate that amino acid changes may alter post-
translational processes of an antibody, such as changing the number or position of glycosylation
sites or altering membrane anchoring characteristics,

[66283] Variations may be a substitution, deletion, or insertion of one or more nucleotides
encoding the antibody or polypeptide that results in a change in the amino acid sequence as
compared with the native antibody or polypeptide sequence. 1n some embodiments, amino acid
substitutions are the result of replacing one amivo acid with another amine acid having siular
structural and/or chemical properties, such as the replacement of a leucine with a serine (fe.,
conservative amino acid replacements). In some embodiments, the substitution, deletion, or
insertion includes less than 25 amino acid substitutions, less than 20 amino acid substitutions,
fess than 15 amino acid substitutions, less than 10 amino acid substitutions, less than § anmuno
actd substitutions, less than 4 amine acid substitutions, less than 3 amino acid substitutions, or
less than 2 amino acid substitetions relative to the parent molecule. In some embodiments,
variations in the amino acid sequence that are biologically useful and/or relevant are determuned
by systematically making 1nsertions, deletions, or substitutions in the sequence and testing the
resulting varnant proteins for activity as compared to the parental antibody.
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[38204] In some embodiments, varianis may include addition of aming acid residues at the
amino- and/or carboxyl-terminal end of the anuibody or polypeptide. The length of additional
amino acids residues may range from one residue to a bundred or more residues. In some
embodiments, g variant comprises an N-terminal methiony! residue. In some embodiments, the
variant comprises an additional polvpeptide/protein to create a fusion protein. In some
embodiments, a variant is engineered to be detectable and may comprise a detectable label
and/or protein {e.g., a fluorescent tag, a fluorescent protein, or an enzyroe),
[86205] In some embodiments, a cysteine residue not involved in maintaining the proper
conformation of an antibody 15 substituted or deleted to modulate the antibody’s characteristics,
for example, to improve oxidative stability and/or prevent aberrant disulfide crosslinking.
Conversely, in some embodiments, one or more cysteine residues are added to create disulfide
bond(s) to improve stability.
[60206] In some embodiments, an antibody of the present disclosure 1§ “deimmumized”. The
deimmunization of antibodies generally consists of introducing specific amino acid mutations
{e.g.. substitutions, deletions, additions) that result in removal of T-cell epitopes (known or
predicted) without significantly reducing the binding affinity or other desired activities of the
antibody.
[60207] The vanant antibodies or polypeptides described herein may be generated using
methods known in the art, including but not fimited to, site-directed mutagenesis, alaning
scanning mutagenesis, and PCR mutagenesis.
[66288] In some embodiments, an ILT3-binding agent described herein 1s chemically modified.
In some embodiments, an ILT3-binding agent is an anti-ILT3 antibody that 15 chenically
modified by glycosylation, acetylation, pegylation, phosphorylation, amidation, derivatization by
known protecting/blocking groups, proteolytic cleavage, and/or linkage to a cellular ligand or
other protein.  Any of numerous chemical modifications may be cartied out by known
technigues. In some embodiments, an ILT3-binding agent is an antibody fragment {e.g., scFv,
Fv, Fab, F(ab'}y, or F{ab'}}, wherein the antibody fragment is attached {(either directly or
mdirectly} to a half-life extending moiety including, but not lunited to, a Fe region or 1s variants,
a human serum albunmin, a CH3 domain of an smmunoglobulin, polyethylene glvcol (PEG), a
PEG mimetic, XTEN®, serum albumin, polysialic acid, N-(2-hydroxypropyhimethacrylamide, or
dextran.
[60209] The present disclosure encompasses ILT3-binding agents built upon non-
mmunoglobulin backbones, wheremn the agents bind the same epuiope or essentially the same
epitope as an anti-ILT3 antibody disclosed herein. In some embodiments, a non-
mmunoglobulin-based binding agent is an agent that competes with an anti-ILT3 antibody
described herein in a competitive binding assay. In some embodiments, aliernative ILT3-binding
agents comprise a scaffold protein. Generally, scaffold protems can be assigned to one of three
groups based on the architecture of their backboune (1} scaffolds consisting of g-helices; (2} small
scaffolds with few secondary structures or an irregular architeciure of a-helices and B-sheets; and
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(3} scaffolds consisting of predominantly B-sheets. Scaffold protemns include, but are not limited
to, anticalins, which are based upon the lipocalin scaffold; adnectins, which are based on the 10
domain of human fibronectin type 3; affibodies, which are based on the B-domain in the Ig-
binding region of Staphylococcus aurens protem A, darpins, which are based on ankyrin repeat
domain proteins; fynomers, which are based on the SH3 domain of the human Fyn protein
kinase; affitins, which are based on Sac7d from Sulfolobuys acidocaldarius; affilins, which are
based on human v-B-crystallin or human ubiguiting avimers, which are based on the A-domains
of membrane receptor proteins; knottins {cysteive knot nuniproteins), which are based upon a
stable 30-amine acid anti-parallel B-strand protein fold; and Kumitz domain ihibitor scaffolds,
which are based upon a structure that contains three disulfide bonds and three loops.
[30218] In some embodiments, an ILT3-binding agent comprises an engineered scaffold protein
comprising a heavy chain variable region CDR1, CDR2, and CDR3 and a light chain variable
region DRI, CDR2, and CDR3 shown in Table 1. In some embodiments, an ILT3-bimdmg
agent comprises an engineered scaffold protein comprising a heavy chain variable region CDR1
comprising the amino acid sequence GFSLTSYGVH (SEQ 1D NO:11), a heavy chain variable
region CDR2 comprising the amino acid sequence VIWPGGTINYNSALMS (SEQ IDNG:12), a
heavy chain variable region CDR3 comprising the amino acid sequence DKYDBGGWFAY (SEQ
1D NO:13), a hight chaim variable region CDRI comprising the amino acid sequence
KASQNVRTAVA (SEQ ID NO:14), a light chain variable region CDRZ comprising the amino
acid sequence LASNRHT (SEQ 1D NO:15), and a light chain variable region CDR3 comprising
the armino acid sequence LOHLNYPLT (SEQ ID NO: 16}, Tn some embodiments, an ILT3-
binding agent comprises an engineered scaffold protein comprising a heavy chain variable region
DRI, CDR2, and CDR3 and a light chain variable region CORY, CDR2, and CDR3 from
antibody 3A3.
{80211 In some embodiments, an 1L T3-binding agent comprises au engineered scaffold protein
comprising a heavy chain variable region CDR1, CDR2, and CDR3 and a light chain vanable
region COR1, CDR2, and CDR3 shown in Table 2. In some embodiments, an ILT3-binding
agent comprises an engineered scaffold protein comprising a heavy chain variable region CDR1
comprising the amino acid sequence GFTFSSYGMS (SEQ ID NO:27), a heavy chain variable
region CDRZ comprising the amino acid sequence TISGGGSYTNYPDSVKG (SEQ 1D N(n28),
a heavy chain variable region CDR3 comprising the amino acid sequence REWRMTLYAMDY
(SEQ ID NG:29), a light chain variable region CDR1 comprising the amino acid sequence
RASESVDSYGNSFMH (SEQ ID NO:30), a hight chain variable region CDR2 comprising the
aroino acid sequence LTSNLES (SEQ 1D NO:31), and a light chain variable region CDR3
comprising the amino acid sequence QONNEDPFT (SE(Q ID N(O:32). In some embodiments, an
ILT3-binding agent comprises an engineered scaffold protein comprising a heavy chain vanable
region CDR1, CDR2 and CDR3 and a light chain variable region CDR1, CDRZ, and CDR3
from antibody SA7. In some embodiments, an ILT3-binding agent comprises an engineered
scaffold protein comprising a heavy chain varnable region CDR1, CDR2, and CDR3 and a hight
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chain variable region CDORI, CDR2Z, and CDR3 shown in Table 8. In some embodimenis, an
ILT3-binding agent comprises an engineered scaffold protein comprising a heavy chain variable
region CDRI1 comprising the ammno acid sequence GFTFSSYGMS (SEQ 1D NO:27), a heavy
chain variable region CDR2 comprising the amino acid sequence TISGGGSYTNYPDSVEG
{SEQ 1D NO:28), & heavy chain vanable region CDR3 comprising the amino acid sequence
REWRYTLYAMDY (SEQ ID NO:105), a light chain variable region CDR1 comprising the
amine acid sequence RASESVESYGSSTFMH (SEQ 1D NG:106), a light chain varable region
CDR2 comprising the amino acid sequence LTSNLES (SEQ I3 NO:31), and a light chain
variable region CDR3 comprising the amino acid sequence QQNNEDPFT (SEQ ID NG:32). In
some embodiments, an (L T3-binding agent comprises an engineered scaffold protein comprising
a heavy chain variable region CDR1, CDR2, and CDR3 and a light chain vanable region CDR1,
CDR2, and CDR3 from antibody HzSA7.vS.

[66212] In some embodiments, an ILT3-binding agent comprises an engineered scaffold proten
comprising 3 heavy chain variable region CDR1, CDR2Z, and CDR3 and a light chain variable
region CDR1, CDRZ, and CDR3 shown in Table 3. In some embodiments, an ILT3-binding
agent comprises an engineered scaffold protein comprising a heavy chain variable region CDR1
comprising the amino acid sequence GYTFTDYNMD (SEQ 1D NO:43}, a heavy chain variable
region CDR2 comprising the amino acid sequence YIYPNNGGTGYNQKENS (SEQ ID
N(:44), a heavy chain variable region CDR3 comprising the amine acid sequence
SPYYDYVGSYAMDY (SEQ ID NO:45), a light chain variable region CDRI comprising the
aroino acid sequence TASSSVARSSYLH (SEQ ID NG:46), a hight chain variable region CDR2
comprising the amino acid sequence STSNLAS (SEQ 13 NG:47}, and a hight chain variable
region CDR3 comprising the amino acid sequence HQYHRSPRT (SEQ D N(:48). Insome
embodiments, an ILT3-binding agent comprises an engineered scaffold protein comprising a
heavy chain variable region CDR1, CDR2Z, and CDR3 and a light chain vanable region CDRI,
CDR2, and CDR3 from antibody 12A12,

[38213] In some embodiments, an ILT3-binding agent comprises an engineered scaffold protein
comprising a heavy chain varable region CDR1, CDR2, and CDR3 and a hight chain variable
region CDRI, CDR2, and CDR3 shown in Table 4. In some ernbodiments, an ILT3-binding
agent comprises an engimeered scaffold protein comprising a heavy chain variable region CDR1
comprising the amino acid sequence GYTFTDYNMD (SEQ ID N(»:43), a heavy chain variable
region CDRZ comprising the amino acid sequence YIYPSNGGTGYNQKFKS (SEQ 1D NG:39),
a heavy chan vanable region CDR3 comprising the anune acid sequence
VPYYDYLYYYAMDY (SEQ ID NG:60}, a light chain varable region CDR1 comprising the
aming acid sequence RASSSVSFMH (SEQ ID NO:61), a tight chain variable region CDR2
comprising the amino acid sequence ATSNLAS (SEQ ID N(:62), and a light chain variable
region CDR3 comprising the amino acid sequence QQWSTNPYMYT (SEQ 1D NGO:63). In
some embodiments, an ILT3-binding agent comprises an engineered scaffold protein comprising
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a heavy chain vanable region CDR1, CDR2, and CDR3 and a light chain variable region {DR1,
CDR2, and CDR3 from antibody 16CS.
[66214] In some embodiments, an ILT3-binding agent comprises an engineered scaffold proten
comprising 3 heavy chamn variable region CDR1, CDR2Z, and CDR3 and a light chain variable
region CDR1, CDRZ, and CDR3 shown in Table 5. In some embodiments, an ILT3-binding
agent comprises an engineered scaffold protein comprising a heavy chain variable region CDR1
comprising the amino acid sequence GFTFSDYGMH (SEQ ID N(G:71), a heavy chain vanable
region CDRZ comprising the amno acid sequence YIFSGSSTIYYADTVKG (SEQ ID NG:72),
a heavy chain variable region CDR3 comprising the amino acid sequence ADGRGAMDY (SEQ
1D NO:73), a light chaimn variable region CDR1I comprising the amine acid sequence
RASQODISKFLN (SEQ ID NO:74), a light chan variable region CDR2 comprising the amino
acid sequence YTSRLHS (SEQ 1D NO:75), and a light chain vanable region CDR3 comprising
the amino acid sequence QQGNTLPWT (SEQ 1D NO:76). In some embodiments, an 1LT3-
binding agent comprises an engineered scaffold protein comprising a heavy chain variable region
CDR1, CDR2, and CDR3 and a light chain variable region COR1, CDR2, and CDR3 from
antibody 45G1G.
[38213] In some embodiments, an ILT3-binding agent comprises an engingered scaffold protemn
comprising a heavy chain variable region CDR1, CDR2, and CDR3 and a Hight chain variable
region CDR1, CDR2, and CDR3 shown in Table 6. In some embodiments, an ILT3-binding
agent comprises an engineered scaffold protein comprising a heavy chain variable region CDR1
comprising the amino acid sequence GFTFSSYGMS (SEQ ID NO:27), a heavy chain variable
region CDR2 comprising the amino acid sequence TISSGGTYTFYPDSVKG (SEQ 1D NG:B7),
a heavy chain variable region CDR3 comprising the amino acid sequence ROWLLHYYAMDY
(SEQ 1D NO:88), a light chain vanable region CDR1Y comprising the amino acid sequence
RPSESVDSFGNSFMH (SEQ ID NO:§9), a hight chain variable region CDR2 comprising the
ammno acid sequence LSSKLES (SEQ 1D NO:90), and a light chain vanable region CDR3
comprising the amino acid sequence QQHNEDPFT (SEQ 1D NO:91). In some embodiments, an
1L T3-binding agent comprises an engineered scaffold protein comprising a heavy chain vanable
region CDRI, CDR2, and CDR3 and a hight chamn variable region CDR1, CDRZ, and CDR3
from antibody 48A6.
[66216] In some embodiments, an ILT3-binding agent comprises an engineered scaffold protein
comprising a heavy chain variable region CDR1, CDR2, and CDR3 and a light chain variable
region CDRI, CDR2, and CDR3 shown i Table 7. In some embodiments, an ILT3-binding
agent comprises an engineered scaffold protein comprising a heavy chain vanable region CDR1
comprising the amino acid sequence GFTFSDYGMH {SEQ 1D N(G: 71}, a heavy chain varable
region CDR2 comprising the amino acid sequence YISTGHTVYYADTVKG (SEQ ID NO:99),
a heavy chain variable region CDR3 comprising the amino acid sequence ADGRGAMDY {SEQ
I3 NO:73), a light chamn varniable region CDR1 comprising the amino acid sequence
RASQGDISNFLN (SEQ 13 NG:100}, a light chain varnable region CDR2 comprising the anino
79



WO 2021/127200 PCT/US2020/065642

actd sequence YTSRLHS (SEQ 1D NG:75), and a light chain vanable region CDR3 comprising
the anmino acid sequence QQGNTLPWT (SEQ 1D NG:76). In some embodiments, an ILT3-
bhinding agent comprises an engineered scatfold protein comprising a heavy chain variable region
CDR1, CDR2, and CDR3 and a fight chain variable region CDR1, CDR2, and CDR3 from
antibody 53F10.
[#0217] In some embodiments, a composition comprises an {LT3-binding agent described
herein. In some embodiments, a composition comprises an anti-ILT3 antibody described heren,
In some ernbodiments, a composition comprises a monoclional anti-ILT3 antibody described
herem.
[66218] In some embodiments, a pharmaceutical composition comprises an L T3-binding agent
described herein and a pharmaceutically acceptable carrier. In some embodiments, a
pharmaceutical composition comprises an anti-1L T3 antibody described heremn and a
pharmaceutically acceptable carrier. In some embodiments, a composition comprises a
monocional anti-IL'T3 antibody described herein and a pharmaceutically acceptable carrier.
[68219] In some embodiments, an ILT3-bindimg agent is 1solated. In some embodiments, an
ILT3-binding agent s substantially pure.
[80228] Generally speaking, antigen-antibody interactions are non-covalent and reversible,
formed by a combination of hvdrogen bonds, hydrophobic interactions, electrostatic and van der
Waals forces. When describing the strength of an antigen-antibody complex, the terms affinity
and/or avidity are commonly used. The binding of an antibody to its antigen is a reversible
process, and the affinity of the binding 1s typically reported as an equilibrium dissociation
constant (Kp}. Kb 15 the ratio of an antibody dissociation rate (ko) (how quickly it dissociates
from 1ts antigen) to the antibody association rate (ken} (how quickly it binds to its antigen). In
some embodiments, Kp values are determined by measuring the kos and kogr rates of a specific
antibody/antigen interaction and then using a ratio of these values to calculate the Ko value. Ko
values may be used to evaluate and rank order the strength of individual antibody/antigen
interactions. The fower the Kp of an antibody, the higher the affinity of the antibody for #ts
target. In some embodiments, affinity i1s measured using SPR technology in a Biacore system.
Avidity gives a measure of the overall strength of an antibody-antigen complex. It is dependent
on three major parameters: {1) affinity of the antibody for the target, (31) valency of both the
antibody and antigen, and (111) structural arrangement of the parts that interact.
[69221] In some embodiments, an ILT3-binding agent (e.g., an antibody) binds LT3 witha
dissociation constant (Ko} of T uM or less, 100 oM or less, 40 nM or less, 20 nM or less, 10 oM
or less, 1 oM or less, 0.1 nM or less, 50 pM or less, 10 pM or less, or 1 pM or less. Insome
embodiments, an ILT3-binding agent binds ILT3 with a Ko of about 20 nM or less. In some
embodiments, an ILT3-binding agent binds ILT3 with a Ko of 10 nM or less. In some
embodiments, an ILT3-binding agent binds ILT3 with a Ko of 5 nM or less. Insome
embodiments, an 1L T3-binding agent binds 1L.T3 with a Ko of 3 nM or less. o some
embodiments, an ILT3-binding agent binds ILT3 with a Ko of 2 oM or less. Insome
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embodiments, an ILT3-binding agent binds ILT3 with a Kp of 1 nM or less. In some
embodiments, an ILT3-binding agent binds 1113 with a Kp of 0.5 nM or less. In some
embodiments, an ILT3-binding agent binds ILT3 with a Ko of 0.1 nM or less. In some
embodiments, an ILT3-binding agent binds 1LT3 with a Ko of 50 pM or less. In some
embodiments, an {LT3-binding agent binds ILT3 with a Ko of 25 pM or less. In some
embodiments, an ILT3-binding agent binds ILT3 with a Ko of 10 pM or less. In some
embodiments, an TLT3-binding agent binds LT3 with a Ko of 1 pM or less. Tnsome
embodiments, an ILT3-binding agent binds ILT3 with a Kp of 0.01 nM 10 2.5 oM. In some
embodiments, an ILT3-binding agent binds ILT3 with a Ko of 0.1 nM to S oM. In some
embodiments, an ILT3-binding agent binds ILT3 witha Ko of 1 aM to 5 nM. In some
embodiments, the dissociation constant of the binding agent for ILT3 is the dissociation constant
determined using an ILT3 protein immobilized on a Biacore chip and the binding agent flowed
over the chip. In some embodiments, the dissociation constant of the binding agent for ILT3 15
the dissociation constant determined using the binding agent captured by an anti-human 1gG
antibody on a Biacore chip and soluble ILT3 flowed over the chip.
[66222] In some embodiments, an ILT3-binding agent {e.g., an antibody) binds LT3 with a half
maximal effective concentration (ECS0) of T uM or less, 100 nM or less, 40 nM or less, 20 oM
or less, 10 nM or less, 1 nM or less, or 0.1 nM or less. In some embodiments, an 1L T3-binding
agent binds human [LT3 with an ECS50 of 1 yM or less, 100 nM or less, 40 nM or less, 20 nM or
less, 10 oM or less, 1 nM or less, or 0.1 nM or less. In some embodiments, an ILT3-binding
agent binds cyno ILT3 and/or human ILT3 with an EC30 of 40 nM or less, 20 oM or less, 10 M
or less, I nM or tess or 0.1 nM or less. In some embodiments, an ILT3-binding agent binds ILT3
with an ECS0of 0.1 nM to about 3 nM, 0.3 aMtoZ nM, 0.1 nMto 1 oM, 0.5 nM to 3 oM, 0.5
nMito 2 nbM, or 0.5 nMto 1 nM
[80223] 1o some embodiments, an 1L T3-binding agent binds human ILT3 and has at least one or
more of the followmg properties: (1) binds cyno ILT3; (11) binds human and cyno ILT3; (1) does
not bind ILT2, ILT4, ILTS, and LILRBS; (iv) does not bind LILRAT, LILRAZ, LIERA4,
LILRAS, and EILRAG; (v} 1s an ILT3 antagonist; {vi} inhibits ILT3 activity; (vii) inhibits IL13
stgnaling 1 cells that express ILT3; (vii) mnhibits binding of ILT3 to APOE; (ix) mhibits binding
of ILT3 to fibronectin; (x) inhubits binding of ILT3 to CNTFR; (xi 1nhibats ILT3-induced
suppression of myeloid cells; (xi1} inhibits IL.T3-induced suppression of myeloid cell activity;
{x1it} restores FcR activity in myeloid cells that express ILT3; and (xiv} restores the ability of
myeloid cells that express ILT3 to respond to chemokines and/or produce chemokines.
[66224] The ILT3-binding agents {e.g., antibodies) described herein can be produced by any
suitable method known in the art. Such methods range from direct protein synthesis methods to
constructing a DNA sequence encoding polypeptide sequences and expressing those sequences
in a suitable host. In some embodiments, a DNA sequence is constructed using recombinant
technology by isolating or synthesizing a DNA sequence encoding a wild-type protein of
mterest. Optionally, the sequence can be muiagenized by site-specific mulagenssis (o provide
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functional variants thereof. In some embodiments, a DNA sequence encoding a polypeptide of
mterest is constructed by chenmucal synthesis using an oligonucieotide synthesizer.
QOhigonucleotides can be designed based on the anuno acid sequence of the desired polypeptide
and selecting those codons that are favored m the host cell in which the recombinant polypeptide
of interest will be produced. Standard methods can be applied to synthesize a polynuclestide
sequence encoding an isolated polypeptide of interest. For example, a complete amino acid
sequence can be used to construct a back-translated gene. Further, a DNA oligomer containing a
nucleotide sequence coding for the particular 1solated polypeptide can be synthesized. For
example, several small oligonucleotides coding for portions of the desired polypeptide can be
svnthesized and then ligated. The individual oligonucleotides typically contain 5" or 3/
overhangs for complementary assembly.

[80228] Once assembled {(by synthesis, site~directed mutagenesis, or another method), the
polynucieotide sequences encoding a particular polypeptide of mierest can be inserted into an
expression vector and operatively hinked to an expression control sequence appropriate for
expression of the protein in a desired host. Proper assembly can be confirmed by nucleotide
sequencing, restriction enzyme mapping, and/or expression of a biologically active polypeptide
in a sutable host.

[60226] In some embodiments, recombinant expression vectors are used to amplify and express
DNA encoding the ILT3-binding agents described herein. For example, recombinant expression
vectors can be replicable DNA constructs which have synthetic or cDNA-derived DNA
fragments encoding one or more polypeptide chain(s) of an ILT3-binding agent, such as an anii-
ILT3 antibody, or antigen-binding fragment thereof, operatively linked to suntable transcriptional
and/or translational regulatory elements derived from mammalian, microbial, viral or insect
genes. A transcriptional unit generally comprises an assembly of (1} a genetic element or
elements having a regulatory role in gene expression, for example, transcriptional promoters or
enhancers, (2} a structural or coding sequence that is transcribed into mRNA and translated into
protein, and {3} appropriate transcription and translation initiation and termination sequences.
Regulatory elements can include an operator sequence to control transcription. The ability to
rephcate 1o a host, usually conferred by an onigiu of replication, and a selection gene to facilitate

3

recognition of transformants can additionally be incorporated. DNA regions are “operatively
linked” when they are functionally related to each other. For example, DNA for a signal peptide
(secretory leader) is operatively linked to DNA for a polypeptide if it is expressed as a precursor
that participates in the secretion of the polypeptide; a promoter is operatively linked to a coding
sequence 1f it controls the transcription of the sequence; or a ribosome binding site 15 operatively
finked to a coding sequence if it is positioned so as to permit ranslation. In some embodiments,
structural elements intended for use in veast expression syvstems include a leader sequence
enabling extracellular secretion of translated protein by a host cell. In some embodiments, in
situations where recombinant protein s expressed without a leader or transport sequence, a
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polypeptide may inclode an N-termmal methionine residue. This residue can optionally be
subsequently cleaved from the expressed recombinant protein to provide a final product.
[66227] The choice of an expression control sequence and an expression vector generally
depends upon the chotce of host. A wide variety of expression host/vector combinations can be
employed. Useful expression vectors for eukaryotic hosts include, for example, vectors
comprising expression control sequences from SV40, bovine papilloma virus, adenovirus, and
cytomegalovirus, Useful expression vectors for bacterial hosts include known bacterial
plasmids, such as plasmids from . cofi, including pCR1, pBR322, pMBY and their derivatives,
and wider host range plasmuds, such as M13 and other filamentous single-stranded DNA phages.
{60228} In some embodiments, an ILT3-binding agent {e.g., an antibody) of the present
disclosure 15 expressed from one or more vectors. In some embodiments, a heavy chain variable
region is expressed by one vector and a light chain variable region 15 expressed by a second
vector. In some embodiments, a heavy chain variable region and a light chain variable region are
expressed by one vector. In some embodiments, a vecior encodes a heavy chain variable region
of an ILT3-binding agent described herein. In some embodiments, a vector encodes a light chain
variable region of an ILT3-binding agent described herein. In some embodiments, a vector
encodes a heavy cham variable region and a light chain vanable region of an ILT3-binding agent
described herein. In some embodiments, a heavy chain polypeptide is expressed by one vector
and a light chain polypeptide i1s expressed by a second vector. In some embodiments, a heavy
chain polypeptide and a light chain polypeptide are expressed by one vector. In some
embodiments, a vector encodes a heavy chain polypeptide of an ILT3-binding agent described
herein. In some embodiments, a vector encodes a light chain polypeptide of an ILT3-binding
agent described herein. In some embodiments, a vector encodes a heavy chain polypeptide and a
light chain polypeptide of an ILT3-binding agent described herein
[80229] Suitable host cells for expression of an ILT3-binding agent {e.g., an antibody) or a ILT3
protein or fragment thereof to use as an antigen or immunogen include prokaryvotes, yveast cells,
mnsect cells, or higher eukaryotic cells under the control of appropriate promoters. Prokaryotes
mchude gram-negative or gram-positive organisms, for example £. coli or Bacillus. Higher
eukaryotic cells mclude established cell lines of roanmumalian origin as described herein, Cell-free
translation systems may also be employed. Appropriate cloning vectors and expression vectors
for use with bacterial, fungal, veast, and mammalian cellular hosts, as well as methods of protein
production, mcluding antibody production are well known in the art.
[60238] Various mammahan culiure systems may be used to express recombinant polypeptides.
Expression of recombinant proteins in mammalian cells may be desirable because these proteins
are generally correctly folded, appropriately modified, and biologically functional. Examples of
sutiable mammalian host cell lines include, but are not limited to, COS-7 {monkey kidney-
derived), L-929 (murine fibroblast-derived), C127 {murine mammary tumor-derived), 3T3
{murine fibroblast-derived), CHO {Chinese hamster ovary-derived), Hel.a (human cervical
cancer-derived), BHK (hamster kidney fibroblast-derived}, HEK-293 (human embryonic kidney-
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derived} cell lines and variants thereof Mammahian expression vectors can comprise non-
transcribed elements such as an origin of replication, a suitable promoter and enhancer linked to
the gene to be expressed, and other 5’ or 3’ flanking non-transcribed sequences, and 5" or 3' non-
translated sequences, such as necessary ribosome bimding sites, a polyadenylation site, splice
donor and acceptor sites, and transcriptional termination sequences.
[#0231] Hxpression of recombinant proteins in insect cell culture systems {(e.g., baculovirus)
also offers a robust method for producing correctly folded and biologically functional proteins.
Baculovirus systems for production of heterologous proteins 1o insect cells are well-known to
those of skill in the art.
[66232] Thus, the present disclosure provides cells comprising the ILT3-binding agenis
described heremn. In some embodiments, the cells produce the ILT3-binding agents described
herein. In some embodiments, the cells produce an antibody. In some embodiments, the cells
produce an antibody that binds human ILT3. In some embodiments, the cells produce an
antibody that binds cyno ILT3. In some embodiments, the cells produce an antibody that binds
human 1173 and cyno ILT3. In some embodiments, the cells produce an antibody designated
SA7. In some embodiments, the cells produce a humanized version of antibody SA7, referred to
as Hz3A7. In some embodiments, the cells produce a variant of Hz5A7, for example, HzSA7 vS.
In some embodiments, the cells produce an antibody designated 3A3. In some embodiments, the
cells produce an antibody designated 12A12. In some embodiments, the cells produce an
antibody designated 16C5. In some embodiments, the cells produce an antibody designated
4510 In some embodiments, the cells produce a humanized version of antibody 45G10,
referred to as Hz45G10. In some embodiments, the cells produce an antibody designated 48A6.
In some embodiments, the cells produce a humanirzed version of antibody 48A0, referred to as
Hz48A6. In some embodiments, the cells produce an antibody designated S3F10. In some
embodiments, the cell is a prokaryotic cell {e.g., F. coft). In some embodiments, the cell is an
eukaryotic cell. In some embodiments, the cell 1s a mammahan cell In some embodiments, the
cell is a hybridoma cell
[68233] Proteins produced by a host cell can be purified according to any suitable method.
Standard methods include chromatography (e.g., 1on exchange, affinuty, and sizing colurun
chromatography), centrifugation, differential solubility, or by any other standard technique for
protein purification. Affinity tags such as hexahistidine (His6; SEQ ID NO:154), maltose
binding domain, mfluenza coat sequence, and glutathione-S-transferase can be attached to the
protein to allow easy purification by passage over an appropriate affinity column. Affiuty
chromatography methods used for purifying immunoglobuling can include, but are not inuted to,
Protein A, Protein G, and Protein L chromatography. Isolated proteins can be physically
characterized using techniques that include, but are not limuted to, proteolysis, size exclusion
chromatography (SEC), mass spectrometry (MS), nuclear maguetic resonance {(NMR},
isoetectric focusing (TEF), high performance liquid chromatography (HPLC), and x-1ay
crystallography. The purity of 1solated proteins can be determined using technigues known 1o
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those of skill in the art, including but not limited to, SDS-PAGE, SEC, capillary gel
electrophoresis, IEF, and capiliary isoelectric focusing {(cIEF).

[60234] In some embodiments, supernatants from expression systems that secrete recombinant
protein into colture media are first concentrated using a commercially available protein
concentration filter, for example, an Amicon® or Millipore Pellicon® ultrafiltration unit.
Following the concentration step, the concentrate can be applied to a suitable purification matrix.
In some embodiments, an anion exchange resin 1s employed, for example, a matrix or substrate
having pendant diethyviammoethyl (DEAE) groups. The matrices can be acrylaride, agarose,
dextran, cellulose, or other types commonly emploved in protein purification. Insome
embodiments, a cation exchange step 1s employed. Suitable cation exchangers include various
msoluble matrices comprising sulfopropy! or carboxymethy! groups. In some emboediments, a
hydroxyapatite media 13 employed, including but not humited to, ceranuc hydroxyapatite (CHT).
In some embodiments, one or more reverse~phase HPLC steps employing hydrophobic RP-
HPLC media, e.g., silica gel having pendant methyl or other aliphatic groups, are employed to
further purify a recombinant protein. In some embodiments, hydrophobic interaction
chromatography {HIC} s used to separate recombinant proteins based on their hydrophobicity,
HIC 15 a useful separation technmque for purifymg proteins while mamtaining biclogical activity
due to the use of conditions and matrices that operate under less denaturing conditions than some
other technigues. Some or all of the foregoing purification steps, in various combinations, can be
emploved to provide a homogeneous recombinant protein.

[60235] ILT3-binding agents {e.g., antibodies) of the present disclosure may be analyzed for
their physical/chemical properties and/or biological activities by various assays known i the art.
In some embodiments, an anti-ILT3 antibody s tested for its ability to bind ILT3 {e.g, human
LT3 and/or cyno ILT3). Binding assays include, but are not limited to, SPR {e.g., Biacore),
ELISA, and FACS. In some embodiments, an anti-ILT3 antibody 1s tested for its ability to
mhibit, reduce, or block binding to fibronectin, APOE, and/or CNTFR. In addition, antibodies
may be evaluated for solubility, stability, thermostability, viscosity, expression levels, expression
quality, and/or purification efficiency.

[66236] In some embodiments, monoclonal antibodies generated agaimst ILT3 are grouped
based upon the epitope each mndividual antibody recognizes, a process known as “epitope
binning”. Generally, antibodies are tested in a pairwise combinatorial manner and antibodies
that compete with each other are grouped together 1nto bins. For example, in a premix binning
assay, a first antibody 15 immobilized on a surface and a premixed solution of a second antibody
and antigen 1s flowed over the momobilized first antibody. To tandem, the antigen 15 immobilized
on a surface and the two antibodies are flowed over the immobilized antigen and compete to
bind. Using these techniques, antibodies that block one another can be identified. A competitive
blocking profile is created for each antibody relative to the other antibodies. The blocking
results determine which bin each antibody 1s placed in. High-throughput methods of epitope
binning are known m the art and allow for screening and characterization of large nambers of
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antibodies within a short period of time.  Antibodies that bind similar epitopes often share simular
functions and/or capabiiities. Conversely, antibodies that bind different epitopes may have
different functional activities.

[B8237] In some embodiments, an epitope bin comprises at least one antibody from the group
consisting of: 3A3, 5A7, 12A12, 1605, 45G10, 48A6, and 33F10. In some embodiments, an
epitope bin comprises at least antibodies SA7 and 48A6. In some embodiments, an epitope bin
comprises at least antibodies 12A12 and 16C5. In some embodiments, an epitope bin comprises
at least antibodies 45G10 and 53F10. In some embodiments, an epitope bin comprises at least
antibodies 12A12 and 16C5.

[66238] Epitope mapping is the process of identifying the binding site, or epitope on a target
protein/antigen where an antibody {or other binding agent) binds. A variety of methods are
known 1o the art for mapping epitopes on target protems. These methods include (1)
mutagenesis, including but not limited to, shotgun mutagenesis, site-directed mutagenesis, and
alanine scanning;

=

technology); {iv) display methods, including but not himuted to, phage display, microbial display,

{11} domain or fragment scanning; {111} peptide scanning {e.g., Pepscan

and ribosome/mRNA display; {v) methods mvolving proteolysis and mass spectroscopy; {(vi}
methods involving amide hydrogen/deuterium exchange; and {vir) structural determination,
mcluding but not limited to, x-ray crystaliography and NMR.
[30239] In some embodiments, purified anti-IL'T3 antibodies are characterized by assays
mcluding, but not limited to, N-terminal sequencing, amino acid analysis, HPLC, mass
spectrometry, differential scanning fluorimetry (DSF), nanoDSF, capilary isoelectric focusing
(cIEF), ton exchange chromatography, and papain digestion.
[60248] /I vitro assays that characterize immune cells function include, but are not limited to,
cell activation assays {e.g., cell proliferaticn assays), cytotoxic T-cell {CTL) assays, mixed
iymphocyte reaction (MLR) assays, cytokine/chemokine production assays, FcR binding assays,
and cell migration assays. In some embodiuments, assays are provided for wdentifying anti-ILT3
antibodies that affect ILT3 activity. “Affect or affecting 1LT3 activity” may include, for
example, inhibiting, reducing, blocking, antagonizing, suppressing, and/or interfering with ILT3
activity. As ILT3 generally acts a negative regulator/mhibitory roolecule, in some embodiments,
mhibiting, reducing, blocking, antagonizing, suppressing, and/or interfering with ILT3 activity
results in a release of ILT3-induced suppression of a biological function {e.g., an activation
signal). As described herein, ILT3 s expressed on myeloid cells, such as monocytes,
macrophages, dendritic cells (BCs), and myeloid APCs. TLT3 is highly expressed on
suppressive myeloid cells such as tolerogenic dendritic cells (101DCs) and myeloid-derived
sappressor cells (MDSCs). [LT3 actrvity or ILT3 signaling activity includes, but s not limited
to, suppression of myeloid cells, suppression of myeloid cell aciivity, and suppression of tumor-
associated myeloid cells. In some embodiments, mhibiting, reducing, blocking, antagonizing,
suppressing, and/or imterfering with ILT3 activity results in a release of ILT3-induced
suppression of an activation signal. In some embodimenis, an anti-IL T3 antibody mnhibits LT3
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signaling. In some embodiments, an anti-ILT3 antibody inhibits IL'T3 signaling thereby
reversing an ILT3-induced suppressive effect. In some embodiments, an anti-ILT3 antibody
mhibits an ILT3-induced extinction signal.

[80241] In some embodiments, an anti-ILT3 antibody disrupts the ILT3 signaling pathway. In
some embodiments, an anti-1LT3 antibody disrupts the ILT3 signaling pathway and activates
myeloid cells. In some embodiments, an anti-}LT3 antibody disrupts the LT3 signaling
pathway and activates roveloid APCs. In some embodiments, an ant-ILT3 antibody disrupts the
ILT3 signaling pathway and activates dendritic cells. In some embodiments, an anti-ILT3
antibody distupts the ILT3 signaling pathway and activates or reactivates 1olDCs. In some
embodiments, an anti-ILT3 antibody disrupts the 113 signaling pathway and restores the ability
of tol s to respond to stimuli {e.g, LPS). In some embediments, an anti-iLT3 antibody
disrupts the ILT3 signaling pathway and activates primary dendnitic cells.

[60242] In some embodiments, the terms “inhibiting”, “reducing”, “blocking”, “antagonizing”,
“suppressing”, and “interfering” are relative to levels and/or activity in the absence of treatment
with the ILT3-binding agent. In some embodiments, the terms “inhibiting”, “reducing”,
“blocking”, “antagonizing”, “suppressing”, and “interfering” are relative to levels and/or activity
prior to treatment with the ILT3-binding agent.

[60243] In some embodiments, an anti-ILT3 antibody that inhibits ILT3 activity is antibody
3A3. In some embodiments, an anti-1LT3 antibedy that inhibits ILT3 activity 1s antibody SA7.
In some embodiments, an anti-ILT3 antibody that inhubits ILT3 activity is antibody Hz5A7 v5.
In some ernbodiments, an anti-ILT3 antibody that mhibits LT3 activity is antibody 12A12. In
some embodiments, an anti-ILT3 antibody that inhibits ILT3 activity 15 antibody 16C5. In some
embodiments, an anti-ILT3 antibody that inhubits TLT3 activity is antibody 45G10. In some
embodiments, an anti-1LT3 antibedy that inhibits ILT3 activity 1s antibody 48A6. In some
embodiments, an anti-ILT3 antibody that inhubits 1L T3 activity is antibody 53F10. In some
embodiments, an anti-ILT3 antibody that inhibits ILT3 activity 15 antibody Hz45G10. In some
embodiments, an anti-1LT3 antibody that inhibits ILT3 activity is antibody Hz48A6.

[68244] The present disclosure also provides conjugates comprising an anti-1LT3 antibody
described herein. In some embodirnents, the antibody 15 attached to a second molecule. In some
embodiments, the antibody 18 conjugated to a cytotoxic agent or motety. In some embodiments,
the antibody is conjugated to a cytotoxic agent to form an ADC {antibody-drug conjugate). In
some embodiments, the cytotoxic agent 1s a chemotherapeutic agent including, but not limited to,
methotrexate, adnamycin/doxorubicin, melphalan, mitomycin C, chlorambucil, duocarmycin,
daunorubicin, pyrrolobenzodiazepines (PBDs), or other intercalating agents. In some
embodiments, the cytotoxic agent 18 a mucrofubule inhibitor including, but not himited to,
auristatins, mavtansinoeids (e.g., BDM1 and DM4), and tubulysins. In some embodiments, the
cytotoxic agent is an enzymatically active toxin of bacterial, fungal, plant, or animal origin, or
fragments thereof, including, but not limuted to, diphtheria A chain, non-binding active fragments
of diphtheria toxin, exotoxin A cham, ricin A chain, abrin A chain, modeccin A chain, alpha-
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sarcin, Aleurites fordii proteins, dianthin proteins, Phvielaca americana proteins {(PAFL, PAPIHL,
and PAP-S), Momordica charantia inhibitor, curcin, crotin, Sapaonaria officinalis inhibitor,
gelonin, mitogellin, restrictocin, phenomycin, enormyein, and the tricothecenes. Insome
embodiments, an antibody is conjugated to one or more small molecule toxins, such as
calicheamicins, maytansinoids, trichothenes, and CC1065. A derivative of any one of these
toxins may be used as long as the derivative retains the cytoioxic activity of the parent molecule.
[80245] Conjugates comprising an anti-ILT3 antibody described herein may be made using any
suttable method known i the art. Tn some embaodiments, conjugates are made using a variety of
bifunctional protein-coupling agents such as N-succinimidyl-3-(2-pyridyidithiol) propionate
{SPDP), immothiclane (IT)}, bifunctional derivatives of imidoesters (such as dimethyi
adipinudate HC), active esters (such as disuccininudyl suberate), aldehydes (such as
glutaraldehyde), bis-azido compounds (such as bis{p-azidobenzovl) hexanedianuine), bis-
diazoniom derivatives {such as bis-(p-diazonumbenzoyii-ethylenediamine}, dusocyanates (such
as toluene 2,6-diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro-2, 4-
dinitrobenzene).

[60246] In some embodiments, an anti-ILT3 antibody described herein s conjugated to a
detectable substance or molecule that allows the antibody to be used for diagnosis and/or
detection. In some embodiments, a labeled anti-ILT3 antibody is used to monitor immune cells
1n a tumor of in the microenvironment of a tumor. In some embodiments, a labeled anti-ILT3
antibody is used to monitor immune cells 1n a tumor or in the microenvironment of a tumor after
treatment. A detectable substance can include but 1s not bimited to, enzymes, such as horseradish
peroxidase, alkaline phosphatase, beta-galactosidase, and acetylcholinesterase; prosthetic groups,
such as biotin and flavine(s); fluorescent materials, such as, umbelliferone, fluorescein,
flyorescein 1sothiocyanate (FITC), rhodamine, tetramethylrhodamine isothiocyanate (TRITC),
dichlorotriazinylamine fluorescein, dansyl chlonide, cyanine (Cy3), and phycoerythrin;
bioluminescent materials, such as luciferase; radicactive materials, such as 2PBi, C, %Co, *'Cr,
TCn, BF, #Ga, Ga, 19Gd, Gd, ®Ge, H, 60Ho, i, 1291, 123 121 18y W W2y Mgy
1907 2 Ly M, Mo, 2P, 19Pd, WPm, 142Pr, W0Re, WRe, Rh, YRy, S, ¥7S¢, T3Se, 198m,

13gn, 178n, 38z, T ¢, 20171, ¥ Xe, 0¥, ©Yb, °Yb, % Zu; positron emitting metals; and
magnetic metal 1ons.

[66247] In some embodiments, an anti-ILT3 antibody described herein is used m an
immunoassay. Imununoassays are known to those of skill in the art and include, but are not
fimited to, ELISA, SPR {e.g2., Biacore), FACS, and immunohistochemstry (THC). Tn some
embodiments, an anti-ILT3 antibody described heremn is used on a tissue sample or a tumor
sample.
[60248] An anti-1L'T3 antibody described herein can also be conjugated to a second aniibody to
form an antibody heteroconjugate.
[80249] An anti-ILT3 antibody as described herein may be atiached to a solid support. Such
solid supports include, but are not linuted to, glass, cellulose, polyacrviamide, nylon,
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polystyrene, polyvinyi chloride, or polypropylene. In some embodiments, immobilized anti-
ILT3 antibodies are used in immunoassays. In some embodiments, immobilized anti-ILT3
anttbodies are used in purification of the target antigen.

i Polynucleotides
[#0256]  In some embodiments, the disclosure encompasses polynuclestides comprising
polynucleotides that encode a polyvpeptide {e.g., an ILT3-binding agent) described herein. The
term “polynucleotides that encode a polypeptide” encompasses a polynucleotide that includes
only coding sequences for the polypepiide as well as a polynucleotide that includes additional
coding and/or non-coding sequences. The polvnucientides of the disclosure can be 1n the form of
RMA or in the form of DNA. DNA includes cDNA, genomic DNA, and synthetic DNA; and can
be double-stranded or single-stranded, and if single stranded can be the coding strand or non-
coding {anti-sense) strand.
{60251 In some embodiments, a polynucleotide comprises a polynucleotide encoding a heavy
chain variable region and/or a light chain variable region of an ILT3-binding agent {(e.g.,
antibody) described herein. In some embodiments, a polynucleotide comprises a polynucleotide
encoding a heavy chain vanable region of an ILT3-binding agent described herein. In some
embodiments, a polynucleotide comprises a polynucleotide encoding a light chain variable
region of an 1L T3-binding agent described herein. In some embodiments, a polynucleotide
comprises a polynuclestide encoding a heavy chain variable region of an ILT3-binding agent
described herein and a polynucleotide encoding a hight chain variable region of the ILT3-binding
agent.
[66252] In some embodiments, a polynucleotide comprises a polymucleotide encoding a heavy
chain and/or a hight chain of an I T3-hinding agent {e.g., antibody) described herein. In some
embodiments, a polvnucleotide comprises a polyuucleotide encoding a heavy chain of an ILT3-
binding agent described herem. In some embodiments, a polynucleotide comprises a
polynucieotide encoding a light chain of an 1LT3-binding agent described herein. In some
embodiments, a polynuclectide comprises a polynucleotide encoding a heavy chain of an 1LT3-
binding agent described herein and a polynucleotide encoding a light chain of the ILT3-binding
agent.
[66253] In soms embodiments, the polynuclectide comprises a polynuclestide encoding a
polypeptide comprising an anuno acid sequence selected from the group consisting of: SEQ ID
NQO«:109-128. In some embodiments, the polynucleotide comprises a polynucleotide encoding a
polypeptide comprising an amino acid sequence of SEQ ID NG 109, In some embodiments, the
polynucleotide comprises a polynuclestide encoding a polypeptide comprising an ammeo acid
sequence of SEQ 1D NG:110. In some embodiments, the polynucleotide comprises a
polynucieotide encoding a polypeptide comprising an amino acid sequence of SEQ ID NO:111.
In some embodiments, the polynucleotide comprises a polynucleotide encoding a polypeptide
comprising an amino acid sequence of SEQ ID NG:112. In some embodiments, the
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polynucleotide comprises a polynuclestide encoding a polypeptide comprising an amino acid
sequence of SEQ ID NO:113. In some embodiments, the polynucleotide comprises a
polynucieotide encoding a polypeptide comprising an amino acid sequence of SEQ ID NO:1 14,
In some embodiments, the polynuclectide comprises a polynucleotide encoding a polypeptide
comprising an amino acid sequence of SEG ID NO:115. In some embodiments, the
polynucieotide comprises a polynuclestide encoding a polypeptide comprising an amino acid
sequence of SEQ ID NO:116. In some embodiments, the polyvaucleotide comprises a
polynucleotide encoding a polypeptide comprising an amno aciud sequence of SEQ ID NO:117.
in some embodiments, the polynucleciide comprises a polynucleotiide encoding a polypeptide
comprising an aming acid sequence of SEG ID NO:118. In some embodiments, the
polynucleotide comprises a polvnucleotide encoding a polypeptide comprising an amino acid
sequence of SEQ ID NO:119. In some embodiments, the polynucleotide comprises a
polynucieotide encoding a polypeptide compnising an amino agid sequence of SEQ 1D NO:120.
In some embodiments, the polynucleotide comprises a polynucleotide encoding a polypeptide
comprising an amino acid sequence of SEQ ID NG:121. In some embodiments, the
polynucleotide comprises a polynucleotide encoding a polypeptide comprising an amino acid
sequence of SEQ ID NG 122, In some embodiments, the polynucleotide comprises a
polynucieotide encoding a polvpeptide comprising an amino acid sequence of SEQ ID N(O:123.
In some embodiments, the polynucleotide comprises a polynucleotide encoding a polypeptide
comprising an amine acid sequence of SEQ ID NG:124. In some embaodiments, the
polynucieotide comprises a polynucleotide encoding a polypeptide corprising an amino acid
sequence of SEQ ID NOHI25, In some embodiments, the polyvnucleotide comprises a
polynucieotide encoding a polypeptide comprising an amino acid sequence of SEQ ID NO:126.
In some embodiments, the polynucleotide comprises a polynucleotide encading a polypeptide
comprising an amino acid sequence of SEQ 1D NO: 127, In some embodiments, the
polynucieotide comprises a polynuclectide encoding a polypeptide comprising an ammno acid
sequence of SEQ ID NO:128.
[68254] In some embodiments, the polynucleotide comprises a polynucleotide encoding a
polypeptide comprising more than one amino acid sequence selected from the group covsisting
of SEQ ID NOs:109-128. In some embodiments, the polynucleotide comprises a polynuacleotide
encoding (i} a polypeptide comprising an amino acid sequence of SEQ ID NO: 109 and (i) a
polypeptide comprising an anuno acid sequence of SEQ 1D NG:110. In some embodimenis, the
polynucieotide comprises a polyoucleotide encoding (i) a polypeptide comprising an amino acid
sequence of SEQ 1D NO:111 and () a polypeptide comprising an amino acid sequence of SEQ
ID NG: 112 insome embodiments, the polynucleotide comprises a polynucleotide encoding (i)
a polypeptide comprising an amino acid sequence of SEQ 1D NO:113 and (i1) a polypeptide
comprising an amino acid sequence of SEQ ID NG:114. In some embodiments, the
polvoucleotide comprises a polyoucieotide encoding (i) a polypeptide comprising an amino acid
sequence of SEQ 1D NO:115 and (1) a polypeptide comprising an amino acid sequence of SEQ
a0
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ID NO:116. In some embodiments, the polynucleotide comprises a polynucleotide encoding (1)
a polypeptide comprising an amino acid sequence of SEQ 1D NG: 117 and (11) a polypeptide
comprising an amino acid sequence of SEQ ID NO: 118, In some embodiments, the
polynuclectide comprises a polynuciestide encoding (1) a polypeptide comprising an amino acid
sequence of SEQ 1D NO:119 and (i) a polypeptide comprising an amino acid sequence of SEQ
1D NG 120, In some embodiments, the polynucleotide comprises a polynuclectide encoding (1)
a polypeptide comprising an amino acid sequence of SEQ 1D NO: 121 and (1) a polvpeptide
comprising an amino acid sequence of SEQ ID NG:122. In some embodiments, the
polynucleotide comprises a polvnuciestide encoding (1) a polypeptide comprising an amino acid
sequence of SEQ 1D NO:123 and (i1} a polypeptide comprising an amino acid sequence of SEQ
ID NG 124, 1n some embodiments, the polynucleotide comprises a polynuclectide encoding (1)
a polypeptide coroprising an amino acid sequence of SEQ 1D NO: 125 and (u) a polypeptide
comprising an anmino acid sequence of SEQ ID NG:127. In some emwbodiuments, the
polynucieotide comprises a polynuclestide encoding (i) a polypeptide comprising an amine acid
sequence of SEQ 1D NOG: 126 and (1) a polypeptide comprising an aming acid sequence of SEQ
D NGi28
(802357 The present disclosure also provides variants of the polynucieotides described herein,
wherein the variant encodes, for example, fragments, analogs, and/or derivatives of a
polypeptide. In some embodiments, the present disclosure provides a polynuclestide comprising
a polynucleoiide having a nuclestide sequence at least 80% identical, at least 85% i1dentical, at
feast 90% wdentical, at least 95% identical, and in some embodiments, at least 96%, at least 97%,
at least 98%, or at least 99% identical to a polynucleotide encoding a polypepiide described
herein.
[#0256] In some embodiments, a polynucleotide comprises a polynucleotide having a nucleotide
sequence at least 80% identical, at least 85% identical, at least 90% identical, at least 95%
identical, and i some embodiments, at feast 96%, at least 97%, at least 98%, or at least 99%
identical to a polynuclestide encoding an amino acid sequence selected from the group
consisting of. SEQ 1D N(Gs:109-128. Also provided is a polynucleotide that comprises a
polynucleotide that hybnidizes to a polynuclectide encoding an anuno acid sequence selected
from the group consisting oft SEQ [D N(Us:109-128. In some embodiments, the hybridization 15
under conditions of high stringency as is known to those skilled in the art.
[39257] As used herein, the phrase “a polynucleotide having a nucleotide sequence at least 95%
identical to a polynucleotide sequence” is intended to mean that the nucleotide sequence of the
polynucieotide is wdentical to a reference sequence except that the polynucleotide sequence can
mchude up to five point mutations per each 100 nucleotides of the reference nucleotide sequence.
In other words, to obtain a polynucleotide having a nucleotide sequence at least 95% 1dentical to
a reference nucleotide sequence, up to 5% of the nucleotides in the reference sequence can be
deleted or substituted with another nucleotide, or 3 number of nucleotides up to 5% of the total
nucleotides in the reference sequence can be mnserted into the reference sequence. 1t s
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understood by those of skill in the art that an appropriate calculation would be made for other “%
identical” statements, for example, 90% identical or 85% identical. These mutations of the
reference sequence can occur at the 5 or 3" terminal positions of the reference nucleotide
sequence or anywhere between those terminal posttions, mterspersed erther individually among
nucleotides in the reference sequence or i one or more contiguous groups within the reference
sequence.

[88258] The polynucleotide variants can contain alterations in the coding regions, non-coding
regions, or both. In some embodiments, a polynucleotide variant contains alierations that
produce silent substitutions, additions, or deletions, but does not alter the properties or activities
of the encoded polypeptide. In some embodiments, a polynuclestide variant comprises silent
substituticns that results in no change to the amino acid sequence of the polypeptide (due to the
degeneracy of the genetic code). In some embodiments, a polynucleotide variant comprises one
or more mutated codons comprising one or more {e.g., 1, 2, or 3} substitutions to the codon that
change the aming acid encoded by that codon. Methods for introducing one or more
substitutions into a codon are known in the art, including by not limited to, PCR mutagenesis and
stte~-directed mutagenesis. Polynucleotide variants can be produced for a variety of reasons, for
example, to optimize codon expression for a particular host {e.g., change codons in the human
mRNA to those preferred by a bacterial host such as £. cofi). In some embodiments, a
polynucieotide variant comprises at least one silent mutation in a non-coding or a coding region
of the sequence.

[66259] In some embodiments, a polynucleotide variant is produced to modulate or alter
expression {or expression levels) of the encoded polypeptide. In some embodiments, a
polynucieotide varant is produced to increase expression of the encoded polypeptide. In some
embodiments, a polvnucleotide variant 1s produced to decrease expression of the encoded
polvpeptide. In some embodiments, a polynucleotide variant has increased expression of the
encoded polypeptide as compared o a parental polynuclectide sequence. In some embodiments,
a polynucleotide variant has decreased expression of the encoded polypeptide as compared to a
parental polynucleotide sequence.

[66268] In some embodiments, a polynucleotide comprises the coding sequence for a
polypeptide (e.2., an antibody) fused in the same reading frame to a polynuclectide that aids
expression and secretion of a polypeptide from a host cell. In some embodiments, the
polynucieotide that aids in expression and secretion 1s a leader sequence that functions as a
secretory sequence for controlling transport of a polypeptide. In some embodiments, the
polypeptide has a leader sequence cleaved by the host cell to form a “mature” form of the
polypeptide.

[66261] In some embodiments, a polynucleotide comprises the coding sequence for a
polypeptide {e.g., an antibody) fused in the same reading frame to a marker or tag sequence. For
example, in some embodiments, a roarker sequence 15 a hexa-tustidine tag (HiS-tag; SEQ ID
N:154) that allows for efficient purification of the polypeptide fused to the marker. In some
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embodiments, 3 marker sequence 1s & hemagglutinin (HA) tag derived from the influenza
hemagglutinin protein when a mammalian host is used. In some embodiments, the marker
sequence 15 a FLAG™ tag. In some embodiments, a marker may be used in conjunction with
other markers or tags.

[60262] In some embodiments, a polynucleotide is isolated. In some embodiments, a
polynucleotide is substantially pure.

[88263] Vectors and cells comprising each and every one of the polynucleotides described
heretn are also provided. In some embodiments, a vector (e.2., an expression vector) comprises a
polynucleotide molecule encoding an ILT3-binding agent {e.g., an antibody} described heremn.

In some embodiments, a vector comprises a polynucleotide molecule encoding a polypeptide that
1g part of an [L13-binding agent described herein. In some embodiments, a cell comprises a
vector comprising a polynucleotide molecule encoding an ILT3-binding agent described heren.
In some embodiments, a cell comprises a vector comprising a polynucleotide molecule encoding
a polypeptide that is part of an ILT3-binding agent described herein. In some embodiments, a
cell comprises a polynuclectide molecule encoding an L. T3-binding agent described herein. In
some embaodiments, a cell comprises one or more polynucleotides encoding an ILT3-binding
agent described herein. In some embodiments, a cell comprises a single polynuclectide encoding
an ILT3-binding agent described herein. In some embodiments, a cell comprises a first
polynuclestide encoding a heavy chain variable region of an ILT3-binding agent described
herein and a second polvnucleotide encoding a light chain variable region of an ILT3-binding
agent described herein. In some embodiments, a cell comprises a polynuclestide encoding a
heavy chain variable region and a Hght cham variable region of an ILT3-binding agent described
herein. In some embodiments, a cell comprises a first polvmucleotide encoding a heavy chain of
an ILT3-binding agent described herein and a second polynuclestide encoding a light chain of an
ILT3-binding agent described herein. In some embodiments, a cell comprises a polynucleotide
encoding a heavy chatn and a light chamn of an ILT3-binding agent described herein. Insome
embodiments, a cell comprises one or more vectors encoding an I T3-binding agent described
herein. In some embodiments, a cell comprises a vector encoding an 1L T3-binding agent
described herein. In some embodiruents, a cell comprises a fust vector encoding a heavy chain
variable region of an ILT3-binding agent described herein and a second vector encoding a light
chain variable region of an ILT3-binding agent described herein. In some embodiments, a cell
comprises a single vector encoding a heavy chain variable region and a light chain variable
region of an ILT3-binding agent described herein. In some embodiments, a cell comprises a first
vector encoding a heavy chan of an ILT3-hinding agent described herein and a second vector
encoding a fight chain of an ILT3-binding agent described herein. In some embodiments, a cell
comprises a single vector encoding a heavy chain and a light chain of an 1LT3-binding agent
described herein.
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iV, Methods of Making Binding Agents
[68264] The disclosure provides methods for making the ILT3-binding agents {(e.g., antibodies)
described heretn. In some embodiments, a method comprises providing a cell comprising a
heavy chain and/or light chain of an ILT3-binding agent, culturing the cell ander conditions that
permit the expression of the binding agent, and isolating the binding agent. Insome
embodiments, a method further comprises purifying the binding agent. In some embodiments, a
method further comprises formulating the binding gent as a pharmaceutical composition. In
some embaodiments, a cell comprises one or more vectors encoding the heavy chain variable
region and the hight cham variable region of an ILT3-binding agent described herein. In some
embodiments, a cell comprises a first vector encoding the heavy chain variable region of an
LT3 -binding agent and a second vector encoding the light chain variable region of an ILT3-
binding agent. In other embodiments, a cell comprises a vector encoding the heavy chain
variable region and the Hght chain vanable region of an [LT3-binding agent. In some
embodiments, a cell comprises one or more vectors encoding the heavy chain and the light chain
of an ILT3-binding agent described herein. In some embodiments, a cell comprises a first vector
encoding the heavy chan of an ILT3-binding agent and a second vector encoding the hight chain
of an ILT3-binding agent. In other embodiments, a cell comprises a vector encoding the heavy
chain and the light chain of an 1L T3-binding agent. In some embodiments, a cell comprises one
or more polynucleotides encoding the heavy chain and the light chain of an ILT3-binding agent.
In some embodiments, a cell comprises a first polynucleotide encoding the heavy chain of an
ILT3-binding agent and a second polynucleotide encoding the hght chain of an ILT3-binding
agent. In other embodiments, a cell comprises a polynuclestide encoding the heavy chain and
the light chain of an L. T3-binding agent. In some embodiments, a polynuclestide encoding an
LT3 -binding agent described herein is transiently transfected into a cell. In some embodiments,
a polynucleotide encoding an ILT3-binding agent described herein 1s stably transfected into a
cell.
[38265] In some embodiments, the ILT3-binding agent is an antibody fragment comprising at
least one antigen-binding site and the method mvolves providing a cell comprising the fragment
of an antt-1ILT3 antibody, incubating the cell under conditions that permit the expression of the
antibody fragment, and isolating the antibody fragment. In certain embodiments, the cell
comprises a vector encoding an antibody fragment described herein. In certain embodiments, the
cell comprises a polynucleotide encoding an antibody fragment described herein. In some
embodiments, the method comprises purifving the antibody fragment. In certain embodiments,
the angibody fragment is a Fab, Fab', Fab'y, Fv, scl'v, {scFv), single chan antibody, dual
variable region antibody, diabody, or nanobody.
[60266] In some embodiments, the ILT3-binding agent is a scFv and the method inveolves
providing a cell comprising the seFv, incubating the cell under conditions that pernut the
expression of the seFv, and 1solating the scFv. In certain embodirents, the cell comprises a
vector described herem encoding the s¢Fv. In certain embodiments, the cell comprises a
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polvnucleotide described herein encoding the scFv. In some embodiments, the method
comprises purifying the scFv.

[66267] In some embodiments, the cell used to make an ILT3-binding agent 1s a bacterial cell
(e.g., Il coli). In some embodiments, the cell used to make an ILT3-binding agent is a yeast cell
{e.g., Pichia pastoris). In some embodiments, the cell used to make an ILT3-binding agentisa
mammalian cells, such as a CHO cell or a HEK-293 cell.

[80268] In some embodiments, a signal sequence s used {e.g., by fusing a signal sequence to
the peptide to be expressed) for expression of an ILT3-binding agent described herem from a
cell. Any suitable signal sequence can be used for this purpose. For example, for expressing an
antibody heavy and light chain, an IgG kappa light chain signal peptide sequence or a native
antibody signal peptide can be fused to the heavy chain and light chan sequence.

V. ILT3 ligands
[88269] The present disclosure provides fibronectin as a newly identified ligand for human
ILT3. Ciliary neurotrophic factor receptor (CINTFR) was also found to be a binding partner of
LT3 Recently, several higands for ILT3 have been identified and include CD166 (also known
as activated feukocyte cell adhesion molecule; ALCAM), apolipoprotemn E (APQOE}, and
peptidase inhibitor 16 (P110) (Xu eraf, 2018, J Immunol | 200:1207-1219; Deng ef ol , 2018,
Nature, 562:605-609; Inth. Pub. No. WO 2018/089300}. Currently, there appears to be no
agreement on whether all of these proteins are bislogically functional as 1113 ligands and
research 18 ongoing to further understand the relevance of each of these different interactions.
[B0278]  Amino acid (aa) sequences for human fibronectin (UniProtKB No. PO2751) and human
UNTFR-alpha (UniProKB No. P26992) are provided herein as SEQ ID NO:138 and SEQ 1D
N(:148, respectively. There are at least 17 different isoforms of human fibronectin, UniProtKB
fists SEQ ID NO: 138 as s canonical sequence. As used herein, reference to ammno acid
posttions of these proteins refer to the numbering of amino acid sequences including the signal
sequence.
[60271] Fibronectin (FN) usually exists as a dimer composed of two nearly identical
approximately 250 kDa subunits linked covalently vear their C-terminu by a pair of disuifide
bonds. Each monomer comprises three types of repeating units {termed FN repeats): type [, type
Il and type Il FN contains 12 type I repeats, two type H repeats, and 15-17 type HI repeats,
which together account for approximately 90% of the fibronectin sequence. See Figure 8 fora
representation of the fibronectin structure. The type I and type H repeats are stabilized by the
presence of mira-domain disulfide bonds, while the type T domains are structurally more labile
and subject to mechanical unfolding. Fibronectin can exast in multiple forms that arise from
alternative splicing of a single pre-mRNA that can generate as many as 20 variants.
{02721 Fibronectin is a plasma protein synthesized by the liver which undergoes a cell-
dependent polymerization into a fibuillar extracellular matrix in most tissues. Both plasma-
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derived and iocal synthesis by resident stromal cells contribute to the fibronectin which makes up
the tissue matiix.
[66273] Fibronectin is a ligand for at least a dozen members of the integrin receptor fanuly.
Fibronectin has a wide variety of functional activities in addition to binding to cell surfaces
through integrins. It binds a number of other proteins, including heparin, collagen/gelatin, and
fibrin. These interactions are mediated by several distinct structural and functional domains
within fibronectin and groups of the fibronectin repeats. The biological role of many of the other
fibronectin domains 1s not characterized and/or well understood.
[38274]  As disclosed herein, fibronectin was identified as a higand for ILT3. In some
embodiments, an IL'T3-binding agent (e.g., an antibody} described herein inhibits, disrupts, or
blocks binding of IL'T3 to fibronectin. In some embodiments, an ILT3-binding agent described
herein blocks the interaction of LT3 with fibronectin. In some embodiments, an I T3-binding
agent described herem mhibits binding of 1LT3 to fibronectin. In some embodiments, an IL.T3-
binding agent described herein blocks or inhibits a functional interaction between ILT3 and
fibronectin.
[60275]  In some embodiments, an ILT3 binding agent {e.g., an antibody) described herein
mhibits, disrupts, or blocks binding of 1L T3 to SEQ ID NO:138 or 139 In some embodiments,
an ILT3 binding agent {e.g., an antibody) described herein inhibits, disrupts, or blocks binding of
LT3 to the N-terminal region of fibronectin (without the signal sequence/peptide}. In some
embodiments, an 1LT3 binding agent {e.g., an antibody) described herein inhibus, disrupts, or
blocks binding of ILT3 to the heparin-binding and collagen-binding domains of fibronectin. In
some embodiments, an ILT3 binding agent (e.g., an antibody) described herein inhibits, disrupts,
of blocks binding of ILT3 to the heparin-binding domain of fibrenectin. In some embodiments,
an HLT3 binding agent {e.g., an antibody) described herein mmhibits, disrupts, or blocks binding of
TL.T3 to tvpe [ repeats 1-5 of fibronectin. In some embodiments, an LT3 binding agent {e.g., an
anttbody} described herein inhubits, disrupts, or blocks binding of ILT3 to type [ repeats 1-4 of
fibronectin. In some embodiments, an ILT3 binding agent {e.g., an antibody} described herein
mhibits, disrupts, or blocks binding of 1LT3 to type I repeats 1-3 of fibronectin. In some
embodiments, an ILT3 binding agent {e.g., an antibody) described herein inhibits, disrupts, or
blocks binding of ILT3 to type [ repeats 1-2 of fibronectin. The boundaries of any domain are
not exactly known and the amino acids used herein to define domains and/or the repeats of FN
are based on information from UniProtKB. Therefore, the boundaries of any domain and/or
repeat may vary from those recited heremn.
[60276]  In some embodiments, an ILT3 hinding agent {e.g2., an antibody) described herein
mhibits, disrupts, or blocks binding of ILT3 to amino acids 32-608 of SEQ ID NGO 138, In some
embodiments, an IL'T3 binding agent {e.g., an antibody) described herein inhibits, disrupts, or
blocks binding of ILT3 to amino acids 32-280 of SEG ID NO:138. In some embodiments, an
TL.T3 binding agent {e.g., an antibody ) described heremn inhibits, disrupts, ot blocks binding of
ILT3 to aming acids 32-300 of SEQ 1D NG 138, In some embodiments, an ILT3 binding agent
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(e.g., an antibody} described herein mhibits, disrupts, or blocks binding of ILT3 to aming acids
32-228 of SEQ ID NO:138. In some embodiments, an ILT3 binding agent {e.g., an antibody)
described heremn inhibits, disrupts, or blocks binding of TLT3 to amino acids 32-182 of SEQ ID
NO:138. In some embodiments, an ILT3 binding agent (e.g., an antibody} described herein
mhibits, disrupts, or blocks binding of ILT3 to amino acids 32-138 of SEQ ID NG:138. In some
embodiments, an ILT3 binding agent {e.g., an antibody} described herein inhibits, disrupis, or
blocks binding of TL.T3 to amino acids 32-290 of SEQ ID NO: 138

166277} In some embodiments, an ILT3-binding agent {(e.g., an antibody} described herein
mhibits fibronectin-induced ILT3 activity. In some embodiments, an 1L T3-binding agent
described herein inhibits fibronectin-induced 1ILT3 suppressive activity. In some embodiments,
an I T3-binding agent described herein inhibits fibronectin-induced ILT3 suppression of
myeloid cells. In some embodiments, an 1L T3-binding agent described herein inhibits
fibronectin-induced 1L T3 suppression of myeloid cell activity. In some emboduments, an ILT3-
binding agent described herein inhibits fibronectin-induced ILT3 suppression of APCs. In some
emboduments, an [L.T3-binding agent described herein inhibits fibronectin-induced 1L13
suppression of APC activity., In some embodiments, an ILT3-binding agent described herein
mhibits fibronectin-induced ILT3 suppression of dendnitic cells. In some embodiments, an
ILT3-binding agent described herein inhibits fibronectin-induced ILT3 suppression of dendritic
cell activity. In some embodiments, an ILT3-binding agent described herein inhibits fibronectin-
mduced ILT3 suppression of macrophages. In some embodiments, an {LT3-binding agent
described herein mhibits fibronectin-induced TLT3 suppression of macrophage activity.  In some
embodiments, the myelod cells, mcluding but not Himited to dendritic cells, APCs, monocyies,
and macrophages are tumor-associated cells. In some embodiments, the myeloid cells, including
but not limited to dendritic cells, APCs, monocytes and macrophages are residing in the tumor
microenvironment. In some embodiments, the myeloid cells, including but not lirotted to
dendritic cells, APCs, monocytes and macrophages are residing within a tumor,

[39278] As disclosed herein, UNTFR-alpha was identified as a ligand for ILT3. UNTFR-alpha
is part of a tripartite CNTFR complex that is known to bind ciliary neurotrophic factor. CNTFR-
alpha subunit 18 a membrane bound protein and 1s anchored to the cell membrane by a glycosyl-
phosphatidylinositol (GPI) inkage. This receptor has no signal transducing capabilities without
the co-receptor components of the complex. The two other components are gpl30 and leukenia
mhibitory factor receptor (LIFR) beta, that provide the signal transducing capabilities of the
complex (Stahl et al | 1994, J Newrobiol | 25:1454-1466). The biological relevance of I1L.T3
binding to CNTFR 1s still being investigated.

[B02781 In some embodiments, an ILT3-binding agent described herein mhibits, disrupts, or
blocks binding of ILT3 to CNTFR-alpha. In some embodiments, an ILT3-binding agent
described herein blocks the interaction of ILT3 with CNTFR-alpha. In some embodiments, an
TL.T3-binding agent described herein inhibits binding of 11713 to CNTFR-alpha. In some

97



WO 2021/127200 PCT/US2020/065642

embodiments, an ILT3-binding agent described hersin inhibits, disrupts, or blocks binding of
ILT3 to CNTFR-aipha and modulates the CNTFR complex signaling.

[60288] In some embodiments, an ILT3-binding agent described herein inhibits, disrupts, or
blocks binding of TLT3 to the mature form of UNTFR-alpha. In some embodiments, an ILT3-
binding agent described herein inhibits, disrupts, or blocks binding of ILT3 to the Ig-like C2 type
domain of CNTFR-alpha. In some embodiments, an 1L T3-binding agent described herein
mhibits, disrupts, or blocks binding of TLT3 to one or both of the TN type I domains (i.e., FN
type I domain 1, FN type HI domain 2, or FN type [ domains 1 and 2} of CNTFR-alpha.
{60281 In some embodiments, an ILT3-binding agent described herein mhibits, distupts, or
blocks binding of ILT3 (o SEQ 11 NQO: 149 or SEQ D NO:150. In some embodiments, an LT3~
binding agent described herein inhibits, disrupts, or blocks binding of ILT3 to amino acids 23-
342 of SEQ ID NO:148. In some emboduments, an ILT3-binding agent described herein inhibits,
disrupts, or blocks binding of ILT3 to amino acids 23-104 of SEQ 1D NG:148. In some
embodiments, an 1LT3-binding agent described herein inhibits, disrupts, or blocks binding of
ILT3 to amino acids 105-205 of SEQ D NO:148. In some embodiments, an ILT3-binding agent
described heremn inhibits, disrupts, or blocks binding of TLT3 to amino acids 206-300 of SEQ ID
N 148 In some embodiments, an ILT3-binding agent described herein mhibsts, disrupts, or
blocks binding of ILT3 to amino acids 23-306 of SEQ 1 NO:148.

Vi Methods of use and pharmaceutical compositions
160282] The ILT3-binding agents {e.g., antibodies) of the disclosure are useful 1n a vaniety of
applications nchuding, but not limited to, therapeutic treatment methods, such as treatment of
cancer. In some embodiments, the therapeutic treatment methods comprise immunotherapy for
cancer. In some embodiments, an ILT3-binding agent is useful for activating, promoting,
mereasing, and/or enhancing an immune response to cancer or cancer cells. In some
embodiments, an ILT3-binding agent 1s useful for activating, promoting, increasing, and/or
enhancing an immune response to a tumor of tumor cells. The methods of use may be in vifro,
€x vivo, o1 in vivo methods.
160283] The present disclosure provides methods of disrupting, imbubtting, or blocking the
binding of ILT3 to fibronectin. In some embodiments, a method of disrupting, inhibiting, or
blocking the binding of LT3 to fibronectin comprises contacting cells with an IL'T3-binding
agent described herein. In some embodiments, a method of disrupting, inhihiting, or blocking
the binding of TLT3 to fibronectin comprises contacting cells with an ILT3-bmnding agent
described heremn, wherein the method results in disrupting, inhibiting, or blocking fibronectin-
mduced ILT3 activity. In some embodiments, a method of distupting, imhibiting, or blocking the
binding of ILT3 to fibronectin comprises contacting cells with an ILT3-binding agent described
herein, wherein the method results i disrupting, inhibiting, or blocking IL'T3-induced
suppression of myeloid cells. In some embodiments, a method of disrupting, inhibiting, or
blocking the binding of LT3 to fibronectin comprises contacting cells with an ILT3-binding
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agent described herein, wherein the method results in disrupting, inhibiting, or blocking of ILT3-
mduced suppression of myeloid cell activity. In some embodiments, a method of disrupting,
infubiting, or blocking the binding of 1L.T3 to fibronectin: (i) restores FeR signaling activity in
myeloid cells; (11} restores chemokine production by myelmd cells; and/or (111) restores immune
cell {e.g., T-cell} proliferation and/or activity. In some embodiments, the myeloid cell is a
monocyte. In some embodiments, the myeloid cell is a macrophage. In some embodiments, the
myeloid cell 15 a dendritic cell. Tn some embodiments, the myelowd cell 13 a tolDC. In some
embodiments, the myeloid cell 1s an APC.
[30284] The present disclosure provides methods of disrupting, inhibiting, or blocking the
binding of ILT3 to fibronectin in 3 subject. In some embodiments, a method of disrupting,
mhibiting, or blocking the binding of ILT3 to fibronectin in a subject, comprises administering to
the subject an effective amount of an ILT3-binding agent {e.g., an antibody) described herein. In
some embodiments, a method of disrupting, inhibiting, or blocking fibronectin-indaced ILT3
activity in a subject comprises administering to the subject an effective amount of an ILT3-
binding agent described herein. In some embodiments, a method of disrupting, inhibiting, or
blocking TLT3-induced suppression of myeloid cells in a subject comprises adnunistering to the
subject an effective amount of an ILT3-binding agent described heremn. In some embodiments, a
method of disrupting, mnhibiting, or blocking ILT3-induced suppression of myeloid cell activity
in a subject comprises administering to the subject an effective amount of an ILT3-binding agent
described herein. In some embodiments, a method of disrupting, inhibiting, or blocking ILT3-
mduced suppression of antigen-presenting cell activity in a subject (i) restores FeR activity in
myeloid cells; (11} restores chemokine production by myelmd cells; and/or (111} restores immune
cell (e.g., T-cell} proliferation and/or activity. In some embodiments, the myeloid cell is a
monocyte. In some embodiments, the myeloid cell 1s a macrophage. In some embodiments, the
myeloid cell s a dendritic cell. In some embodiments, the myelowd cell 1s a tolDC. In some
embodiments, the myeloid cell 1s an APC.
[39285] The present disclosure provides methods for activating an immune response in a subject
using an L T3-binding agent {e.g., an antibody) described herein. In some embodiments, the
disclosure provides methods for promoting an tmmune response 1o a subject using an LT3~
binding agent described herein. In some embodiments, the disclosure provides methods for
MCTEasing an inunune response in a subject using an 1L T3-binding agent described herein. In
some embodiments, the disclosure provides methods for enhancing an immune response in a
subject using an ILT3-binding agent described herein. In some embodiments, the activating,
promoting, increasing, and/or enhancing of an immune response comprises stunulating myelowd
celis. In some embodiments, the activating, promoting, increasing, and/or enhancing of an
mmmune response comprises stimulating monocytes. In some embodiments, the activating,
promoting, increasing, and/or enhancing of an immune response comprises stimulating
macrophages. In some ernbodiments, the activating, promoting, increasing, and/or enhancing of
an tmmune response comprises stimulating dendnitic cells. In some embodiments, the activating,
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promoting, increasing, and/or enhancing of an immune response comprises stimulating APCs. In
some embodiments, the activating, promoting, increasing, and/or enhancing of an immune
response comprises stimulating tolDCs. In some embodiments, the activating, promoting,
mereasing, and/or enhancing of an imnune response comprises reactivating tolDCs. In some
embodiments, the activating, promoting, increasing, and/or enhancing of an immune response
comprises increasing cell-mediated immunity. In some embodiments, the activating, promoting,
mereasing, and/or enhancing of an imnmune response comprises increasing effector T-cell
activity. In some embodiments, the activating, promoting, mcreasing, and/or enhancing of an
mmune response comprises increasing CTL activity. In some embodiments, the activating,
promoting, increasing, and/or enhancing of an immune response comprises inhibiting or
decreasing the suppressive activity of Tregs. In some embodiments, the activating, promoting,
mereasing, and/or enhancing of an romune response comprises inhibiting or decreasing the
suppressive activity of MDSCs. In some embodiments, the immune response 15 a result of
antigenic stimulation. In some embodiments, the antigenic stimulation is a tumor cell. In some
embodiments, the antigenic stimulation is cancer.
[66286] The disclosure also provides raethods of disrupting and/or inhibiting ILT3 signaling o
a cell comprising contacting the cell with an effective amount of an ILT3-binding agent
described herein. In some embodiments, the method of disrupting and/or inhibiting ILT3
signaling in a cell comprises contacting the cell with an effective amount of antibody 3A3,
antthody 3A7, antibody 12A12, antibody 16C3, antibody 45G10, antibody 48A6, or antibody
53F10, or humanized versions thereof. In some embodiments, the method of disrupting and/or
mhibiting {LT3 signaling 1n a cell comprises contacting the cell with an effective amount of
anttbody Hz5A7 v5. In some embodiments, the method of disrupting and/or inhibiting 1113
signaling in a cell comprises contacting the cell with an effective amount of antibody Hz45G10.
In some embodiments, the method of disrupting and/or inhubiting ILT3 signahng in a cell
comprises contacting the cell with an effective amount of antibody Hz48A6. In some
embodiments, the disclosure provides use of an 1L T3-binding agent described herein in the
manufacture or preparation of a medicament for disrupting and/or inhibiting 1L T3 signaling ina
cell. Tn certain embodiments, the cell 13 a myeloid cell. Tn some embodiments, the myelowd cell
is a monoeyte. In some embodiments, the myeloid cell 1s a macrophage. In some embodiments,
the myeloid cell is a dendritic cell. In some embodiments, the myeloid cell 15 a tolDC. In some
embodiments, the myeloid cell is an antigen-presenting cell. In certain embodimenis, the method
is an 7 vivo method wherein the step of contacting the cell with the agent comprises
administering a therapeutically effective amount of an ILT3-binding agent to a subject. In sore
embodiments, the method 1s an in vitro or ex vive method.
[60287] The present disclosure also provides methods for inhibiting growth of a tumor using an
LT3 -binding agent described herein. In some embodiments, the method of inhibiting growth of
a fumor comprises using antibody 3A3, antibody SA7T, antibody 12A12, antibody 16C5, antibody
45(:10, antibody 48A6, or antibody 53F10, or humanized versions thereof. In some
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embodiments, the method of inlubiting growth of a tumor comprises using antibody Hz5A7 ¢35
In some embodiments, the method of mhibiting growth of a tumor comprises using antibody
Hz45G10. In some embodiments, the method of inhibiting growth of a tumor comprises using
antibody Hz4BA6. In certain embodiments, the method of inhibiting growth of a tumor
comprises contacting a cell mixture with an ILT3-binding agent in vifre. For example, an
immortalized cell line or a cancer cell line mixed with tumune cells (e.g., tolerogenic dendritic
celis} 15 cultured m mediur to which 1s added a test agent that binds TLT3. Tn some
embodiments, tumor cells are 1solated from a patient sample such as, for example, a tissue
biopsy, pleural effusion, or blood sample, mixed with immune cells {e.g., t0IDCs}, and cultured
in medivm to which is added a test agent that binds IL'T3. In some embodiments, the disclosure
provides use of an ILT3-binding agent described herein in the manufacture or preparation of a
medicament for inhibiting growth of a tumor or a tumor cell. 1n some embodiments, an ILT3-
binding agent increases, promotes, and/or enhances the activity of effector immune cells. In
some embodiments, an ILT3-binding agent inhibits tumor cell growth.
[60288] In some embodiments, a method of inhibiting tumor growth comprises contacting the
tumor and/or tumor nucroenvironment with an ILT3-binding agent described herein in vive. In
certain embodiments, contacting a tumor and/or tumor microenvironment with an ILT3-binding
agent is undertaken in an animal model. For example, a test agent may be administered to mice
that have tumors. In some embodiments, an ILT3-binding agent increases, promotes, and/or
enhances the activity of immune cells in the mice. In some embodiments, an HT3-binding agent
mhibits tumor growth. In some embodiments, an ILT3-binding agent causes a tumor to regress.
In some embodiments, an ILT3-binding agent is administered at the same time or shortly after
mtroduction of tumer cells into the animal to prevent tumor growth (“preventative model”). In
some embodiments, an HLT3-binding agent is administered after tumors have grown to a
specified size or have become “established” for treatment (“therapeutic model”). Insome
embodiments, an ILT3-binding agent 1s admunistered to a transgenic animal (e.g., a transgenic
mouse) that expresses human ILT3, wherein the fransgenic animal has a tumor derived from
human cells.
160288}  In certain embodiruents, a method of iwhibiting turnor growth comprises admnistering
to a subject a therapeutically effective amount of an ILT3-binding agent (e.g., an antibody}
described herein. In certain embodiments, the subject is a human. In some embodiments, a
method of increasing or enhancing an immune response to a tumor or tumor cells in a subject
comprises administering to the subject a therapeutically effective amount of an TLT3-binding
agent described herein. In some embodiments, a method of activating or enhancing a persistent
or long-term invmune response to a tumor or tumor cells n a subtect comprises administering to
the subject a therapeutically effective amount of an ILT3-binding agent described herein. In
some embaodiments, a method of inhibiting tumor relapse or tumor regrowth in a subject
comprises administering to the subject a therapeutically effective amount of an 1L T3-binding
agent described herem. In some embodiments, a method of inducing a persistent or Jong-term
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immunity that inhibits tumor relapse or tumor regrowth in a subject comprises administering to
the subject a therapeutically effective amount of an ILT3-binding agent described herein. In
some embodiments of the methods described herein, the tumor 5 a solid tumor. To some
embodiments, the tomor 1§ a pancreatic tumor, a breast tumor, a lung tumor, a head and neck
tumor, a colorectal tumor, a prostate tumor, a skin tumor, a melanoma tumor, a stomach tumor, a
gastric tumor, an intestinal tumor, an ovarian tumor, a cervical tumor, an uterine tumor, an
endometrial tumor, a bladder tumor, a brain tumor, an esophageal tumor, a liver tumor, a kidney
tumor, or a testicular tumor. In some embodiments, the turoor 15 a pancreatic tumor. In some
embodiments, the tumor is an ovarian tumor. In some embodiments, the tumor is a breast tumor.
In some embodiments, the tumor is an uterine tumor.  In certain embodiments, the subject has a
tumor or the subject had a tumor that was at least partially removed.

[80296] In some embodiments, the disclosure provides use of an ILT3-binding agent described
herein in the manufacture or preparation of a medicament for inhibiting growth of a tumor or
tumor cel. In some embodiments, the method of inhibiting growth of a tumor comprises
administering to a subject a therapeutically effective amount of antihody 3A3, antibody SA7,
antibody 12A12, antibody 16C35, antibody 453G10, antibody 48A6, or antibody 53F10, or
humanized versions thereof. In some embodiments, the method of mnhibiting growth of a tumor
comprises administering 1o a subject a therapeutically effective amount of antibody HzSA7 vS. .
In some embodiments, the method of inhibiting growth of a tumor comprises administering to a
subject a therapeutically effective amount of antibody Hz48A6. In some embodiments, the
method of wnhibiting growth of a tumor comprises administering to a subject a therapeutically
effective amount of antibody Hz45G10,

[66291] The present disclosure provides methods of treating cancer. In some embodimenis, a
method of treating cancer comprises administering to a subject a therapeutically effective amount
of an ILT3-binding agent described herein. 1o some embodiments, an I T3-binding agent binds
ILT3 and inhibits or reduces growth of the cancer. In some embodiments, an ILT3-binding
agent binds human [LT3-expressing cells, enhances an immune response to a cancer, and mhibits
or reduces growth of the cancer. In some embodiments, an ILT3-binding agent binds human
ILT3-expressing cells, reactivates tolD(s, enhances an wumune response to a cancer, and
nhibits or reduces growth of the cancer. In certain embodiments, the subject 1s a human. In
certain embodiments, the subject has a cancerous tumor. In certain embodiments, the subject has
had a tumor at least partially removed.

(862921 In some embodiments, the disclosure provides use of an ILT3-binding agent described
herein in the manufacture or preparation of a medicament for the treatment of cancer.

[B0293] In some embodiments of the methods described herem, the cancer 1s pancreatic cancer,
breast cancer, tung cancer, head and neck cancer, colorecial cancer, prostate cancer, skin cancer,
melanoma, stomach cancer, gastric cancer, intestinal cancer, ovarian cancer, cervical cancer,
uterine cancer, endometrial cancer, bladder cancer, brain cancer, esophageal cancer, liver cancer,
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kidney cancer, or testicular cancer. In some embodiments, the cancer 18 a sarcoma. In some
embodiments, the cancer expresses ILT3.
[66294] In some embodiments, the cancer is a hematologic cancer. In some embodiments, the
cancer 18 2 myelogenous leukemia. In some embodiments, the myelogenous cancer 1s acute
myeloid leukemia (AML). In some embodiments, the myelogenous cancer is a chronic myeloid
leukenua. In some embodiments, the cancer is a certain type of B cell leukemia or lymphoma
which expresses ILT3 In some embodiments, the cancer 1s a myelodysplastic syndrome,
Myelodysplastic syndromes (MDS) are a group of cancers in which immature blood cells in the
bone marrow do not mature and therefore do not become healthy blood cells. In some
embodiments, myelodysplasiic syndrome develops into AML.
[#0293] In some embodiments, a method for treating cancer in a subject comprises
administering to the subiect a therapeutically effective amount of antibody 3A3, antibody 5A7,
anttbody 12A12, antibody 1605, antibody 4510, antibody 48A86, or antibody 53F190, or
humanized versions thereof. In some embodiments, a method for treating cancer in a subject
comprises administering to the subject a therapeutically effective amount of antibody Hz5A7 v5.
In some ernbodiments, a method for treating cancer in a subject coroprises administering to the
subject a therapeutically effective amount of antibody Hz48A6. In some embodiments, a8 method
for treating cancer in a subject comprises administering to the subject a therapeutically effective
amount of antibody Hz45G10.
[60296] In some embodiments, the disclosure provides methods of activating myeloid cells in
the turnor microenvironment. In some embaodiments, a method of activating myeloid cells in the
tumor microenvironment in a subject with a tumor comprises administering 1o the subject a
therapeutically effective amount of an ILT3-binding agent described herein. In some
embodiments, the myeloid cells are primary dendritic cells or tolDCs. In some embodiments, the
myeloid cells are monocyies. In some embodiments, the myeloid cells are macrophages. In
some embodiments, the myeloid celis are APCs. In some embodiments, the disclosure provides
a method of reactivating tolDCs i a subject, the method comprising admimistering to the subject
a therapeutically effective amount of an 1L T3-binding agent described herein. In some
embodiments, the toiCs are found m the tumor microenvironment.
{80297 In some embodiments of the methods described herem, the ILT3-binding agent (e.g., an
antibody} comprises a heavy chain variable region CDR1, CDRZ, and CDR3 and a light chain
variable region CDR1, CDR2, and CDR3 of antibody SA7. 1n some embodiments of the
methods described herein, the ILT3-binding agent comprises a heavy chain variable region
CDR1, CDR2, and CDR3 and a light chain variable region CDRY, CDR2Z, and CDR3 of antibody
HzSATVS.
[66298] In some embodiments of the methods described herein, the anti-ILT3 antibody
comprises: {a} a heavy chain varnable region comprising a heavy chain variable region CDR1
comprising the amino acid sequence GFTFSSYGMS (SEQ ID NG:27), a heavy chan vanable
region CDR2Z comprising the amino acid sequence TISGGGSYTNYPDSVKG (SEQ 13 NO:28),
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and a heavy chain variable region CDR3 comprising the amino acid sequence
REWRMTLYAMDY (SEQ D NO:29) or REWRYTLYAMDY (SEQ D NO:105), and (by a
light chain variable region comprising a light chain variable region CDRI comprising the amino
acid sequence RASESVDSYGNSFMH (SEQ 1D NO:30) or RASESVESYGSSFMH (SEQ ID
NO:106), a ight chain variable region CDR2 comprising the amine acid sequence LTSNLES
(SEQ ID NO:31), and a light chain variable region CDR3 comprising the amino acid sequence
CQONNEDPFT (SEQ ID NG:32). To some embodiments of the methods described heremn, the
anti-1ILT3 anubody comprises: {a) a heavy chain variable region comprising a heavy chaio
variable region CDR1 comprising the amino acid sequence GFTFSSYGMS (SEQ 1D NO:27}, a
heavy chain vanable region CDRZ comprising the amino acid sequence
TISGGGSYTNYPDRSVKG (SEQ ID NO:28), and a heavy chain variable region CDR3
comprising the amino acid sequence REWRMTLYAMDY (SEQ 1D NO:29), and (b) a light
chain vaniable region comprising a hight chain variable region CDR1 comprising the amino acid
sequence RASESVDSYGNSFMH (SEQ 1D NO:30), a light chain variable region CDR2
comprising the amino acid sequence LTSNLES (SEQ 1D NG:31), and a light chain variable
region CDR3 comprising the amino acid sequence QUNNEDPFT (SEQ 1D NG:32). Insome
embodiments of the methods described herein, the anti-1ILT3 anttbody comprises: {3} a heavy
chain variable region comprising a heavy chain variable region CDR1 comprising the amino acid
sequence GFTFSSYGMS (SEQ 1D NG:27), a heavy chain variable region CDRZ comprising the
aming acid sequence TISGGGSYTNYPDSVKG (SEQ 1D NG:28), and a heavy chain variable
region CDR3 comprising the amino acid sequence REWRYTLYAMDY (SEQ ID NG 105), and
(b} a light chain vanable region comprising a Hght cham variable region CDR1 comprising the
amino acid sequence RASESVESYGSSFMH (SEQ ID N(O:1106), a light chain variable region
CDRZ comprising the amino acid sequence LTSNLES (SEQ 1D NO:31), and a light chain
variable region CDR3 comprising the anuno acid sequence QONNEDPFT (SEQ 1D NO:32).
[66299] In some embodiments of the methods described hereim, the anti-1LT3 antibody
comprises: {8} a heavy chain variable region of SEQ 1D NO: 111 and (b} a light chain variable
region of SEQ ID NO:112. In some embodiments of the methods described herein, the anti-
ILT3 antibody comprises: {a) a heavy chain variable region of SEQ 1D NO:123 and (b) a hight
chain variable region of SEQ ID N(n124.

[66388] In some embodiments of the methods described herein, the anti-1L'T3 antibody
comprises a heavy chain of SEQ 1D NO:126. In some embodiments of the methods described
herein, the anti-IL T3 antibody comprises a light chain of SEQ ID NGO 128, In some
embodiments of the methods described herein, the anti-1ILT3 antibody comprises a heavy chain
of SEC 1D NOG:126 and a hight chain of SEQ 1D NG:128. In some embodiments of the methods
described herein, the anti-ILT3 antibody is a humanized version of 5A7. In some embodiments
of the methods described herein, the anti-ILT3 antibody is Hz5A7 v5.
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[38301] In some embodiments of the methods described herem, the ILT3-binding agent (e.g. an
antibody} comprises a heavy chain variable region CDR1, CDRZ, and CDR3 and a light chain
variable region CDR1, CDR2, and CDR3 of antibody 3A3 or a humanized version of 3A3.
[B80362] In some embodiments of the methods described herem, the anti-ILT3 antibody
comprises: {a} a heavy chain variable region comprising a heavy chain variable region CDR1
comprising the amino acid sequence GFSLTSYGVH (SEQ ID NG:11), a heavy chain variable
region CDR2 comprising the anmuno acid sequence VIWPGGTINYNSALMS (SEQ 1D NO:12},
and a heavy chain varable region CDR3 comprising the amino acid sequence DKYDGGWFAY
(SEQ 1D NO:13), and (b) a light chain vanable region comprising a hight chain variable region
CDR1 comprising the amino acid sequence KASOQNVRTAVA (SEG ID NO:14), 2 light chain
variable region CDRZ comprising the amino acid sequence LASNRHT (SEQ D NO:15), and a
fight chain variable region CDR3 comprising the amno acid sequence LOHLNYPLT (SEQ 1D
NG 163,
[38363] In some embodiments of the methods described herem, the anti-iLT3 antibody
comprises a heavy chain variable region of SEQ ID NO:109 and a light chain vanable region of
SEQ ID NG: 110, In some embodiments of the methods described heren, the anti-ILT3 antibody
comprises a polypeptide of SEQ D NO:109. In some embodiments of the methods described
herein, the anti-ILT3 antibody comprises a polypeptide of SEQ 1D NG:110. In some
embodiments of the methods described herein, the anti-1IL'T3 antibody comprises a polypeptide
of SEQ 1D NO: 109 and a polypeptide of SEQ 1D NO:110.
[60384] In some embodiments of the methods described herein, the anti-1LT3 antibody 1s
antibody 3A3. In some embodiments of the methods described heren, the anti-IL T3 antibody 15
a humanized version of antibody 3A3. In some embodiments of the methods described herein,
the anti-1LUT3 antibody 1s a variant of antibody 3A3 or a varant of humanized 3A3.
[80363] o some embodiments of the methods described herein, the ILT3-binding agent (e.g. an
anttbody) comprises a heavy chain variable region CDR1, CDR2, and CDR3 and a light chain
variable region CDR1, CDR2, and CDR3 of antibody 12A12 or a humanized version of 12A12.
[68386] In some embodiments of the methods described herein, the anti-1LT3 antibody
comprises:, {a) a heavy chain vaniable region comprising a heavy chain variable region CDR1
comprising the amino acid sequence GYTFTDYNMD (SEQ 1D NG:43)}, a heavy chain variable
region CDR2 comprising the amino acid sequence YIYPNNGGTGYNQKENS (SEQ ID
N(:44), and a heavy chain variable region CDR3 comprising the amino acid sequence
SPYYDYVGSYAMDY (SEQ 1D NO:45), and (b) a hight chain vanable region comprising a
fight chain varable region CDR1 comprising the amino acid sequence TASSSVSSSYLH (SEQ
1D NG:46), a ight cham vaniable region CDR2 comprising the amino acid sequence STSNLAS
{(SEQ 1D NO:47), and a light chein variable region CDR3 comprising the amino acid sequence
HQYHRSPRT (SEQ ID NO:48);
[88367] In some embodiments of the methods described herein, the anti-1LT3 antibody
comprises a heavy chain variable region of SEQ ID N{»113 and a light chain vanable region of
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SEQ ID NG:114. In some embodiments of the methods described herein, the anéi-ILT3 antibody
comprises a polypeptide of SEQ ID NO:113. In some embodiments of the methods described
herein, the anti-ILT3 antibody comprises a polypeptide of SEQ ID NG: 114, In some
embodiments of the methods described herein, the anti-ILT3 antibody comprises a polypeptide
of SEQ 1D NG:113 and a polypeptide of SEQ ID NG:114.
[30368] In some embodiments of the methods described herein, the anti-1LT3 antibody is
antibody 12A12. Tn some embaodiments of the methods described herein, the anti-ILT3 antibody
i3 a humamzed version of antibody 12A12. In some embodiments of the methods described
herein, the anti-ILT3 antibody is a vanant of antibody 12A12 or variant of humanized 12412,
[66389] In some embodiments of the methods described herein, the ILT3-binding agent {e.g. an
antibody)} comprises a heavy chain variable region CDR1, CDR2, and CDR3 and a hight chain
variable region CDR1, CDRZ, and CDR3 of antibody 16CS or a humantized version of 16C5,
[66318] In some embodiments of the methods described hereim, the anti-1LT3 antibody
comprises: {3} a heavy chain variable region comprising a heavy chain variable region CDR1
comprising the amino acid sequence GYTFTDYNMD (SEQ 1D N(O:43), a heavy chain variable
region CDR2 comprising the amino acid sequence YIYPSNGGTGYNQKFKS (SEQ ID NG5y,
and a heavy chain variable region UDR3 comprising the amino acid sequence
VEYYDYLYYYAMDY (SEQ D NG:60}, and (b) a hight chain variable region comprising a
light chain variable region CDR1 comprising the amino acid sequence RASSSVSFMH (SEQ ID
NO:61), a light cham variable region CDR2 comprising the aming acid sequence ATSNLAS
(SEQ ID NO:62), and a light chain variable region CDR3 comprising the amino acid sequence
QQWSTNPYMYT (SEQ ID NO:63).
[66311] In some embodiments of the methods described herein, the anti-1ILT3 antibody
comprises a heavy chain variable region of SEQ 12 NO:115 and a light chain variable region of
SEQ I NO: 116, In some embodiments of the methods described herein, the anti-ILT3 antibody
comprises a polypeptide of SEQ ID NG 115, In some embodiments of the methods described
herein, the anti-ILT3 antibody comprises a polypeptide of SEGQ ID NO:116. In some
embodiments of the methods described herein, the anti-1LT3 antibody comprises a polypeptide
of SEQ I3 NO:115 and a polypeptide of SEQ ID NG:116
[38312] In some embodiments of the methods described herem, the anti-ILT3 antibody 18
antibody 165, In some embodimenis of the methods described herein, the anti-ILT3 antibody
13 a humanized version of antibody 16C5. In some embodiments of the methods described
herein, the anti-ILT3 antibody 1s a vanant of antibody 16C3 or a vaniant of a humanized 16C5.
[60313] In some embodiments of the methods described herein, the ILT3-binding agent {e.g. an
anttbody} comprises a heavy chamn variable region CDR1, CDR2Z, and CDR3 and a light chain
variable region CDR1, CDRZ, and CDR3 of antibody 45G10 or a humanized version of 45G10.
[38314] In some embodiments of the methods described herein, the anti-1LT3 antibody
comprises: {a) a heavy chain vaniable region comprising a heavy chain variable region CDR]
comprising the ammo acid sequence GFTFSDYGMH (SEQ 1D NG:71), a heavy cham variable
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region CDRZ comprising the amino acid sequence YIFSGSSTIYYADTVKG (SEQ 1D NO:72),
and a heavy chain variable region CDR3 comprising the amino acid sequence ADGRGAMDY
(SEQ ID N(:73), and {b} a hight chain variable region comprising a light chamn vaniable region
CDR1 comprising the amino acid sequence RASODISKFLN (SEQ ID N1 74), a light chain
variable region CDR2 comprising the amino acid sequence YTSRLHS (SEQ ID NG:75), and 2
light chain variable region CDR3 comprising the amino acid sequence QOGNTLPWT (SEQ ID
NG:76).

[86315] In some embodiments of the methods described herein, the anti-1LT3 antibody
comprises a heavy chain variable region of SEQ H3 NO:117 and a light chain variable region of
SEQ ID NG 118, In some embodiments of the methods described herein, the anti-IL'T3 antibody
comprises a polypeptide of SEQ ID NO:117. In some embodiments of the methods described
herein, the auti-ILT3 antibody comprises a polypeptide of SEQ ID NO:118. In some
embodiments of the methods described herein, the anti-ILT3 antibody comprises a polypeptide
of SEQ 1D NO:117 and a polypeptide of SEQ 1D NG:118.

[68316] In some embodiments of the methods described heremn, the anti-1LT3 antibody is
antibody 45G10. In some embodiments of the methods described herein, the anti-ILT3 antibody
1s a humanized version of antibody 45G10. In some embodiments of the methods described
herein, the anti-ILT3 antibody 15 a variant of antibody 45G10 or a variant of a2 humanized 435G10.
[60317] In some embodiments of the methods described herein, the ILT3-binding agent (e.g. an
antthody} comprises a heavy chain variable region CDR1, CDRZ, and CDR3 and a light chain
variable region CDR1, CDR2, and CDR3 of antibody 48A6 or a humanized version of 48A6.
[B83318] In some embodiments of the methods described herem, the anti-TLT3 antibody
comprises. {a) a heavy chain variable region comprising a heavy chain variable region CDR1
comprising the amino acid sequence GEFTFSSYGMS (SEQ 1D NO:27), a heavy chain vanable
region CDR2 comprising the anuno acid sequence TISSGGTYTFYPDSVKG (SEQ 1D NG:&T),
and a heavy chain vanable region CDR3 comprising the ammo acid sequence
RGWLLHYYAMDY (SEQ 1D NO:88), and (b} a light chain variable region comprising a light
chain variable region CDR1I comprising the anuno acid sequence RPSESVDSFGNSFMH (SEQ
ID NO:89), a hght cham variable region CDRZ comprising the amino acid sequence LSSKLES
(SEQ 1D NO:90), and a light chain variable region CDR3 comprising the amino acid sequence
QOHNEDPET (SEQ ID NCG:91).

[30319] In some embodiments of the methods described herein, the anti-fL T3 antibody
comprises a heavy chain vanable region of SEQ ID NG: 119 and a hight chain variable region of
SEQ ID NG 120, In some embodiments of the methods described herein, the anti-ILT3 antibody
comprises a polypeptide of SEQ ID N(:119. In some embodiments of the methods described
herein, the anti-ILT3 antibody comprises a polypeptide of SEQ 1D NG:120. In some
embodimentis of the methods described herein, the anti-1IL'T3 antibody comprises a polypeptide
of SEQ 1D NG:119 and a polypeptide of SEQ 1D NG:120.
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[38328] In some embodiments of the methods described heremn, the anti-iLT3 antibody s
antibody 48A6. In some embodiments of the methods described herein, the anti-ILT3 antibody
15 a humanized version of anttbody 48A6. In some embodiments of the methods described
herein, the anti-ILT3 antibody is a variant of antibody 48A6 or a vanant of a humanized 48A6.
[60321] In some embodiments of the methods described herein, the ILT3-binding agent {e.g. an
antibody) comprises a heavy chain variable region CDR1, CDR2, and CDR3 and a light chain
vaniable region CDR1, CDRZ, and CDR3 of antibody S3F10 or a humanized version of 53F10,
{66322] In some embodiments of the methods described herein, the anti-11LT3 antibody
comprises: {8} a heavy chan vaniable region comprising a heavy chain variable region CDR]
comprising the amino acid sequence GFTFSDYGMH (SEQ 1D NG:71), a heavy chain variable
region CDRZ comprising the amino acid sequence YISTGHTVYYADTVKG (SEQ 1D NG99y,
and a heavy chain vanable region CDR3 comprising the amino acid sequence ADGRGAMDY
{SEQ 1D NO:73), and {b) a hight chain variable region comprising a light chain variable region
CDR1 comprising the amino acid sequence RASQDISNFLN (SEG ID NO:100), a light chain
variable region CDR2 comprising the amino acid sequence YTSRLHS (SEQ ID NG:75), and 2
light chain variable region CDR3 comprising the anuno acid sequence QOGNTLPWT (SEQ ID
NO:76).

[60323] In some embodiments of the methods described herein, the anti-IL'T3 antibody
comprises a heavy chain variable region of SEQ D NO:121 and a light chain variable region of
SEQ ID NO:122. In some embodiments of the methods described herein, the anti-ILT3 antibody
comprises a polypeptide of SEQ ID NO: 121, In some embodiments of the methods described
herem, the anti-ILT3 antibody comprises a polypeptide of SEQ ID NO:122. In some
embodiments of the methods described herein, the anti-1LT3 anttbody comprises a polypeptide
of SEQ I NO:121 and a polypeptide of SEQ 1D NO: 122

[88324] In some embodiments of the methods described heren, the anti-1LT3 antibody 15
anttbody 53F10. In some embodiments of the methods described herein, the anti-ILT3 antibody
is a humanized version of antibody 53F10. In some embodiments of the methods described
herein, the anti-ILT3 antibody is a variant of antibody 53F10 or a variant of 2 humanized 33F10.
[66325] In some embodiments of the methods described herein, a method comprises
administering an [LT3-binding agent {e.g., an antibody) described herein i combination with at
ieast one additional therapeuntic agent or therapeutic therapy. Treatment with two or more
therapeutic agents often uses agents that work by different mechanisms of action, although this is
not required. Combination therapy using agents with different mechanisms of action may result
m additive or synergetic effects. Combination therapy may allow for a lower dose of sach agent
than 1s used in monotherapy, thereby reducing toxic side effects and/or increasing the therapeutic
mdex of the agent(s). Combination therapy may decrease the likelthood that resistance to an
agent will develop.

[883268] In some embodiments of the methods described, the combination of an ILT3-binding
agent {e.g., an antibody) described herem and at least one additional therapeutic agent resulis in
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additive or synergistic results. In some embodiments, the combination therapy results inan
mcrease in the therapeutic index of the ILT3-binding agent. In some embodiments, the
combination therapy results in an increase in the therapeutic index of the additional therapeutic
agent(s). In some embodiments, the combination therapy results in a decrease in the toxicity
and/or side effects of the ILT3-hinding agent. In some embodiments, the combination therapy
resulis in a decrease in the toxicity and/or side effects of the additional therapeutic agent{s). In
some embodiments, combination therapy comprises a therapeufic agent that affects the vumune
response {e.2., enhances or activates the response} and a therapeutic agent that affects {e.g.,
mhibits or kills) the tumor/cancer cells,
[66327] In some embodiments of the methods described herein, a combination treatment
comprises one additional therapeutic agent or two or more additional therapeutic agents.
[66328] Useful classes of therapeutic agents include, but are not limited to, anti-tubulin agents,
auristatins, DNA minor groove binders, DNA replication inhibitors, alkvlating agents {e.g.,
platinum complexes such as cisplatin, mono(platinum), bis(platinun) and tri-nuclear platinum
complexes and carboplatin), anthracyclines, antibiotics, anti-folates, anti-metabolites,
chemotherapy sensitizers, duocarmycins, etoposides, thiorinated pyrinudines, ionophores,
lexitropsins, nitrosoureas, platinols, puring antimetabolites, puromycms, radiation sensitizers,
steroids, taxanes, topoisomerase inhibitors, vinca alkaloids, or the like. In some embodiments,
the second therapeutic agent is an alkvlating agent, an antimetabolite, an antumitotic, a
topoisomerase inhibitor, or an angiogenesis inhibitor.
[60328] Therapeutic agents that may be adnumstered in combination with the ILT3-binding
agenis described herein include chemotherapeutic agents. Thus, in some embodiments, the
method or treatment involves the administration of an ILT3-binding agent of the present
disclosure in combination with a chemotherapeutic agent or in combination with a cocktatl of
chemotherapeutic agents.
166338] Chemotherapeutic agents useful in the present disclosure mclude, but are not limited 1o,
alkylating agents such as thiotepa and cyclophosphamide ({CYTOXAN); alkyi sulfonates such as
busuifan, improsulfan and piposulfan; aziridines such as benzodopa, carboguone, meturedopa,
and uredopa; ethylenuuines and methylamelamines including altretanune, triethylenemelanmuue,
trietylenephosphoranide, triethylenethiophosphaoramide and trimethylolomelamime; mirogen
mustards such as chiorambucil, chiornaphazine, cholophosphamide, estramustine, ifosfamide,
mechlorethamine, mechlorethamine oxide hydrochloride, melphalan, novembichin, phenesterine,
predoimustine, trofostamide, uracil mustard; nitrosureas such as carmustine, chlorozotocin,
fotemustine, lomustine, nimusting, ranimusting; antibiotics such as aclacinomysins, actinomycin,
authramycin, azaserine, bleomycins, cactinomycin, calicheamicin, carabicin, caminomycin,
carzinophilin, chromomycins, dactinomycin, daunorubicin, detorubicin, 6-diazo-5-oxo-L~
norleucine, doxorubicin, epirubicin, esorubicin, idarubicin, marcellomycin, mitomycins,
mycophenolic acid, nogalamycin, olivomyeins, peplorovein, potfiromyein, puromycin,
quelamycin, rodorubicin, streptomgrin, sireptozocin, tubercidin, ubsmmex, zinostatin, zorubicin;
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anti-metabolites such as methotrexate and 5-fluorouracii {5-FU); folic acid analogues such as
denopterin, methotrexate, pteropterin, trimeirexate; purine analogs such as fludarabine, 6-
mercapiopurine, thiamiprine, thioguanine; pyrimidine analogs such as ancitabine, azacitidine, 6-
azauridine, carmofur, cytosine arabinoside, dideoxyuridine, doxifiuridine, enocitabine,
floxuridine, 5-FU; androgens such as calusterone, dromostanolone propionate, epitiostanol,
mepitiostane, testolactone; anti-adrenals such as aminoglutethimide, mitotane, trilostane; folic
acid replenishers such as folinic acid; aceglatone; aldophosphamide glycoside; aminolevulinie
acid; amsacrine; bestrabucil; bisantrene; edatraxate; defofamine; demecolcine; diaziquone;
elformithine; elliptinium acetate; etoglucid; gallium nitrate; hydroxyurea; lentinan; lonidamine;
mitoguarone; mitoxantrone; mopidamol; nitracrine; pentostatin; phenamet; pirarubicin;
podophyllinic acid; 2-ethylhydrazide; procarbazine; PSK; razoxane; sizofuran; spirogermanium,;
tenuazonic acid; triaziquone; 2,2, 2" -trichlorotriethylanune; urethan; vindesine; dacarbazine,
mannomustine; mitobronttol, mitolactol, pipobroman; gacytosine; arabinoside (Ara-(0); taxoids,
e.g. paclitaxel {TAXOL} and docetaxel (FAXOTERE}, chlorambucil; gemcitabine; 6-
thioguanine; mercaptopurine; platinur analogs such as cisplatin and carboplatin; vinblastine;
platinum, etoposide (VP-16); fosfamide; mitomycin C; mitoxantrone; vineristing; vinorelbine;
navelbing; novantrone; temposide; daunomycm; aminopterin; ibandronate, CPT 11,
topoisomerase inhibitor RFS 2000; diftuoromethylornithine (DMFQ),; retinoic acid;
esperamicins; capecitabine (XELODA); and pharmaceutically acceptable salis, acids or
derivatives of any of the above.

{60331} Chervotherapeutic agents also include anti-hormonal agents that act to regulate or
mhibit hormone action on tumors such as anti-estrogens including for example tamoxifen,
raloxifene, aromatase inhubiting 4(5)-imdazoles, 4-hydroxytamoxifen, trioxifene, keoxifene,
LY117018, onapristone, and toremifene (FARESTON); and anti-androgens such as flutanude,
nilutamide, bicalutamide, leuprohide, and goserehn; and pharmaceutically acceptable salts, acids
or derivatives of any of the above.

[38332] In certain embodiments of the methods described herein, the chemotherapeutic agent is
a topoisomerase inhibitor. Topoisomerase inhibitors are chemotherapy agents that interfere with
the action of a topoisomerase enzyme {e.g., topoisomerase [ or [I). Topoisomerase inhibitors
mclude, but are not imited to, doxorubicin HCT, daunorubicin citrate, mutoxantrone HCY,
actinomycin O, etoposide, topotecan HC1, temiposide {(VM-26), and irinotecan, as well as
pharmaceutically acceptable salts, acids, or derivatives of any of these. In some embodiments,
the additional therapeutic agent ts irinotecan.

[60333]  In certain embodinents, the chemotherapeutic agent is an anti-metabolite. An anti-
metabolite is a chemical with a structure that 15 similar 1o a metabolite required for normal
biochemical reactions, yet different encugh to interfere with one or more normal functions of
cells, such as cell division. Anti-metabolites include, but are not limited to, gemcitabine,
fluorouracil, capecitabine, methotrexate sodium, ralitrexed, pemetrexed, tegafur, cytosine
arabinoside, thioguanine, S-azacytidine, 6-mercaptopurnine, azathioprine, 6-thioguanine,
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pentostatin, fludarabine phosphate, and cladribine, as well as pharmaceutically acceptable salts,
acids, or derivatives of any of these. In certain embodiments, the additional therapeutic agent s
gemgcitabine.

[B0334] In certain embodiments of the methods described herein, the chemotherapeutic agent is
an antimitotic agent, including

(=]

but not hmited to, agents that bind tubulin. In some
embodiments, the agent is a taxane. In certain embodiments, the agent is paclitaxel or docetaxel,
or a pharmaceutically acceptable salt, acid, or derivative of pachtaxel or docetaxel. In certain
embodiments, the agent ts pachitaxel (TAXOL), docetaxel (TAXOTERE), albumin-bound
pachtaxel (nab-pachitaxel; ABRAXANE), DHA-pachitaxel, or PG-pachiaxel In certamn
alternative embodiments, the antimitotic agent comprises a vinca alkaloid, such as vincristing,
vinblastine, vinorelbine, or vindesine, or pharmaceutically acceptable salts, acids, or derivatives
thereof. In some embodiments, the antirattotic agent 1s an nhibttor of kinesin EgS or an mdubitor
of a mitotic kinase such as Aurora A or Plkl In certain embodiments, the additional therapeutic
agent is paclitaxel. In ceriain embodiments, the additional therapeutic agent 15 nab-paclitaxel
[68335] In some embodiments of the methods described herein, an additional therapeutic agent
comprises an agent such as a small molecule. For example, freatment can involve the combined
admimstration of an ILT3-binding agent of the present disclosure with a small molecule that acts
as an inhibitor against tumor-associated antigens including, but not himited to, EGFR, HER2
(ErbB2), and/or VEGF. In some embodiments, an ILT3-binding agent of the present disclosure
is administered in combination with a protein kinase inhibitor selected from the group consisting
of gefitinib (IRESSA), erlotinth (TARCEVA), suritiub (SUTENT), lapatanib, vandetanib
(ZACTIMA), AEE788, CI-1033, cediramtb (RECENTIN}, sorafenib (NEXAVAR), and
pazopanb (GW786034B). In some embodiments, an additional therapeutic agent comprises an
mTOR mmhibitor.

[88338] In some embodiments of the methods described heren, an additional therapeutic agent
comprises a biological molecule, such as an antibody. For example, treatment can involve the
combined admunisiration of an 1L T3-binding agent of the present disclosure with antibodies
against tumor-associated antigens including, but not limited to, antibodies that bind EGFR,
HER2/ErbB2Z, and/or VEGF.

{38337] In certain embodiments, the additional therapeutic agent is an antibody that 18 an
angiogenesis inhibtior {e.g., an antt-VEGF or VEGF receptor antibody). In certain
embodiments, the additional therapeutic agent is bevacizumab (AVASTIN), ramucirumab,
trastuzumab (HERCEPTIN), pertuzumab (OMNITARG), panitumumab (VECTIBIX),
nimotuzamab, zalutumumab, or cetuximab (ERBITUX).

[B0338] In some embodiments of the methods described heremn, the additional therapeotic agent
is an antibody that modulates the immune response. In some embodiments, the additional
therapeutic agent is an anti-FD-1 antibody, an anti-PD-L1 antibody, an anti-PD-L2 antibody, an
anti-CTLA-4 antibody, or an anti-TIGIT antibody.
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[30339] Furthermore, treatment with an ILT3-binding agent described herein can inchide
combination treatment with other biologic molecules, such as one or more cytokines {e.g.,
iymphokives, interleukins, tamor necrosis factors, and/or growth factors) or can be accompanied
by surgical removal of tumors, removal of cancer cells, or any other therapy deemed necessary
by a treating physician. In some embodiments, the additional therapeutic agent is an
immunotherapeutic agent.
[88348] In some embodiments of the methods described herein, an TLT3-binding agent is
combined with a growth factor selected from the group consisting of: adrenomeduliin {AM),
angiopoietin {Ang}), BMPs, BDNF, EGF, erythropoietin {(ERPO), FGF, GDNF, G-CSF, GM-CSF,
GDF9, HGF, HDGFE, 1GF, migration-stimulating factor, myostatin (GDF-8), NGF,
neurotrophins, PDGF, thrombopoietin, TGF-a, TGF-B, TNF-a, VEGF, PIGF, IL-1, IL-2, [L-3,
TL-4, TL-5, TL-6, IL-7, TL-12, TL-15, and IL-18.
[66341] In some embodiments of the methods described heren, the additional therapeutic agent
is an immunotherapeutic agent. In some embodiments, the immunotherapentic agent is selected
from the group consisting of granulocyte-macrophage colony stuimulating factor (GM-CSF),
macrophage colony stimulating factor (M-CSF), granulocyte colony stimulating factor {G-CSF),
mterlenkin 3 (IL- 3), interlenkin 12 ({L-12), mterleudan 1 (JL-1}, interleukin 2 (11.-2), B7-1
{CD80Y, B7-2 (CD86), 4- 188 ligand, anti-CD3 antibody, anti-CTLA-4 antibody, anti-TIGIT
antibody, anti-PD-1 antibody, anti-PD-L1 antibody, anti-LAG-3 antibody, and anti-TIM-3
antibody.
[66342] In some embodiments of the methods described herein, an immmunotherapeutic agent is
selected from the group consisting of! a modulator of PD-1 activity, a modulator of PD-L1
activity, a modulator of PD-L2 activiiy, a modulator of CTLA-4 activity, a modulator of CD28
activity, a modulator of CD80 activity, a modulator of CD86 activity, a modulator of 4-1BB
activity, an modulator of OX40 activity, a modulator of KIR activity, a modulator of Tim-3
activity, 3 modulator of LAG3 activity, 2 modalator of CD27 activity, a modulator of CD40
activity, a modulator of GITR activity, a modulator of TIGIT activity, a modulator of D20
activity, a modulator of CD96 activity, a modulator of IDO1 activity, a cytokine, a chemokine,
an mterferon, an interleukan, a lymphokine, a member of the tumor necrosis factor (TNF) family,
and an mamunostimuolatory oligonucleotide.
[66343] In some embodiments of the methods described herein, an immunotherapeutic agent 15
selected from the group consisting oft a PD-1 antagonist, a PI3-L1 antagonist, a PD-L2
antagonist, a CTLA-4 antagomst, a CDR0 antagonist, a CDEO6 antagonist, a KIR antagonist, a
Tim-3 antagonist, a LAGS antagonst, a TIGIT antagonist, a CD20 antagonist, a CD96
antagonist, and/or an [DO1 antagonist.
[60344] In some embodiments of the methods described herein, the PD-1 antagonist is an
antibody that specifically binds PD-1. In some embodiments, the antibody that binds PD-1 is
pembrolizumab (KEYTRUDA, MK-3475), pidilizumab (CT-011), nivolumab (OPDIVO, BMS-
936558, MDX-11063, MEDI0OB0 (AMP-514), REGN2810, BGB-A317, PDBR-001, or 8TI-

12



WO 2021/127200 PCT/US2020/065642

A1110. In some embodimenis, the antibody that binds PD-1 is described in PCT Publication
WO 2014/179664, for example, an antibody identified as APE2058, APE1922, APE1923,
APE1924, APE 1950, or APE1963, or an antibody containing the CDR regions of any of these
antibodies. In other embodiments, the PD-1 antagonist 1s a fuston protein that includes PD-12,
for example, AMP-224. In other embodiments, the PD-1 antagonist is a peptide inhibitor, for
example, AU P-12.
(803451 In some embodiments, the PD-L1 antagonist 1s an antibody that specifically binds PD-
L1. To some embodiments, the antibody that binds PD-L1 s atezolizumab (TECENTRIQ,
RG74406, MPDL3280A), MEDI4736, BMS-936559 (MDX-1105), avelumab (BAVENCIQ,
MSBG010718C), durvalumab (IMFINZD, K033, the antibody portion of KD033, or ST1-
A1014. In some embodiments, the antibody that binds PD-L1 1s described in PCT Publication
WO 2014/055897, for example, Ab-14, Ab-16, Ab-30, Ab-31, Ab-42, Ab-30, Ab-52, or Ab-55,
or an antibody that contains the CDR regions of any of these antibodies.
[38346] In some embodiments, the UTLA-4 antagonist is an antibedy that specifically binds
CTLA-4. 1n some embodiments, the antibody that binds CTLA-4 15 iptlimumab (YERVOY) or
tremelimumab (CP-675,206). In some embodiments, the CTLA~4 antagonist a CTLA-4 fusion
protein, for example, KAHR-102.
[60347] In some embodiments, the LAG3 antagonist is an antibody that specifically binds
LAG3. Insome embodiments, the antibody that binds LAG3 15 IMP701, IMP731, BMS-986016,
LAGS25, and GSKZ2831781. In some embodiments, the LAG3 antagonist includes a soluble
LAGS receptor, for example, IMP321.
{03481 In some embodiments, the KIR antagonist 1s an antibody that specifically binds KIR.
In some embodiments, the antibody that binds KIR is lirtfumab.
#0349} In some embodiments, an immunotherapeutic agent 15 selected from the group
consisting of. a CD28 agonist, a 4-18B agonist, an OX40 agorist, a CD27 agowst, a CD80
agoniat, a CD86 agonist, a CD40 agonst, and a GITR agonist,
[6033¢] In some embodiments, the OX40 agonist includes (X490 ligand, or an OX40-binding
portion thereof. For example, the OX40 agonist may be MEDI6383. In some embodiments, the
OX40 agonist 1s an antibody that specifically binds 0X40. o some embodiments, the antibody
that binds OX40 15 MEDI6469, MEDI0S562, or MOXR0916 (R(G7888). In some embodiments,
the OX40 agonist is a vector {e.g., an expression vector or virus, such as an adenovirns) capable
of expressing OX40 ligand. In some embodiments the OX40-expressing vector is Delta -24 -
RGDOX or DNX2401.
{60351} In some embodiments, the 4-1BB (CD137) agonist is a binding molecule, such as an
anticalin. In some embodiments, the anticalin 13 PRS-343. In some embodiments, the 4-1BB
agonist 13 an antibody that specifically binds 4-1BB. In some embodiments, antibody that binds
4-1BB 1s PF-2566 (PF-05082566) or urelumab (BMS-663513).
[80352] In some embodiments, the CD27 agomist is an antibody that specifically hinds CD27.
In some embodiments, the antibody that binds CD27 15 varlilumab (CDX-1127}).

13



WO 2021/127200 PCT/US2020/065642

[38353] In some embodiments, the GITR agomist comprises a GITR higand or a GITR-binding
portion thereof. In some embodiments, the GITR agonist is an antibody that specifically binds
GITR. In some embodiments, the antibody that binds GITR 18 TRXS518, MK-4166, or INBRX-
110,
[60354] In some embodiments, immunotherapeutic agents include, but are not himited to,
cytokines such as chemokines, interferons, mterieukins, lymphekines, and members of the tumor
necrosts factor (TNF) family. In some embodiments, imomunotherapeutic agents 1nclude
momunostimulatory oligonucleotides, such as CpG dinucleotides.
{60335 In some embodiments, an immunotherapeutic agent jncludes, but is not limuted to, anti-
PD-1 antibodies, anti-PD-L1 antibodies, anti-PD-L.2 antibodies, anti-CTLA-4 antibodies, anii-
CD28 antibodies, anti-CD&0 antibodies, anti-CD86 antibodies, anti-4-188 antibodies, anti-
OX40 antibodies, anti-KIR antibodies, anti-Tim-~3 antibodies, anit-LAG3 antibodies, anti-CD27
antibodies, anti-CDM4O0 antibodies, anti-GEITR antibodies, anti-TIGIT antibodies, anti-CD20
antitbodies, anti-CD96 antibodies, or anti-IDC1 antibodies.
[68356] In some embodiments, ireatment with an IL'T3-binding agent can occur prior to,
concurrently with, or subsequent to administration of the additional therapeutic agents. In some
embodiments, combined admnistration mcludes co-admnistration, either in a single
pharmaceutical formulation or using separate formulations, or consecutive administration in
either order but generally within a time period such that alf active agents can exert their
biological activities. In some embodiments, preparation of agenis and/or dosing schedules for
additional therapeutic agents are according to manufacturers’ instructions or as determined
empirically by the skilled practitioner.
[66357] In some embodiments of the methods described herein, an ILT3-binding agent {e.g., an
anttbody} 1s administered to a subject {e. g, a human) as part of a combination therapy.
[60358] It will be appreciated that the combination of an TLT3-binding agent {e.g., an antibody)
described heretn and at least one additional therapeutic agent may be admunistered in any order
or concurrently. In some embodiments, an L. 13-binding agent is administered to subjects that
have previously undergone treatment with a therapeutic agent. In some embodiments, an ILT3-
binding agent and a second therapeutic agent are administered substantially simultanecusly or
concurrently. For example, a subject may be given an ILT3-binding agent while undergoing a
course of treatment with a second therapeutic agent (2.2, @ chemotherapeutic agent). In some
embodiments, an ILT3-binding agent is administered within 1 vear of the treatment with a
second therapeutic agent. In some embodiments, an ILT3-binding agent 1s administered within
10, 8, 6, 4, or 2 months of any treatment with a second therapeutic agent. In some embodiments,
an [LT3-binding agent 15 administered within 4, 3, 2, or 1 weeks of any treatment with a second
therapeutic agent. In some embodiments, an ILT3-binding agent 1s administered within 5, 4, 3,
2, or 1 days of any treatment with a second therapeutic agent. It will further be appreciated that
the two {or roore) agents or treatments can be adnurnustered to the subject within a matter of
hours or minutes {7.e., substantially simoltaneously).
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[#8359] For the ireatment of a disease, the appropriate dosage of an ILT3-binding agent (e.g., an
antibody} of the present disclosure depends on the disorder or disease to be treated, the severity
and course of the disorder or disease, the responsiveness of the disorder or disease, whether the
agent 15 adminstered for therapeutic or preventative purposes, previous therapy, the patient's
clinical history, and so on. An ILT3-binding agent can be administered one time or over a series
of treatments lasting from several days to several months, or until a cure is effected or a
diminution of the disease siate 15 achieved.

160366] The present disclosure provides compositions comprising an ILT3-binding agent
described herein. The present diselosure also provides pharmaceutical compositions comprising
an ILT3-binding agent described herein and a pharmaceutically acceptable vehicle.

[#0361] Formulations are prepared for storage and use by combining a purified antibody or
agent of the present disclosure with a pharmaceutically acceptable vehicle {e.g., a carrier or
excipient). Those of skill in the art generally consider pharmaceutically acceptable carriers,
excipients, and/or stabilizers to be mactive ingredients of a formulation or pharmaceutical
composition.

[60362] Suitable pharmaceutically acceptable vehicles include, but are not limited to, nontoxic
buffers such as phosphate, citrate, and other organic acids; salts such as sodwm chlornide;
antioxidants including ascorbic acid and methionine; preservatives such as

octadecy ldimethylbenzyl ammonium chloride, hexamethonium chloride, benzalkonium chloride,
benzethonium chloride, phenol, butyl or benzyl alcohol, alky] parabens, such as methyl or propyl
paraben, catechol, resorcinol, cyclohexanol, 3-pentanc], and m-cresol; low molecular weight
polypeptides {e.g., less than about 10 amino acid residues); proteins such as serum albomin,
gelatin, or immunoglobuling; hydrophilic polymers such as polyvinylpyrrolidone; aming acids
such as glycine, glutamine, asparagine, histidine, arginine, or lysine; carbohydrates such as
monosaccharides, disaccharides, glucose, mannose, or dexirins; chelating agents such as EDTA,;
sugars such as sucrose, manniol, irehalose or sorbitol; salt-forming counter-ions such as sodium;
metal complexes such as Zn-protein complexes; and non-ionic surfactants such as TWEEN or
polyethylene glycol. (Remingion: The Science and Practice of Pharmacy, 227 Fdition, 2012,
Pharmaceutical Press, London}. In some embodiments, the formulation is in the form of an
agueous solution. In some embodiments, the formulation is stored in a lvophilized or inan
alternative dried form.

[60363] The binding agents of the present disclosure can be formulated in any suitable form for
delivery to a target cell/tissue. In some embodiments, an ILT3-bindimg agent {e.g., an antibody)
can be formulated as a liposome, microparticle, microcapsule, albumin microsphere,
microemulsion, nanoparticle, nanocapsule, or macroemulsion.

[60364] In some embodiments, an ILT3-binding agent {e.g., an antibody) 15 formulated with
iiposomes. Methods to produce liposomes are known to those of skill in the art. For example,
some liposomes can be generated by reverse phase evaporation with a lipid composition
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comprising phosphatidyicholine, cholesterol, and PEG-derivatized phosphatidviethanclammne
{(PEG-PE).

[60365] In some embodiments, an ILT3-binding agent (e.g., an antibody) is forroulated as a
sustained-release preparation. Suitable examples of sustained-release preparations include semi-
permeable matrices of solid hydrophobic polymers containing an agent, where the matrices are in
the form of shaped articles (e.g., films or microcapsules). Sustained-release matrices include but
are not linuted to polyesters, hydrogels such as poly{2-hvdroxyethyl-methacryvlate} or poly{vinyl
alcohol), poivlactides, copolymers of L-glutarnic acid and 7 ethyl-L-glutamate, non-degradable
ethylene-vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the LUPRON
DEPOT™ {injectable microspheres composed of lactic acid-glycolic acid copolymer and
leuprolide acetate), sucrose acetate isobutyrate, and poly-D-{-}-3-hydroxybutyric acid.

[68366] The pharmaceutical corpositions or formulations of the present disclosure can be
administered in any murmnber of ways for etther local or systemic treatment. Admmisiration can
be topical by epidermal or transdermal patches, cintments, lotions, creams, gels, drops,
suppositories, sprays, liquids and powders; pulmonary by inhalation or insufflation of powders or
aerosols, including by nebulizer, intratracheal, and intranasal; oral; or parenteral mcluding
mitravenous, intraarterial, intratumoral, subcutaneous, ntraperitoneal, intramuscular {e.g.,
mjection or infusion), or intracranial {e.g., intrathecal or intraventricular).

EXAMPLES

Example 1
Generation of antibodies
[#0367] Anti-ILT3 antibodies were generated using the extracellular domain of human ILT3
{(hulLT3-ECD) and/or cyno LT3 (cynollLT3-ECD) as the immunogen. Recombinant constructs
comprising the extraceliular region of human ILT3 (aa 22-259 of SEQ 1D NO:1) or the
extracellufar region of cyno ILT3 {aa 22-259 of SEQ 1D N{O:6) were generated and expressed in
mammalian cells. Mice were immunized with the hullLT3-ECD and/or cynoll T3-ECD protein
and were boosted several times to induce high titers. Blood was drawn from the immunized
mice and antibody titers were determined by ELISA and FACS. Single cell suspensions of
iymphocytes were obtained from the spleens and lymph nodes of immunized mice that had been
determined to have suitably high antibody titers. Lymphocytes were fused with murine myeloma
cells by standard methods {e.g., electrotusion). Cells were dispersed into 96-well plates 1n HAT-

containing selection media.

Example 2
Screening of antibodies
[80368] ELISA assays were used to screen antibodies against human LT3 and human
LILRAL,2,4-6. The antibodies that bound to human LT3 but did not bind to human
16
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LILRAI12 4-6proteins were selected. These antibodies were rescreened by FACS for binding to
human ILT3 and cyno ILT3 expressed on HEK-293T cells. The antibodies that bound to both
human and cyno LT3 were selected. This subset of antibodies were screened by FACS agamst
human LILRB1-5 (ILT2, IL.T4, ILTS, ILT3, and LILRBS, respectively), cyno LILRBS, and
human LILRA1 2 4-6. For FACS screening, each antibody was incubated with cells expressing
human ILT3, cyno ILT3, one of the LILRA proteins, or one of the LILRE proteins for 30

minutes at 4° C. After washing, the cells were incubated with labeled anti-mouse Fo antibody

for 30 minutes at 4° C. After washing, cells were analyzed on a flow cytometer. Results from

representative antibodies are shown in Figures 1A~1F and 2A-2E. Antibodies were selected on

the criteria of binding to human LT3, cyno 1LT3, no or limited binding to other LILRB proteins,
and no or limited binding to LILRA proteins. For example, antibody 11A1 was observed to bind
human LILRB2, LILRAL, LILRAZ, LILRA4 and LILRAS and therefore was not selected for

additional studies.

Example 3

Binding characteristics of anti-human LT3 antibodies

[00365]

The binding affiuties of anti-ILT3 antibodies to human ILT3 and cyno ILT3 were

measured using a Biacore system (GE Healthcare LifeSciences). Briefly, anti-F¢ antibody

(Sigma-Aldrich} was immeobilized on all four flow cells of a CMS5 chip using anine coupling

reagents {GH Healthcare LifeSciences). Antibodies were captured on flow cells 2, 3, and 4 using

flow cell 1 as a reference. Concentrations rangiog from 3.3 - 10 oM of human or cyoo ILT3-

ECD were injected at a flow rate of 50 pl/min at 37° C. Kingiic data were collected over time

and fit using the simultanecus global fit equation to vield affinity constants (Ko values) for each

antibody.

[88378] Binding data 15 shown in Table ¢,

Table 9
Human LT3 Cyno ILT3

. 4 K(ﬁ anf KD Km’z Koﬁ" KD

Antibody [1/Ms] 5] M [1/Ms] 5] M
3A3 33x10° 1 65%10% | 20x107 | 34x10° | 21x107 | 63x10°
SA7 38x10° | L1x10% {28x10" 1 33x10° | 22x107 | 66x 1070
12A12 PIx10° | 94x10" | 85x107 | 1.5x10° | 28x10* | 19xi0”
16C5 P1x10° | 20x10% | 18x107 | 29x10° | 90x10° | 3.ix1¢™
45G10 3.9x 10° S1x10° 1 13x10 1 15x10° | 76x107 | 50x107
48A6 7.0x10° | 18x107 | <100pM | 14x10" | 24x10% | 17x107
S3F10 33x10° | 80x107 | 24x107 1 50x10° | $5x107 | 904x107

[30371] The binding sites of the anti-ILT3 antibodies on the extracellular domain of human

ILT3 were also assessed {data not shown). 3A3 binds to a conformational epitope within the 32

domain or within the junction between the D1 and D2 domains of LT3, 16CS binds to a
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conformational epitope within the D1 domaimn of IET3. 12A12 binds to a conformational epitops
within the D2 domain or within the junction between the D1 and D2 domains of ILT3. 5A7 binds
to a conformational epitope within the D32 domain or within the junction between the D1 and D2
domains of ILT3. 48A6 binds to a conformational epitope within the D2 domain or within the
junction between the 1 and D2 domains of ILT3. 45G10 binds to a conformational epitope
within the D2 domain or within the junction between the D1 and D2 domains of ILT3. 53F10
binds to a conformational epitope within the D2 domain or within the junction between the D1
and D2 domains of ILT3.

[803721 Competitive binding among the anti-JLT3 antibodies on the extracellular domain of
human 1LT3 were also carried out. Table 10 shows that some anti-1ILT3 antibodies bind to
overlapping or partially overlapping epitopes on ILT3, and some anti-1L'T3 antibodies bind 1o
different epitopes on LT3, “Yes” indicates competitive binding to the extraceliular domain of
ILT3 between two antibodies. “Partzal” indicates partially competitive binding to the
extracellufar domain of ILT3 between two antibodies. “No” indicates no competitive binding to
the extracellular domain of ILT3 between two antibodies. “ND” mndicates no data available.

Table 10
5A7

SAT ves

3A3 No

12A12 | No

165 No partial

45(G:10 | No ND ND

48A6 Yes ND ND

53F10 | No ND ND

Example 4
Sequence analyses of anti-ILT3 antibodies
[68373] Representative antibodies 3A3, SA7, 12A12, 16C5, 45G10, 48A6, and S3F10 were
sequenced and the heavy chain variable region and light chain variable region amino acid
sequences are disclosed herein and summarized i Table 11,

Table 11
Antibody Heavy Chain Variable Region | Light Chain Variable Region
3A3 SEQID NG 109 SEQID NG 1190
5A7 SEQ ID NO:111 SEQID NG112
12A12 SEQID NO:113 SEQID NG:114
1605 SEQIDNQO: 113 SEQIDNO:116
45G10 SEQID NG 117 SEQID NGB
A8A6 SEQID NO:119 SEQID NG 120
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| 53F10 | SEQ ID NO: 121 | SEQ ID NO: 122

[30374] The heavy chain and light chain variable region CDRs for the individual antibodies are
disclosed in Tables 1-7 and as SEQ ID NGs:11-104,

Example 5
Screening for ILT3 higand
[30375] Approximately 100 cell lines were screened in the process of identifying a ligand or
figands for ILT3. A construct comprising ILT3 extracelinlar domaim (amino acids 22-259 of
SEQ ID NG 1) fused to an immunoglobulin Fo region was generated (ILT3ECD-Fc¢). The
IWT3ECD-Fe construct was used to evaluate binding to the cell lines. Previous in-house studies
had suggested that CNTFR was a binding partner for ILT3 and LX-2 was included 1n the cell
line panel to follow up on this earlier observation. L.X-2 15 an adherent human hepatic stellate
cell line that retains key biological features. Following 15 a brief description of the screening
assay using L.X-2 as an exemplary cell hine. LX-2 cells were seeded into 384-well poly-D-
lysine-coated plates {Grenier) in DMEM containing 10% FBS and 1% penicillin/streptomycin.
TGE-f (Peprotech} was added at 10 ng/ml to a portion of the wells to activate the LX-2 cells.
After two days, the cells were washed three times with Hank’s buffered saline solution (HBSS}
containing Mg and Ca®", leaving approximately 10 uL of buffer per well. Next, cells
{untreated and TGF-P-treated) were incubated with ILT3ECD-Fe (10 pL per well ata
concentration of 10 pg/mL) in DMEM for 30 munutes at roors temperature. An AlexaFluor 647-
conjugated goat anti-human Fe antibody (1:500 difution; Jackson ImmunoResearch
Laboratories) and Hoechst stain (2.5 uM; ThermoFisher Scientific) were added to the wells.
After a 30 minute incubation, cells were washed and fixed with 3.7% formalin, then washed
again, and imaged at 19X on a Celllnsight instrument (ThermoFisher Scientific).
{66376] The results showed that ILT3ECD-F¢ bound to activated LX-2 cells and did not bind 1o
basal/untreated LX-2 cells. Viability of the cells was equivalent in the basal and activated cells.
These results suggested that activated LX-2 cells expressed a ligand for ILT3.

Example 6
Activation of reporter cells by interaction with LX-2 cells
[60377] To investigate whether binding of ILT3 to LX-2 cells was a functional interaction, LX-
2 cells were co-cultured with cells expressing a stable reporter system and a cell surface receptor
of 1nterest (“reporter celis™). In this chimeric receptor system, the extracellular doman of the
receptor of nterest, e g, TLT3, 1s fused with the transmembrane/intracellular domain of PILRJ
that associates with the adaptor protein DAP12. When the chimeric receptor is activated by
binding to a ligand, DAPI2 becomes phosphorviated and activates an NFAT-responsive
promoter which drives GFP expression {(see, e.g., Deng et al, 2014, Biood, 124:924-935). Bulk
cultures of 1.X-2 cells were cultured in basal media (DMEM as described above) or m activation
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media (DMEM plus TGF-B as described above) for three days. Treated and untreated 1LX-2 cells
were harvested and washed. 2 x 10° of LX-2 cells were co-cultured with 4 x 10° reporter cells
containing (1} no receptor; {11} B7-H4 exiraceltular domain; or {in) ILT3 extracellular domain.
Cells were incubated overnight at 37° C in RPMI 1640 containing 10% FBS. The reporter celis
were pre-stained with CellTracker Deep Red {ThermoFisher} to distinguish them from LX-2
cells upon analysis. The next day, reporter cells were assayed for GFP expression by FACS.
[80378] As shown in Figure 3, expression of GFP was induced only when ILT3 was expressed
on the surface of the reporter cells and only in the presence of activated LX-2 cells. These
results suggest that not only did ILT3 bind to a potential higand on the cell surface of activated
L.X-2 cells but that the interaction was bislogically functional.

Example 7
Identification of fibronectin as 1LT3 ligand
[38379] Immunoprecipitation and mass spectrometry methods were used to identify the binding
partner of ILT3. Briefly, LX-2 cells were seeded in basal media or activation media with 2.5 x
10° cells n a 150 mn’ tissue culture dish and incubated for 3 days. Media was removed and the
cells were lysed mn 100 pl of cell tysis buffer (Cell Signaling Technologies) supplemented with
HALT™ protease and inhibitor cocktail {(ThermoFisher). Lysates were cleared by centrifugation
at >16,000 RCF at 4° C for 10 nunutes, and supernatants were transferred to new microfuge
tubes. Protein concentrations of the cleared lysates were quaniified using a bicincheninic acid
(BCA) assay {Pierce Biotechuology).
[B38388] Immunoprecipitation was performed using Protein G dynabeads
{Invitrogen/ThermoFisher Scientific) according to the manufacturer’s instructions. Briefly, 10
wg of ILT3ECD-Fc or control human Fe was bound to 50 ul of magnetic Dynabeads for 30
minutes at 4° . Supernatant was removed and protein lysate from the untreated or activated
L.X-2 cells was added. For each treatment condition, lysate containing approximately 615 ug of
protein was added to the Dynabead complexes {either ILT3ECD-Fc¢ Dynabeads or Fe
Dynabeads) and incubated overnight at 4° C with gentle rotation. Protein lysates were removed
and Dynabeads were washed three times with 200 pl of ysis buffer for 5 minutes per wash. 50
ul of elution buffer comprised of proten loading buffer, reducing agent, and lysis buffer ma
ratio of 15:4:1 was added to Dynabeads. Proteins were eluted at 95° C for 5 muinutes and
samples (10 ul of each protein elute} were run on polyacrylamide electrophoresis gels. To
identity bands of interest, silver stain analysis was performed using a PlusOne Silver Stamung kit
{GE Healtheare) according to the manufacturer’s instructions. Gels were imaged using a Gel
Doc™ EZ system {Bio-Rad).
[60381] As shown in Figure 4, a unique band was observed in the protein sample eluted from
the Dynabead complex of ILT3ECD-Fc and activated LX-2 cell lysate {within box near 260 MW
marker).
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[88382] Gel electrophorests was performed on the remaining 40 pyl of eluate and the gel was
stained with Bio-Safe Coomassie Stain (Bio-Rad). Gel bands corresponding to the unique band
and control bands from other samples at the same size were excised in a biclogical safety cabinet
and gel pieces were sliced into small fragments. Gel pieces were washed m 50% acetontrile and
200 mM ammonium bicarbonate, incubated in 100% acetonitrile for 10 minutes, and dried in a
SpeedVac vacuum concentrator. Proteins in the gel pieces were reduced and alkylated by
sequential jucubation with 25 mM tris(2-carboxyethyliphosphine (TCEP) and 50 mM
iodoacetamide. Gel pieces were washed and incubated with acetonitrile again and digested with
trypsin {20 pg/ml in 50 mM ammonmium bicarbonate, pH 8.0} overnight at 37° C.

[66383] The digested samples were analyzed by mass specitrometry. Briefly, peptides were
separated over an EASY-Spray™ PepMap C18 column connected to an UltiMate™ RSLCnano
LC system {ThermoFisher Scientific). Peptides were eluted from the columuo with a gradient of
2% 10 32% acetounirile over 135 minutes and ijected into an Orbitrap Velos Pro™ mass
spectrometer. Liquid chromatography with tandem mass spectrometry (LC-MS/MS) data was
collected using a top10 method, with MS data collected at 60,000 resolution from 200-2000 mv/z.
MS/MS data was collected with dynamic exclusion, monoisotopic precursor selection, and
charge state screening enabled on the 1on trap. Smgly charged peptides were excluded. Raw
files were analyzed with PEAKS X proteomics software {Bioinformatics Solutions) searching
against a database of human proteins. In the PEAKS program, proteins were identified witha -
10logp setiing of 20 and a false discovery rate (FDR) of no higher than 1.5% Hits were ranked
by total peptide count and screened for hits that were found in experimental samples but not
controls. Hits wers additionally screened for extraceliular and transmembrans proteins.
Surprisingly, the unique band was identified as fibronectin. The number of identified peptides
for fibronectin in the sample from ILT3ECD-Fe and activated LX-2 cells was 306, as compared
to peptides for fibronectin in the sample from (1) ILT3ECD-Fe and basal LX-2 cells which was
111; (2} control-Fo and activated LX-2 cells which was 15; and (3} control-Fe and basal LX-2
celis which was 1. This clearly demonstrated the enrichment of fibronectin peptides in the
ILT3ECD-Fe plus activated LX-2 cells sample.

[60384] Additional studies showed that ILT3ECD-F¢ binding was undetectable in a fibrovectin
knock-out LX-2 cell line, whether the cells were activated or not. These resulis further
supported the conclusion that fibronectin s a higand for ILT3.

[60385] The binding of ILT3 to fibronectin was evaluated by Biacore. Human plasma
fibronectin was immobilized onto a CMS5 sensor chip surface (flow cell 2) using standard amine
coupling chemistry. Collagen type IV was immobilized onto flow cell 3 and used as a control.
Homan ILT3ECD-Fc or human LAIRTECD-Fo were mjected over both surfaces at different
concentrations {125 - 4000 nM) at a flow rate of 56 pl/min at 37° C. Kinetic data were
collected over time and fit using the simultaneous global fit equation to vield affinity constanis
(Ko values) for each antibody.
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[38386] LT3 bound to fibronectin with a Kp of at least 5 uM and did not bind collageniV ata
detectable level. In contrast, LAIRI bound to collagen IV with a Kp of at least 5 uM and did not
bind fibronectin.

Example 8
Activation of reporter cells by interaction of ILT3 and fibronectin
[803871 To ivestigate whether binding of ILT3 to fibronectin was a functional interaction,
reporter cells expressing ILT3 BECD were incubated with fibronectin, 96-well Maxisorp (Nunc)
plates were coated with 5 pg/mL of human Fe protein (R&D Systems}, plasma-derived
fibronectin (Millipore), or recombinant fibronectin {R&D Systems} in PBS at room temperature
for 2 hrs. Plates were washed twice with PBS and then blocked with RPMI 1640 containing
10% FBS. NFAT-GFP reporter cells {as described herein in Example 5) expressing B7-H4
extracelfular domain, LAIRT extraceflular domain, or ILT3 extracellular domain (1 x 10°
cells/well} were added to the coated wells and the plates were incubated overnight at 37° C.
Cells were assayed for GFP expression by FACS and compared with non-activated reporter cells.
[60388] As shown in Figure 5, only cells expressing 1L T3 cultured with fibronectin {(etther
plasma-derived or recombinant) were able to activate the reporter system as demonstrated by
GFP expression. These results showed that the interaction with fibronectin was specific for ILT3
as there was no GFP expression in response to B7-H4 or LAIR1-expressing cells cultured with
fibronectin.
[60388] In follow-up studies, 96-well Maxisorp (Nunc} plates were coated with 5 pg/mL
plasma-derived fibronectin (Millipore) in PBS at room temperature for 1 hr. After coating, an
isotype control antibody, anti-ILT3 antibody 16CS, anti-fibronectin antibody F14 (rabbut
monocional antibody from Abcam), or anti-fibronectin antibody PAS (rabbit polyclonal antibody
from ThermoFisher Scientific) were added to the wells at a final concentration of 5 or 20 pg/ml.
Next, NFAT-GFP reporter ceils expressing ILT3 extracellular domain (1 x 10° cells/well) were
added to the wells and the plates were incubated overmight at 37° C. Cells were assayed for GFP
expression by FACS and compared with non-activated reporter cells.
[60396]  As shown i Figure 6, anti-ILT3 antibody 16C3 as well as anti-fibronectin antibodies
Fi4 and PAS, reduced the expression of GFP in the reporter cells. A control antibody at two
different concentrations did not inhibit the expression of GFP resulting from the interaction
between LT3 and fibronectin.
[68391] Anocther study was performed using anti-ILT3 antibodies 16CS and ¢ch3A7 {chumeric
5A7 comprising mouse heavy chain variable region and light chain variable region, and human
Fc domain). As described above, 96-well Maxisorp plates were coated with 5 pg/mL plasma-
derived fibronectin at room temperature for 1 hour. After coating, an isotype control antibody,
antt-1LT3 antbody 16C3, or anti-ILT3 antibody chSA7 were added to the wells in 6-fold
dilutions ranging from 66 oM to 0002 nM. Next, NFAT-GFP reporter cells expressing ILT3
extracellular domain (1 x 10° cells/well) were added to the wells and the plates were incubated
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overmight at 37° C. Cells were assaved for GFP expression by FACK and compared with non-
activated reporter cells.

[66392] As shown in Figure 7, anti-ILT3 antibodies 16C5 and ¢hSAT inhibited the interaction
of ILT3 and fibronectin as assessed by the reduction of GFP expression. In contrast, the controf
anttbody had no effect on GFP expression.

[#0393] These results demonstrate that an anti-IL'T3 antibody can block the interaction between
TL.T3 and fibronectin and importantly, block biological activities resulting from that interaction

Example 9
Identification of ILT3 binding site on fibronectin
[30394] A representative diagram of human fibronectin 1s shown m Figure 8. Studies were
performed to identify where TLT3 bound to fibronectin. 96-well Maxisorp (Nunc) plates were
coated with 5 pg/ml. of human F¢ protein (R&D Systems), plasma-derived fibronectin
{Millipore}, recombinant fibronectin (R&D Systems), or the following fibronectin fragments: 70
kDa fibronectin fragment (Sigma-Aldrich), 30 kDa fibronectin fragment (Sigma-Aldrich), 45
kDa fibronectin fragment (Sigma-Aldrich), Fragment 2 (aa 607-1265 of SEQ 1D NG 138; R&D
Systems}, Fragment 3 {aa 1266-1908 of SEQ 1D NO:138; R&D Systems), or Fragment 4 {aa
1913-2477 of SEQ 1D NO:138; R&D Systems). The plates were incubated at room temperature
for 2 hours. Plates were washed twice with PBS and then blocked with RPFMI 1640 containing
10% FBS. NFAT-GFP reporter cells expressing ILT3 extracetlular domain (1 x 10° cells/well)
were added to the wells and the plates were incubated overnight at 37° C. Cells were assayed for
GFP expression by FACS and compared with non-activated reporter cells.
[60395] As shown in Figure 9, only 70 kDa and 30 kDa fibronectin fragments {as well as full-
iength fibronectin} were able o activate the reporter system in ILT3-expressing cells as
demonstrated by GFP expression. The level of activation was higher with the fragments than
with full fength fibronectin at equimolar concentrations. The N-terminal region (30 kDa
fragment; Type [ FN modules 1-5}) which encompasses the heparin/fibrin binding domain elicited
the highest level of GFP activity.
[66396] Additional studies were undertaken to see if the ILT3 binding site on fibronectin could
be defined 1 greater detail. Fibronectin fragments were prepared that consisted of (i} TypeI FN
modules 1-4 (aa 32-228 of SEQ ID NO:138), (11) Type I FN modules 2-5 {aa 93-290 of SEQ 1D
NG:138), () Type T FN modules 1-3 {aa 32-182 of SEQ 1D NG:138), (iv) Type I FN modules
2-4 {aa 93-228 of SEQ 1D NO:138), {v) Type I FN modules 3-S5 {aa 139-290 of SEQ ID
NG:138), (vi) Type I FN modules 1-2 {aa 32-138 of SEQ ID NO:138), (v} Type I FN modules
2-3 {aa 93~182 of SEQ 1D NO:138), {vii1} Type I FN modules 3-4 {aa 139-228 of SEQ ID
NG:138), (ix) Type [ EN modules 4-5 {aa 183-290 of SEQ D N 138}, 70 kDa fragment {aa 32-
608 of SEQ 1D NO:138), 30 kba fragment (aa 32-290 of SEQ 1D NO:138), and 45 kDa fragment
{aa 291-608 of SEQ ID NO:138). As described above, 96-well Maxisorp (Nune) plates were
coated with 40 oM of the fibronectin fragments, as well as full-length fibronectin. The plates
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were incubated at room temperature for 2 hours. Plates were washed twice with PBS and then
blocked with RPMI 1640 containing 10% FBS. NFAT-GFP reporter cells expressing ILT3
extracellular domain (1 x 10° cells/well) were added to the wells and the plates were incubated
overnight at 37° €. Cells were assayed for GFP expression by FACS and compared with non-
activated reporter cells.

[30397] These studies showed that Type I FN module 1 was necessary for activity in this
reporter assay {Figure 10}, We believe that Type I FN module | 18 required for binding of TLT3
to fibronectin and resulting activity, but that other modules also play a part in the

LT3 /fibronectin mteraction,

Example 10
In vitro assays of 1LT3 and fibronectin interaction
166398] THP-1 13 a human monocytic cell line established from acute monocytic leukemia cells
and was obtained from ATCC. These cells have been used to study signaling pathways
modulated by ILT3 in monocytes activated through Fe receptors {(Lu etal, 2009, JBC,
284:34839-34848). Activation of monocytes can be achieved by crosshnking of FcR on the cell
surface and the crosslinking results i cytokine production, for example, TNF-¢ and/or IL-8.
Studies have shown that ILT3 is a potent inhibitor of FeR-mediated cytokine production in
monocytes. THP-1 cells were used as part of an assay to study the interaction of ILT3 and
fibronectin in a myeloid cell. In addition to the wild-type THP-1 cells (THP-1), an ILT3 knock-
out THP-1 cell line was generated (THP-1 TLT3-K0).
803981 S6-well Maxisorp (Nunc) plates were co-coated with fibronectin at § pg/mL (Millipore}
and an effectorless anti-KLH antibody at 0, 1, 5, and 10 ug/mL. Plates were incubated at room
temperature for 2 hours, washed twice with PBS, and blocked with RPMI 1640 containing 10%
FBS. THP-1 or THP-1 ILT3-KO cells {2 x 10° cells/well) were added to the wells and the plates
were tnenbated overnght at 37° €. The anti-KLH antibody will bind to the FcR and activate the
THP-1 and THP-1 ILT3-KO cells to produce cytokines. The presence or absence of fibronectin
and its interaction with IL'T3 is able to be evaluated in this assay. Cell-free culture supernatants
were collected and 11.-8 was measured by Luminex assay {ProcartaPlex system; ThermoFisher
Scientific}. In some mstances, 1L-8 was normalized to that of THP-1 cells without FcR
stimuation.
[60408] As shown in Figure 11, in both THP-1 cells and THP-1 cells lacking ILT3 (THP-1
TLT3-KO cells), anti-KLH antibody 1s able to activate the monocytes in a dose-dependent
manner. In contrast, activation of THP-1 cells by anti-KLH antibody as assessed by TL-8
production is mhibited by the interaction of fibronectin and LT3 on the cell surface. Activation
of THP-1 ceils by anti-KLH antibody as assessed by 1L-8 production is inhibited only when
fibronectin and YLT3 are both present and able to interact (7.e., no inhibition with THP-1 ILT3-
KO cells and fibronectin,
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[30401] These results demonstrate that ILT3 i the presence of fibronectin induces mhibition of
FeR activation in myeloid cells.
[60402] A follow-up study was performed in the presence of an anti-ILT3 antibody. 96-well
Maxisorp (Nunc) plates were co-coated with fibronectin at § pg/mL (Millipore) and an
effectoriess anti-KLH antibody at 5 ug/mL. Plates were incubated at room temperature for 2
hours, washed twice with PBS, and blocked with RPMI 1640 containing 10% FBS. THP-1 or
THP-1 ILT3KO cells (2 x 10° cells/well) were added to the wells in the presence of anti-ILT3
anttbody 16C5 {effectorless; S pg/ml) or an anti-KLH antibody (effectorless; S ug/ml). The
plates were incubated overnight at 37° C and cell-free culture supernatants were collected and
11.-8 was measured by Luminex assay.
[30403] As shown in Figure 124, the ILT3/fibronectin-induced inhibition of FcR activation of
THP-1 cells 15 suppressed or blocked by anti-ILT3 antibody 16CS. In other words, an anti-1L.T3
antibody was able to reverse the inhibition of the ILT3 and fibronectin interaction.
[60404] A simular experiment was set up with primary human dendritic cells. Human
monecytes were isolated from cryopreserved peripheral blood mononuclear cells by negative
selection using a Miltenyt Monocyte Isolation Kit, according to the manufacturer’s mstructions.
To generate dendritic cells, monocytes were plated at 2 x 10° cells/mL in X-VIVO™ 15 media
{Lonza) containing 30 ng/mL recombinant human GM-CSF and 50 ng/mL recombinant human
iL-4 {both from Peprotech} and cultured for 5-7 days. As described above, 96-well Maxisorp
{Nunc} plates were co-coated with fibronectin at 5 pg/ml (Millipore) and an effectorless anti-
KLH antibody at S pg/ral.. Plates were incubated at room teroperature for 2 hours, washed twice
with PBS, and blocked with RPMI 1640 containing 10% FBS. Dendritic cells (2 x 10°
celis/well} were added to the wells in the presence of anti-IL'T3 antibody 16C5 (effectorless; 5
wg/mL) or an anti-KLH amtibody (effectorless; 5 pg/ml). The plates were incubated overnight
at 379 C and cell-free culture supernatants were collected and TNF-u was measured by Luninex
assay.
[60403] Figure 12B shows that ILT3/fibronectin-induced suppression of FeR activation is
observed in primary dendritic cells. Importantly, these results show that an exemplary anti-1ILT3
anttbody (e.g., antibody 16CS) 15 capable of mhibiting the suppression.
{38406] An additional study was done with anti-ILT3 antibodies 1605 and chSA7. As observed
with previous assay, anti-ILT3 antibodies 16C5 and chSA7 reversed the fibronectin-mediated
suppression of TNF-g production by dendritic cells activated by FcR signaling (Figure 12C).
[68407] Similar studies were undertaken in THP-1 Dual ™ KI-mSTING cells that containa
NF«B-SEAP reporter (InvivoGen). Nunc Maxisorp plates were co-coated with human
fibronectin and an effectorless anti-KLH antibody (each at 5 pg/mL) for 2 hr at room
temperature. Plates were blocked with X-VIVO™ 15 media (Lonza) for 30 minutes prior {o the
addition of cells and test antibodies. THP-1 reporter cells in X-VIVO™ 15 media (2 x 10°
celis/ml) were mixed at a 1:1 ratio with a congrol antibody, anti-ILT3 antibody 16C3, or anti-
ILT3 antibody ¢hSA7. The mixtures were incubated for 30 minutes, seeded onto plates at 100
125
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ul/well, and the plates were incubated overnight. Reporter activity was measured by combining
25 uL of culture supernatant with 100 b of Quanti-Blue SEAP substrate (InvivoGen),
meubating the samples at 37° C for 2 hours, and reading the absorbance at 620 nm.

[B0408] The reporter 15 activated by interaction of the anti-KLH antibody and FeR on the
surface of THP-1 cells resulting in activation of the FeR signaling pathway and production of
secreted embryonic alkaline phosphate (SEAP). When LT3 on the surface of THP-1 cells
mteracts with fibronectin, FeR signaling is suppressed and SEAP production 1s decreased. Anu-
ILT3 antibodies 16CS and ch5A7 blocked the ILT3/fibronectin interaction and reversed the
suppression (Figure 13).

[60489] The Detroit 551 cell line 15 composed of human skin fibroblasts established from
normal fetal tissue. These cells have endogencusly produced fibronectin bound to receptors on
their surface. Detroit 551 cells allow for in visro assays where fibronectin is naturally on the cell
surface and not attached to assay plates. Detrout 551 celis were plated onto poly-D-lysine-coated
384-well plates at 6 x 107 cells/well {Greiner) and incubated for two days. Monolayers were
rinsed with HBSS containing Mg® and Ca®”, leaving approximately 10 pl/well. ILT3-BCD-Fe
was added to the wells {final concentration of 1 pg/ml) n the presence of ant-ILT3 antibody
16CS, anti-ILT3 antibody ch3A7, or control anti-KLH antibody. The antibodies were serially
diluted 3-fold in media containing the ILT3-ECD-Fc (range of 66 nM to 0.27 nM). Cells were
mcubated for 1 hr at room temperature and then washed three times with HBSS and fixed with
3.7% formalin for 10 min. Monslayers were rinsed with PBS and blocked with 1% BSA 1in PBS
before staiing with Hoechst stain {2.5 uM) and a commercially available polycloval anti-TLT3
antibody (R&D Systems). An AlexaFluor 647-conjugated rabbit anti~goat Fe secondary
anttbody (Jackson ImmunoResearch Labs) was added, cells were imaged, and the level of
fluorescence was quantified using a Celllnsight imaging system.

[80416] As shown in Figure 14, anti-IL T3 antibodies blocked the binding of ILT3-ECD 1o
fibronectin-expressing cells.

Example 11
Effect of anti-ILT3 antibody on chemokine production by dendritic cells
{38411] Primary human monocytes were 1solated from eryopreserved peripheral blood
mononuclear cells by negative selection using 2 Miltenyi Monocvte Isolation Kit, according to
the manufacturer’s mstructions. For differentiation of macrophages, monocyies were plated at 2
x 10° cells/ml. in X-VIVO™ 15 media (Lonza) containing 100 ng/mL recombinant human M-
CSF (Peprotech). After 2-3 days, fresh M-CSF was added to the media.  After avother 2-3 days,
the macrophage cells are washed and harvested by scraping.
{60412} Dendritic cell conditioned media {(used as the chemoattractant) was produced as
follows. To generate dendritic cells, human monocytes were plated at 2 x 10° cells/mL in X-
VIVO™ 15 media (Lonza) containing 30 ng/ml. recombinant human GM-CSF and 50 ng/mL
recombinant human IL-4 {(both from Peprotech) and coltured for 5-7 days. These monocvie-
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derived dendritic cells were harvested and plated at 1 x 10° celis/mL onto fibronectin-coated
Maxisorp plates (10 ug/ml) in the presence of anti-KLH antibody or anti-1ILT3 antibody (10
wg/mL} and incubated for 2 days. The conditioned media was harvested and used i the
migration assays described herein.

[66413] The macrophage migration assays were performed using an Incucyte® Zoom Live-Cell
Analysis system: (Sartorius). Membranes of Incucyte Clear-View 96-well chemotaxis plates
{Sartorius) were pre-coated with 50 pg/rol. of Matrigel® (duuted 10 X-VIVO™ 15 media with
10% FBS) for 30 minutes at 37° C, followed by 30 minutes at room teroperature. Macrophages
(5 x 107 cells/well) were added to the top chambers of the chernotaxis plates, and the bottom
chambers were filled with conditioned media derived from dendrnitic cells (as described hergin).
Phase-conirast images were captured every hour for 24 hours and data was analyzed using
Incucyte analysis software.

[60414] As shown n Figure 15, macrophages did not migrate m response to conditioned media
from fibronectin-treated dendritic cells. In contrast, a high percentage of macrophages migrated
in response to conditioned media from dendritic cells treated with fibronectin in the presence of
an anti-iL T3 antibody.

{38415] These results show that inhibition or blockade of the fibronectin/IL T3 mteraction on
dendritic cells by anti-ILT3 antibodies increases chemokine/chemoattractant production by the
dendritic cells. The increased chemokine production results in an increase in macrophage
migration. This suggests that anti-ILT3 antibodies could be effective in enhancing immune
responses by helping to increase the recruitment of macrophages and other tnmune cells to the

site of an umume response.

Example 12
Aliogeneic roiked lymphocyte reaction (MLR) assays
[80416] Tolerogenic DCs were generated as described herein and resuspended at 4 x 10°
celis/ml.. Briefly, to generate tolerogenic DCs {1olD{s), monocytes were treated with GM-CSF
and [£.-4 for S days and then tolerized by treatment with 10 nM dexamethasone and 100 nM
vitanun D3 (1e,25-dihydroxyvitanun D3) (both from Sigma-Aldrich) for 2 adduional days. LX-
2 cells (wild-type or a fibronectin knockout) were treated with 25 pg/mL mitomycin C (Sigma-
Aldrich) for 1 hour at 37° €, washed, and resuspended at 1 x 10° cells/mE. Allogeneic T-celis
were purified from peripheral blood monocytes by negative selection using a Miltenyi T-Cell
Isolation kit and resuspended at 2 x 10° cells/mL. Anti-ILT3 antibody 16C5, anti-TLT3 antibody
chSA7, or a control antibody (S0 pL) were added to wells of a 96-well, round-bottom plate.
Mixed lymphocyie reaction (MLR) assays were set up by adding 50 L of each celi type (T-
cells, 10l Cs, and LX-2 cells) for a final T-cell:tolDC LX-2 cell ratio of 20:2:1. Plates were
ncubated for 5 days and then cell-free culture supernatanis were harvested. Cytokine levels
were deternuned using a Luminex assay (ProcartaPlex system; ThermoFisher Scientific). The
media was replaced with fresh media containing tritiated thymidine CH-thymidine; Perkin-
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Elmer) at a conceniration of 1 uCv/mb. After an additional 1 hrs of incubation, cells were
harvested onto filters using a Tonttec cell harvester and “H-thymidine incorporation was counted
on a MicroBeta? microplate reader.

{04177 In this assay, the mitomycin C-treated LX-2 cells serve as the source of fibronectin and
are not capable of proliferating. In the absence of LX-2 cells {i.e., no fibronectin}, the T-cells are
activated by the dendritic cells and proliferate. In the presence of LX-2 cells, the activation of T-
cells 1s suppressed and proliferation 15 reduced or elininated.

[66418] As shown in Figures 16A and 16B, anti-ILT3 antibodies 16CS and ch5A7 reverse the
fibronectin-mediated suppression of an allogeneic MLR in a dose-dependent manner. Activity
of the anti-ILT3 antibodies 1s dependent on the presence of fibronectin, i.e., the suppression of
MIER activity is not reversed i the presence of the anti-1LT3 antibodies if fibronectin 1s not
present {data vot showa),

Example 13
Effect of anti-ILT3 antibodies on dendritic cells
[60419] Dendritic cells were generated as described herein. 96-well Maxisorp plates (Nunc)
were coated with fibronectin (5 pg/mL}, moubated at room temperature for 1 hour, washed with
PBS, and blocked with X-VIVO™ 15 media (Lonza) for 30 minutes. Dendritic cells were plated
at 2 % 107 cells/well in the presence of anti-ILT3 antibody chSA7, anti-ILT3 antibody HzSA7.vS,
anti-IL T3 antibody 45G10, or control antibody and incubated overnight. Antibody
concentrations were 3-fold dilutions from 10 pg/ml. to 0.128 ng/ml.. Media was harvested for
determination of MIP-1a by Luminex assay (ProcartaPlex systemy; ThermoFisher Scientific} after
4% hours.
[30428] As shown in Figure 17A, anti-ILT3 antibodies ch3A7 and Hz5A7 v5 increased levels
of MiIP-1u produced by dendritic cells. Figure 178 shows sumilar results with the inclusion of
antibody 45G10.
[30421] Dendritic cells were generated as described herein. The dendritic cells were tolerized
by treatment with 20 ng/mbL recombinant human IL-10 (Peprotech). The cells were plated into
96-well, flat-hottom plates at 2 x 10° cells/well in media containing IL-10 and LPS (2 pg/mi;
Sigma-Aldrich) and also in the presence of anti-ILT3 antibody 1605, anti-ILT3 antibody ch5A7,
anti-fLT3 antibody 45G10, or control anti-KELH antibody and mcubated for 48 hours. Antibody
concentrations were 3-fold dilutions from S pg/mlb to 1.6 ng/ml. Media was harvested for
measurement of TNF-¢ by Luminex assay {ProcartaPlex systern; ThermoFisher Scientific).
[66422] As shown in Figure 184, anti-ILT3 antibodies 16C3 and ch5A7 were able to restore the
ability of IL~10-tolerized dendritic cells to respond to LPS as evaluated by the production of
TNF-n. These resulis suggest that antibody ch5A7 may be a more potent antibody than 16CS.
Figure 18B shows results from a simtlar study with anti-1LT3 antibodies ch3A7 and 45G10.
Other studies showed that antt-ILT3 antibody ¢hSA7 was also able to restore the ability of TL-10-
tolerized dendritic cells to respond to a second stimulatory molecude, CD40L (data not shown).
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Example 14
Alogeneic MLR in the presence of anti-ILT3 antibody in combination with an anii-PD-1
antibody
[60423] Monocyte-derived dendritic cells were generated from peripheral biood monocytes as
described herein. These cells were harvested and tolerized for 48 hours with recombinant human
TL-10 (50 ng/mL) in the presence of an anti-KLH anubody or anti-ILT3 antibodies. Allogeneic
T-cells were purified from peripheral blood monocytes by negative selection using the Miltenyi
T Cell Isolation kit. For the MLR assays, T-cells and tolerized dendritic cells were mixed ata T-
cell to IDC ratio of 5.1 in the presence of anti-KLH aniibody, anti-IL'T3 antibody ch3A7, anti-
PD-1 antibody (pembrolizumab), or anti-1LT3 antibody chSA7 in combination with anti-PD-1
{(all antibodies at 1 pg/ml each). Media was harvested for measurement of IFN-y by Luminex
assay (ProcartaPlex system; ThermoFisher Scientific) after 5 days.
[30424] As shown in Figure 19, anti-IL'T3 antibody chSA7 reversed the suppression of response
m {L-10-tolerized dendritic cells as demonstrated by an increase in IFN-y production in T cells.
Thus effect was increased more than 2-fold when the anti-TLT3 antibody was used o
combination with an anti-PDB-1 antibody.

Example 15
Generation of Humanized Antibody
[66425] Based on the antibody characterization data described herein as well as additional
studies, antibody SA7, 48A6, 45G10 were selected for humanization. Antibodies were
humanized by methods known to those skilled in the art and humanized antibodies were referred
to herein as HzSA7, Hzd8A6 and Hz45G10.
[80426] Antibody SA7 had an undesirable methionine in the heavy chain variable region CDR3,
REWRMTLYAMDY (SEQ ID N(:29). During the humanization process, the heavy chaim
variable region CDR3 was reengineered to remove the methionine and insert a tyrosine resulting
in a heavy chain variable region CDR3 comprising REWRYTLYAMDY (SEQ 1D NO:105). In
addition, antibody SA7 was found to have a potential isomerization site in CDR1 of the light
chain variable region, RASESVRISYGNSFMH (SEQ 1D NG:30) as well as a potential
deamidation site in CDR1 of the light chain variable region, RASESVDSYGNSFMH (SEQ ID
N(G:30). During the humanization process, the light chain variable region CDR1 was
reengineered to remove the isomerization site and the dearmdation site resulting 0 a hight chain
variable region CDR1 comprising RASESVESYGSSFMHE (SEQ 1D NO:106). This Hz547
variant that comprises all of these modifications is referred to as Hz3A7 v5. The heavy chain
variable sequence of HzSA7.v5 comprises the aming acid sequence SEQ 1D NG: 123 and the
light chain variable sequence of HzSA7 v5 comprises the amino acid sequence SEQ 1D NO:124;
CDRs are disclosed in Table 8.
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106427
constant region that elinunates Fe effector functions. The heavy chain sequence of antibady
Hz3A7.v5 is set forth as SEQ 1D NG:125 and SEQ ID NO: 126 (with and without signal
sequence, respectively) and the Hght cham sequence of antibody Hz5A7.v5 13 set forth as SEQ
1D NO:127 and SEQ D NG: 128 (with and without signal sequence, respectively).

[30428] Several humanized variants of the 48A6 were generated. These include the BO/C2,
BUC2, CO/C2, CH/C2, and C2/C2 Hz48A6 anttbodies. Antibody Hz48A6 BO/C2 comprises a
heavy chain vanable region (B0} with an amino acid sequence SEQ ID NG: 156, and a light

The heavy chain sequence of antibody HzSA7 v3 comprises an N297G mutation in the

chain variable region (C2) with an anuno acid sequence SEQ D N(G:161; antibody Hz48A6
B1/C2 comprises a heavy chain variable region (B1) with an amino acid sequence SEQ ID
N(O:157, and a light chain variable region (C2) with an amino acid sequence SEQ 1D NO:161;
antibody Hzd8A6 CO/C2 comprises a heavy chain variable region {C0) with an anuno acid
sequence SEQ ID NO: 158, and a light chain variable region (C2) with an amino acid sequence
SEQ 1D NG:161; antibody Hz48A6 C1/C2 comprises a heavy chamn varable region (C1) with an
amino acid sequence SEQ 1D NG:159, and a light chain variable region (C2) with an amino acid
sequence SEQ 1D NO:161; and antibody Hz48A6 C2/C2 comprises a heavy chain variable
region {C2} with an amino acid sequence SEQ ID N(:160, and a light chain variable region (C2}
with an amino acid sequence SEQ 1D N(G:161. CDRs of antibody Hz48A6 are the same as the
six CDRs of 48A6 and they are shown in Table 6.

[60429]
B1/A4 Hz45G10 antibodies. Autibody Hz45G10 A2/A4 comprises a heavy chain vanable region

Two humanized variants of 45G10 were generated. These include the A2/A4 and

(A2} with an amino acid sequence SEQ 1D NO: 162, and a light chain variable region (Ad) with
an aming acid sequence SEQ 1D NG:164; and antibody Hz45G10 B1/A4 comprises a heavy
chain variable region (B1) with an amino acid sequence SEQ 1D NG: 163, and a light chain
variable region {A4) with an amivno acid sequence SEQ ID NO: 164, CDRs of antibody Hz45G10
are the same as the six CDRs of 45G10 and they are shown in Table 5.

Example 16
Characterization of humanized antibodies
[60430]
a Biacore system as described herein and compared with the binding affinity of the parental

The binding affinity of HzS3A7.v5 to buman ILT3 and cyno ILT3 was determined using

chimeric SA7 {chSA7) antibody and humanized SA7 without any CDR modifications
{(HzSA7v1) {see Table 12).

Table 12
Antibody Human IL.T3 Cyno ILT3
Kon Kot Kp Kon Kogr Ko
[(1/Ms] [s1 M {1/Ms] {5 M
chSAT 2.9x 108 17107 | 57109 1 735x10% | 18%x10% | 24x107
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HeSAT vl 2.5 x10° 12x10° | 48x 1079 1.2x 1407 77x 107 | 65x 101

Hz5A7.v5 28 x 1¢0¢ 81x10* | 28x 10 11x10 7A1x107 | 7.0x10%0

(604317 Antibody Hz5A7 v5 had a binding affinity to human ILT3 of 28 x 107°Mat 37° C as
compared to the parental antibody chSA7 binding affinity of 5.7 x 107 M. In addition, antibody
Hz3A7.v5 had a binding affinity to cyno ILT3 of 7.0 x 107 M at 37° C as compared to the
parental antibody ch3A7 binding affinity of 2.4 x 10° M.
[66432] These results demonsirated that the humanization process for antibody SA7, as well as
the removal of a methionine within CDR3 of the heavy chain variable region, a potential
isomerization site within CDR1 of the light chain variable region, and a potential deamidation
site within CDR1 of the light chain vaniable region, did not have a significant effect on the
binding affinties to human ILT3 or cyno ILT3
166433] The binding affintties of various Hz48A6 and Hz45G10 antibodies to human ILT3 and
cyno HLT3 were also deternined using a Biacore system as described herein. Humanized
antibodies comprising various combinations of a heavy chain variable region and a light chain
variable region and a human Feo domain were tested, and compared with the binding affinuty of
the parental chimeric antibody (48A6 chumera comprising mouse 483A6 heavy and lght variable
regions and a human Fe domain, or 45G10 chimera comprising mouse 45G10 heavy and light
variable regions and a human Fc domain).
{88434} Binding affinities of humanized 48A6 (Hz48A6) antibodies comprising a heavy chain
variable region selected from BO (SEQ ID NG:156), B (SEQ DB NO:157), CO(SEQ ID
NG:158), C1 (SEQ ID NO:159) and C2 (SEQ 1D NO:160) and a light chain variable region C2
{(SEQ I3 NO:161) are shown in Table 13.

Table 13

Antibody Human (LT3 Cyno ILT3
Kon Koir Kb Kon Kotr Ko
{1/Ms] [57] M [1/Ms] sl M
48A6

; 131x107 { 868x10% [066x1091 1.99x10° | 11x10% 54 x 107
chimera

BO-(2 280 x10° | 784x 107 | 28x 107 | 213 x10° | 97x 107 | 455x 107

Bi-C2 305x10° [ 764x 107 | 25x107 P 174x10° | 92x 107 | 531x 107

CO-C2 345x10° 1 541x10% | 16x 10" | 327x10° | S8x107 | 177x 107

Ci-C2 272x10° 1 7.05x10% | 26x 10" | 114x10° | 88x107 | 770x 107

C2-C2 306x10° 1 752x10% | 24x310% 1 217x10° | 82x107% | 377x 107

[68435] Binding affinities of humanized 45G10 (Hz45G10) antibodies comprising a heavy
chain variable region selected from A2 (SEQ ID NG: 162) and B1 (SEQ ID NO: 163} and a light
chain variable region A4 (SEQ 1D NO: 164) are shown in Table 14,
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Table 14
Antibody Human 113 Cyno ILT3
K\on Km‘f KD Km\. Koi‘-f KD
[1/Ms] fs M {1/Ms} is] M
45G10 2 s Ao 1d , 16 5 5 2 AT 1Y
. 23x10° 34%10 14x10 41 %16 1.5x 10 37 x 16
chimera
AZ-Ad 1.4 x 16° 28 x 10% 2x 1ol 19x10° 2x 107 113x 107
Bl-Ad 13x10° | 26x10% | 2x101 1.2x10° 9 x 107 76 % 107

Example 17
Effects of anti-ILT3 antibodies on macrophages
[09436]
described. Maxisorp plates (Nune) were coated with anti-KLH and human fibronectin (FC0101,

Macrophages were generated from primary human monocytes and polarized as

Millipore) {each at 5 ug/mL} at room temperature for 1 hour, then washed with PBS and blocked
with X-Vive 15 media for 30 nunutes. For assaying anti-ILT3 antibody effects on macrophages,
cells were washed, resuspended in X-Vivo 15 media, and mcubated with the designated
antibodies at room temperature for 20 minutes, then plated on coated wells {7 x 107 cells/well in
a 100 pL volume) and incubated overnight. Media was harvested for evaluation of cytokine
secretion by Luminex assay (ProcartaPlex system; ThermoFisher Scientific) after 24 hours,
[00437)
anti-KLH via the Fec receptor {FcR) and secreted TNF-g. In the presence of fibronectin, TNF-«
secretion by the macrophages were inhibited. The mhibition of fibronectin induced TNF-g

As shown in Figure 20A and 20B, unpolarized (MO} macrophages were stimulated with

production in macrophages were blocked by an anti-TLT3 antibody {e.g, hzSA7.vS), which
blocked interaction between ILT3 and fibronectin, and restored TNF-u secretion. Thus, an anti-
ILT3 antibody described herein blocks fibronectin-mediated inhibition of FcR signaling in
macrophages and increases FeR-driven cytokine production by macrophages in the presence of
fibronectin,
[80438] As shown in Figure 21 A and 21B, IL-10-polanized (MZ2¢) macrophages were stimulated
with anti-KLH via the Fc receptor (FeR) and secreted little 1L-6. In the presence of fibronectin,
11.-6 secretion by the macrophages was increased. The increase of fibronectin induced IL-6
production in macrophages were blocked by an anti-IUT3 antibody (2.8, hzSA7.vS), which
blocked mteraction between ILT3 and fibronectin, and inhibited 1L.-6 production. Thus, an anti-
ILT3 antibody described herein blocks fibronectin-mediated inbubition of FcR signaling in
macrophages.

Example 18
Effects of anti-IL T3 anttbodies on cells expressing cynomolgus 1LT3
160439]
mSTING reporter cells (Invivogen} were used, from which human ILT3 was deleted via

A reporter cell hine was generated to express cynomolgus ILT3. THP-1 Dual KI-
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CRISPR/Cas9-based gene editing. The cells were then stably infected with retrovirus containing
cynomolgus ILT3 in the pBABEpuro vector. Nunc Maxisorp plates were co-coated with human
fibronectin and an anti-KLH antibody for 2 hours at room temperature, then blocked with X-
Vivo 15 media for 30 minotes at room temperature. The cynomolgus ILT3-expressing reporter
cells were resuspended in X-Vive 15 media (1.5 x 10° cells/mL) and mixed ata 1:1 ratio with
media containing serial dilutions of a control antibody or the anti-1L'T3 antibody chSA7. The
mixtures were incubated for 30 minutes before being seeded onto the plates at 100 pl/well. The
mixture was then incubated on the plates overnight before the NF-LB reporter activity from the
cells was measured. To measure the reporter activity, 25 L of culture supernatant was combined
with 100 gL of Quanti-Blue SEAP substrate and incubated at 37° C for 2 hours. Absorbance was
read at 620 nm.
[66446]  As shown in Figure 22, an antt-1ILT3 antibody {e.g., haSA7.v5) reversed fibronectin-
mediated mbhibition of NF-KB reporter activity in THP-1 by blocking the interaction between
cyno HLT3 and fibronectin,

Example 19
Effects of anti-ILT3 antibodies on primary cynomolgus dendritic cells
{88441 Monocytes were isolated from cryopreserved cynomolgus PBMCs by positive selection
using non-human primate D14 microbeads (Miltenyi Biotee), and differentiated into monocyte-
derived dendritic cells (DCs) by 5-day treatment with human GM-CSF and IL-4, as deseribed for
human monocyte-dertved DCs. Maxisorp plates (Nunc) were coated with PBS or fibronectin (8
wg/mL) for 1 hour at room teraperature, then washed with PBS and blocked with X-Vive 15
media (Lonza) for 30 minutes at room temperature. The dendritic cells were plated at 2 x 10°
cells/well in the presence of 2 pg/mL anti-KLH (control antibody) or anti-1LT3 antibody chSA7
and cultured overnight. Cell culture media was harvested after 24 hours, and the MiP-1g
concentration was determined by Luminex assay using the ProcartaPlex system {ThermoFisher
Scientific). As shown m Figure 23, fibronectin reduced MIP-1o secretion i the cynomolgus
monocyte-derived BCs, and this reduction was rescued by chSA7 which blocked interaction
between cyno 1L.T3 and fibronectin,
[66442] In a separate experiment, DCs were generated from primary cynomolgus monocytes as
described herein. Maxisorp plates (Nung) were coated with anti-KELH and human fibronectin
{FCO101, Mullipore} {each at 5 pg/mb) at room temperature for 1 hour, then washed with PBS
and blocked with X-Vivo 15 media for 30 minutes. The DCs were resuspended in X-Vivo 15
media, mcubated with ant-KLH or anti-ILT3 ch3A7 at room temperature for 20 minutes, and
then plated on coated wells (7 x 10% cells/well in a 100 gL volume) for culturing overnight. After
24 hours of culturing, the culture supermatant was harvested for evaluation of 1L.-8 secretion by
DCs using Luminex assay {ProcartaPlex system; ThermoFisher Scientific). As shown in Figure
24, fibronectin reduced 1L-8 secretion from the cyvnomolgus monocyte-derived DCs, and this
reduction was rescued by ch3A7 whuch blocked interaction between cyno ILT3 and fibronectin,

p—y
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Example 20
Anti-tumor activity of anti-ILT3 antibodies in humanized mouse model
[60443] Al arumal procedures were performed under an Institutional Animal Care and Use
Committee JACUC-approved animal use protocol (NGM-27-2017). NCI-H2009 lung
adenocarcinoma cells {ATCC) were grown in RPMI 1640 containing 10% FBS and 1%
penicillin/streptomycin. NSG mice were injected subcutaneously on the left flank with 3 x 10°
NCI-H2009 tumor cells. Seven to 10 days after the implantation of tumor cells, each mouse was
injected with 4 x 10° primary huran PRMCs via the tail vein. Tumor growth was measured
twice weekly using calipers. Once the tumors reached a volume of approximately S0 mm’, mice
were treated twice weekly with 10 mg/kg control anti-KEH antibody or anti-1L'T3 aniibody 48A6
by mtraperitoneal imjection (3 doses total). Tumors was monitored and measured twice weekly.
Once tumors reached a volume of approximately 2000 mm®, mice were sacrificed.
[60444]  As shown i Figare 25, the anti-lLT3 antibody 48A6 significantly mhibited tumor
growih in this mouse model.
[60445] Although the foregoing present disclosure has been described in some detail by way of
dlustration and example for purposes of clanty of understanding, the descriptions and examples
should not be construed as limiting the scope of the present disclosure. The embodiments of the
present disclosure described herein are intended to be merely exemplary, and those skilled in the
art will recognize numerous equivalents to the specific procedures described herein. All such
equivalents are considered to be within the scope of the present disclosure and are covered by the
embodiments.
[60446]  All publications, patents, patent applications, internet sites, and accession
numbers/database sequences including both polynucleotide and polypeptide sequences cited
herein are hereby incorporated by reference in their entirety for all purposes to the same extent as
if each mdividual publication, patent, patent application, mternet site, or accession
number/database sequence were specifically and individually indicated to be so mcorporated by
reference.
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[30447] Following are sequences disclosed in the application. CDR sequences are histed in
Tables 1-4.

Human LT3 amuno acid sequence with predicted signal sequence underlined (SEQ 1D NG 1)
MIPTFTALLCLGLSLGPRTHMOAGPLPKPTLWAEPGSVISWGNSVTIWCQGTLEAREYR
LDKEESPAPWDRONPLEPEKNKARFSIPSMTEDYAGRYRCYYRSPVGWSQPSDPLELVMT
GAYSKPTLSALPSPLVTSGKSVTLLCOQSRSPMDTFLLIKERAAHPLLHLRSEHGAQQHQA
EFPMSPVTSVHGGTYRCFSSHGFSHYLLSHPSDPLELIVSGSLEDPRPSPTRSVSTAAGPE
DOPLMPTGSVPHSGLRREWEVLIGVLVVSILLLSLLLFLLLGHWRQGKHRTLAQRQADF
QRPPGAAEPEPKDGGLORRSSPAADVOGENFCAAVENTQPEDGVEMDTROSPHDEDPQ
AVTYAKVKHSRPRREMASPPSPLESGEFLDTKDROAEEDROMDTEAAASEAPQDVTYAQR
LHSFTLROKATEPPPSQEGASPAEPSVYATLAIH

Human ILT3 amino acid sequence withowt predicted signal sequence (SEQ ID NG:2)
QAGPLPKPTLWAEPGSVISWONSVTIWCQGTLEAREYRLDKEESPAPWDRONPLEPKNK
ARFSIPSMTEDYAGRYRCYYREPVGWSQPSDPLELVMTGAYSKPTLSALPSPLVTSGKS
VTLLCOSRSPMDTFLLIKERAAHPLLHLRSEHGAQOHQAEFPMSPVTIVHGGTYRCESS
HGFSHYLLSHPSDPLELIVSGSLEDPRPSPTRSVSTAAGPEDQPLMPTGRVPHSGLRRHWE
VEIGVEVVSILLLSLLLFLLLOQHWRGOQGKHRTLAQRQADFQRPPGAAEPEPKDGGLORRS
SPAADVOQGENFCAAVENTOPEDGVEMDTROSPHDEDPQAVTYAKVKHSRPRREMASP
PSPLSGEFLDTRDROAEEDROMDTEAAASEAPQDVTYAQLHSFTLRQKATEPPPSQEGA
SPAFPSVYATLAIH

Human 1113 Extracellular domain {aa 22-259) (SEQ ID NG:3)
QAGPLPKPTLWAEPGSVISWONSVTIWCQGTLEAREYRLDKEESPAPWDRONPLEPKNK
ARFSIPSMTEDYAGRYRCYYRSPYVGWSQPSDPLELVMTGAYSKPTLSALPSPLVTSGKS
VTLLCQSRSPMDTFLUKERAAHPLLHI RSEHGAQQHOQAEFPMSPVTSVHGGTYRCFSS
HGFSHYLLSHPSDPLELIVSGSLEDPRPSPTRSVSTAAGPEDQPLMPTGSVPHSGLRRHWE

Human 1113 Ig-like C2-type Domain 1 amino acid sequence without N-terminal domain {(aa 27-
18} (SEQ ID NG:4)
PKPTLWAEPGSVISWONSYVTIWCOGTLEAREYRLDKEESPAPWDRONPLEPKNK ARFSI
PSMTEDYAGRYRCYYRSPVGWSQPSDPLELVMT

Human ILT3 Ig-like C2-type Domain 2 amino acid sequence {aa 124-218) (SEQ 1D NO:S)
PTLSALPSPLVTSGKSVTLLCOSRSPMDTFLLIKERAAHPLLHLRSEHGAQOQHQAEFPMS
PVISVHGGTYRCFSSHGFSHYLLSHPSDPLELIVS

Cyno T3 anuno acid sequence with predicted signal sequence underlined (SEQ 1D NO:6)
MIPPLIVLFCLGLSLGPRTCVQAGPLPKPTVWAEPGSVISWGSPVTIWCQGTLDAQEYH
LDKEGSPAPWDTONPLEPRNKAKFSIPSMTOHYAGRYRCYYHSHPDWSEDSDPLDLVM
TGAYSKPILSVLPSPLVTSGESVTLLCQSQSPMDTFLLFKEGAAHPLPRLRSQHGAQLBW
AFFPMGPVTSVHGGTYRCISSRSFSBYLLSRPSDPVEL TVLGSLESPSPSPTRSISAAAGPE
DOSLMPTGSDPOSGLRRHWEVLIGVLVVSILLLSLVFFLLLOHWRQGKHRTSAQRQADY
QRPPGAAEPEPKDGGLORRSRPAADVQGENPNAAMKDTQPEDGVELDSRORPHDEDPQ
AVTYARVKHSGPRREMASPPSPLSEEFLDTEDTOAREDROQMDTQAATSEAPQDVTYAQ
LOSLTLRREATEPPPPOKREPSAEPSVYATLATH
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Cyno 1L T3 amine acid sequence without predicted signal sequence (SEQ 1D NO: 7}
QAGPLPKPTVWAEPGSVISWGSPVTIWCQGTLDAQEYHLDKEGSPAPWDTONPLEPRN
KAKFSIPSMTOHYAGRYRCYYHSHPDWSEDSDPLDEVMTGAYSKPILSVLPSPLYTSGE
SVTLLCOSOSPMDTFLLFKEGAAHPLPRLRSQHGAQLHWAEFPMGPVTSVHGGTYRCIS
SRSFSHYLLSRPSDPVELTVLGSLESPSPSPTRSISAAAGPEDGSLMPTGSDPOSGLRRHW
EVLIGVLVVSILLLSLVFFLLLOQHWROGKHRTSAQRQADFORPPGAAEPEPKDGGLORR
SRPAADVOQGENFNAAMKDTOPEDGVELDSRORPHDEDPOQAVTYARVKHSGPRREMAS
PPSPLSEEFLDTKDTQAEEDROMDTGAATSEAPODVTYAQLOSLTLRREATEPPPPOKRE
PSAEPSYVYATLAIH

Cyno LT3 Extraceliular domain (aa 22-259) (SEQ ID NG:8)
QAGPLPKPTVWAEPGSVISWGSPVTIWCQGTLDAQEYHLDKEGSPAPWDTONPLEPRN
KAKFSIPSMTOHYAGRYRCYYHSHPDWSEDSDPLDLYVMTGAYSKPILSVLPSPLYTSGE
SVTLLCOSOSPMDTFLLFKEGAAHPLPRLRSOHGAGQLHWAEFPMGPVTSVHGGTYRCIS
SRSFSHYLLSRPSDPVELTVLGSLESPSPSPTRSISAAAGPEDGSLMPTGSDPQSGLRRHW
.

Cyno LT3 Ig-like C2-type Doman 1 amine acid sequence without N-terminal domain (aa 27-
118Y(SEQ ID NO:9)
PREPTYVWAERPGSVISWGSPVTIWCOQGTLDAQEYHLDKEGSPAPWDTONPLEPRNKAKFST
PSMTQHYAGRYRCYYHSHPDWSEDSDPLDLVMT

Cyno H.T3 Ig-like C2-type Domawn 2 amino acud sequence without N-ternunal dovoain (aa 124-
218) (SEQ 1D NO:10)
PILSVLPSPLVTSGESVTLLCQSQSPMDTFLLFKEGAAHPLPRLRSQHGAQLHWAEFPMG
PVTSVHGGTYRCISSRSFSHYLLSRPSDPVELTVL

3A3 Heavy chain variable region amino acid sequence (SEQ 1D NO: 1069}
QVQLKESGPGLVAPSQSLSITCTVSGFSLTSYGVHWVROQPPGKGLEWLGVIWPGGTINY
NSALMSRLSISKDNSKSQVFLELNSLOTDBTAMYYCASDEYDGOWFAYWGQGTLVTV
SA

3A3 Light chain variable region aming acid sequence (SEQ 1D NG 110)
DIVMTQSQKFMSTSVGDRVSITCKASONVRTAVAWYQOKPGQSPEALIYLASNRHTGY
PORFTGSGSGTDFSLSISNVOSEDLADYFCOLQHLNYPLTFGSGTKLEIK

SA7 Heavy chain variable region amino acid sequence (SEQ 13 NO:111)
EVKLVESGOGLVKPGGSLKLSCAASGFTFSSYGMSWYRQTPEKRLEWVATISGGGSYT
NYPDSVEKGRLTISRDNAKKNLYLEMSSLRSEDTALYYCARREWRMTLYAMDYWGQGT
SYTVSS

SA7 Light chain variable region amino acid sequence (SEQ 1D NG:112)
NIVLTOQSPASLAVELGORATISCRASESVDSYGNSFMHWYQOKPGOAPKLLIYETSNLES
GVPARFSGSGSRTDFTLTIDPVEADDAATYYCQONNEDPFTFGSGTKLEIK

12A12 Heavy chain variable region aming acid sequence (SEQ 1D NO:113)
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EVQLOOSGPELVRKPGASVKISCRKASGYTFTDYNMDWVKQSHGRSLEWIGYIYPNNGGT
GYNQEFNSKATLTVDESSSTAYMELHSLTSEDSAVYYCASSPYYDYVOSYAMDYWGE
GTSVTVSS

12A12 Light chain variable region amino acid sequence (SEQ 1D NO: 114}
QIVLTQSPAIMRSASLGERVTMTCUTASSSYSSSYLHWYQQKPGSSPRKEWIYSTENLASGYP
ARFSGSGSGTSYSLTISSMEAEDAATYYCHGQYHRSFRTFGGGTKLEIK

16C3 Heavy chain variable region amino acid sequence (SEQ 1D NG: 115}
EVQLQOSGPELVKPGASVRISCKASGYTFTDYNMDWVYKQSHGKSLEWIGYTYPSNGGT
GYNQKFKSKATLTVDKSSNTAYMELHSLTSEDSAVYYCARVPYYDYLYYYAMDYWG
QGTSVTVSS

16C3 Light chain variable region amino acid sequence (SEQ 1D NO:116)
QIVLSQSPATLSASPGEKVTMACRASSSVSFMHWY QQKPGSSPOFWIYATSNLASGVPAR
FSGSGSGTSYSLTISRVEAEDAATYYCQOWSTNPYMY TFGGGTKLEIK

45G10 Heavy chain variable region amino acid sequence (SEQ 1D NG:117)
EVQLVESGGGLVKPGGSLKLSCAASGFTFSDYGMHEHWVROAPEKGLEWVAYIFSGRSTIY
YADTVEGRFTISRDNAKNTUFLQMTSLRSEDTAMYYCARADGRGAMDYWGQGTSVTY
S8

45(G10 Light chan variable region amine acid sequence (SEQ 1D NO:118)
DVOMTOTTSSLSASLGDRVTISCRASODISKFLNWYQQKPDGTVTLLIVYTSRLHSGVPS
RESGSGSGTDYSLTISNLDOQEDIATYFCQOGNTLPWTFGGGTELEIR

48A6 Heavy chain variable region aming acid sequence (SEQ D NG:119)
EVQLVESGGDLMEKPGGSLKISCAASGFTFSSYGMSWVYRQTPDKRLEWVATIRSGGTYT
FYPDSVEGRFTISRDNAKNTLYLOMSSLESEDTAMY YCARRGWLLHYYAMDYWGQG
TEVTVSS

48A6 Light chamn varnable region amino acid sequence (SEQ 1D NO:120)
NIVLTOSPASLAVSLGORATIRCRPSESVDAFGNSFMHWFQOQKPGOPPKLLIYLSSKLESG
VPARFSGSGSRTDFTLTIDPVEADDAATYYCQQHNEDPFTIFGSGTKLEIK

53F10 Heavy cham variable region amino acid sequence (SEQ 1D NO:121)
EVOVVESGGGLVKPGGSLKLSCAASGHFTFSDY GMHWVROAPEKGLEWVAYISTGHTYV
YYADTVKGRFIMSRONAKNTLFLOMTSLRSEDTAIYYCARADGRGAMDYWGQGTSVI
V8§

53F10 Light chain variable region amino acid sequence (SEG 1D NG:1122)
DIOMTQTTSSLSASLGDRVTISCRASQDISNFLNWYQGKPDGTVTLLIYYTSRLHSGVYPS
RESGSGSGTDYSLTISNLEQEDFATYFCQOGNTLPWTFGGGTKLEIK

HzS5A7 v5 Heavy chain vanable region amino acid sequence (SEQ 1D N(O:123)
EVQLVESGGGLVQGPGGSLRLSCAASGFTFSSYGMSWVROQAPGKGLEWVATISGGGSYT
NYPDSVKGRFTISRDNAKNSLYLGMNSLRAEDTAVYYCARREWRYTLYAMDBYWGQOG
TTVIVSS
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HzSA7vS Light chain variable region amino acid sequence (SEQ D NO:124)
DIGLTQSPSFLSASYGDRVTITCRASESVESYGSSFMHW YQOKPGRKAPKELIYLTSNLES
GVPERFSGSGSGTEFTLTISSLOPEDFATY YCOQQNNEDPFTFGOQGTKLEIK

HzS5A7.v5 Heavy chain aming acid sequence with signal sequence underlined (SEQ ID N{128)
MDMRVPAQLLGLELT WIRGARCEVOQLVESGGGLVOPGGSLRLSCAASGFTFSSYGMS
WYRQAPGKGLEWVATISGGGSYTNYPDSVEGRFTISRDNAKNSLYLOMNSLRAEDTAY
YYCARREWRYTLYAMDYWGOGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVK
DYFPEPVTVSWNSGALTSGVHTFPAVLOQSSGLYSLSSVVTVPSSSLGTQTYICNYVNHKPS
NTKVDEKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPRKPKDTLMISRTPEVICVYVVDVS
HEDPEVKFNWYVDGVEVHNAKTRKPREEQYGSTYRVVSVLTVLHODWLNGKEYKCKY
SNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWES
NGOPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWOQOGNVESCSVMHEAT HNHYTQKSE
SLSPGK

Hz5A7 v5 Heavy chain amino acid sequence without signal sequence (SEQ [D NO:126)
EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYOGMSWVRGAPGKGLEWVATISGGGSYT
NYPDSVEGRFTISRDNAKNSLYLOMNSLRAEDTAVYYCARREWRYTLYAMDYWGQG
TTVTVSSASTRGPSVFPLAPSSKSTSGGTAALGCLVEDYFPEPVTVSWNSGALTSGVHTF
PAVLQSSGLYSLSSVVTVPRSSSLOTOTYIONVNHKPSNTKVDKEVEPKSCDKTHTCPPCP
APELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVEKFNWYVDGVEVHNAKT
KPREEQYGSTYRVVSVLIVLHODWILNGEEYKCKVSNKALPAPIEKTISKAKGQPREP(
VYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFL
YSKLTVDESRWOQOQGNVESCSVMHEALHNHY TQKSLSLSPGK

Hz5A7 v5 Light chaim amino acid sequence with signal sequence underlined (SEQ 1D N(O:127)
MDMRVPAQLLGLELLWILRGARCDIGLTQSPSFLEASVGDRVTITCRASESVESYGSSFM
HWYQQKPGKAPKLLIYLTSNLESGYPSRFSGSGSGTEFTLTISSLOPEDFATYYCQQOQNNE
DPFTFGOQGTKLEIKRTY AAPSVFIFPPSDEQLKSGTASVVULLNNFYPREAKVOWEVDN
ALQSGNSQESVTEQDSKDSTYSLASTLTLSKADYEKHKVYACEVTHOQGLSSPVTERFNR
GEC

Hz3A7.v5 Light chain amino acid sequence without signal sequence (SEQ 1D NOG: 128}
DIGLTOSPSFLSASVGDRYTITCRASESVESYGSSFMHWYQOQKPGKAPKLLIYLTSNLES
GVPSRESGRGSGTEFTLTISSLOPEDFATYYCQONNEDPFTFGQOTKLEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCLLNNFYPREAKVOWRKVDNALQGSGNSQESVTEGDSKDSTYSLSS
TUTLSKADYEKHKVYACEVTHOQGLSSPVTKSFNRGEC

Human 1gG1 constant region {(SEQ 1D NO:129)
ASTKGPSVFPLAPSSKSTSGGTAALGCLVEKDYFPEPVTVSWNSGALTSGVHTFPAVLQSS
GLYSLESSYVTVPSSSLGTQTYICNYNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGG
PSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEGQY
NSTYRVVEVLTVLHODWELNGKEYKCKVSNKALPAPIEK TISKAKGOPREPOVYTLPPSR
EEMTKNQVSLTCLVKGFYPSIHAVEWESNGOPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWQQONVEFSCSYMHEALHNHYTQKSLSLSPGK

138



WO 2021/127200 PCT/US2020/065642

Homan [g(G1 constant region E233A/L235A (SEQ 1D NO:130)
ASTKGPSVFPLAPSSKSTSGGTAALGULVEDYFPEPVTVEWNSGALTSGVHTFPAVLQSS
GLYSLSSVVTVPSSSLOTOTYICNVNHEKPSNTRKVDKEKVEPKSCDKTHTCPPCPAPALAG
GPSVFLFPPKPKDTLMISRTPEVTOVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQ
YNSTYRVYSVLETVLHODWLENGKEYKUKVSNKALPAPIEK TISKAKGOPREPQVYTLPPS
REEMTKNGVSLTCLVKGFYPSDIAVEWESNGOPENNYKTTPPYVLDSDGSFFLYSKLTVD
KSRWOQGNVFSCSVMHEALBNHYTQKSLSLSPGK

Human [g(G1 constant region L234A/L235A (SEQ I NO:131)
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPA
VLQSSGLYSLSSVVTVPSSSLGTOTYICNYNHKPSNTRKVDRKKVEPKSCDKTHTCP
PCPAPEAAGGPSVELFPPRKPKDTEMISRTPEVTCVVVDVSHEDPEVEFNWY VDG
VEVHNAKTKPREEQYNSTYRVVSVLUTVLHQDWINGKEYKCKVSNKALPAPIEK
TISKAKGOPREPOQVYTLPPSREEMTKNOQVSLTCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSKUTVDRKSRWQOQGNVESCSYMHEALHNHYTQKSLSL
SPGK

Human TgG1 constant region L234A/L235A/P320G (SEQ 1D NO:132)
ASTEGPSVFPLAPSSKESTSGGTAALGCLVKDYFPEPVIVSWNSGALTSGVHTIPA
VEQSSGLYSLASVVTVPSSSLGTOTYICNVNHKPSNTRKVDEKVEPKESCDKTHTCP
PCPAPEAAGGPSVFLFPPRPKDTLMISRTPEVTCVVVDVSHEDPEVEFNWYVDG
VEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALGAPIEK
TISKAKGOPREPQVYTLPPSREEMTKNOVSLTCLVEGFYPSDIAVEWESNGQPEN
NYKTTPEVLDSDGSFFLYSKLTVDRSRWOQGNVISCSVMHEALHNHYTQKSLSL
SPGK

Human IgG1 constant region N297G (REQ [D N{(:1133)

ASTRGPRVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL(QSS
GLYSLESSVVTVPSSSLGTOTYICNVNHKPSNTKVDBKRVEPKSCDKTHTCPPCPAPELLGG
PSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQY
GSTYRVVESVLTVEHODWENGEEYKCKVSNKALPAPIEKTISKAKGOPREPOQVYTLPPSR
EEMTRENOVSLTCLVKGFYPSDHAVEWESNGOPENNYKTTPPVLDSDGSFFLYSKLTVDBK
SRWQOQGNVFSCSVMHEALHNHYTOKSLSLSPGK

Human 1gG1 constant region N297G/H310A (SEQ 12 NO:134)
ASTKGPSVFPLAPSSKSTSGGTAALGCLVEKDYFPEPVTVSWNSGALTSGVHTFPAVLQSS
GLYSLSSYVTVPSSSLGTQTYICNYNHKPENTKVDEKKVEPKSCDKTHTCPPCPAPELLGG
PSVFLFPPKPEKDTLMISRTPEVTICVYVVDYVSHEDPEVKFNWYVDGVEVHNAKTKPREEQY
GSTYRVVSVLTVLAQDWLNGKEYKCKVSNKALPAPIEK TISKAKGOQPREPOQVYTLPPSR
EEMTKNQVSLTCLVKGFYPSPHAVEWESNGGPENNYKTTPPVLDSDGSFFLYSKLTVDK
SRWOQQGNVESCSYMHEALHNHYTQKSLSLEPGK

Human Kappa light chain constant region (SEQ ID NO:135)

RIVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQ
DSKDSTYSLSSTLTLSKADYERKHKVYACEVTHOGLSSPVTRSENRGEC
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Homan Lambda light chain constant region (SEQ 1D NG:136)
GOPKAAPSVTLFPPSSEELOQANKATLVULISDFYPGAVIVAWKADSSPVKAGVETTTPR
KOSNNKYAASSYLSLTPEQWKSHRSYSCOVTHEGSTVEKTYVAPTECS

Homan [LT3 [g-hike C2-type D1 and D2 amino acid sequence without N-terminal domain {aa
27-218Y {(SEQ D NO:137)
QAGPLPKPTLWAFPGSVISWGNSVTIWCQGTLEAREYRLDKEESPAPWDRONPLEFKNK
ARFSIPSMTEDYAGRYRCYYRSPYGWSQPSDPLELVMTGAYSKPTLSALPSPLVTSGKS
VILLCOSRSPMDTFLLIKFRAAHPLLHLRSEHGAQOQHQAFFPMSPVTSVHGGTYRCFESS
HGFSHYLLSHPSDPLELIVS

Human Fibronectin with predicted signal sequence underlined (SEQ 1D NO: 138}
MERGPGPGLILLAVOCLGTAVPSTGASKESKROAGOMVQPOSPYAVSGSKPGCYDNGK
HYQINQOWERTYLGNALVCTCYGGSRGFNCESKPEAEETCFDEKYTGNTYRVGDTYERP
KDSMIWDCTCIGAGRGRISCTIANRCHEGGQSYRIGDTWRRPHETGGYMLECVCLGNG
KGEWTCKPIAEKCFDHAAGTSYVVGETWERPYGGWMMYDCTCLGEGSGRITCTSRNR
CNDODTRTSYRIGDTWSKKDNRGNLLOCICTOGNGRGEWRK CERHTSVOTTSSGSGPFTD
VRAAVYQPQPHPOQPPPYGHCVTDSGVVYSVGMOWLKTOGNKQMLCTCLGNGVSCQRE
TAVTQTYGGNANGEPCVLPFTYNGRTFYSCTTEGRODGHLWCSTTSNYEQDQKYSFCT
DHTVLVQTRGGNSNGALCHFPFLYNNHNYTDCTSEGRRDNMKWCGTTONYDADQRF
GFCPMAAHEEICTTNEGYMYRIGDOWDKQOQHDMGHMMRCTCVONGRGEWTCIAYSQL
RDGCIVDDITYNVNDTFHKRBEEGHMLNCTCFGOGRGRWEKCDPVDQCODSETGTFY (O
GDSWEKYVHGVRYQCYCYGRGIGEWHCOPLOQTYPSSSGPVEVFITETPSQPNSHPIQWN
APQPSHISKYILRWRPENSVGRWEREATIPGHLNSYTIKGLKPGVVYEGQLISIQQYGHGE
VIRFDFTTTSTSTPVTSNTVTIGETTPISPLVATSESVTEITASSFVVSWVSASDTVSGFRVE
YELSEEGDEPQYLDLPSTATSVNIPDLLPGRKYIVNVYQISEDGEQSLILSTSQTTAPDAPP
DTTVDOQVDDTSIVVRWERPOAPITGYRIVYSPSVEGSSTELNLPETANSVTLSBDLOPGYQ
YNITIYAVEENQGESTPVVIQUETTGTPRSDTVPSPRELOFVEVTDVEVTIMWIPPESAVT
GYRVDVIPYNLPGEHGORLPISRNTFAEVTGLSPGVTYYFEVFAVSHGRESKPLTAQQOTT
KLDAPTNLQFVNETDSTVLVRWTPPRAGITGYRLTVGLTRRGOPROYNVGPSVSKYPLR
NLOGPASEYTVSLVAIKGNQESPKATGVFTTLOPGSSIPPYNTEVTETTIVITWTPAPRIGEFK
LGVRPSOQGOGEAPREVTSDSGSIVYSGLTIPGVEYVYTIQVLRDGQERDAPIVNKVVTPLAP
PINLHLEANPDTGVLTVSWERSTTPDITGYRITTTPINGQQGNSLEEVVHADQSSCTFDN
LEPGLEYNVSVYTVKDDKESVPISDTUHPEVPOLTDLSFYDITDSSIGERWTPLNSSTHGYR.
ITVVAAGEGIPIFEDFVDESVOGYYTVTGLEPGIDYDISVITLINGGESAPTTLTQOQTAVPPRPT
DERFTNIGPDTMRVTWAPPPSIDLTNFLVRYSPVKNEEDYVAFLSISPSDNAVVLTNLLPG
TEYVVSVSSVYEQHESTPLRGROKTGLDSPTGIDFSDITANSFTVHWIAPRATITGYRIRH
HPEHFSGRPREDRVPHSRNSITLTNLTPGTEYVVSIVALNGREESPLLIGQOSTYVSDVPRD
LEVVAATPTSLLISWDAPAVTVRYYRITYGETGONSPYGEFTVPGSKSTATISGLKPGVD
YTITVYAVTGRGDSPASSKPISINYRTEIDKPSOMOQVTDVODNSISVKWLPSSSPYTGYRY
TTTPRKNGPGPTK TR TAGPDOQTEMTIHGLOPTVEYVVSVYAQNPSGESQPLVOTAVTINID
RPKGLAFTDVDVDSIKIAWESPQGOVSRYRYTYSSPEDGIHELFPAPDGEEDTARLQGLR.
PGSEYTVSVVALHDDMESQPLIGTOS TAIPAPTDLKFTOVTIPTSLSAQWTPPNVOLTGYR
VRYTPKEKTGPMKEINLAPDSSSVVVSGLMVATKYEVSVYALKDTLTSRPAQGVVTTL
ENVSPPRRARVTDATETTITISWRTKTETITGFOQVEBAVPANGOTPIQRTIKPDVRSYTITGL
QPGTDYRKIYLYTLNDNARSSPVVIDASTAIDAPSNLRFLATTPNSLLYVSWOPPRARITGYH
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KYEKPGSPPREVYVPRPRPGVTEATITGLEPGTEYTIYVIALKNNQKSEPLIGRKKTDELPQ
LVTLPHENLHGPEIL DVPSTVOKTPEFVTHPGY DTGNGIQLPGTSGOOPSVGOOMIFEEHG
FRRTTPPTTATPIRHRPRPYPPNVGEEIQIGHIPREDVIYHL YPHGPGLNPNASTGOEALS

QITISWAPFQDTSEYUSCHPVGTREEPLOFRVPGTSTSATLTGLTRGATYNVIVEALKD(O
QRHKVREEVVTVONSVNEGLNQPTDDSCEFDPYTVSHYAVGDEWERMSESGFRKLLCQC

LGFGSGHFRCDSSRWCHDNGYVNYKIGEKWDRQGENGOMMSCTCLONGK GEFKCDPH

EATCYDDGKTYHVGEQWQRKEYLGAICSCTCTGGORGWRCDNCRRPGGEPSPEGTTGQ

SYNQYSQRYHORTNTNVNCPIECFMPLDVQADREDSRE

Human Fibronectin with predicted signal sequence (SEQ ID NO:139)
QAQOMVOQPQSPVAVSOSKPGCYDNGKHYQINGOWERTYLGNALVCTCYGGSRGFNCE
SKPEAEETCFDEYTGNTYRVGDTYERPKDSMIWD CTCIGAGRGRISCTIANRCHEGGQS
YRIGDTWRRPHETGGYMLECVCLGNGKGEWTCKPIAEKCFDHAAGTSYVVGETWEKY
YOGWMMVDCTCLGEGSGRITCTSRNRCNDQDTRTSYRIGDTWSKKDNRGNLLQCICTG
NGRGEWKCERHTSVQTTSSGSGPFTDVRAAVYQPQPHPOPPPYGHCVIDSGVVYSVGM
QWLKTQGNKOMUCTCLGNGVSCQETAVTQTYGGNSNGEPCVLPETYNGRTFYSCTTEG
RODGHLWCSTTSNYEQDOKYSFCTDHTVLVOTRGGNSNGALCHFPFLYNNHNYTDCTS
EGRRDNMEWCGTTONYDADOKFGFCPMAAHEEICTTNEGVMYRIGDQWDRKQHDMG
HMMRCTCVGONGRGEWTCIAYSQLRDQCIVDDITYNVNDTFHKRHEEGHMINCTCFGQ
GRGRWKCDPVDOCOQDISETGTFYQIGDSWERYVHGVRYQUYCYGRGIGEWHCQPLQTY
PSSSGPVEVFITETPSQPNSHPIQOWNAPQPSHISKYILRWRPEKNSVGRWKEATIPGHINSY
TIKGLEPGVVYEGOLISIQQYGHQEVTRFDFTTTSTSTPVTSNTVTGETTPFSPLVATSES
VTEITASSFVVSWVSASDTVSGFRVEYELSEEGDEPQYLDLPSTATSVNIPDLLPGRKYIV
NVYQISEDGEQSLILSTSOTTAPDAPPDTTIVDOVDDTRIVVRWERPOAPITGYRIVYSPSY
EGSSTELNLPETANSVTLADLOPGVOYNITIVAVEENQESTPVVIQQETTGTPRSDTVRSP
RPLOFVEVTIDVKVTIMWTPPESAVTGYRVDVIPVNLPGEHGORLPISRNTFAEVTGLSPG
VIYYFREVFAVSHGRESKPLTAQOQTTRLDAPTNLOFVNETDSTVLVRWTPPRAQITGYRL
TVGLTRRGOPROYNVGPSVSKYPLRNLOPASEYTVSLVAIKGNQESPRATGVITTLOPG
SSIPPYNTEVTETTIVITWTPAPRIGFKLGVRPSQGGEAPREVTSDSGSIVVSGLTPGVEYY
YTIQVLRDGQERDAPIVNKVVTPLSPPTNLHLEANPDTGVLTVSWERSTTPDITGYRITTT
PINGQOQGNSLEEVVHADQSSCTFDNLSPGLEYNVSVYTVRDDKESVPISDTIHPEVPOLT
DLSFVDITDSSIGLRWTPLNSSTHGYRITVVAAGEGIPIFEDFVDSSVGYYTVTGLEPGIDY
DISVITLINGGESAPTTLTQQTAVPPPTDLRFTNIGPD TMRVTWAPPPSIDLTNFLVRYSPV
KNEEDVAELSISPSENAVVLTNLLPGTEYVVSVSSVYEQHESTPLRGROKTGLDSPTGID
FSDITANSFTVHWIAPRATITGYRIRHHPEHFSGRPREDRVPHSRNSITLTNLTPGTEYVVS
IVALNGREESPLLIGOQSTYSDVPRDLEVVAATPTSLLISWDRAPAVTIVRYYRITYGETGG
NSPYQEFTVPGSKSTATISGLKPGVDYTITVYAVTGRGDSPASSKPISINYRTEIDKPSQOM
QVTDVQDNSISVKWLPSSSPYTGYRVTITTPEKNGPGPTKTKTAGPDQTEMTIEGLQPTVE
YVVSVYAQNPSGESQPLVQTAVTINIDRPKGLAFTDVDVDSIKIAWESPQGQVSRYRVTY
SSPEDGIHELFPAPDGEEDTAELQGLRPGSEYTVSVV ALHDDMESGPLIGTQSTAIPAPTD
LKFTOVTPTSLSAQWIPPNVOLTGYRVRVTPKEKTGPMEKEINLAPDSSSYVVSGLMVAT
KYEVSVYALKDTLTSRPAQGVVTTLENVSPPRRARVIDATETTITISWRTKTETITGFQV
DAVPANGQTPIQRTIKPDVRSYTITGLOPGTDYKIYLYTLNDNARSSPVVIDASTAIDAPS
NLRFLATTPNSLLVSWOPPRARITGYHKYEKPGSPPREVVPRPRPGVTEATITGLEPGTEY
TIYVIALKNNQKSEPLIGREKKTDELPQLVTLPHPNLHGPEILDVPSTVOKTPFVTHPGYDT
GNGIQLPGTSGOGPSVGOOMIFEEHGFRRTIPPTTATPIRHRPRPYPPNVGEEIMGHIPRE
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DVEYHLYPHGPGLNPNASTGQEALSQTTISWAPFQDTSEYHSCHPVGTDEEPLOFRVPG

TSTSATLTGLTRGATYNVIVEALKDQORHKVREEVVTIVONSVNEGLNOQPTDDSCFDPYT
VSHYAVGDEWERMSESGFKLLCQCLGFGSGHFRUDSSRWUHDNGVNYKIGEKWDROG
ENGOMMSCTCLONGKGEFKCDPHEATCYDDRGKTYHVGEQWOKEYLGAICSCTCFGHO
ROGWRCDNCRRPGGEPSPEGTTGQSYNOQYSOQRYHQRINTNVNCPIECFMPLDVOADRED

Human Fibronectin fragment containing heparin-binding and collagen-binding domains (~70
kDa fragment) (SEQ 1D NO:140)
QAQOMVGPQSPVAVSOSKPGCYDNGKHYQINQOWERTYLGNALVCTCYGGSRGENCE
SKPEAEETCFDRKYTGNTYRVGDTYERPRKDSMIWDCTCIGAGRGRISCTIANRCHEGGQS
YKIGDTWRRPHETGGYMLECVCLOGNGKGEWTCKPIAEKCFDHAAGTISY VYV GETWEKP
YOGWMMYDCTCLGEGSGRITCTSRNRCONDODTRTSYRIGDTWSKKDNRGNLLQCICTG
NGRGEWKCERHTSVQTTSSGSGPFTDVRAAVYQPQPHPOPPPYGHCVTDSGVVYSVGM
QWLKTQGNKOMLCTCLGNGYSCQETAVTOTYGONSNGEPCYLPFTYNGRTIFYSCTTEG
RODGHLWCSTTSNYEQDOQKYSFCTDHTYVLVQTRGGNSNGALCHFPFLYNNHNYTDCTS
EGRRDNMEWCGTTONYDADQKFGFCPMAAHEEICTTNEGVMYRIGDQWDKQHDMG
HMMRCTCYVGNGRGEWTCIAYSQLRDOCIVDDITYNVNDTFHKRHEEGHMINCTCFGQ
GRGRWKCDPVDOCODSETGTFYQIGDSWEKYVHGVRYQCYCYGRGIGEWHCQPLQTY
PS8

Human Fibronectin fragment containing heparin-binding domain {(~30 kDa fragment) (SEQ ID
NG 141
QAQOMVOPQSPYVAVIQSKPGCYDNGKHYQINQOWERTYLGNALVCTCYGGSRGENCE
SEPEAEETCFDEYTGNTYRVGDTYERPKDEMIWDCTCIGAGRGRISCTIANRCHEGGQS
YRIGDTWRRPHETGGYMLECVCLGNGKGEWTCKPIAEKCFDHAAGTSYVVGETWEKP
YOQGWMMYDCTCLGEGSGRITCTSRNRCNDODTRTISYRIGDTWSKEDNRGNLLQCICTG
NGRGEWKCER

Human Fibronectin fragment containing collagen-binding domain {(~45 kDa fragment) {(SEQ ID
N(:1423
HTSVQTTSSGSGPFTDVRAAVYQPOPHPOPPPYGHCVTDSGVVYSVGMOQWLK TQGNK
OMLCTCLGNGVSCQETAVTOTYGONSNGEPCVLPFTYNGRTFYSCTTEGRODGHLWCS
TTSNYEQDORYSFCTDHTVLVOTRGONSNGALCHIFPFLYNNHNYTDCTSEGRRDNME
WCGTTONYDADQREFGFCPMAAHEEICTINEGVMYRIGDOWDKQHDMGHMMRCTCY
ONGRGEWTCIAYSQLRDQCIVDDITYNYNDTFHKRHEEGHMUNCTCFGQGRGRWKCD
PYDOQCQODSETGTIFYUGDSWEKYVHGVRYQUYCYGRGIGEWHCQPLQTYPSS

Human Fibronectin fragment containing type 1 repeat 1 {SEQ 1D N(.143)
PGCYDNGKHYQINQOWERTYLGNALVCTCYGGSRGENCESKPEA

Human Fibronectin fragment containing type 1 repeat 2 {SEQ 1D NG 144)
ETCFDKYTGNTYRVGDTYERPKDSMIWDCTCIGAGRGRISCTIA

Human Fibronectin fragment containing type 1 repeat 3 {SEQ 1D NG 145)
NRCHEGGOSYRIGDTWRRPHETGGYMLECVCLGNGKGEWTCKPL
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Homan Fibronectin fragment contaiming type I repeat 4 (SEQ 1D NO:146)
AEKCFDHAAGTSYVVGETWEKPY QGWMMYDCTCLGEGSGRITCTSR

Human Fibronectin fragment containing type I repeat 5 (SEQ 1D NG:147)
NRCNDGDTRTSYRIGDTWSKKDNRGNLLOCICTGNGRGEWKCERH

Human CNTFR-alpha with predicted signal sequence underlined (SEQ 1D NG:148)
MAAPYPWACCAVLAAAAAVVYAQRHSPQEAPHVOYERLGSDVTLPCGTANWDAAVT
WRYNGTDLAPDLINGSQLVLHGLELGHSGLYACFHRDSWHLRHOVLLEVGLPPREPVL
SCRENTYPKGFYCSWHLPTPTYIPNTEFNVTVLHGSKIMVCEKDPALKNRCHIRYMHLEST
IKYKVSISVENALGHNATAITFDEFTIVKPDPPENVVARPVPSNPRRLEVIWOTPSTWEDP
ESFPLEKFFLRYRPLILDOQWQRHVELSDGTAHTITDAYAGKEYHGVAAKDNEIGTWSDWSY
AAHATPWITEEPRHLTTEAQAAETTTSTTSSLAPPPTTKICDPGELGSGGGPSAPFLVESVPE
TLALAAAAATASSLLE

Human CNTFR-alpha without predicted signal sequence (SEQ 1D NO:149)
QRHSPOEAPHVOQYERLGSDVTLPCGTANWDAAVITWRVNGTDLAPDLLNGSQLVLHGL
FLGHSGLYACFHRDSWHLRHOVLLHVGLPPREPVLSCRSNTYPRGEFYCSWHLPTPTYIP
NTFNVTVLHGSKIMVCEKDPALENRCHIRYMHLFSTIKYKVSISVANALGHNATAITFDE
FIIVEPDPPENVVARPYVPSNPRRLEVTWOTPSTWPDPESFPLEFFLRYRPLILDOWQHVE
LADGTAHTITDAYAGKEYHOVAAKDNEIGTWSDWSVAAHATPWTEEPRHLTTEAQAA
ETTTSTTSSLAPPPTTKICDPGELGSGGGPSAPTLVSVPITLALAAAAATASSLLI

Human CNTFR-alpha - mature form (SEQ ID NO:150)
QRHSPOEAPHVOYERLGSDVTLPCGTANWDAAVTIWRVNGTDLAPDLINGSQLVLHGL
ELGHSGLYACFHRDSWHLRHOVLLHVGLPPREPVLSCRSNTYPKGFYCSWHLPTPTYIP
NTFNVTVLHGSKIMVCEKDPALENRCHIRYMHELFSTIKYKVSISVENALGHNATAITFDE
FIIVKPDPPENVVARPVPSNPRRLEVTWOQTPSTWPDPESFPLEFFLRYRPLILDQWOQHVE
LSDGTAHTITDAYAGKEYHQVAAKDNEIGTWSDWSVAAHATPWTEEPRHLTTEAQAA
ETTTSTTSSLAPPPTTRICDPGELGS

Human CNTFR-alpha fragment containing Ig-fike C2 type doman (SEQ I3 NO:151)
QRHSPOEAPHVOYERLGSDVTLPCOTANWBAAVTWRVNGTDLAPDLENGSQLVLHGL
ELGHSGLYACFHRDSWHLRHOVLLH

Human CNTFR-alpha fragment containing FN type I domain 1 (SEQ 1D NG:152
PPREPVLSCRENTYPKGFYCSWHLPTPTYIPNTEFNVTVLHGSKIMVCEKDPAL KNRCHIR
YMHLFSTIKYKVSISVSNALGHNATAITFDEFTIVEPDPPENVVARPVPSNPRRLEVT

Human CNTFR-alpha fragment containing FN type Il domain 2 (SEQ 1D NG:153)
WOTPSTWPDPESFPLKFFLRYRPLILDOWQHVELSDGTAHTITDAYAGKEYHQVAAKD
NEIGTWSDWSVAAHATPWTEEP

Hexahistidine peptide tag (SEQ ID NG:154)

HHHREHH
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Huoman ILT3 Domain 2 with stem amino acid sequence {aa 124-259) (8EQ ID NO:155)
PTLSALPSPLVTSGKSVTLLCQSREPMDTFLLIKERAAHPLLHI RSEHGAQQHQAEFPMS
PYTSVHGGTYRCFSSHGFSHYLLSHPSDPLELIVEGSLEDPRPSPTRSVSTAAGPEDQPEM
PTGSVPHSGLRRHWE

Hz48A6 heavy chain variable region amino acid sequences

HC-BO (SEQ ID NO:156)
EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYGMSWYVRGQAPGKGLEWVATISSGGTYT
FYPDSVEKGRFTISRDNAKNSLYLOMNSLRAFDTAVYYCARRGWLLHYYAMDYWGOG
TSVTVSES

HC-B1 (SEQ ID NO:157)
EVQLVESGGGLMOPGGSLRLSCAASGFTFSSYGMSWVRQAPGKGLEWVATISSGGTYT
FYPDSVEKGRFTISRDNAKNSLYLOMNSLRAFDTAVYYCARRGWLLHYYAMDYWGOG
TSVTVSES

HC-CO (SEQ ID NG:158)
EVQLVESGGGLVQPGGSLRLSCAASGEFTFSSYGMSWVRGAPGKGLEWVGTISSGGTYT
FYPDSVEGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARRGWLLHYYAMDYWGQGT
LVTVSS

HC-CU{SEQ ID NG 159
EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYOMASWVRQAPGKGLEWVATISSGGTYT
FYPDSVEGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARRGWLLHYYAMDYWGQGT
LVTVSSHC-C2 (SEQ ID NG 160
EVQLVESGGGLMQPGGSLRLSCAASGFTRFSSYGMSWVROQAPGKGLEWVATISSGGTYT
FYPDSVEGRFTISRDNSKNTLYLOQMNSLRAEDTAVYYCARRGWLLHYYAMDYWGQGT
LVTVSS

Hz48A6 light chain variable region amino acid sequence

LC-C2 (SEQ 1D NO: 161)
DIGLTOSPSFLSASVGDRYTITCRPSESVDSFGNSFMHWEFQOKPGKAPKLLIYLSSKLESG
VPSRESGSGSGTEFTLTISSLOPEDFATYYCQOQHNEDPFTFGOQGTKVEIK

Hz45G10 heavy chain variable region amino acid sequence

HC-A2 (SEQ ID NO: 162)
EVQLVESGGGLVQPGGSLRLSCAASGFTFSDYGMHWVROQAPGKGLEWVAYIFSGSSTI
YYADTVKGRFTISRDNAKNSLYLOMNSLRAEDTAVYYCARADGRGAMDYWGQGTTY
TVSS

HC-B1 (SEQ 1D NO: 163)

EVOLVESGOGLVKPGGSLRLSCAASGFTFSDY GMHWVROAPGKGLEWVSYIFSGSSTLY
YADTVKGRFTISRDNAKNSLYLOMNSLERAFDTAVYYCARADGRGAMDYWGQGTLVT
NAR

Hz45G10 light chain variable region amino acid sequence

LC-A4 (SEQ ID NO: 164)
DIOMTQSPSSLSASVGDRVTITCRASQDISKFLNWYQOKPGKAPKLLIYYTSRLUHSGVPS
REFSGSGSGTDEFTFTISSLOPEDIATYFCQQGNTLPWTFGGGTRKLEIK
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WHAT IS CLAIMED:

1.

™

A binding agent that specifically binds human immunoglobulin-like transcript 3 (ILT3),

which comprises:

{a}

(b}

a heavy chain variable region comprising a heavy chain variable region CDR1
comprising an amino acid sequence identical or substantially identical to
GFTFSSYGMS (SEQ 1D NO:27), a heavy chain variable region CDRZ
comprising an amine acid sequence identical or substantially identical to
TISGGGSYTNYPDSVKG (SEQ 1D NO: 28}, and a heavy chamn variable region
CDR3 comprising an amino acid sequence identical or substantially identical to
REWRMTLYAMDY (SEQ ID NO:29) or REWRYTLYAMDY (SEQ ID
NG10S8), and

a hight chain variable region comprising a light chain vanable region CDR1
comprising an amine acid sequence identical or substantially identical to
RASESVDSYGNSFMH (SEG ID NO:30) or RASESVESYGSSFMH (SEQ 1D
NQC:106}, a light chain variable region CDR2 comprising an amino acid sequence
identical or substantially identical to LTSNLES (SEQ ID NG:31), and a hight
chain vanable region CDR3 comprising an aming acid sequence identical or
substantially identical to QUNNEDPFT (SEQ 1D NG:32).

The binding agent of claim 1, wheren:

{a)

(b)

the heavy chamn vanable region comprises the heavy chain variable region CDR1
comprising the amino acid sequence GEFTFSSYGMS (SEQ 1D NO.273, the heavy
chain variable region CDRZ comprising the amino acid sequence
TISGGGSYTNYPDSVKG (SEQ ID NO:28), and the heavy chain variable region
CDR3 comprising the amino acid sequence REWRMTLYAMDY (SEQ ID
N{3:29}), and

the Hight chain variable region comprises the light chain variable region CDR1
comprising the amino acid sequence RASESVDSYGNSFMH (SEQ 1D NO:303,
the Light chain vanable region CDR2 comprising the anuno acid sequence
LTSNLES {SEQ ID NO:31), and the hight chain variable region CDR3
comprising the amino acid sequence QRNNEDPFT (SEQ 1D NO:32).

The binding agent according to any one of claims 1-2, wherem the heavy chain variable

region has at least 80% sequence wdentity to SEQ ID NO: 111

The binding agent according to any one of claims 1-3, wherein the light chain variable
region has least 80% sequence identity to SEQ ID NO: 112,

143



10.

1L

WO 2021/127200 PCT/US2020/065642

The binding agent of any one of claims 1-4, wherein:
the heavy chain variable region has at least 80% sequence identity to SEQ ID NG 111
and the hight chain variable region has at least 80% sequence identity to SEQ 1D NG:112,

The binding agent of any one of claims 1-3, wherein the heavy chain variable region has
at least 90% sequence identity to SEQ ID NG 111

The binding agent of any one of claims 1-6, wherein the hght cham variable region has at
least 90% sequence identity to SEQ 1D NG:112.

The binding agent of any one of clavms 1-7, wherem:
the heavy chain variable region has at feast 90% sequence identity to SEQ ID NO:111
and the hight chain variable region has at least 90% sequence identity to SEQ 1D NO:112.

The binding agent any one of claims 1-8, wherem the heavy chamn variable region
comprises the amino acid sequence of SEQ ID NG:111.

The binding agent of any one of claims 1-9, wherein the light chain variable region
comprises the amino acid sequence of SEQ ID NO:112.

The binding agent of any one of claims 1-10, wherein the heavy chamn variable region
comprises the aming acid sequence of SEQ 113 NO: 111 and the light chain vanable
region comprises the amino acid sequence of SEQ 1D NG 112,

The binding agent of claim 1, wherein:

(@) the heavy chain varmable region comprises the heavy chain variable region CDR1
comprising the amino acid sequence GETFSSYGMS (SEQ 1D NO:27), the heavy
chain variable region CDR2 comprises the anmino acid sequence
TISGGGSYTNYPDSVKG (SEQ 1D NG: 28}, and the heavy chain variable region
CDR3 comprises the amino acid sequence REWRYTLYAMBY (SEQ ID
NG:105), and

(b} the hight chain variable region comprises the light chain vaniable region CDR1
comprises the amine acid sequence RASESVESYGSSFMH (SEQ ID NG:106),
the light chain vanable region CDR2 comprises the amino acid sequence
LTSNLES (SEG ID NO:31), and the ight chain variable region CDR3 comprises
the amino acid sequence QONNEDPFT (SEGQ ID NG:32).
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13. The binding agent according to claim 1 or 12, wherein the heavy chain variable region
has at least 80% sequence identity to SEQ 1D NO:123.

14. The binding agent according to any one of claims 1, 12 and 13, wherein a light chamn
variable region has at least 80% sequence identity to SEQ 1D NO:124.

8. The binding agent of any one of claims 1 and 12-14, wherein:
the heavy chain variable region has at least 80% sequence identity to SEQ 1D NO:123
and the hight chain variable region has at least 80% sequence identity to SEQ 1D NO: 124,

16. The binding agent of any one of claims 1 and 11-15, wherein a heavy chain variable
region has at least 90% sequence wdentity to SEQ 1D NO1123.

17. The binding agent of any one of claims 1 and 11-16, wherein the light chain variable
region has at least 90% sequence identity to SEQ 1D NO: 124

13 The binding agent of any one of claims 1 and 11-17, wheremn:
the heavy chain variable region has at least 90% sequence identity to SHQ ID N(O:123
and the light chain variable region has at least 90% sequence identity to SEQ 1D NO:124.

19, The binding agent any one of claims 1 and 11-18, wherein the heavy chain variable
region comprises the ammo acid sequence of SEQ 1D NG:123,

20. The binding agent of any one of claims 1 and 11-19, wherein the light chain variable
region comprises the amino acid sequence of SEQ 1D NO:124.

21 The binding agent of any one of claims 1 and 11-20, wherein the heavy chain variable

region comprises the amino acid sequence of SEQ 1D NO:123 and the hight chain
variable tegion comprises the amino actd sequence of SEQ ID NG 124,

22. A tinding agent that specifically binds human ILT3, wherein the binding agent comprises
a heavy chain variable region comprising a VH-CDRI1, a VH-CDR2, and a VH-CDR3
from the aromo acid sequence of SEQ ID NO: 111 and a light chain vanable region
comprising a VL-CDR1, a VL-CDR2, and a VE-CDR3 from the amino acid sequence of
SEQID NO:112.

23 A binding agent that specifically binds human ILT3, wherein the binding agent comprises
a heavy chain vaniable region comprising a VH-CDR1, a VH-CDRZ, and a VH-CDR3
from the amino acid sequence of SEQ 1D NG: 123 and a hight chain variable region
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comprising a VL-UDR1, a VL-CDRZ, and a VL-CDR3 from a light chain variable region
having the amino acid sequence of SEQ ID NO:124.

The binding agent of any one of claims 1-23, which 15 an antibody.

The binding agent of any one of claims 1-24, which is a monoclonal antibody.
The binding agent of any one of claims 1-25, which is a chimeric antibody.
The binding agent of any one of claims 1-25, which 1s a humanized antibody.

The binding agent of any one of claims 1-27, which 15 a bispecific antibody or a
multispecific antibody.

The binding agent of any one of claims 1-23, which is an antibody fragment compiising
at least one antigen-binding site.

The binding agent of claim 29, wherein the antibody fragment is a Fab, Fab', F(ab'):, Fv,
scFv, {scFv), single chain antibody, dual variable region antibody, diabody, or
nanobody.

The binding agent of any one of claims 1-28, which 15 an Ig(l antibody, optionally a
human fgG1 antibody, and further optionally a human 1gG1 antibody having reduced or

no effector function.

The binding agent of any one of claims 1-28, which 1s an TgG2 antibody, optionally a
human [2G2 antibody.

The binding agent of any one of claims 1-28, which is an IgG4 antibody, optionally a
human IgG4 antibody.

The binding agent of any one of clatms 1-28 or 31-33, which comprises a kappa light
chain constant region, optionally a human kappa light chain constant region.

The binding agent of any one of claims 1-28 or 31-33, which comprises a lambda light
chain constant region, optionally a human lambda light chain constant region.

148



WO 2021/127200 PCT/US2020/065642

3
@

An antibody that specifically binds human ILT3, which comprises a heavy chain
comprising the amine acid sequence of SEQ 1D NO:126 and a light chain comprising the
amino acid sequence of SEQ ID NG 128.

37. A binding agent that specifically binds human immunoglobulin-tike transcript 3 (ILT3},
which comprises:

(&) a heavy chain variable region comprising a heavy chain variable region CDRI
comprising an aming acid sequence identical or substantially identical to
GESLTSYGVH (SEQ ID NG:11), a heavy chain variable region CDR2
comprising an amino acid sequence identical or substantially identical to
VIWPGGTINYNSALMS (SEQ 1D NO:12), and a heavy cham variable region
CDR3 comprising an amivo acid sequence wentical or substantially identical 1o
DKYDGGWFAY (SEQ ID NG:13), and

$); a light chain variable region comprising a light chain variable region CDR1
comprising an amino acid sequence identical or substantially identical to
KASQNVRTAVA (SEQ I NO: 14}, a light chain variable region CDR2
comprising an amine acid sequence wdentical or substantially identical to
LASNRHT (SEQ ID NO:15), and a light chain variable region CDR3 comprising
an amine acid sequence identical or substantially identical to LGHLNYPLT (SEQ
IDNO:16).

38 The binding agent of claim 37, wherein the heavy chain variable region has at least 80%
identity to SEQ 1D NG:109 and the light cham variable region has at least 80% 1dentity to
SEQ ID NO:110.

39. The binding agent of claim 38, wherein the heavy chain variable region has the amino
acid sequence of SEQ ID NO:109 and the light chain variable region has the amine acid
sequence SEQ ID NO:110.

40. A binding agent that specifically binds 1L T3, which comprises a heavy chain varable
region comprising a VH-CDRI1, a VH-CDRZ, and a VH-CDR3 from the amino acid
sequence of SEQ 1D NO:109, and a light chain variable region comprising a VL-CDR1, a
VI-CDR2, and a VL-CDR3 from the amino acid sequence of SEQ ID NG 110

41, A binding agent that specifically binds human immunoglobulin-like transcript 3 (ILT3),
which comprises:

(a) a heavy chain variable region comprising a heavy chain variable region CDR1
comprising an amino acid sequence identical or substantiaily wdentical to
GYTEFTDYNMD (SEQ 1D NQO:43), a heavy chain variable region CIIR2
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comprising an aming acid sequence identical or substantially identical to
YIYPNNGGTGYNQKENS (SEQ ID NG:44), and a heavy chain variable region
CDR3 comprising an amino acid sequence identical or substantially identical to
SPYYDYVGSYAMDY {SEQ ID N(:45), and

{b) a hight chain variable region comprising a light chain variable region CDR1
comprising an anminc acid sequence identical or substantially identical to
TASSSVSSSYLH (8EQ ID NO:46), a light chain variable region CDR2
comprising an aming acid sequence identical or substantially identical to
STSNLAS (SEQ ID N(:47), and a hight chain variable region CDR3 comprising
an amino acid sequence identical or substantially identical to HQYHRSPRT (SEQ
1D NO:48).

The binding agent of claim 41, wherein the heavy chain variabie region has at least 80%
identity to SEQ 1D NO:113 and the light chain variable region has at least 80% identity to
SEQ D NO:114.

The binding agent of claim 42, wherein the heavy chain variable region comprises the
aming acid sequence of SEQ 1D N{:113 and the light chain variable region comprises
the amino acid sequence SEQ ID NO:114.

A binding agent that specifically binds ILT3, which comprises a heavy chain variable
region comprising a VH-CDR1, a VH-CDR2, and a VH-CDR3 from the amino acid
sequence of SEQ D NO:113 and a light variable region comprising a VL-CDRI, a VL-
CDRZ, and a VL-CDR3 from the amine acid sequence of SEQ ID NO:114,

A binding agent that specifically binds human momunoglobulin-bike transcript 3 (ILT3},

which comprises:

(a) a heavy chain variable region comprising a heavy chain variable region CDR1
comprising an amine acid sequence identical or substantially identical to
GYTFTDYNMD {SEQ ID N(:43), a heavy chain variable region CDR2
comprising an amino acid sequence identical or substantially identical to
YIYPSNGGTGYNQKFKS (SEQ 1D NO:59), and a heavy chain variable region
CDR3 comprising an anuno acid sequence wdentical or substantially identical to
VEYYDYLYYYAMDY (SEQ ID NO:60), and

(b} a light chan variable region comprising a hight chain variable region CDR1
comprising an amino acid sequence identical or substantially identical to
RASSSVSFMH (SEQ 1D NO:61), a light chain variable region CDR2 comprising
an amino acid sequence wdentical or substantially identical to ATSNLAS (SEQ ID
NG:62), and a hight chain variable region CDR3 comprising an amine acid
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sequence tdentical or substantially identical to QQWSTNPYMYT (SEQ 1D
NG:63).

The binding agent of claim 45, wherein the heavy chain variable region has at least 80%
identity to SEQ 1D NO:115 and the light chamn variable region has at least 80% 1dentity to
SEQID NO:116

The binding agent of claim 46, wherein the heavy chain vaniable region comprises the

amino acid sequence of SEQ 1D NG:115 and the hight chain variable region comprises
the amine acid sequence SEQ 1D NG:116.

A binding agent that specifically binds human I3, which comprises a heavy chain
variable region comprising a VH-CDRI, a VH-CDRZ, and a VH-CDR3 from the amino
acid sequence of SEQ ID NO:1115 and a light chain variable region comprising a VL~
CDR1, a VL-CDR2, and a VL-CDR3 from the amino acid sequence of SEQ ID NO: 116,

A binding agent that specifically binds human immunoglobulin-like transcript 3 (1ILT3),

which comprises:

{a)

{b)

a heavy chain variable region comprising a heavy chain variable region CDR1
comprising an amino acid sequence identical or substantially identical to
GFTFSDYGMH (SEQ ID NO:71), a heavy chan variable region CDR2
comprising an aming acid sequence wentical or substantially 1dentical to
YIFSGSSTIYYADTVEKG (SEQ 1D NG:72), and a heavy chain variable region
CDR3 comprising an aming acid sequence identical or substantally identical to
ADGRGAMDY (SEQ ID NO:73), and

a hight chain variable region comprising a light chain vanable region CDR1
comprising an amine acid sequence identical or substantially identical to
RASQDISKFLN (SEQ D NO:74), a light chain variable region CDR2
comprising an amine acid sequence identical or substantially identical to
YTSRLHS (SEQ ID NO:75), and a light chain variable region CDR3 comprising
an amino acid sequence identical or substantially identical to QUGNTLPWT
{(SEQ ID NO:76).

The binding agent of claim 49, wherein the heavy chain variable region has at least 30%

identity to SEQ ID NO: 117 and the light chain variable region has at least 80% identity to
SEQ 1 NO: 118, the heavy chain variable region has at least 80% identity to SEQ ID
NGO:162 and the light chain variable region has at least 80% identity to SEQ ID NO: 164,
or the heavy chain variable region has at least 80% 1dentity to SEQ 1D NG: 163 and the

light chain variable region has at least 80% 1dentity to SEQ ID N 164,
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The binding agent of clatm 50, wherein the heavy chain variable region comprises the
amino acid sequence of SEQ ID NO: 117 and the light chain variable region comprises
the amino acid sequence SEQ 1D NO:118; the heavy chain variable region comprises the
aming acid sequence of SEQ 1D NO:162 and the light chain variable region comprises
the amino acid sequence SEQ ID NO:164; or the heavy chain variable region comprises
the amino acid sequence of SEQ 1D NO:163 and the hight chain variable region
comprises the amino acid sequence SEQ 1D NO: 164,

A binding agent that specifically binds human ILT3, which comprises a heavy chain
variable region comprising a VH-CDR1, a VH-CDR2, and a VH-CDR3 from the amino
acid sequence of SEQ ID NO:117 and a light chain vaniable region comprising a VL-
CDR1, a VL-CDR2, and a VL-CDRS3 from the amino acid sequence of SEQ 1D NO:118,

A binding agent that specifically binds human immunoglobulin-like transcript 3 (ILT3},

which comprises:

(a) a heavy chain variable region comprising a heavy chain variable region DR
comprising an amino acid sequence identical or substantially identical to
GFTFSSYGMS (SEQ 1D NO:27), a heavy chain variable region CDR2
comprising an amino acid sequence identical or substantially identical to
TISSGGTYTFYPDSVKG (SEQ ID NG:87), and a heavy chain variable region
CDR3 comprismg an amino acid sequence wdentical or substantially identical to
RGWLLHYYAMDY (SEQ D NG:88}, and

(b} a light chain variable region comprising a light chain variable region CDR1
comprising an amino acid sequence identical or substantiaily wdentical to
RPSESVDSFGRNSFMH (SEQ ID N(:89), a light chain variable region CDR2
comprising an amine acid sequence identical or substantially identical to
LSSKLES (SEQ 1D N(G:90), and a light chain variable region CDR3 comprising
an amine acid sequence identical or substantially wentical to QQHNEDPFT (SEQ
1D NG9

The binding agent of claim 53, wherein the heavy chain variable region has at least 80%
identity to SEQ ID NO: 119 and the light chain vanable region has at least 80% identity to
SEQ ID NGO:120; the heavy chain varniable region has at least 80% identity to SEQ ID
N1 156 and the light chain variable region has at least 86% wdentity to SEQ D NG 161;
the heavy chain variable region has at least 80% identity to SEQ 1D NG:157 and the hight
chain variable region has at least 80% identity to SEQ 1D NO:161; the heavy chain
variable region has at least 80% identity to SEQ ID NGO 158 and the light chain vanable
region has at least 80% identity to SEQ 1D KO:161; the heavy chain variable region has
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at least 80% identity to SEQ I NO:159 and the light chain variable region has at least
80% wdentity to SEQ 1D NO:161; or the heavy chain variable region has at least 80%
wdentity to SEQ 1D NO: 160 and the light chain variable region has at least 80% identity to
SEQ ID NO:16l.

The binding agent of claim 54, wherein the heavy chain variable region comprises the
aming acid sequence of SEQ I3 NG:119 and the hght chain variable region comprises
the amino acid sequence SEQ ID NO:120; the heavy chain variable region comprises the
amino acid sequence of SEQ 13 NG:156 and the hght chain variable region comprises
the aming acid sequence of SEQ D NO:161; the heavy chain variable region comprises
the amino acid sequence of SEQ D NO: 157 and the light chamn variable region
comprises the ammno acid sequence of SEQ 1D NO:161; the heavy chain varable region
comprises the amino acid sequence of SEQ 1D NG 158 and the light chan vanable
region comprises the amino acid sequence of SEQ 1D N(G:161; the heavy chain variable
region comprises the amino acid sequence of SEQ 1D NO:159 and the light chain
variable region comprises the anino acid sequence of SEQ ID NG:161; or the heavy
chain vanable region comprises the amino acid sequence of SEQ 1D NG: 166 and the
light chain variable region comprises the amino acid sequence of SEQ 1D NO:161.

A binding agent that specifically binds human ILT3, which comprises a heavy chain
variable region comprising a VH-CDR1, a VH-CDRZ, and a VH-CDR3 from the amino
acid sequence of SEQ ID N 119 and a light chain vanable region comprising a VL-
CDR1, a VL-CDR2, and a VL-CDR3 from the amino acid sequence of SEQ 1D NQ:120,

A binding agent that specifically binds buman immunoglobulin-like transcript 3 (ILT3),

which comprises:

(@) a heavy chain variable region comprising a heavy chain variable region CDR1
comprising an amino acid sequence identical or substantially identical to
GFTFSDYGMH (SEQ ID NG:71), a heavy chain vatiable region CDR2
comprising an amine acid sequence wdentical or substantially identical to
YISTGHTVYYADTVKG (SEQ 1D NO:99), and a heavy chain variable region
CDR3 comprising an aming acid sequence identical or substantially 1dentical to
ADGRGAMDY (SEQ 1D NO:73), and

{b) a hight chain variable region comprising a light chain variable region CDR1
comprising an aming acid sequence wentical or substantially 1dentical to
RASQDISNFLN (SEQ ID NO:100), a light chain variable region CDR2
comprising an anunc acid sequence identical or substantially identical to
YTSRLHS (SEQ I3 NO:735), and a light chain variable region CDR3 comprising
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an aming acid sequence identical or substantially identical to QQGNTLPWT
(SEQ 1D NG:76).

58, The binding agent of claim 37, wherem the heavy chain variable region has at least 80%
identity to SEQ 1D NO:121 and the light chain variable region has at least 80% 1dentity to
SEQID NO:122.

59, The binding agent of claim 58, wherein the heavy chain vaniable region comprises the
amino acid sequence of SEQ 13 NG:121 and the hght chain variable region comprises
the amine acid sequence SEQ 1D NG:122.

60. A binding agent that specifically binds human I3, which comprises a heavy chain
variable region comprising a VH-CDRI, a VH-CDRZ, and a VH-CDR3 from the amino
acid sequence of SEQ 1D NO1121 and a light chain variable region comprising a VL~
CDR1, a VL-CDR2, and a VL-CDR3 from the amino acid sequence of SEQ 1D NO:122,

61 The binding agent of any one of claims37-60, which 1s an antibody.

62. The binding agent of any one of claims 37-61, which is a monoclonal antibody.

63. The binding agent of any one of claims 37-62, which is a chimenie antibody.

64. The binding agent of any one of claims 37-62, which is a humanized antibody.

68, The binding agent of any one of claims 37-64, which 15 a bispecific antibody or a
multispecific antibody.

60. The binding agent of any one of claims37-60, which is an antibody fragment comprising
at least one antigen-binding stte.

67. The binding agent of claim 66, wherein the antibody fragment is a Fab, Fab', F(ab), Fv,
scFv, (scEv)h, single chain antibody, dual variable region antibody, diabody, or
nanobody.

68, The binding agent of any one of claims 37-65, which is an Ig(G1 antibody, optionally a

human fgG1 antibody, and further optionally a human lgG1 antibody having reduced or
no effector function.
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The binding agent of any one of claims 37-65, which 1s an [g(32 antibody, optionaily a

human IgG2 antibody.

The binding agent of any one of claims 37-65, which 15 an [g(G4 antibody, optionaily a
human fgG4 antibody.

The binding agent of any one of claims 37-65 or 68-70, which comprises a kappa light

chain constant region, optionally a human kappa light chain constant region.

The binding agent of any one of claims 37-65 or 68-70, which comprises a lambda light
chain constant region, optionally a human lambda light chain constant region.

The binding agent or antibody of any one of claims 1-72, which binds the extracellular
domain of human IL'T3.

The binding agent or antibody of any ove of clawms 1-72, which binds the D2 domam or
the pmetion of D1 domam and B2 domam of human ILT3.

The binding agent or antibody of any one of claims 1-74, which has one or more of the
following properties:

(U binds cyno TLT3;

(1} binds human and cyno 1LT3;

(i1}  does not bind ILTZ, 1LT4, ILTS, and LILRBS;

(ivy  does not bind LILRAL, LILRAZ LILRA4, L TLRAS, and LILRAG;

(v}  isanILT3 antagonisi;

(vi) mnbits ILT3 activaty;

(vil}  ihibits ILT3 signaling in cells that express ILT3;

{(vizt}) inhibits binding of ILT3 to APOE;

(1x)  hibits binding of IL'T3 to fibronecting

(x} imhibits binding of ILT3 to CNTFR;

{xt) inhubits ILT3-induced suppression of myeloid cells;

(xi1}  inhibits ILT3-induced suppression of myeloid cell activity;

{x111} restores FcR activation 1o myeloid cells that express ILT3; and

(xiv} restores chemokine production in myeloid cells that express 113

The binding agent or antibody of any one of claims 1-75, wherein the binding agent 1s
attached to a half-life extending moiety.
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An antibody that competes with the binding agent of any one of claims 1-76 for binding
to human ILT3.

A pharmaceutical composition that comprises the binding agent or antibody of any one of
claims 1-77 and a pharmaceutically acceptable carrier.

A pharmaceutical composition that comprises the antibody of claim 36 and a

pharmaceutically acceptable carrier,

An 1solated polynucleotide or polynucleotides encoding the binding agent of any one of
claimg 1-76.

An isolated polynucleotide or polynucleotides encoding the antibody of claim 36,

A vector or vectors comprising the polynucleotide or polvnucleotides of claim 80 or
claim 81,

An isolated cell comprising the polvnucleotides of claim 80 or claim 81
An isolated cell comprising the vector or vectors of claim 82,
An 1solated cell producing the binding agent of any one of claims 1-76.

An antibody that specifically binds human immunoglobulin-like transeript 3 (ILT3),
wherein the antibody comprises:

{(a} a heavy chain varable region comprising a heavy chamn variable region CDR1
comprising an anino acid sequence identical to GFTFSSYGMS (SEQ 1D NG:27}, a
heavy chain variable region CDR2 comprising an amino acid sequence identical to
TISGGGSYTNYPDSVEG (SEQ 1D NG:28), and a heavy chain variable region CDR3
comprising an amino acid sequence identical to REWRMTLYAMBDY (SEQ ID NG:29)
except with 1 amino acid substitution, optionally wherein the substitution is of the
methionine at posttion 5 of SEQ 1D NO:29; and

(b} a light chain vanable region comprising a light chain variable region CDR1
comprising an amino acid sequence dentical or substantially identical to
RASESVDSYGNSFMH (SECQ ID NO:30) except with T or 2 anuno acid substitutions,
optionally wherein the substitutions are of the aspartic acid at position 7 and/or the
asparagine at position 11 of SEQ 1D NG:30, a light chain varniable region CDRZ
comprising an amino acid sequence identical to LTSNLES (SEQ ID NG:31), and a light
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chain vanable region CDR3 comprising an amino acid sequence dentical to
QONNEDPET (SEQ ID NO:32).

o
=3

A method of disrupting, inlibiting, or blocking the binding of 1L.T3 to fibronectin ina
mixture of cells, comprising contacting the cells with the binding agent or antibody of
any one of claims 1-77.

88, A method of disrupting, inhibiting, or blocking fibronectin-induced LT3 activity in a
nuxture of cells, comprising contacting the cells with the binding agent or antibody of
any one of claims 1-77.

39, A method of distupting, inhibiting, or blocking ILT3-induced suppression of myeloid
cells, comprising contacting the myeloid cells with the binding agent or antibody of any
one of claims 1-77.

20. A method of disrupting, inhibiting, or blocking ILT3-mduced suppression of myeloid cell
activity, comprising confacting the myeloid cells with the binding agent or antibody of
any one of claims 1-77.

91. The method of claim 90, which
(1) restores FeR activity in the myeloid cells that express ILT3;
(1} restores chemokine production by the myeloid celis that express ILT3; and/or
(111} restores immune cell (e.g., T-cell) proliferation and/or activity.

92, A method of disrupting, inhibiting, or blocking the binding of ILT3 to fibronectin m a
subject, comprising administering to the subject an effective amount of the binding agent
or antibody of any one of claims 1-77.

93, A method of disrupting, inhibiting, or blocking fibronectin-induced ILT3 activity in a
subject, comprising administering to the subject an effective amount of the binding agent
or antibody of any one of claims 1-77.

94, A method of disrupting, inhibiting, or blocking ILT3-mnduced suppression of myeloid
cells in a subject, comprising administering to the subject an effective amount of the

binding agent or antibody of any one of claims 1-77.

95, A method of disrupting, inhibiting, or blocking ILT3-induced suppression of myeloid cell
activity m a subject, comprising administering to the subject an effective amount of the
binding agent or antibody of any one of claims 1-77.
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The method of claim 95, which:
(U restores FeR activity in the myeloid cells that express ILT3, and/or
(1} restores chemoking/cytokine production in the myeloid cells that express ILT3.

A method of treating cancer in a subject, the method comprising adnunistering to the
subject a therapeutically effective amount of the binding agent or antibody of any one of

claims 1-77.

The method of claim 97, wherein the cancer i3 pancreatic cancer, breast cancer, fung
cancer, head and neck cancer, colorectal cancer, prostate cancer, skin cancer, melanoma,
stomach cancer, gastric cancer, intestinal cancer, ovarian cancer, cervical cancer, uterine
cancer, endometrial cancer, urmary bladder cancer, brain cancer, esophageal cancer, hiver
cancer, kidney cancer, sarcoma or testicular cancer.

The method of claim 97, wherein the cancer 15 a hematologic cancer.

The method of claim 97, wherein the cancer i3 myelogenous leukemia, acute myeloid
leukemia {AML), chronic myeloid lenkemia, or myelodysplastic syndrome.

A method of inhibiting tumor growth n a subject, the method cormprising administering
1o the subject a therapeutically effective amount of the binding agent or antibody of any
one of claims 1-77.

A method of increasing or enhancing an immune response 1o a tumor or tumor cells i a
subject, the method comprising admnistering to the subject a therapeutically effective
amount of the binding agent or antibody of any one of claims 1-77.

A method of activating or enhancing a persistent or long-term immune response to a
tumor or tumor cells in a subject, the method comprising administering fo the subject a
therapeutically effective amount of the binding agent or antibody of any one of claims 1-
77

A method of inhibiting tumor relapse or tumor regrowth 1n a subject, the method
comprismg administering to the subject a therapeutically effective amount of the binding
agent or antibody of any one of claims 1-77.

A method of inducing a persistent or long-term mnmunity that inhibus tumor relapse or
tumor regrowth 1n a subject, the method comprising administering to the subject a
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therapeutically effective amount of the binding agent or antibody of any one of claims 1-

The method of any one of claims 101-105, wherein the tumor 15 a pancreatic tumor, a
breast tumor, a fung tumor, a head and neck tumor, a colorectal tumor, a prostate tumor, a
skin tumor, a melanoma tumor, a stomach tumor, a gastric tumor, an intestinal tumor, an
ovarian tumor, a cervical tumor, an uterine tumor, an endometrial tumor, a bladder tumor,
a brain tumor, an esophageal tumor, a fiver tumor, a kidney tumor, a sarcoma or a
testicular tumor,

A methed of activating myeloid cells in the tumor microenvironment in a subject with a
tumor, the method comprising administering to the subject a therapeutically effective
amount of the binding agent or antibody of any one of ¢laims 1-77.

The method of claim 107, wherein the myelowd cells are primary dendritic cells or
tolerogenic dendritic cells,

The method of claim 107, wherein the mveloid cells are monocytes or macrophages.

A method of reactivating tolerogenie dendritic cells in a subject, the method comprising
administering to the subject a therapeutically effective amount of the binding agent or
antibody of any one of claims 1-77.

The method of claim 110, wherein the tolerogenic dendritic cells are found in a tumor

microenvironment.

The method of any one of claims 92-111, wherein the binding agent or antibody is
admimistered as part of a combination therapy, optionally wherein the combination
therapy coroprises an anti-PD-1 antibody.

The method of claim 112, wherein the combination therapy comprises at least one
additional therapeutic agent.

The method of any one of clairas 92-113, wherein the subject 15 a human.
Use of the binding agent or antibody of any one of claims 1-77 for treatment of cancer.
Use of the binding agent or antibody of any one of claims 1-77 in the manufacture of a

medicament for treatment of cancer.
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A method of making the binding agent or aniibody of any one of claims 1-77, the method
comprising:

(&) culturing the cell of any one of claims 83-86, and

{b) isolating the binding agent or antibody.

The roethod of clawn 117, further comprising purifying the binding agent or antibody.

The method of claim 117 or claim 118, further comprising formulating the binding agent
or antibody as a pharmaceutical composition.

An antibody that binds human ILT3 and intubits binding of human IL.T3 to fibronectin,
optionatly wherein the antibody has one or more of the following properties:

(1) also binds cyno ILT3;
(it} does not bind, or only weakly binds {(relative to ILT3), ILT2 ILT4, ILTS, and
LILRBS;

(1) does not bind, or only weakly binds (relative to ILT3), LILRAT, LILRAZ,
LHLRA4 LI RAS, and LILRASG;

(tvy s anILT3 antagonist;

{v) inhibits TLT3 activity;

(vi)  mhibits ILT3 sigoaling in cells that express TLT3;

{vi1) mhibits binding of ILT3 to APOE;

{viil} nhibits binding of ILT3 to CNTER;

(ixy  mhibits HLT3-induced suppression of myeloid cells;

x) inhibits ILT3-mnduced suppression of myeloid cell activity;

{(x1)  restores FcR activation in myeloid cells that express ILT3; and

(xi1} restores chemokine production in myeloid cells that express ILT3.

The antibody of claim 120, which has a Ko for buman TLT3 of | uM to | pM as assessed
by Biacore.

The antibody of claim 120, which comprises a human 1gG1 constant region and a human
kappa hght chain constant region.

The antibody of claim 122, wherein the human IgGT constant region comprises one or
more mutations that reduce or eliminate effector functions.

A pharmaceutical composition comprising the antibody of any one of claims 120-123,
and a pharmaceutically acceptable carrier.
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A method of treating cancer in a human subject, the method comprising administering to
the subject a therapeutically effective amount of the anttbody of any one of claims 120-
123 or the pharmaceutical composition of claim 124, optionally, wherein the cancer 1s: a
cancer that expresses high levels of fibronectin, a cancer expressing IL'T3, pancreatic
cancer, breast cancer, lung cancer, head and neck cancer, colorectal cancer, prostate
cancer, skin cancer, melanoma, stomach cancer, gastric cancer, intestinal cancer, ovarian
cancer, cervical cancer, uterine cancer, endometrial cancer, urinary bladder cancer, brain
cancer, esophageal cancer, Hiver cancer, kidney cancer, sarcoma or testicular cancer, a
hematologic cancer, myelogenous leukemia, acute myeloid leukemia (AML), chronic
myeloid leukemia, or myelodysplastic syndrome,

A pharmacentical composition comprising
(a) means for inlibiting the interaction between human ILT3 and fibronectin; and
(b} a pharmaceutically acceptable carrier.

The pharmaceutical composttion of claim 126, wherein the means for inhibiting the
interaction between human ILT3 and fibronectin is an anti-human ILT3 antibody.

The pharmaceutical composition of claim 127, wherein the antibody comprises the VH-
CDRI1, VH-CDR2, and VH-CDR3 of a heavy chain vanable region and the VL-CDRI,
VI-CDR2, and VL-CDR3 of a hight chain variable region, wherein the heavy chain
variable region and the light chain variable region comprises the amine acids sequences
respectively in:

(1) SEQ ID NGs.. 123 and 124;

(1) SEQ ID NOs.: 156 and 161

(111} SEQ 1D NGs.: 157 and 161,

(iv) SEQ ID NOs.: 158 and 161,

(v} SEQ ID NOs.. 159 and 161;

(vi) SECQ ID NGs.: 160 and 161,

{vis} SEQ I NOs.: 162 and 164, or

(vi)) SEQ 1D NOs.: 163 and 164.

The pharmaceutical composition of claim 128, wherein the antibody comprises the heavy
chain varable region and the light chain variable region comprising the amino acids
sequences, respectively, in:
(1) SEQ 1D NOs. 123 and 124;
(11} SEQ 1D NOs.:156 and 161
(111} SEQ ID NOs.: 157 and 161,
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(iv) SEQ ID NQOs.: 158 and 161,
(v} SEGQ ID NOs. 159 and 161,

{vi) SEQ I3 NQOs.: 160 and 161;
{vi) SEQ ID N(s..162 and 164; or
{(vii} SEQ 12 NQOs.:163 and 164

130, A combination comprising a binding agent or antibody of any one of clawms 1-77 or 120-
123 and an anti-PD-1 antibody.

131, A combination comprising means for inlubiting the interaction between human ILT3 and
fibronectin and an anti-PD-1 antibody.
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