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(57) Abstract: The present disclosure provides antibodies which specifically bind to human CD36 protein (hCD36) and are capable of
decreasing, inhibiting, and/or fully-blocking immune regulatory effects and/or ligand transport into cells mediated by CD36. Examples
of CD36-mediated effects, among others, may include oxidized lipid transport into CD8 T cells potentially causing cell death and fatty
acid transport in regulatory T cells increasing their survival and immune suppression in the tumor micro-environment (TME). The
present disclosure also provides methods of using the antibodies (and compositions thereof) to treat various diseases and conditions
responsive to decreasing, inhibiting and/or blocking CD36-dependent ligand transport into cells.
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ANTI-CD36 ANTIBODIES AND USES THEREOF

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority of U.S. Provisional Patent Application Number 63/317,160, filed

March 7, 2022, the entirety of which is hereby incorporated by reference herein.

FIELD
[0002] The present disclosure relates to antibodies which bind to CD36 and methods of using such

antibodies.

REFERENCE TO SEQUENCE LISTING
[0003] The official copy of the Sequence Listing is submitted concurrently with the specification as a
WIPOQO Standard ST.26 formatted XML file with file name of “09793-005WOQO1.xml”, a creation date of
February 26, 2023, and a size of 75,330 bytes. The Sequence Listing filed via USPTO Patent Center is

part of the specification and is incorporated in its entirety by reference herein.

BACKGROUND
[0004] Macrophages and other myeloid cells play a prominent role in creating as well as maintaining the
immunosuppressive environment of tumors, and there are distinct microenvironments where tumor-
associated macrophages (TAM) suppress immune response and promote other processes including
angiogenesis, cancer cell motility and metastasis (Lewis & Pollard, 2006; Pollard, 2008; Wu et al., 2020).
It was almost twenty years ago when, for example, vascular endothelial growth factor production by
TAMs was proposed to play a role in lymphatic metastasis in several human cancers (e.g., Pepper et al.,
2003), and 2006 when it was demonstrated that clodronate-liposome-mediated TAM depletion inhibits
tumor growth in experimental models via mechanisms thought to include reduction of tumor
angiogenesis (Zeisberger et al., 2006). What’s more, macrophages not only promote tumor cell egress
from a primary tumor but are also thought to facilitate seeding at distant metastatic sites (Joyce &
Pollard, 2009; Psaila & Lyden, 2009).
[0005] Whilc understanding of various pro-tumorigenic (often referred to as M2) and anti-tumorigenic
M1 macrophages as well as other myeloid cells is still growing (e.g. see Wu et al., 2020), it has long been
appreciated that high TAM number is linked to reduced patient survival (with a few notable exceptions)
and is an independent prognostic factor in many cancers (Lewis & Pollard, 2006). Furthermore, myeloid
cells referred to as myeloid-derived suppressor cells (MDSC) are found in peripheral blood and tumor
tissues of cancer patients, and depletion or otherwise targeting of MDSC in mouse models results in
improved immune responses and delayed tumor growth (Goedegebuure et al., 2011). MDSC are said to
be somewhat heterogenous but are nonetheless described to fall into monocytic versus granulocytic
subsets with distinct immunosuppressive mechanisms. Among other roles, tumor MDSC have been
implicated in the recruitment and maintenance of immunosuppressive regulatory T cells, and to promote

angiogenesis and metastasis (Goedegebuure et al., 2011; Oh et al., 2013). Like MDSC, as we now know
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at least, a CD45-positive but CD14-negative subset of human peripheral blood cells was described by
Barrett et al. (2007) as expressing CD36 and the immunosuppressive cytokine, interleukin-10.

[0006] CD36 is a transmembrane celi-surface protein that, among other names, is also knowa as platelet
glycoprotein 4, {aity acid translocase (FAT) and scavenger receptor class B member 3 (SCARB3). CD36
hinds and transports fatty acids into cells but also binds a number of other ligands such as apoptotic cells,
fow-density Hipoprotein, phospholipids and oxidized forms of the same (Pepino et al, 2014; Wang & 1,
2019). CD36 also has a separate thrombospondin binding domain (Pepine et al, 2014, Wang & L,
2319). Both of these two distinet functional events, thrombospondin versus fatty acid binding, can lead
to various downstrearn signaling events that may differ depending on cell type and various other CD36
andfor ligand interacting partners (Pepino et al,, 2014, Wang & Li, 2019). Fatty acid transport by CD36
is involved in metabolic “wiring” of various cells if not required for cell differentiation state or survival
For example, fatly acid tragsport by CII36 has been showa to be required for M2 macrophage
differentiation via a mechanism related to the level or state of endoplasmic reticulum stress (Oh et al.,
2012).

[0007] CD36 has also been shown to be critical to M2 macrophage activation as measured by markers of
immune-suppressive capacity such as PDL-2 expression (Huang et al., 2014). CD36-mediated lipid
transport is also involved in the acquisition of immune-suppressive effectors during MDSC
dilferentiation (Al-Khami et al., 2017). CD36-deficient mice have reduced numbers of tumor-resident
MDSC in all (lung and colon) tumor models tested, when compared to tumor-bearing wild type mice, and
this was reflected in tumors of wild type chimeric mice that were CD36-deficient in their bone marrow
(Al-Khami et al., 2017). Most recently, TAMs were shown to be greatly reduced in melanoma and
myeloma models in CD36-deficient mice, compared to such tumors of wild type mice, and that such
TAM in wild type mice have elevated CD36 expression and lipid accumulation compared to normal
macrophages (Su et al., 2020).

[0008] Given the importance of CD36-mediated fatty acid or other ligand uptake to M2 TAM and
MDSC biology, it might be expected that blocking of CD36 ligand transport would reduce tumor growth,
by resulting in reduced immunosuppressive capacity, angiogenesis and/or metastasis that would
otherwise be promoted by M2 TAM and MDSC. Indeed, mouse tumor models showed that tumor
growth (lung and colon) was greatly reduced in mice deficient in CD36, and that this was due to CD36
loss among bone marrow-derived cells (Al-Khami et al., 2017).

[0009] Besides myeloid cells, it has more recently been reported that CD36 is expressed on some tumor-
resident regulatory T cells, and that blocking CD36 with an antibody that prevents CD36-mediated fatty
acid transport results in reduced melanoma growth in experimental models (Wang et al., 2020).
Furthermore, CD36-deficiency on mouse regulatory T cells alone was shown to be sufficient to cause
reduced melanoma growth (Wang et al., 2020). Most recently, CD36 expression by tumor-resident CD8
T cells has been shown to impair their anti-tumor capacity, and to result in increased tumor CD8 T cell

death by lipid peroxidation leading to ferroptosis (Ma et al., 2021). A previous report also described
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CD36 on tumor-infiltrated CD8 T cells and its adverse consequences on such CD8 T cells (Xu et al.,
2020) and this report was later published in a peer-reviewed format (Xu et al., 2021).

[0010] There are also many reports of a role for ligand transport by CD36 expressed on tumor cells. For
example, CD36 has been implicated in breast cancer tamoxifen resistance (Liang et al., 2018), melanoma
chemotherapy resistance (Alioa et al., 2019) and lung cancer HER2-targeted therapy resistance (Feng et
al., 2019). As long ago as 1993, CD36 was linked to adriamycin-resistance in a screen of an adnamycin-
resistant suhline of the human myelogenous lenkemda line, K562, albeit over-expression of CD36 in the
adriamycin-sensitive parental cell line did not alone confer adriamycin resistance (Sugimoto et al., 1993).
CD36 is also involved in increased glioblastoma (Hale ¢t al., 2014) and leukemic (Ye et al., 2016) stem
cell self-renewal, survival and/or proliferation. That is, CD36 appears to be involved in chemotherapy-
resistance by leukemic stem cells in adipose tissue niches (Ye et al., 2016). Glioblastoma formation
using patient-derived glioblastoma stem cells in a xenograft mouse model was greatly reduced when
CD36 was ‘knocked-down’ in the stem cells by RNA interference, and proliferation of glioblastoma stem
cells was increased in a CD36-dependent maaner by exposue {0 oxidized low-density lipoprotein (Hale
etal., 2014). CD36 was also shown to be an informative biomarker of brain malignaocy and negatively
correlated with patient prognosis (Hale et al,, 2014).

[0011] More recently, CD36 was shown to be important to prostate cancer progression and tumor
growth in mwouse models and reducing CD36 expression in prostate cancer cells by RNA interference or
otherwise blocking CD36-mediated bipid transport with antibodies cansed reduced cell migration
capacity and tumor growth in mouse models (Watt et al., 2019},

[0012] CD36 has also been proposed as a prognostic metastasis biomarker in various cancers (reviewed
by Enciu et al., 2018) and has been shown to facilitate metastasis of oral squamous cell carcinoma
(OSCC) cells, breast cancer cells and melanoma cells in mouse models (PCT/EP20 16/073208; Pascual
etal., 2017). OSCC metastasis was seen after cell injection into an orthotopic site (the tongue) and this
was reduced by an antibody that blocks fatty acid transport by CD36. Melanoma and breast cancer cells
were injected into the blood of mice so that they could potentially colonize metastatic niches, and this
metastasis was reduced when using such cells in which CD36 was ‘knocked down’ by RNA interference
(PCT/EP20 16/073208; Pascual et al., 2017). As mentioned above, CD36 is also anticipated to be
involved in intravasation of tumor cells from a primary tumor site into lymphatic and/or blood circulation
in the first place, via its roles on immune system myeloid cells. Fatty acid transport by CD36 on liver
cancer cells was also shown to cause increased epithelial-mesenchymal transition, and chemical
inhibition of CD36-mediated fatty acid transport reduced this phenotype as well as liver cancer cell
migration (Nath et al., 2015).

[0013] All of the above paints a picture in which fatty acid or other ligand transport by CD36 into cells
is involved in metabolic adaptation or differentiation of various cell types but it should also be
highlighted that CD36 signaling leads to more direct immunosuppressive effects. Some of these were
mentioned above but it should be highlighted that it has been proposed that apoptotic cell binding via

CD36 normally facilitates homeostatic anti-inflammatory processes, and apoptotic cell binding via CD36
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is at least in part responsible for IL-10 production by macrophages (among other immunosuppressive
effects on macrophages) subsequent to apoptotic cell binding (Chung et al., 2007). CD36-mediated
ligand transport may also lead to immunosuppressive metabolites. That is, increased arachidonic acid
production as a result of CD36 ligand-induced intracellular signaling provides substrate for production of
prostaglandins (e.g. Kuda et al., 2011), some of which are known to have wide-ranging immune-
modulatory effects (e.g. see Wang & Dubois, 2006; Mizuno et al., 2019). Certainly, immune-suppressive
prostaglandin E2 is produced in many cancers by tumor cells as well as immune system cells, including
myeloid cells and others (Wang & Dubois, 2006; Mizuno et al., 2019) such as inducible regulatory T
cells (Whiteside & Jackson, 2013). What’s more, mouse macrophages at least have been shown to
produce prostaglandin E2 in a CD36-dependent manner, albeit this was not in a cancer model (Almeida
etal., 2014).

[0014] Besides the many roles of CD36 in cancer, CD36 ligand transport apparently plays a significant
pathological role in foam cell formation in atherosclerosis (e.g., Zhao et al., 2018), non-alcoholic fatty
liver disease (e.g., Rada et al., 2020) and other conditions. Thus, there are several potential applications

for antibodies that prevent apoptotic cell or other ligand binding/transport by CD36.

SUMMARY
[0015] The present disclosure provides anti-CD36 antibodies that specifically bind human CD36 with
high affinity. The antibodies are capable of decreasing, inhibiting, and/or fully-blocking immune
regulatory effects mediated by CD36, including CD36-mediated fatty acid transport (e.g., cellular uptake
of oxidized low-density lipoprotein, or ‘oxLLDL").
[0016] In at least one embodiment, the present disclosure provides an anti-CD36 antibody comprising (i)
a first light chain complementary determining region (CDR-L1), a second light chain complementary
determining region (CDR-L2), and a third light chain complementary determining region (CDR-L3),
and/or (ii) a first heavy chain complementary determining region (CDR-H1), a second heavy chain
complementary determining region (CDR-H2), and a third heavy chain complementary determining
region (CDR-H3), wherein:

(a) CDR-HI1 comprises the amino acid sequence of SEQ ID NO: 3, 21, 24, or 27,

(b) CDR-H2 comprises the amino acid sequence of SEQ ID NO: 4, 28, 31, 34, 37, 40, or 43;

(c) CDR-H3 comprises the amino acid sequence of SEQ ID NO: 5;

(d) CDR-L1 comprises an amino acid sequence selected from SEQ ID NO: 7,

(e) CDR-L2 comprises an amino acid sequence selected from SEQ ID NO: §, 12, or 15; and

(f) CDR-L3 compriscs an amino acid scquence sclected from SEQ ID NO: 9, 13, or, 18.

[0017] In at least one embodiment of the anti-CD36 antibody of the present disclosure:

(a) CDR-HI1 comprises the amino acid sequence of SEQ ID NO: 3, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 4, CDR-H3 comprises the amino acid sequence of SEQ ID NO: 5,
CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
acid sequence of SEQ ID NO: 8, and CDR-L3 comprises the amino acid sequence of SEQ ID
NO: 9;
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(b)

(©)

(d)

(e)

®

(2

()

@)

CDR-HI comprises the amino acid sequence of SEQ ID NO: 3, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 4, CDR-H3 comprises the amino acid sequence of SEQ ID NO: 5,
CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
acid sequence of SEQ ID NO: 12, and CDR-L3 comprises the amino acid sequence of SEQ ID
NO: 13;

CDR-H1 comprises the amino acid sequence of SEQ ID NO: 3, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 4, CDR-H3 comprises the amino acid sequence of SEQ ID NO: 5,
CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
acid sequence of SEQ ID NO: 15, and CDR-L3 comprises the amino acid sequence of SEQ ID
NO: 13;

CDR-H1 comprises the amino acid sequence of SEQ ID NO: 3, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 4, CDR-H3 comprises the amino acid sequence of SEQ ID NO: 5,
CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
acid sequence of SEQ ID NO: 15, and CDR-L3 comprises the amino acid sequence of SEQ ID
NO: 18;

CDR-H1 comprises the amino acid sequence of SEQ ID NO: 21, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 4, CDR-H3 comprises the amino acid sequence of SEQ ID NO: 5,
CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
acid sequence of SEQ ID NO: 15, and CDR-L3 comprises the amino acid sequence of SEQ ID
NO: 18;

CDR-H1 comprises the amino acid sequence of SEQ ID NO: 24, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 4, CDR-H3 comprises the amino acid sequence of SEQ ID NO: 5,
CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
acid sequence of SEQ ID NO: 15, and CDR-L3 comprises the amino acid sequence of SEQ ID
NO: 18;

CDR-HI comprises the amino acid sequence of SEQ ID NO: 27, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 28, CDR-H3 comprises the amino acid sequence of SEQ ID NO:
5, CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
acid sequence of SEQ ID NO: 15, and CDR-L3 comprises the amino acid sequence of SEQ ID
NO: 18;

CDR-H1 comprises the amino acid sequence of SEQ ID NO: 3, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 31, CDR-H3 comprises the amino acid sequence of SEQ ID NO:
5, CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
acid sequence of SEQ ID NO: 15, and CDR-L3 comprises the amino acid sequence of SEQ ID
NO: 18;

CDR-H1 comprises the amino acid sequence of SEQ ID NO: 3, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 34, CDR-H3 comprises the amino acid sequence of SEQ ID NO:
5, CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
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[0018]

acid sequence of SEQ ID NO: 15, and CDR-L3 comprises the amino acid sequence of SEQ ID
NO: 18;

CDR-H1 comprises the amino acid sequence of SEQ ID NO: 3, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 37, CDR-H3 comprises the amino acid sequence of SEQ ID NO:
5, CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
acid sequence of SEQ TD NO: 15, and CDR-L3 comprises the amino acid sequence of SEQ 1D
NO: 18;

CDR-H1 comprises the amino acid sequence of SEQ ID NO: 3, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 40, CDR-H3 comprises the amino acid sequence of SEQ ID NO:
5, CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
acid sequence of SEQ ID NO: 15, and CDR-L3 comprises the amino acid sequence of SEQ ID
NO: 18; or

CDR-H1 comprises the amino acid sequence of SEQ ID NO: 24, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 43, CDR-H3 comprises the amino acid sequence of SEQ ID NO:
5, CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
acid sequence of SEQ ID NO: 15, and CDR-L3 comprises the amino acid sequence of SEQ ID
NO: 18.

In at least one embodiment, the present disclosure provides an anti-CD36 antibody comprising;

(i) a first heavy chain complementary determining region (CDR-H1), a second heavy chain

complementary determining region (CDR-H2), and a third heavy chain complementary determining

region (CDR-H3), wherein the CDR-H1, CDR-H2, and CDR-H3 sequences are from a VH region having
an amino acid sequence selected from SEQ ID NO: 2, 20, 23, 26, 30, 33, 36, 39, and 42; and (ii) a first

light chain complementary determining region (CDR-L1), a second light chain complementary

determining region (CDR-L2), and a third light chain complementary determining region (CDR-L3),

wherein the CDR-L1, CDR-L2, and CDR-L3 sequences are from a VL region having an amino acid
sequence selected from SEQ ID NO: 6, 11, 14, and 17, wherein the CDR-L1, CDR-L2, CDR-L3, CDR-
H1, CDR-H2 and CDR-H3 are according to Kabat numbering.

[0019]

In at least one embodiment of the anti-CD36 antibody:

(a) the VH amino acid sequence is SEQ ID NO: 2 and the VL amino acid sequence is SEQ ID NO:

6;

(b) the VH amino acid sequence is SEQ ID NO: 2 and the VL amino acid sequence is SEQ ID NO:

11:

(c) the VH amino acid sequence is SEQ ID NO: 2 and the VL amino acid sequence is SEQ ID NO:

14;

(d) the VH amino acid sequence is SEQ ID NO: 2 and the VL amino acid sequence is SEQ ID NO:

17;

(e) the VH amino acid sequence is SEQ ID NO: 20 and the VL amino acid sequence is SEQ ID NO:

17;
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(f) the VH amino acid sequence is SEQ ID NO: 23 and the VL amino acid sequence is SEQ ID NO:
17;
(g) the VH amino acid sequence is SEQ ID NO: 26 and the VL. amino acid sequence is SEQ ID NO:
17;
(h) the VH amino acid sequence is SEQ ID NO: 30 and the VL amino acid sequence is SEQ ID NO:
17;
(i) the VH amino acid sequence is SEQ ID NO: 33 and the VL amino acid sequence is SEQ ID NO:
17;
() the VH amino acid sequence is SEQ ID NO: 36 and the VL amino acid sequence is SEQ ID NO:
17;
(k) the VH amino acid sequence is SEQ ID NO: 39 and the VL amino acid sequence is SEQ ID NO:
17; or
(1) the VH amino acid sequence is SEQ ID NO: 42 and the VL amino acid sequence is SEQ ID NO:
17.
[0020] In at least one embodiment of the anti-CD36 antibody of the present disclosure, the antibody
comprises a heavy chain variable domain (Vy) amino acid sequence having at least 90% identity to a
sequence selected from SEQ ID NO: 2, 20, 23, 26, 30, 33, 306, 39, or 42; and/or a light chain variable
domain (VL) amino acid sequence having at least 90% identity to a sequence selected [rom SEQ ID NO:
6,11, 14, or 17.
[0021] In at least one embodiment of the anti-CD36 antibody of the present disclosure:
(a) the antibody comprises a VH amino acid sequence having at least 90% identity to SEQ ID NO: 2
and a VL amino acid sequence having at least 90% identity to SEQ ID NO: 6;
(b) the antibody comprises a VH amino acid sequence having at least 90% identity to SEQ ID NO: 2
and a VL amino acid sequence having at least 90% identity to SEQ ID NO: 11:
(c) the antibody comprises a VH amino acid sequence having at least 90% identity to SEQ ID NO: 2
and a VL amino acid sequence having at least 90% identity to SEQ ID NO: 14;
(d) the antibody comprises a VH amino acid sequence having at least 90% identity to SEQ ID NO: 2
and a VL amino acid sequence having at least 90% identity to SEQ ID NO: 17,
(e) the antibody comprises a VH amino acid sequence having at least 90% identity to SEQ ID NO:
20 and a VL. amino acid sequence having at least 90% identity to SEQ ID NO: 17,
(f) the antibody comprises a VH amino acid sequence having at least 90% identity to SEQ ID NO:
23 and a VL. amino acid sequence having at least 90% identity to SEQ ID NO: 17,
(g) the antibody comprises a VH amino acid sequence having at least 90% identity to SEQ ID NO:
26 and a VL amino acid sequence having at least 90% identity to SEQ ID NO: 17,
(h) the antibody comprises a VH amino acid sequence having at least 90% identity to SEQ ID NO:
30 and a VL amino acid sequence having at least 90% identity to SEQ ID NO: 17,
(i) the antibody comprises a VH amino acid sequence having at least 90% identity to SEQ ID NO:
33 and a VL amino acid sequence having at least 90% identity to SEQ ID NO: 17,
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(j) the antibody comprises a VH amino acid sequence having at least 90% identity to SEQ ID NO:
36 and a VL amino acid sequence having at least 90% identity to SEQ ID NO: 17,

(k) the antibody comprises a VH amino acid sequence having at least 90% identity to SEQ ID NO:

39 and a VL amino acid sequence having at least 90% identity to SEQ ID NO: 17; or

(1) the antibody comprises a VH amino acid sequence having at least 90% identity to SEQ ID NO:

42 and a VL. amino acid sequence having at least 90% identity to SEQ TD NO: 17.

[0022] In at least one embodiment of the anti-CD36 antibody of the present disclosure, the antibody

comprises a heavy chain (HC) amino acid sequence having at least 90% identity to a sequence selected

from SEQ ID NO: 44, 48, 50, 51, 52, 53, 34, 55, 56, or 57, and/or a light chain (LC) amino acid sequence

having at least 90% identity to a sequence selected from SEQ ID NO: 45, 46, 47, or 49.

[0023] In at least one embodiment of the anti-CD36 antibody of the present disclosure, the antibody

comprises:

(a) an HC amino acid sequence having at least 90% identity to SEQ ID NO: 44 and an LC amino

(b)

()

(d)

(e)

®

(g)

()

)

G

)

0]

(m) an HC amino acid sequence having at least 90% identity to SEQ ID NO:

acid sequence having at least 90% identity to SEQ ID NO: 45;

an HC amino acid sequence having at least 90% identity to SEQ ID NO:

acid sequence having at least 90% identity to SEQ ID NO: 46;

an HC amino acid sequence having at least 90% identity to SEQ ID NO:

acid sequence having at least 90% identity to SEQ ID NO: 47;

an HC amino acid sequence having at least 90% identity to SEQ ID NO:

acid sequence having at least 90% identity to SEQ ID NO: 49;

an HC amino acid sequence having at least 90% identity to SEQ ID NO:

acid sequence having at least 90% identity to SEQ ID NO: 49;

an HC amino acid sequence having at least 90% identity to SEQ ID NO:

acid sequence having at least 90% identity to SEQ ID NO: 49;

an HC amino acid sequence having at least 90% identity to SEQ 1D NO:

acid sequence having at least 90% identity to SEQ ID NO: 49;

an HC amino acid sequence having at least 90% identity to SEQ ID NO:

acid sequence having at least 90% identity to SEQ ID NO: 49;

an HC amino acid sequence having at least 90% identity to SEQ ID NO:

acid sequence having at least 90% identity to SEQ ID NO: 49;

an HC amino acid sequence having at least 90% identity to SEQ ID NO:

acid sequence having at least 90% identity to SEQ ID NO: 49;

an HC amino acid sequence having at least 90% identity to SEQ ID NO:

acid sequence having at least 90% identity to SEQ ID NO: 49;

an HC amino acid sequence having at least 90% identity to SEQ ID NO:

acid sequence having at least 90% identity to SEQ ID NO: 49; or

acid sequence having at least 90% identity to SEQ ID NO: 49.
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[0024] In at least one embodiment of the anti-CD36 antibody of the present disclosure:
(a) the antibody binds to human CD36 with a binding affinity of 1 x 10* M or less, 1 x 10° M or
less, 1 x 107 M or less; optionally, wherein the binding affinity is measured by equilibrium
dissociation constant (Kp) to a hCD36 polypeptide of SEQ ID NO: 58 or 59;
(b) the antibody binds to mouse CD36 with a binding affinity of 1 x 10 M or less, 1 x 10 M or
less, 1 x 107 M or less; optionally, wherein the binding affinity is measured by equilibrium
dissociation constant (Kp) to a mCD36 polypeptide of SEQ ID NO: 60 or 61;
(c) the antibody binds to rhesus CD36 with a binding affinity of 1 x 10 Mor less, 1 x 10° M or
less, 1 x 1071 M or less; optionally, wherein the binding affinity is measured by equilibrium
dissociation constant (Kp) to a rhesus CD36 polypeptide of SEQ ID NO: 62 or 63;
(d) the antibody inhibits CD36-dependent oxidized LDL uptake in F293 cells that overexpress
surface human CD36 by at least 65%, at least 73%, at least 85%, at least 95%, or at least 100%;
optionally, wherein at an oxLDL concentration of 1-10 pg/mL the antibody has an ICs, of 5 nM or
less, 1 nM or less, 0.5 nM or less, or 0.1 nM or less;
(e) the antibody inhibits CD36-dependent oxidized LDL uptake in U937 cells by at least 65%, at
least 75%;, at least 85%, at least 95%, or at least 100%; optionally, wherein at an oxLDL
concentration of 1-10 pg/mL the antibody has an ICso of 5 nM or less, 1 nM or less, 0.5 nM or less,
or 0.1 nM or less; and/or
(f) the antibody inhibits CD36-dependent oxidized LDL uptake in mouse CD45+ TILs by at least
65%, at least 75%, at least 85%, at least 95%, or at least 100%; optionally, wherein at an oxLDL
concentration of 1-10 pg/mL the antibody has an ICso of 5 nM or less, 1 nM or less, 0.5 nM or less,
or 0.1 nM or less.
[0025] The present disclosure also provides embodiments of the anti-CD36 antibodies disclosed herein,
including embodiments wherein: (i) the antibody is a human, humanized, or chimeric antibody; (ii) the
antibody comprises a fusion to a protein; optionally, a fusion to an immunostimulatory cytokine, such as
IL-2, IL-7, IL-10, IL-12, IL-15, IL-21, or IFN-g; (iii) the antibody is a full length antibody of class IgG,
optionally, wherein the class IgG antibody has an isotype selected from IgG1, 1gG2, IgG3, and 1gG4; (iv)
the antibody comprises an Fc region variant, optionally an Fc region variant that alters effector function
and/or a variant that alters antibody half-life; (v) the antibody is an antibody fragment, optionally selected
from the group consisting of F(ab")., Fab', Fab, Fv, single domain antibody (VHH), and scFv; (vi) the
antibody comprises an immunoconjugate, optionally, wherein the immunoconjugate comprises a
therapeutic agent for treatment of a CD36-mediated disease or condition; or (vii) the antibody is a multi-
specific antibody, optionally a bispecific antibody.
[0026] In at least one embodiment the present disclosure provides an isolated polynucleotide or a vector
comprising a polynucleotide, wherein the polynucleotide sequence encodes an anti-CD36 antibody of the
present disclosure or a polypeptide chain of an anti-CD36 antibody of the present disclosure. In at least
one embodiment, the isolated polynucleotide or vector comprises a sequence that encodes a polypeptide

of an anti-CD36 antibody of the present disclosure. In at least one embodiment of the isolated
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polynucleotide or vector, the encoded polypeptide chain having an amino acid sequence comprising:

(a) CDR-H1 comprises the amino acid sequence of SEQ ID NO: 3, 21, 24, or 27; CDR-H2
comprises the amino acid sequence of SEQ ID NO: 4, 28, 31, 34, 37, 40, or 43; and CDR-H3 comprises
the amino acid sequence of SEQ ID NO: 3;

(b) CDR-L1 comprises an amino acid sequence selected from SEQ ID NO: 7, CDR-L2
comprises an amino acid sequence selected from SEQ D NO: §, 12, or 15; and CDR-L3 comprises an
amino acid sequence selected from SEQ ID NO: 9, 13, or, 18;

(c) a heavy chain variable domain (V) amino acid sequence having at least 90% identity to a
sequence selected from SEQ ID NO: 2, 20, 23, 26, 30, 33, 36, 39, or 42;

(d) a light chain variable domain (V1) amino acid sequence having at least 90% identity to a
sequence selected from SEQ ID NO: 6, 11, 14, or 17;

(e) a heavy chain (HC) amino acid sequence having at least 90% identity to a sequence selected
from SEQ ID NO: 44, 48, 50, 51, 52, 53, 54, 55, 56, or 57; and/or

(f) a light chain (LC) amino acid sequence having at least 90% identity to a sequence selected
from SEQ ID NO: 45, 46, 47, or 49.

[0027] In at least one embodiment the present disclosure also provides an isolated host cell comprising a
polynucleotide or vector encoding an anti-CD36 antibody, or a polypeptide chain of an anti-CD36
antibody of the present disclosure. In at least one embodiment, the present disclosure also provides a
method of producing an anti-CD36 antibody of present disclosure comprising culturing a host cell
comprising a polynucleotide or vector encoding an anti-CD36 antibody so that an antibody is produced.
[0028] In at least one embodiment, the present disclosure provides a pharmaceutical composition
comprising an anti-CD36 antibody of the present disclosure and a pharmaceutically acceptable carrier;
optionally, wherein the composition further comprises a chemotherapeutic agent, and/or an antibody
comprising a specificity for an immune checkpoint molecule.

[0029] In at least one embodiment, the present disclosure provides a method of treating a CD36-
mediated disease in a subject, the method comprising administering to the subject a therapeutically
effective amount of an anti-CD36 antibody of the present disclosure, or administering to the subject a
therapeutically effective amount of a pharmaceutical composition of the present disclosure; optionally,
wherein the disease is cancer; optionally, wherein the cancer is selected from colon cancer, pancreatic
cancer, ovarian cancer, HCC, renal cancer, breast cancer, lung cancer, gastric cancer, melanoma, head
and neck cancer, and oral cancer.

[0030] In at least one embodiment, the present disclosure provides a method for treating cancer in a
subject, comprising administering to the subject a CD36 antagonist and a chemotherapeutic agent, and/or
an antibody comprising a specificity for an immune checkpoint molecule; optionally, wherein the CD36
antagonist comprises an anti-CD36 antibody, a shRNA, a siRNA, a miRNA, a small molecule inhibitor

of CD36, or a combination thereof.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0031] A better understanding of the novel features and advantages of the present disclosure will be
obtained by reference to the following detailed description that sets forth illustrative embodiments, in
which the principles of the disclosure are utilized, and the accompanying drawings (also “Figure” and
“FIG.” herein), of which:

[0032] FIG. 1A, FIG. 1B, FIG. 1C, and FIG. 1D depict ELISA results for exemplary anti-CD36
antibodies of the present disclosure (12P109, A8A) in full-length human TgG1 format binding to either
recombinant human CD36.ECD (FIG. 1A, FIG. 1C) or mouse CD36.ECD (FIG. 1B, FIG. 1D). The
ELISA was carried out as described in Example 1.

[0033] FIG. 2A, FIG. 2B, FIG. 2C, FIG. 2D, FIG. 2E, and FIG. 2F depict ELISA results for
exemplary anti-CD36 antibodies of the present disclosure (12P109, and 117 variants) binding to
recombinant human CD36.ECD. The ELISA was carried out as described in Example 1.

[0034] FIG. 3A, FIG., 3B, FIG. 3C FIG. 3D and FIG. 3E depict plots showing results from SEC-
UPLC analysis of anti-CD36 antibodies (12P109, A8A, and 117 variants) as described in Example 1.
[0035] FIG. 4A, FIG. 4B, FIG. 4C, FIG. 4D, FIG. 4E, and FIG. 4F depict plots showing results from
cell surface binding analysis by flow cytometry of exemplary anti-CD36 antibodies of the present
disclosure (117 variants) to stable F293 cells overexpressing human CD36 (“hCD36) (FIG. 4A and
FIG. 4B), rhesus CD306 (FIG. 4C and FIG. 4D), or murine CD36 (“mCD36”) (FIG. 4E and FIG. 4F) as
described in Example 2.

[0036] FIG. 5A and FIG. 5B depict plots of extracted flow cytometry data showing the activity of anti-
CD36 antibodies of the present disclosure in blocking oxLLDL binding (FIG. 5A) and oxL.DL uptake
(FIG. 5B) by U937 cells as described in Example 3.

[0037] FIG. 6A, FIG. 6B, and FIG. 6C depict plots extracted from flow cytometry data illustrating the
oxLDL uptake blocking activity exhibited by the anti-CD36 antibodies (12P109, and 117 variants) in
F293/hCD36 or F293/mCD36 cells, as described in Example 3.

[0038] FIG. 7A, FIG. 7B, FIG. 7C, FIG. 7D, and F1G. 7E depict plots of data showing the ability of
the anti-CD36 antibodies of the present disclosure (12P109, A8A, and 117 variants) to inhibit oxLDL
uptake in TILs from colon cancer (CT26, MC38), liver cancer (BNL 1IMEA.7R.1), lung cancer (LL2),
and melanoma (B16F10) syngeneic mouse models as described in Example 4.

[0039] FIG. 8A, FIG. 8B, FIG. 8C, FIG. 8D, FIG. 8E, and FIG. 8F depict plots of data illustrating the
ability of the anti-CD36 antibodies of the present disclosure (12P109, and 117 variants) to inhibit M2
macrophage polarization (FIG. 8A and FIG. 8B) and oxLLDL-induced M2 macrophage activation (FIG.
8C, FIG. 8D, FIG. 8E and FIG. 8F), as described in Example 5.

[0040] FIG. 9 depicts tumor growth curve results measured by bioluminescence in the MYC%/p53%©
HCC model mice following treatment with the anti-CD36 antibody 117_30DA as described in Example
6.

[0041] FIG. 10A, FIG. 10B, and FIG. 10C depict results measured in p-catenin®/ MYCOF HCC model
mice following treatment with the anti-CD36 antibody 117_DAS7E as described in Example 6. FIG.

10A shows the tumor growth curve results measured by bioluminescence. FIG. 10B shows a plot of
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endpoint liver weight results. FIG. 10C shows a plot of plasma ALT (alanine transaminase) activity

analysis results.

DETAILED DESCRIPTION
[0042] The present disclosure provides antibodies, including humanized antibodies, that specifically
bind CD36 with high affinity and thereby inhibit, decrease, and/or fully block the function of CD36 as a
ccll surface protein involved in immunc regulation, particularly the function of CD36-mediated fatty-acid
and/or oxidized lipid transport (e.g., oxLDL uptake) in various roles of CD36 such as those detailed in
the Background section, including but not limited to the roles of CD36 in regulating the functions of and
maintenance or survival (or death, as the case may be) of tumor cells, tumor-associated macrophages
(TAMs), MDSCs, regulatory T cells and CD8 T cells.
[0043] Accordingly, it is contemplated that any of the compositions or formulations comprising an anti-
CD36 antibody of the present disclosure ¢an be used as therapentics for treatment of diseases mediated
by the function of CD36 in fatty acid transport, such as cancer. Further, if is contenmplated that the anti-
CD36 antibody of the present disclosure can be used as a therapeutic in combination with other
therapeutics such as celular therapies, cytokines and other binlogics or drugs that modify the tumor
micro-environment and/or increase imimune response, antibody-drug conjugates, antibodies that
modalate imnmune cells, and/or antibodies that target irnmune checkpoint molecoles incloding, but not
timited 10, PD1, PD-L1, LAG3, CTLA-4, A2AR, TIM-3, BTLA, CD276, CD328, VTCNI, IDO, KIR,
NOX2, VISTA, OX40, CD27, CD28, CD40, CD122, CD137, GITR, ICOS.

[0044] Overview of Terminology and Techniques

[0045] For the descriptions herein and the appended claims, the singular forms “a”, and “an” include
plural referents unless the context clearly indicates otherwise. Thus, for example, reference to “a
protein” includes more than one protein, and reference to “a compound” refers to more than one
compound. It is further noted that the claims may be drafted to exclude any optional element. As such,
this statement is intended to serve as antecedent basis for use of such exclusive terminology as "solely,"
"only" and the like in connection with the recitation of claim elements, or use of a "negative" limitation.

ERINT 33 il EERNT3

The use of “comprise,” “comprises,” “comprising” “include,” “includes,” and “including” are
interchangeable and not intended to be limiting. It is to be further understood that where descriptions of
various embodiments use the term “comprising,” those skilled in the art would understand that in some
specific instances, an embodiment can be alternatively described using language “consisting essentially
of” or “consisting of.”

[0046] Where a range of values is provided, unless the context clearly dictates otherwise, it is
understood that each intervening integer of the value, and each tenth of each intervening integer of the
value, unless the context clearly dictates otherwise, between the upper and lower limit of that range, and
any other stated or intervening value in that stated range, is encompassed within the invention. The

upper and lower limits of these smaller ranges may independently be included in the smaller ranges, and

are also encompassed within the invention, subject to any specifically excluded limit in the stated range.
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Where the stated range includes one or both of the limits, ranges excluding (i) either or (ii) both of those
included limits are also included in the invention. For example, “1 to 50,” includes “2 to 25,” “5 to 20,”
“25t0 50,” “1 to 10,” etc.

[0047] Generally, the nomenclature used herein and the techniques and procedures described herein
include those that are well understood and commonly employed by those of ordinary skill in the art, such
as the common techniques and methodologies described in Sambrook et al., Molecular Cloning-A
Laboratory Manual (2nd Ed.), Vols. 1-3, Cold Spring Harbor Laboratory, Cold Spring Harbor, N.Y .,

1989 (hereinafter “Sambrook”); Current Protocols in Molecular Biology, F. M. Ausubel et al., eds.,

Current Protocols, a joint venture between Greene Publishing Associates, Inc. and John Wiley & Sons,
Inc. (supplemented through 2011) (hereinafter “Ausubel”); Antibody Engineering, Vols. 1 and 2, R.
Kontermann and S. Dubel, eds., Springer-Verlag, Berlin and Heidelberg (2010); Monoclonal Antibodies:

Methods and Protocols, V. Ossipow and N. Fischer, eds., 2nd Ed., Humana Press (2014); Therapeutic
Antibodies: From Bench to Clinic, Z. An, ed., J. Wiley & Sons, Hoboken, N.J. (2009); and Phage

Display, Tim Clackson and Henry B. Lowman, eds., Oxford University Press, United Kingdom (2004).
[0048] All publications, patents, patent applications, and other documents referenced in this disclosure
are hereby incorporated by reference in their entireties for all purposes to the same extent as if each
individual publication, patent, patent application or other document were individually indicated to be
incorporated by relerence herein [or all purposes.

[0049] Unless defined otherwise, all technical and scientific terms used herein have the same meaning
as commonly understood by one of ordinary skill in the art to which the present invention pertains. It is
to be understood that the terminology used herein is for the purpose of describing particular embodiments
only and is not intended to be limiting. For purposes of interpreting this disclosure, the following
description of terms will apply and, where appropriate, a term used in the singular form will also include
the plural form and vice versa.

[0050] “CD36,” as used herein, refers to the CD36 protein, and as used herein encompasses the CD36
proteins of human, cynomolgus monkey, mouse, and any isoforms of these proteins. Amino acid
sequences of various exemplary CD36 proteins are known in the art and are provided in Table 1 below
and the attached Sequence Listing.

[0051] “CD36 mediated condition” or “CD36 mediated disease,” as used herein, encompasses any
medical condition associated with the specific binding of ligands to the cell surface protein CD36. For
example, specific binding by CD36 of lipids and/or fatty acids acts to regulate or increase the immuno-
suppressive capacity of TAMs and regulatory T cells in the tumor microenvironment. Accordingly,
CD36 mediated diseases can include, but are not limited to, any disease or condition mediated by and/or
responsive to antagonists or inhibitors of CD36, including but not limited to cancers.

[0052] “Antibody,” as used herein, refers to a molecule comprising one or more polypeptide chains that
specifically binds to, or is immunologically reactive with, a particular antigen. Exemplary antibodies of
the present disclosure include monoclonal antibodies, polyclonal antibodies, chimeric antibodies,

humanized antibodies, human antibodies, antibody fusions (e.g., fusion proteins), multispecific
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antibodies (e.g., bispecific antibodies), monovalent antibodies (e.g., single-arm antibodies), multivalent
antibodies, antigen-binding fragments (e.g., Fab’, F(ab"),, Fab, Fv, rIgG, and scFv fragments), and
synthetic antibodies (or antibody mimetics).

[0053] “Anti-CD36 antibody” or “antibody that binds CD36” refers to an antibody that binds CD36 with
sufficient affinity such that the antibody is useful as a therapeutic and/or diagnostic agent for targeting
CD36. In some embodiments, the extent of binding of an anti-CD36 specific antibody to an unrelated,
non-CD36 antigen is less than about 20%, less than about 15%, less than about 10%, or less than about
5% of the binding of the antibody to CD36 as measured by, e.g., radioimmunoassay (RIA) or surface
plasmon resonance (SPR). In some embodiments, an anti-CD36 antibody of the present disclosure has a
dissociation constant (Kp) of < 1 uM, < 100 nM, < 10 nM, < 1 nM, < 0.1 nM, < 0.01 nM, or < 1 pM
(e.g., 108 M or less, e.g., from 108 M to 103 M, e.g., from 10 M to 103 M). Amino acid sequences of
exemplary CD36 proteins of the present disclosure are provided in Table 2 below and the attached
Sequence Listing.

[0054] “Full-length antibody,” “intact antibody,” or “whole antibody” are used herein interchangeably
to refer to an antibody having a structure substantially similar to a native antibody structure or having
heavy chains that contain an Fc region as defined herein.

[0055] “Antibody fusion” refers to an antibody that is covalently conjugated (or fused) to a polypeptide
or protein, typically via a linker to a terminus of the antibody’s light chain (LC) or heavy chain (HC).
Exemplary antibody fusions contemplated by the present disclosure can include an anti-CD36 antibody
fused via a linker to a protein that is a T-cell activating or immunostimulatory cytokine, such as IL-2, IL-
7, IL-10, IL-12, IL-15, IL-21, or IFN-q.

[0056] “Antibody fragment” refers to a portion of a full-length antibody which is capable of binding the
same antigen as the full-length antibody. Examples of antibody fragments include, but are not limited to,
Fv, Fab, Fab', Fab'-SH, F(ab')2; diabodies; linear antibodies; monovalent, or single-armed antibodies;
single-chain antibody molecules (e.g., scFv); and multispecific antibodies formed from antibody
fragments.

[0057] “Class” of an antibody refers to the type of constant domain or constant region possessed by its
heavy chain. There are five major classes of antibodies: IgA, IgD, IgE, IgG, and IgM, and several of
these are further divided into subclasses (isotypes), e.g., [gG1, 1gG2, IgG3, IgG4, [gAl, and IgA2. The
heavy chain constant domains that correspond to the different classes of immunoglobulins are called @, 9,
&, v, and p, respectively.

[0058] “Variable region” or “variable domain” refers to the domain of an antibody heavy or light chain
that is involved in binding the antibody to antigen. The variable domains of the heavy chain and light
chain (Vi1 and Vi, respectively) of a native antibody generally have similar structures, with each domain
comprising four conserved framework regions (FRs) and three hypervariable regions (HVRs) (see, e.g.,
Kindt et al., Kuby Immunology, 6 ed., W.H. Freeman and Co., page 91). A single Vy or Vi domain
may be sufficient to confer antigen-binding specificity. Furthermore, antibodies that bind a particular

antigen may be isolated using a Vg or Vi, domain from an antibody that binds the antigen to screen a
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library of complementary Vi or Vi domains, respectively (see, e.g., Portolano et al., J. Immunol.
150:880-887 (1993); Clarkson et al., Nature 352:624-628 (1991)).

[0059] “Hypervariable region” or “HVR,” as used herein, refers to each of the regions of an antibody
variable domain which are hypervariable in sequence and/or form structurally defined loops
("hypervariable loops"). Generally, native antibodies comprise four chains with six HVRs; three in the
heavy chain variable domain, Vg (HVR-H1, HVR-H2, HVR-H3), and three in the light chain variable
domain, Vi (HVR-L1, HVR-L2, HVR-L3). The HVRs generally comprise amino acid residues from the
hypervariable loops and/or from the “complementarity determining regions” (CDRs). A number of
hypervariable region delineations are in use and are encompassed herein. The Kabat Complementarity
Determining Regions (CDRs) are based on sequence variability and are the most commonly used (Kabat
et al., Sequences of Proteins of Immunological Interest, Sth Ed. Public Health Service, National Institutes
of Health, Bethesda, Md. (1991)). Chothia refers instead to the location of the structural loops (Chothia
and Lesk J. Mol. Biol. 196:901-917 (1987)). The AbM hypervariable regions represent a compromise
between the Kabat CDRs and Chothia structural loops, and are used by Oxford Molecular's AbM
antibody modeling software. “Contact” hypervariable regions are based on an analysis of the available
complex crystal structures. Residue ranges for hypervariable regions defined under these systems are

noted in the table below.

Loop Kabat AbM Chothia Contact
L1 L24-1.34 L24-L.34 L26-1.32 L30-L36
L2 L50-L.56 L50-L36 L50-1.532 L46-1.55
L3 L89-L.97 L89-L.97 LI91-L96 L89-L96
H1 H31-H35B' H26-H35B' H26-H32' H30-H35B'
H31-H35? H26-H35* H26-H322 H30-H352
H2 H50-H65 H50-H58 H53-H55 H47-H58
H3 H95-H102 H95-H102 H96-H101 H93-H101
! Kabat numbering
’ Chothia numbering

[0060] In addition to the systems described above, HVRs and CDRs can be identified using the
international ImMunoGeneTics information system, referred to as IMGT/V-Quest, described in Brochet,
X. et al., Nucl. Acids Res. 36, W503-508 (2008). PMID: 18503082; and available for use online at
www.imgt.org/IMGT_vquest/input. IMGT/V-Quest analyzcs alignments to closcst germline V gene
variable region nucleotide sequences using IMGT unique numbering to identify HVRs and CDRs.
[0061] Hypervariable regions (HVRs), as used herein, may include extended or alternative
hypervariable regions as follows: 27-32, 27-36, 24-34, or 24-38 (HVR-L1); 50-52, 54-56, 50-56 or 54-60
(HVR-L2); 89-97 or 93-101 (HVR-L3); 26-33, 26-35, or 31-35 (HVR-H1); 51-58, 50-61, or 50-66 (H2);
and 97-110, 97-112, 99-110, or 99-112 (H3) in the Vg domain. The variable domain residues are

numbered according to Kabat et al., supra, for each of these definitions.
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[0062] “Complementarity determining region,” or “CDR,” as used herein, refers to the regions within
the HVRs of the variable domain which have the highest sequence variability and/or are involved in
antigen recognition. Generally, native antibodies comprise four chains with six CDRs; three in the heavy
chain variable domains, Vu (CDR-H1, CDR-H2, CDR-H3), and three in the light chain variable domains,
V. (CDR-L1, CDR-L2, CDR-L3). Exemplary CDRs occur at variable domain amino acid residue
positions: 24-34, 27-32, 27-36, 24-38 (CDR-L1); 50-56, 50-52, 54-56, or 54-60 (CDR-1.2); 89-97, or 93-
101 (CDR-L3); 31-35, or 26-33 (CDR-H1), 50-66, or 51-538 (CDR-H2); and 99-112, 99-110, 97-112, or
97-110 (CDR-H3).

[0063] “Framework” or “FR” refers to variable domain residues other than the HVR residues. The FRs
of a variable domain generally consist of four domains: FR1, FR2, FR3, and FR4. Accordingly, the HVR
and FR sequences generally appear in the following sequence in Vy (or Vi): FR1-HI1(L1)-FR2-H2(L2)-
FR3-H3(L3)-FR4.

[0064] Unless otherwise indicated, the positions of residues in the HVRs, CDRs, FRs, and other residues
in the variable domain are numbered herein according to Kabat et al., supra.

[0065] “Native antibody” refers to a naturally occurring immunoglobulin molecule. For example, native
IgG antibodies are heterotetrameric glycoproteins of about 150,000 Daltons, composed of two identical
light chains and two identical heavy chains that are disulfide- bonded. From N- to C-terminus, each
heavy chain has a variable region (Vr), also called a variable heavy domain or a heavy chain variable
domain, followed by three constant domains (CH1, CH2, and CH3). Similarly, from N- to C-terminus,
each light chain has a variable region (Vy), also called a variable light domain or a light chain variable
domain, followed by a constant light (CL) domain. The light chain of an antibody may be assigned to one
of two types, called kappa (k) and lambda (%), based on the amino acid sequence of its constant domain.
[0066] “Monoclonal antibody™ as used herein refers to an antibody obtained from a substantially
homogeneous population of antibodies, i.e., the individual antibodies comprising the population are
identical and/or bind the same epitope, except for possible variant antibodies (e.g., variant antibodies
contain mutations that occur naturally or arise during production of a monoclonal antibody, and generally
are present in minor amounts). In contrast to polyclonal antibody preparations, which typically include
different antibodies directed against different determinants (epitopes), each monoclonal antibody of a
monoclonal antibody preparation is directed against a single determinant on an antigen. Thus, the term
“monoclonal” indicates the character of the antibody as being obtained from a substantially
homogeneous population of antibodies and is not to be construed as requiring production of the antibody
by any particular method. For example, the monoclonal antibodies to be used may be made by a variety
of techniques, including but not limited to the hybridoma method, recombinant DNA methods, phage-
display methods, and methods utilizing transgenic animals containing all or part of the human
immunoglobulin loci, such methods and other exemplary methods for making monoclonal antibodies

being described herein.
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[0067] “Chimeric antibody” refers to an antibody in which a portion of the heavy and/or light chain is
derived from a particular source or species, while the remainder of the heavy and/or light chain is derived
from a different source or species.

[0068] ‘“Humanized antibody” refers to a chimeric antibody comprising amino acid sequences from non-
human CDRs and amino acid sequences from human FRs. In certain embodiments, a humanized
antibody will comprise substantially all of at least one, and typically two, variable domains, in which all
or substantially all of the CDRs correspond to those of a non-human antibody, and all or substantially all
of the FRs correspond to those of a human antibody. A humanized antibody optionally may comprise at
least a portion of an antibody constant region derived from a human antibody. A “humanized form” of
an antibody, e.g., a non-human antibody, refers to an antibody that has undergone humanization.

[0069] ‘“Human antibody” refers to an antibody which possesses an amino acid sequence corresponding
to that of an antibody produced by a human or a human cell or derived from a non-human source that
utilizes human antibody repertoires or other human antibody-encoding sequences. This definition of a
human antibody specifically excludes a humanized antibody comprising non-human antigen-binding
residues.

[0070] “Human consensus framework™ is a framework which represents the most commonly occurring
amino acid residues in a selection of human immunoglobulin Vi, or Vg framework sequences. Generally,
the selection of human immunoglobulin Vi or Vi sequences is [rom a subgroup ol variable domain
sequences. Generally, the subgroup of sequences is a subgroup as in Kabat et al., Sequences of Proteins
of Immunological Interest, Fifth Edition, NIH Publication 91- 3242, Bethesda MD (1991), vols. 1-3. In
one embodiment, for the Vi, the subgroup is subgroup kappa I as in Kabat et al., supra. In one
embodiment, for the Vg, the subgroup is subgroup IIT as in Kabat et al., supra.

[0071] ““Acceptor human framework” as used herein is a framework comprising the amino acid
sequence of a light chain variable domain (V1) framework or a heavy chain variable domain (Vg)
framework derived from a human immunoglobulin framework or a human consensus framework. An
acceptor human framework “derived from” a human immunoglobulin framework or a human consensus
framework may comprise the same amino acid sequence thereof, or it may contain amino acid sequence
changes. In some embodiments, the number of amino acid changes are 10 or less, 9 or less, § or less, 7 or
less, 6 or less, 5 or less, 4 or less, 3 or less, or 2 or less. In some embodiments, the Vi acceptor human
framework is identical in sequence to the Vi human immunoglobulin framework sequence or human
consensus framework sequence.

[0072] “Fc region,” refers to a dimer complex comprising the C-terminal polypeptide sequences of an
immunoglobulin heavy chain, wherein a C-terminal polypeptide sequence is that which is obtainable by
papain digestion of an intact antibody. The Fc region may comprise native or variant Fc sequences.
Although the boundaries of the Fc sequence of an immunoglobulin heavy chain may vary, the human
IgG heavy chain Fc sequence is usually defined to stretch from an amino acid residue at about position
Cys226, or from about position Pro230, to the carboxyl-terminus of the Fc sequence. However, the C-

terminal lysine (Lys447) of the Fc sequence may or may not be present. The Fc sequence of an
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immunoglobulin generally comprises two constant domains, a CH2 domain and a CH3 domain, and
optionally comprises a CH4 domain.

[0073] “Fc receptor” or “FcR,” refers to a receptor that binds to the Fc region of an antibody. In some
embodiments, an FcR is a native human FcR. In some embodiments, an FcR is one which binds an IgG
antibody (a gamma receptor) and includes receptors of the FcyRI, FcyRII, and FcyRIII subclasses,
including allelic variants and alternatively spliced forms of those receptors. FcyRIT receptors include
FcyRITA (an “activating receptor”) and FcyRIIB (an “inhibiting receptor”), which have similar amino
acid sequences that differ primarily in the cytoplasmic domains thereof. Activating receptor FcyRITA
contains an immunoreceptor tyrosine-based activation motif (ITAM) in its cytoplasmic domain.
Inhibiting receptor FcyRIIB contains an immunoreceptor tyrosine-based inhibition motif (ITIM) in its
cytoplasmic domain, (see, e.g., Daeron, Annu. Rev. Immunol. 15:203-234 (1997)). FcR, as used herein,
also includes the neonatal receptor, FcRn, which is responsible for the transfer of maternal IgGs to the
fetus (Guyer et al, J. Immunol. 1 17:587 (1976) and Kim et al, J. Immunol. 24:249 (1994)) and regulation
of homeostasis of immunoglobulins. FcRs are reviewed, for example, in Ravetch and Kinet, Annu. Rev.
Immunol 9:457-92 (1991); Capel et al, Immunomethods 4:25-34 (1994); and de Haas et al, J. Lab. Clin.
Med. 126:330-41 (1995).

[0074] “Multispecific antibody” is an antibody having at least two different binding sites, each site with
a dillerent binding specificity. A multispeciflic antibody can be a [ull-length antibody or an antibody
fragment, and the different binding sites may bind each to a different antigen or the different binding sites
may bind to two different epitopes of the same antigen.

[0075] “Fv fragment” refers to an antibody fragment which contains a complete antigen recognition and
binding site. This region consists of a dimer of one heavy and one light chain variable domain in tight
association, which can be covalent in nature, for example in scFv. It is in this configuration that the three
CDRs of each variable domain interact to define an antigen binding site on the surface of the Vy-Vi
dimer. Collectively, the six CDRs or a subset thereot confer antigen binding specificity to the antibody.
However, even a single variable domain (or half of an Fv comprising only three CDRs specific for an
antigen) has the ability to recognize and bind antigen, although usually at a lower affinity than the entire
binding site.

[0076] “Fab fragment’ refers to an antibody fragment that contains a variable and constant domain of
the light chain and a variable domain and the first constant domain (CH1) of the heavy chain. “F(ab"),
fragments” comprise a pair of Fab fragments which are generally covalently linked near their carboxy
termini by hinge cysteines between them. Other chemical couplings of antibody fragments also are
known in the art.

[0077] “Antigen binding arm,” as used herein, refers to a component of an antibody that has an ability to
specifically bind a target molecule of interest. Typically, the antigen binding arm is a complex of
immunoglobulin polypeptide sequences, e.g., CDR and/or variable domain sequences of an

immunoglobulin light and heavy chain.

- 18 -




WO 2023/172863 PCT/US2023/063766

[0078] “Single-chain Fv” or “scFv” refer to antibody fragments comprising the Vy and Vi domains of
an antibody, wherein these domains are present in a single polypeptide chain. Generally, an Fv
polypeptide further comprises a polypeptide linker between the Vi and Vi domains which enables the
scFv to form the desired antigen binding structure.

[0079] “Affinity” refers to the strength of the sum total of noncovalent interactions between a single
binding site of a molecule (e.g., an antibody) and its binding partner (e.g., an antigen). “Binding affinity”
refers to intrinsic binding affinity which reflects a 1:1 interaction between members of a binding pair
(e.g., antibody and antigen). The affinity of a molecule X for its partner Y can generally be represented
by the equilibrium dissociation constant (Kp). Affinity can be measured by common methods known in
the art, including those described herein. Specific illustrative and exemplary embodiments for measuring
binding affinity are described in the following.

[0080] “Binds specifically” or “specific binding” refers to binding of an antibody to an antigen with an
affinity value of no more than about 1 x 10”7 M. In some embodiments, an antibody may have a
secondary affinity for an antigen other than the antigen to which it binds specifically, where “secondary
affinity” will generally refer to binding of an antibody to a secondary antigen with an affinity value of
more than about 10 nM as described elsewhere herein. Where an antibody may have a secondary affinity
for a secondary antigen, such an antibody will nevertheless bind specifically to the primary antigen.
[0081] “Isolated antibody” refers to an antibody which has been separated (rom a component of its
natural environment. In some embodiments, an antibody is purified to greater than 95% or 99% purity as
determined by, for example, electrophoretic (e.g., SDS-PAGE, isoelectric focusing (IEF), capillary
electrophoresis) or chromatographic methods (e.g., ion exchange or reverse phase HPLC). For review of
methods for assessment of antibody purity, see, e.g., Flatman et al., J. Chromatogr. B 8§48:79-87.

[0082] “Effector function” refer to a biological activity attributed to the Fc region of an antibody, which
varies with the antibody isotype. Examples of antibody effector functions include: Clq binding and
complement dependent cytotoxicity (CDC); Fc receptor binding; antibody- dependent cell-mediated
cytotoxicity (ADCC); phagocytosis; down regulation of cell surface receptors (e.g., B cell receptor); and
B cell activation.

[0083] “Immunoconjugate” refers to an antibody conjugated to one or more heterologous molecule(s),
including but not limited to a cytotoxic agent.

[0084] “Treatment,” “treat” or “treating” refers to clinical intervention in an attempt to alter the natural
course of a disorder in the individual being treated, and can be performed either for prophylaxis or during
the course of clinical pathology. Desired results of treatment can include, but are not limited to,
preventing occurrence or recurrence of the disorder, alleviation of symptoms, diminishment of any direct
or indirect pathological consequences of the disorder, preventing metastasis, decreasing the rate of
progression, amelioration or palliation of a disease state, and remission or improved prognosis. For
example, treatment can include administration of a therapeutically effective amount of pharmaceutical

formulation comprising an anti-CD36 antibody to a subject to delay development or slow progression of
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a disease or condition mediated by CD36 and/or its binding to ligands, or a disease or condition in which
CD36 may play a role in the pathogenesis and/or progression.

[0085] ‘“‘Pharmaceutical formulation” refers to a preparation in a form that allows the biological activity
of the active ingredient(s) to be effective, and which contain no additional components which are toxic to
the subjects to which the formulation is administered. A pharmaceutical formulation may include one or
more active agents. For example, a pharmaceutical formulation may include an anti-CD36 antibody as
the sole active agent of the formulation or may include an anti-CD36 antibody and one or more
additional active agents, such as an inhibitor of an immune checkpoint molecule.

[0086] “Sole active agent,” as used herein, refers an active agent in a pharmaceutical formulation that is
the only active agent present in that formulation that provides, or would be expected to provide, the
relevant pharmacological effect to treat the subject for the condition being treated. A pharmaceutical
formulation comprising a sole active agent does not exclude the presence of one or more non-active
agents, such as e.g., a pharmaceutically acceptable carrier, in the formulation. A “non-active agent” is an
agent that would not be expected to provide, or otherwise significantly contribute to, the relevant
pharmacological effect intended to treat the subject for the condition.

[0087] ‘“Pharmaceutically acceptable carrier” refers to an ingredient in a pharmaceutical formulation,
other than an active ingredient, which is nontoxic to the subject to whom it is administered. A
pharmaceutically acceptable carrier includes, but is not limited to, a buller, excipient, stabilizer, or
preservative.

[0088] “Immune checkpoint molecule,” as used herein, refers to a molecule that functions to regulate an
immune system pathway and thereby prevent it from attacking cells unnecessarily. Many immune
checkpoint molecules, both inhibitory and co-stimulatory, are targets for immunotherapy (e.g., with
blocking antibodies to block immune inhibition or with agonists to promote immune stimulation) in the
treatment of cancer and viral infections. Exemplary immune checkpoint molecules targeted for cancer
immunotherapy include, but are not limited to, PD1, PD-L1, LAG3, CTLA-4, A2AR, TIM-3, BTLA,
CD276, CD328, VTCNI, IDO, KIR, NOX2, VISTA, 0X40, CD27, CD28, CD40, CD122, CD137,
GITR, ICOS.

[0089] “Therapeutically effective amount” refers to the amount of an active ingredient or agent (e.g., a
pharmaceutical formulation) to achieve a desired therapeutic or prophylactic result, e.g., to treat or
prevent a disease, disorder, or condition in a subject. In the case of a CD36 mediated disease or
condition, the therapeutically effective amount of the therapeutic agent is an amount that reduces,
prevents, inhibits, and/or relieves to some extent one or more of the symptoms associated with the
disease, disorder, or condition. For cancer therapy, efficacy in vivo can, for example, be measured by
assessing the growth of a primary tumor, occurrence and/or growth of secondary tumor(s), occurrence
and/or number of metastases, duration, severity, and/or recurrence of symptoms, the response rate (RR),
duration of response, and/or quality of life.

[0090] “Concurrently,” as used herein, refers to administration of two or more therapeutic agents, where

at least part of the administration overlaps in time. Accordingly, concurrent administration includes a
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dosing regimen when the administration of one or more agent(s) continues after discontinuing the
administration of one or more other agent(s).

[0091] “Individual” or “subject” refers to a mammal, including but not limited to, domesticated animals
(e.g., cows, sheep, cats, dogs, and horses), primates (e.g., humans and non-human primates such as
monkeys), rabbits, and rodents (e.g., mice and rats).

[0092] Detailed Description of Various Embodiments

[0093] 1. CD36

[0094] CD36 is a multifunctional transmembrane glycoprotein that acts as a cell surface receptor for a
broad range of ligands. Generally, CD36 has two distinct binding domains for binding of
thrombospondin versus other ligands of a lipidic nature, such as oxidized low-density lipoprotein
(oxLDL), anionic phospholipids, long-chain fatty acids and bacterial diacylated lipopeptides. The
cellular responses mediated by CD36 binding of these ligands are believed to include fatty acid
metabolism, dietary fat processing, angiogenesis, and inflammatory response. CD36 acts as a coreceptor
for the TLR4:TLR6 heterodimer, and thereby promotes inflammation in monocytes/macrophages. It is
believed that CD36, upon binding a ligand, such as oxidized LDL (“oxLDL”), interacts with the
TLR4:TLR6 heterodimer, and the complex is internalized thereby triggering an inflammatory response
that leads to NF-kappa-B-dependent production of CXCL1, CXCL2 and CCL9 cytokines, via MyD88
signaling pathway, and CCLS5 cytokine, via TICAMI signaling pathway, as well as IL1B secretion,
through the priming and activation of the NLRP3 inflammasome. Other CD36-interacting co-receptors
have also been described.

[0095] The sequence and annotation of human CD36 (also referred to herein as “hCD36™) can be found
at UniProt entry P16671, and the full-length 472 amino acid sequence of Isoform 1 is set forth herein as
SEQ ID NO: 58. The sequence and annotation of murine CD36 (also referred to herein as “mCD367)
can be found at UniProt entry Q08857, and the full-length 472 amino acid sequence is set forth herein as
SEQ ID NO:60. Table 1 below provides a summary description of the sequences of the human and
mouse CD36 polypeptides used in the present disclosure, and their sequence identifiers. The sequences
also are included in the accompanying Sequence Listing.

[0096] TABLE 1: Human and mouse CD36 polypeptides

SEQ
ID

Name Sequence NO:
hCD36 MGCDRNCGLIAGAVIGAVLAVEGGILMPVGDLLIQKTIKKQVVLEEGTIAF | 58

(isoform 1) KNWVKTGTEVYRQFWIFDVONPQEVMMNSSNIQVKQRGPYTYRVRELAKEN
UniProt P16671 | VIODAEDNTVSFLOPNGAIFEPSLSVGTEADNETVLNLAVAAASHIYONQE
VOMILNSLINKSKSSMEQVRTLRELLWGYRDPEFLSLVPYPVTTTVGLEYPY
NNTADGVYKVENGKDNISKVAIIDTYKGKRNLSYWESHCDMINGTDAASEP
PEVEKSOVLQFEFSSDICRSIYAVFESDVNLKGIPVYRFVLPSKAFASPVEN
PDNYCFCTEKIISKNCISYGVLDISKCKEGRPVYISLPHELYASPDVSEPT
DGLNPNEEEHRTYLDIEPITGETLOFAKRLQVNLLVKP SEKIQVLKNLKRN
YIVPILWLNETGTIGDEKANMERSQVTGKINLLGLIEMILLSVGVVMEVAF
MISYCACRSKTIK
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hCD36.ECD GDLLIQKTIKKQVVLEEGTIAFKNWVKTGTEVYRQFWIFDVONPQEVMMNS | 59
SNIQVKQRGPYTYRVREFLAKENVTQDAEDNTVSELOPNGAIFEPSLSVGTE
ADNFTVLNLAVAAASHIYONQEVOMILNSLINKSKSSMEQVRTLRELLWGY
RDPFLSLVPYPVTTTVGLEYPYNNTADGVYKVENGKDNISKVAIIDTYKGK
RNLSYWESHCDMINGTDAASFPPEVEKSQVLQFFSSDICRSIYAVEESDVN
LKGIPVYREVLPSKAFASPVENPDNYCEFCTEKIISKNCTSYGVLDISKCKE
GRPVYISLPHFLYASPDVSEPIDGLNPNEEEHRTYLDIEPITGETLOFAKR
LOVNLLVKPSEKIQVLKNLKRNYIVPILWLNETGT IGDEKANMERSQVTGK
IN

mCD36 MGCDRNCGLIAGAVIGAVLAVFGGILMPVGDMLIEKTIKREVVLEEGTTAE | 60
UniProt Q08857| KNWVKTGTTVYRQFWIFDVONPDDVAKNSSKIKVKQRGPYTYRVRYLAKEN
ITODPEDHTVSEVQPNGAIFEPSLSVGTEDDNEFTVLNLAVAAAPHIYONSE
VOVVLNSLIKKSKSSMEQTRSLKELLWGYKDPEFLSLVPYPISTTVGVEYPY
NDTVDGVYKVENGKDNISKVAITESYKGKRNLSYWPSYCDMINGTDAASEP
PEVEKSRTLRFEFSSDICRSIYAVEGSEIDLKGIPVYRFVLPANAFASPLON
PDNHCFCTEKVISNNCTSYGVLDIGKCKEGKPVYISLPHFLHASPDVSEPT
EGLHPNEDEHRTYLDVEPITGETLQFAKRLOQVNILVKPARKIEALKNLKRP
YIVPILWLNETGTIGDEKAEMEKTQVITGKIKLLGMVEMALLGIGVVMEVAF
MISYCACKSKNGK

mCD36.ECD GDMLIEKTIKREVVLEEGTTAFKNWVKTIGTIVYRQFWIFDVONPDDVAKNS | 61
SKIKVKQRGPYTYRVRYLAKENITQDPEDHTVSEVOPNGAIFEPSLSVGTE
DDNFTVLNLAVAAAPHIYQONSEVOVVLNSLIKKSKSSMEQTRSLKELLWGY
KDPFLSLVPYPISTTVGVEYPYNDTVDGVYKVENGKDNISKVAITESYKGK
RNLSYWPSYCDMINGTDAASFPPEVEKSRTLRFEFSSDICRSIYAVEGSEID
LKGIPVYREVLPANAFASPLONPDNHCECTEKVISNNCTSYGVLDIGKCKE
GKPVY1SLPHELHASPDVYSEP LEGLHPNEDEHRTY LDVEP L'TGETLOFAKR
LOVNILVKPARKIEALKNLKRPYIVPILWLNETGT IGDEKAEM
FKTQVTGKIK

Rhesus CD36 MGCDRNCGLITGAVIGAVLAVEFGGILMPVGDMLIQKTIKKEVVLEEGTIAE | 62
NP_001028085.| KNWVKTGTEIYRQFWIFDVONPQEVMMNSSNIQVKQRGPYTYRVRFLAKEN
1 ITODPKDNTVSEFLOPNGAIFEPSLSVGTEADNEFTVLNLAVAAASHIYPNPFE
VOVVLNSLINKSKSSMEQVRTLRELLWGYTDPELSLVPYPVSTRVGMEYPY
NNTADGVYKVENGKDSISKVAIIDTYKGKRNLSYWESYCDMINGTDAASEP
PEVEKSQVLOFFSSDICRSIYAVFESDVNLKGIPVYREFVLPSKAFASPVQON
PDNHCFCTEKIISKNCTSYGVLDISKCKEGKPVYISLPHELYASPDVSETI
DGLNPNEEEHRTYLDIEPITGETLOFAKRLQVNLLVKP SNKIQVLKRLKRN
YIVPILWLNETGTIGDEKAKMERSQVTGKINLLGLIEMILLSVGVVMEVAE

MISYCACRSKTIK
Rhesus GDMLIQKTIKKEVVLEEGTIAFKNWVKTGTEIYRQEFWIFDVONPQEVMMNS | 63
CD36.ECD SNIQVKQRGPYTYRVRELAKENITQDPKDNTVSELOPNGAIFEPSLSVGTE

ADNFTVLNLAVAAASHIYPNPEVQVVLNSLINKSKSSMEQVRTLRELLWGY
TDPFLSLVPYPVSTRVGMEYPYNNTADGVYKVENGKDS ISKVAIIDTYKGK
RNLSYWESYCDMINGTDAASFPPEVEKSQVLOFEFSSDICRSIYAVEESDVN
LKGIPVYREVLPSKAFASPVONPDNHCEFCTEKIISKNCTSYGVLDISKCKE
GKPVYISLPHFLYASPDVSETIDGLNPNEEEHRTYLDIEPITGEFTLQFAKR
LOVNLLVKPSNKIQVLKRLKRNYIVPILWLNETGTIGDEKAKMERSQVTGK
IN

[0097] II. Anti-CD36 Antibodies

[0098] In some embodiments, the present disclosure provides structures of anti-CD36 antibodies in
terms of the amino acid and encoding nucleotide sequences of the various well-known immunoglobulin
features (e.g., CDRs, FRs, Vu, Vi domains, and full-length heavy and light chains). Table 2 below
provides a summary description of the anti-CD36 antibodies of the presented disclosure as generated and

functionally characterized as described in the Examples. The relevant sequences and sequence identifiers
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for each of the antibodies are provided in Table 2 and also included in the accompanying Sequence
Listing.
[0099] TABLE 2: Anti-CD36 antibody sequences

SEQ
ID
Description Sequence NO:
12P109 — scFv ATGGCCGATATTCAAATGACCCAGAGCCCGAGCAGCCTGAGCG 1
(DNA) CGAGCGTGGGAGATCGCGTGACCATTACCTGCCGTGCGAGCCA
GGATGTTAGCAACTGGGICGCATGGTATCAGCAGAAACCAGGC
AAAGCGCCGAAACTTCTGATATCTACCTCCACTAGCCTGTATA
GCGGCGTGCCGTCGCGTTITTITCGGGCAGTGGCAGCGGCACGGA
CTTTACCCTGACGATATCTTCCTITACAACCGGAGGATTITTGCG
ACCTACTACTGTCAACAGTACTACACCTTGCCGTTCACCTTCG
GTCAAGGCACCAAAGTGGAAATCAAACGCGGTGGTTCCTCTAG
ATCTTCCACCTCTGGTGGCGGTGGCTCGGGCGGTGGTGGGGAA
GTGCAGCTGGTGGAATCGGGAGGCGGTCTGGTGCAACCTGGLG
GCAGCCTTCGTCTGAGCTGTGCGGCGAGCGGGTTCACCATTAG
CAGCTTTGGGATTCATTGGGTGCGTCAAGCTCCCGGCAAGGGG
CTGGAGTGGGTCGCGTGGATTGCTCCCTACGGTGGTTACACAT
ACTATGCCGACAGCGTGAAAGGTCGCTTTACGATTAGTGCGGA
CACCAGCAAAAATACCGCGTACCTGCAGATGAATAGCCTGCGT
GCGGAAGACACAGCGGTGTATTATTGCGCGCGTTCGTTTTTCG
GGTACTTCGATTATTGGGGGCAGGGCACCCTTGTTACCGTGAG
CTCGGCGTCAGCGGCCGCA
12P109 - Vy EVOLVESGGGLVQPGGSLRLSCAASGETISSFGIHWVRQAPGK 2
A8A - Vi GLEWVAWIAPYGGYTYYADSVKGRFTISADTSKNTAYLQMNSL
ASA -N52T- Vu RAEDTAVYYCARSFFGYFDYWGQGTLVTVSS
117 - Vu
12P109 — CDR-H1 AASGFTISSFGIH 3
A8A - CDR-H1
A8A-N52T — CDR-H1
117 - CDR-H1
117_57D - CDR-H1
117_57E - CDR-H1
117_57DE - CDR-H1
117_57EE - CDR-H1
12P109 - CDR-H2 WIAPYGGYTY 4
A8A - CDR-H2
A8A-N52T - CDR-H2
117 - CDR-H2
117_30AA - CDR-H2
117_30DA - CDR-H2
12P109 — CDR-H3 ARSFFGYFDY 5
A8A — CDR-H3
A8A-N52T — CDR-H3
117 - CDR-H3
117_30AA - CDR-H3
117_30DA - CDR-H3
117_30DE - CDR-H3
117_57D - CDR-H3
117_57E - CDR-H3
117_57DE - CDR-H3
117_57EE - CDR-H3
117 _DAS7E - CDR-H3
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12P109 — Vy. DIQMTQSPSSLSASVGDRVIITCRASQDVSNWVAWYQOKEGKA | 6
PKLLISTSTSLYSGVPSREFSGSGSGTDFTLTISSLOPEDFATY
YCQOYYTLPFTFGQGTKVEIKR
12P109 — CDR-L1 RASQDVSNWVA 7
A8A — CDR-L1
A8A-N52T — CDR-L1
117 - CDR-L1
117_30AA - CDR-L1
117_30DA - CDR-L1
117_30DE - CDR-L1
117_57D - CDR-L1
117_57E - CDR-L1
117_57DE - CDR-L1
117_57EE - CDR-L1
117 _DAS7E - CDR-L1
12P109 — CDR-L2 STSTSLYS 8
12P109 - CDR-L3 YYTLPETF 9
A8A —scFv ATGGCCGATATTCAAATGACCCAGAGCCCGAGCAGCCTGAGCG | 10
(DNA) CGAGCGTGGGAGATCGCGTGACCATTACCTGCCGTGCGAGCCA
GGATGTTAGTAATTGGGTCGCATGGTATCAGCAGAAACCAGGC
ABAGCGCCGAAACTTCTGATATCCTATGCCAACAGCCTGTATA
GCGGCGTGCCGTCGCGTTTTTCGGGCAGTGGCAGCGGCACGGA
CTTTACCCTGACGATATCTTCCTTACAACCGGAGGATTTTGCG
ACCTACTACTGTCAACAGCACTCTAACCTTCCGCTGACCTTCG
GTCAAGGCACCAAAGTGGAAATCAAACGTGGTGGTTCCTCTAG
ATCTTCCTCCTCTGGTIGGCGGTGGCTCGGGECGGTGGTGGGGAA
GTGCAGCTGGTGGAATCGGGAGGCGGTCTGGTGCAACCTGGCG
GCAGCCTTCGTCTGAGCTGTGCGGCGAGCGGGTTCACCATTAG
CAGCTTTGGGATTCATTGGGTGCGTCAAGCTCCCGGCAAGGGS
CTGGAGTGGGTCGCGTGGATTGCTCCCTACGGTGGTTACACAT
ACTATGCCGACAGCGTGAAAGGTCGCTTTACGATTAGTGCGGA
CACCAGCAAAAATACCGCGTACCTGCAGATGAATAGCCTGCGT
GCGGAAGACACAGCGGTGTATTATTGCGCGCGTTCGTITTTCG
GGTACTTCGATTATTGGGGGCAGGGCACCCTTGTTACCGTGAG
CTCGGCGTCAGCGGCCGCA
ASA -V, DIQMTQSPSSLSASVGDRVTITCRASQDVSNWVAWYQQOKPGKA 11
PKLLISYANSLYSGVPSRESGSGSGTIDFTLTISSLQPEDFATY
YCQQHSNLPLTFGQGTKVEIKR
ASA — CDR-L2 SYANSLYS 12
AS8A - CDR-L3 HSNLPLIF 13
A8A-N52T - CDR-L3
A8A-N352T - Vi DIQMTQSPSSLSASVGDRVTIITCRASQDVSNWVAWYQQOKPGKA 14
PKLLISYATSLYSGVESRFSGSGSGTDFTLTISSLOPEDFATY
YCQOHSNLPLTFGQGTKVEIKR
A8A-N52T— CDR-L2 | SYATSLYS 15
117 - CDR-L2
117_30AA - CDR-L2
117_30DA - CDR-L2
117_30DE - CDR-L2
117_57D - CDR-L2
117_57E - CDR-L2
117_57DE - CDR-L2
117_57EE - CDR-L2
117_DAS7E - CDR-L2
117- scFv ATGGCCGATATTCAAATGACCCAGAGCCCGAGCAGCCTGAGCG | 16
(DNA) CGAGCGTGGGAGATCGCGTGACCATTACCTGCCGTGCGAGCCA
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AAAGCGCCGAAACTTCTIGATATCCTATGCTACTAGCCTGTATA
GCGGCGTGCCGTCGCGTTTTTCGGGCAGTGGCAGCGGCACGGA
CTTTACCCTGACGATATCTTCCTTACAACCGGAGGATTTTGCG
ACCTACTACTGTCAACAGCACTCTAACGCGCCGCTGACCTTCG
GTCAAGGCACCAARAGTGGAAATCAAACGCGGTGGTTCCTCTAG
ATCTTCCTCCTCTGGTGGCGGTGGCTCGGGCGCTGGTGGGGAAR
GTGCAGCTGGTGGAATCGGGAGGCGGTCTGGTGCAACCTGGCG
GCAGCCTTCGTCTGAGCTGTGCGGCGAGCGGGTTCACCATTAG
CAGCTTTGGGATTCATTGGGTGCGTCAAGCTCCCGGCAAGGGG
CTGGAGTGGGTCGCGTGGATTGCTCCCTACGGTGGTTACACAT
ACTATGCCGACAGCGTGAAAGGTCGCTTTACGATTAGTGCGGA
CACCAGCAAAAATACCGCGTACCTGCAGATGAATAGCCTGCGT
GCGGAAGACACAGCGGTGTATTATTGCGCGCGTTCGTTTTICG
GGTACTTCGATTATTGGGGGCAGGGCACCCTTGTTACCGTGAG
CTCGGCGTCAGCGGCCGCA

117 -V, DIOMIQSPSSLSASVGDRVTITCRASQODVSNWVAWYQOKPGKA | 17
117_30AA -V, PKLLISYATSLYSGVESRFSGSGSGTDFTLTISSLQPEDFATY
117_30DA - Vi YCQOHSNAPLTFGQGTKVEIKR
117_30DE - V.
117_57D - VL
117_57E- VL
117_57DE - VL
117_57EE - VL
117_DASTE - VL
117 - CDR-L3 HSNAPLTF 18

117_30AA - CDR-L3
117_30DA - CDR-L3
117_30DE - CDR-L3
117_57D - CDR-L3
117_57E - CDR-L3
117_57DE - CDR-L3
117_57EE - CDR-L3
117_DAS7E - CDR-L3
117_30AA ATGGCCGATATTCAAATGACCCAGAGCCCGAGCAGCCTGAGCG | 19
(HC - DNA) CGAGCGTGGGAGATCGCGTGACCATTACCTGCCGTGCGAGCCA
GGATGTTAGTAATTGGGTCGCATGGTATCAGCAGAAACCAGGC
AAAGCGCCGAAACTTCTGATATCCTATGCTACTAGCCTGTATA
GCGGCGTGCCGTCGCGTTTTTCGGGCAGTGGCAGCGGCACGGA
CTTTACCCTGACGATATCTTCCTTACAACCGGAGGATTTTGCG
ACCTACTACTGTCAACAGCACTCTAACGCGCCGCTGACCTTCG
GTCAAGGCACCAAAGTGGAAATCAAACGCGGTGGTTCCTCTAG
ATCTTCCTCCTCTGGTGGCGGTGGCTCGGGCGGTGGTGGGGAAR
GTGCAGCTGGTGGAATCGGGAGGCGGTCTGGTGCAACCTGGEG
GCAGCCTTCGTCTGAGCTGTGCGGCGAGCGGGTTCACCATTGC
CGCCTTTGGGATTCATTGGGTGCGTCAAGCTCCCGGCAAGGGG
CTGGAGTGGGTCGCGTGGATTGCTCCCTACGGTGGTTACACAT
ACTATGCCGACAGCGTGAAAGGTCGCTTTACGATTAGTGCGGA
CACCAGCAARAATACCGCGTACCTGCAGATGAATAGCCTGCGT
GCGGAAGACACAGCGGTGTATTATTGCGCGCGTTCGTTTTTICG
GGTACTTCGATTATTGGGGGCAGGGCACCCTTGTTACCGTGAG
CTCGGCGTCAGCGGCCGCA
117_30AA - Vy EVQLVESGGGLVQPGGSLRLSCAASGE L LAAFGLHWVRQAPGK | 20
GLEWVAWIAPYGGYTYYADSVKGRFTISADTSKNTAYLOMNSL
RAEDTAVYYCARSFFGYFDYWGQGTLVTVSS
117_30AA - CDR-HI AASGFTIAAFGIH 21
117_30DA- scFv ATGGCCGATATTCAAATGACCCAGAGCCCGAGCAGCCTGAGCG | 22

(DNA)

CGAGCGTGGGAGATCGCGTGACCATTACCTGCCGTGCGAGCCA
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GGATGTTAGTAATTGGGTCGCATGGTATCAGCAGAAACCAGGC
AAAGCGCCGAAACTTCTGATATCCTATGCTACTAGCCTGTATA
GCGGCGTGCCGTCGCGTTTTTCGGGCAGTGGCAGCGGCACGGA
CTTTACCCTGACGATATCTTCCTTACAACCGGAGGATTTTGCG
ACCTACTACTGTCAACAGCACTCTAACGCGCCGCTGACCTTCG
GTCAAGGCACCAAAGTGGAAATCAAACGCGGTGGTTCCTCTAG
ATCTTCCTCCTICTGGTGGCGGTGGCTCGGGCGGTGGTGGGGAA
GTGCAGCTGGTGGAATCGGGAGGCGGTCTGGTGCAACCTGGCG
GCAGCCTTCGTCTGAGCTGTGCGGCGAGCGGGTTCACCATTGA
CGCCTTTGGGATTCATTGGGTGCGTCAAGCTCCCGGCAAGGGG
CTGGAGTGGGTCGCGTGGATTGCTCCCTACGGTGGTTACACAT
ACTATGCCGACAGCGTGAAAGGTCGCTTTACGATTAGTGCGGA
CACCAGCAAAAATACCGCGTACCTGCAGATGAATAGCCTGCGT
GCGGAAGACACAGCGGTGTATTATTGCGCGCGTTCGTTTTTCG
GGTACTTCGATTATTGGGGGCAGGGCACCCTTGTTACCGTGAG
CTCGGCGTCAGCGGCCGCA

117 30DA - Vu EVOQLVESGGGLVQPGGSLRLSCAASGETIDAFGIHWVRQAPGK 23
GLEWVAWIAPYGGYTYYADSVKGRETISADTSKNTAYLOMNSL
RAEDTAVYYCARSEEFGYFDYWGCGTLVIVSS

117_30DA - CDR-H1 AASGFTIDAFGIH 24
117_DAS7E - CDR-HI
117_30DE- Vu GAAGTGCAGCTGGTGGAATCGGGAGGCGGTCTGGTGCAACCTG 25
(DNA) GCGGCAGCCTTCGTCTGAGCTGTGCGGCGAGCGGGTTCACCAT

TGACAGCTTTGGGATTCATTGGGTGCGTCAAGCTCCCGGCAAG
GGGCTGGAGTGGGTCGCGTGGATTGCTCCCTACGGTGGTGAAA
CATACTATGCCGACAGCGTGAAAGGTCGCTTTACGATTAGTGC
GGACACCAGCAAAAATACCGCGTACCTGCAGATGAATAGCCTG
CCTGCGGAAGACACAGCGGTGTATTATTGCGCGCGTTCGTTTT
TCGGGTACTTCGATTATTGGGGGCAGGGCACCCTTGTTACCGT
GAGCTCG

117 30DE - Vy EVOQLVESGGGLVQPGGSLRLSCAASGETIDSFGIHWVRQAPGK 26
GLEWVAWIAPYGGETYYADSVKGRETISADTSKNTAYLOMNSL
RAEDTAVYYCARSEFGYFDYWGCGTLVIVSS

117_30DE - CDR-HI1 AASGFTIDSFGIH 27

117_30DE - CDR-H2 WIAPYGGETY 28

117_57D- scFv ATGGCCGATATTCAAATGACCCAGAGCCCGAGCAGCCTGAGCG 29
(DNA) CGAGCGTGGGAGATCGCGTGACCATTACCTGCCGTGCGAGCCA

GGATGTTAGTAATTGGGTCGCATGGTATCAGCAGAAACCAGGC
AAAGCGCCGAAACTTCTGATATCCTATGCTACTAGCCTGTATA
GCGGCGTGCCGTCGCGTTTTTCGGGCAGTGGCAGCGGCACGGA
CTTTACCCTGACGATATCTTCCTTACAACCGGAGGATTTTGCG
ACCTACTACTGTCAACAGCACTCTAACGCGCCGCTGACCTTCG
GTCAAGGCACCAAAGTGGAAATCAAACGCGGTGGTTCCTCTAG
ATCTTCCTCCTICTGGTGGCGGTGGCTCGGGCGGTGGTGGGGAA
GTGCAGCTGGTGGAATCGGGAGGCGGTCTGGTGCAACCTGGCG
GCAGCCTTCGTCTGAGCTGTGCGGCGAGCGGGTTCACCATTAG
CAGCTTTGGGATTCATTGGGTGCGTCAAGCTCCCGGCAAGGGG
CTGGAGTGGGTCGCGTGGATTGCTCCCTACGGTGGTGACACAT
ACTATGCCGACAGCGTGAAAGGTICGCTTTACGATTAGTGCGGA
CACCAGCAAAAATACCGCGTACCTGCAGATGAATAGCCTGCGT
GCGGAAGACACAGCGGTGTATTATTGCGCGCGTTCGTTTTTCG
GGTACTTCGATTATTGGGGGCAGGGCACCCTTGTTACCGTGAG
CTCGGCGTCAGCGGCCGCA

117_57D - Vy EVQLVESGGGLVQPGGSLRLSCAASGETISSEFGIHWVRQAPCK 30
GLEWVAWIAPYGGDTYYADSVKGRETISADTSKNTAYLOMNSL
RAEDTAVYYCARSEFFGYFDYWGCGTLVIVSS

117_57D - CDR-H2 WIAPYGGDTY 31
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117_57E- scFv
(DNA)

ATGGCCGATATTCAAATGACCCAGAGCCCGAGCAGCCTGAGCG
CGAGCGTGGGAGATCGCGTGACCATTACCTGCCGTGCGAGCCA
GGATGTTAGTAATTGGGTCGCATGGTATCAGCAGAAACCAGGC
AAAGCGCCGAAACTTCTGATATCCTATGCTACTAGCCTGTATA
GCGGCGTGCCGTCGCGTTTTTCGGGCAGTGGCAGCGGCACGGA
CTTTACCCTGACGATATCTTCCTITACAACCGGAGGATTTTGCG
ACCTACTACTGTCAACAGCACTCTAACGCGCCGCTGACCTTCG
GTCAAGGCACCAAAGTGGAAATCAAACGCGGTGGTTCCTCTAG
ATCTTCCTCCTCTGGTGGCGGTGGCTCGGGCGGTGGTGGGGAA
GTGCAGCTGGTGGAATCGGGAGGCGGTCTGGTGCAACCTGGCG
GCAGCCTTCGTCTGAGCTGTGCGGCGAGCGGGTTCACCATTAG
CAGCTTTGGGATTCATTGGGTGCGTCAAGCTCCCGGCAAGGGG
CTGGAGTGGGTCGCGTGGATTGCTCCCTACGGTGGTGAAACAT
ACTATGCCGACAGCGTGAAAGGTCGCTTTACGATTAGTGCGGA
CACCAGCAAAAATACCGCGTACCTGCAGATGAATAGCCTGCGT
GCGGAAGACACAGCGGTGTATTATTGCGCGCGTTCGTITTTTCG
GGTACTTCGATTATTGGGGGCAGGGCACCCTTGTTACCGTGAG
CTCGGCGTCAGCGGCCGCA

32

117_57E - Vy

EVOLVESGGGLVOPGGSLRLSCAASGETISSFGIHWVROAPGK
GLEWVAWIAPYGGETYYADSVKGRETISADTSKNTAYLOMNSL
RAEDTAVYYCARSFFGYFDYWGQGTLVIVSS

33

117_57E - CDR-H2

WIAPYGGETY

34

117_57DE- Vy
(DNA)

GAAGTGCAGCTGGTGGAATCGGGAGGCGGTCTGGTGCAACCTG
GCGGCAGCCTTCGTCTGAGCTGTGCGGCGAGCGGGTTCACCAT
TAGCAGCTTTGGGATTCATTGGGTGCGTCAAGCTCCCGGCAAG
GGGCTGGAGTGGGTCGCGTGGATTGCTCCCTACGGTGGTGACG
AATACTATGCCGACAGCGTGAAAGGTCGCTTTACGATTAGTGC
GGACACCAGCAAAAATACCGCGTACCTGCAGATGAATAGCCTG
CGTGCGGAAGACACAGCGGTGTATTATTGCGCGCGTTCGTTTT
TCGGGTACTTCGATTATTGGGGGCAGGGCACCCTTGTTACCGT
GAGCTCG

35

117_57DE - Vy

EVQLVESGGGLVQPGGSLRLSCAASGETISSFGIHWVRQAPGK
GLEWVAWIAPYGGDEYYADSVKGRETISADTSKNTAYLOMNSL
RAEDTAVYYCARSEFFGYFDYWGQGTLVIVSS

36

117_57DE - CDR-H2

WIAPYGGDEY

37

117_57EE- Vg
(DNA)

GAAGTGCAGCTGGTGGAATCGGGAGGCGGTCTGGTGCAACCTG
GCGGCAGCCTTCGTCTGAGCTGTGCGGCGAGCGGGTTCACCAT
TAGCAGCTTIGGGATTCATTGGGTIGCGELICAAGCTCCCGGCAAG
GGGCTGGAGTGGGTCGCGTGGATTGCTCCCTACGGTGGTGAAG
AATACTATGCCGACAGCGTGAAAGGTCGCTTTACGATTAGTGC
GGACACCAGCAAAAATACCGCGTACCTGCAGATGAATAGCCTG
CGTGCGGAAGACACAGCGGTGTATTATTGCGCGCGTTCGTTTT
TCGGGTACTTCGATTATTGGGGGCAGGGCACCCTTGTTACCGT
GAGCTCG

38

117_S7EE - Vu

EVQLVESGGGLVQPGGSLRLSCAASGETISSFGIHWVRQAPGK
GLEWVAWIAPYGGEEYYADSVKGRETISADTSKNTAYLOMNSL
RAEDTAVYYCARSEFEFGYFDYWGCGTLVIVSS

39

117_57EE - CDR-H2

WIAPYGGEEY

40

117_DAS7E- scFv
(DNA)

ATGGCCGATATTCAAATGACCCAGAGCCCGAGCAGCCTGAGCG
CGAGCGTGGGAGATCGCGTGACCATTACCTGCCGTGCGAGCCA
GGATGTTAGTAATTGGGTCGCATGGTATCAGCAGAAACCAGGC
AAAGCGCCGAAACTTCTGATATCCTATGCTACTAGCCTGTATA
GCGGCGTGCCGTCGCGTTTTTCGGGCAGTGGCAGCGGCACGGA
CITTACCCTGACGATATCTTCCITACAACCGGAGGATTITTGCG
ACCTACTACTGTCAACAGCACTCTAACGCGCCGCTGACCTTCG
GTCAAGGCACCAAAGTGGAAATCAAACGCGGTGGTTCCTCTAG

41
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ATCTTCCTCCTICTGGTGGCGGTGGCTCGGGCGGTGGTGGGGAA
GTGCAGCTGGTGGAATCGGGAGGCGGTCTGGTGCAACCTGGCG
GCAGCCTTCGTCTGAGCTGTGCGGCGAGCGGGTTCACCATTAG
CAGCTTTGGGATTCATTGGGTGCGTCAAGCTCCCGGCAAGGGG
CTGGAGTGGGTCGCGTGGATTGCTCCCTACGGTGGTGAAACAT
ACTATGCCGACAGCGTGAAAGGTCGCTTTACGATTAGTGCGGA
CACCAGCAAAAATACCGCGTACCTGCAGATGAATAGCCTGCGT
GCGGAAGACACAGCGGTGTATTATTGCGCGCGTTCGTTTTTCG
GGTACTTCGATTATTGGGGGCAGGGCACCCTTGTTACCGTGAG
CTCGGCGTCAGCGGCCGCA

117_DAST7E - Vu

EVOQLVESGGGLVQPGGSLRLSCAASGETIDAFGIHWVRQAPGK
GLEWVAWIAPYGGETYYADSVKGRETISADTSKNTAYLOMNSL
RAEDTAVYYCARSEEFGYFDYWGCGTLVIVSS

42

117_DAS7E - CDR-H2

WIAPYGGETY

43

12P109 —-HC
ASA -HC
ABA-N52T - HC
117 —HC (IgG1-N297A)

EVOLVESGGGLVOPGGSLRLSCAASGETISSFGIHWVRQAPGK
GLEWVAWIAPYGGYTYYADSVKGRFTISADTSKNTAYLQMNSL
RAEDTAVYYCARSFFGYFDYWGQGTLVIVSSastkgpsvipla
psskstsggtaalgclvkdyfpepvtvswnsgaltsgvhtfpa
vlgssglyslssvvtvpssslgtgtyicnvnhkpsntkvdkkv
epkscdkthtcppcpapellggpsvilfppkpkdtlmisrtpe
vtcvvvdvshedpevkinwyvdgvevhnaktkpreegyastyr
vvsvltvlhgdwlngkevkckvsnkalpapiektiskakggpr
epgvytlppsreemtkngvsltclvkgfypsdiavewesnggp
ennykttppvldsdgstfflyskltvdksrwgggnviscsvmhe
alhnhytgkslslspg

44

12P109 - LC

DIOMTQSPSSLSASVGDRVTITCRASQDVSNWVAWYQOKP GKA
PKLLISTSTSLYSGVPSRESGSGSGTDETLTISSLQPEDEFATY
YCQQYYTLPFTFGQGTKVEIKRtvaapsviifppsdeglksgt
asvvcllnnfypreakvgwkvdnalgsgnsgesvtegdskdst
yslsstltlskadyekhkvyacevthgglsspvtksfnrgec

45

ASA -LC

DIOMTQSPSSLSASVGDRVTITCRASQDVSNWVAWYQQKPGKA
PKLLISYANSLYSGVPSRESGSGSGTIDFTLTISSLQPEDFATY
YCQOHSNLPLTFGQGTKVEIKRtvaapsviifppsdeglksgt
asvvcllnnfypreakvgwkvdnalgsgnsgesvteqdskdst
yslsstltlskadyekhkvyacevthgglsspvtksfnrgec

46

A8A-N52T - LC

DIOMTQSPSSLSASVGDRVTITCRASQDVSNWVAWYQOKPGKA
PKLLISYATSLYSGVPSRFSGSGSGTDEFTLTISSLQPEDEFATY
YCQOHSNLPLIFGQGIKVE IKRtvaapsviifppsdeglksgt
asvvcllnnfypreakvgwkvdnalgsgnsgesvteqgdskdst
yslsstltlskadyekhkvyacevthgglsspvtksfnrgec

47

117 -HC
(IgG4-S228P- FALA)

EVQLVESGGGLVQPGGSLRLSCAASGETISSFGIHWVRQAPGK
GLEWVAWIAPYGGYTYYADSVKGREFTISADTSKNTAYLOMNSL
RAEDTAVYYCARSFFGYFDYWGQGTLVIVSSastkgpsvipla
pcsrstsestaalgclvkdyfpepvtvswnsgaltsgvhtfpa
vlgssglyslssvvtvpssslgtktytenvdhkpsntkvdkry
eskygppcppcpapeaaggpsvilfppkpkdtlmisrtpevtc
vvvdvsgedpevgfnwyvdgvevhnaktkpreegfnstyrvvs
vltvlhgdwlngkeykckvsnkglpssiektiskakggprepqg
vytlppsgeemtkngvsltclvkgfypsdiavewesnggpenn
vkttppvldsdgsfflysrltvdksrwgegnviscsvmhealh
nhytgkslslslg

48

117 -LC
117_30AA -LC
117_30DA - LC
117_30DE - LC

117_57D - LC
117 57E-LC

DIOMTQSPSSLSASVGDRVTITCRASQDVSNWVAWYQQKPGKA
PKLLISYATSLYSGVPSRFSGSGSGTIDFTLTISSLQPEDFATY
YCQQHSNAPLTFGQGTKVEIKRtvaapsviifppsdeglksgt
asvvcllnnfypreakvgwkvdnalgsgnsgesvteqgdskdst
yslsstltlskadyekhkvyacevthgglsspvtksfnrgec

49
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117_57DE - LC
117_57EE - LC
117_DASTE - LC

117_30AA - HC
(IgG4-S228P- FALA)

EVOLVESGGGLVQPGGSLRLSCAASGETIAAFGIHWVROAPGK
GLEWVAWIAPYGGYTYYADSVKGREFTISADTSKNTAYLOMNSL
RAEDTAVYYCARSFFGYFDYWGQGTLVIVSSastkgpsvipla
pcsrstsestaalgclvkdyfpepvtvswnsgaltsgvhtfpa
vlgssglyslssvvtvpssslgtktytenvdhkpsntkvdkry
eskygppcprpcpareaaggpsvilfppkpkdtlmisrtpevtc
vvvdvsgedpevginwyvdgvevhnaktkpreegfnstyrvvs
vltvlhgdwlngkceykckvsnkglpssicktiskakggprepg
vytlppsgeemtkngvsltclvkgfypsdiavewesnggpenn
vkttppvldsdgsfflysrltvdksrwgegnviscsvmhealh
nhytgkslslslg

50

117_30DA - HC
(IgG4-S228P- FALA)

EVQLVESGGGLVQPGGSLRLSCAASGEFTIDAFGIHWVRQAPGK
GLEWVAWIAPYGGYTYYADSVKGRFTISADTSKNTAYLQMNSL
RAEDTAVYYCARSFFGYFDYWGQGTLVIVSSastkgpsvipla
pcsrstsestaalgclvkdyfpepvtvswnsgaltsgvhtipa
vlgssglyslssvvtvpssslgtktytenvdhkpsntkvdkry
eskygppcppcpapeaaggpsvilfppkpkdtlmisrtpevtc
vvvdvsgedpevginwyvdgvevhnaktkpreegfnstyrvvs
vitvlhgdwlngkeyvkckvsnkglpssiektiskakggprepa
vytlppsgeemtkngvsltclvkgfypsdiavewesnggpenn
vkttppvldsdgsfflysrltvdksrwgegnviscsvmhealh
nhytqgkslslslg

51

117_30DE - HC
(IgG4-S228P- FALA)

EVOLVESGGGLVQPGGSLRLSCAASGETIDSFGIHWVRQAPGK
GLEWVAWIAPYGGETYYADSVKGRFTISADTSKNTAYLOMNSL
RAEDTAVYYCARSFFGYFDYWGQGTLVIVSSastkgpsvipla
pcsrstsestaalgclvkdyfpepvtvswnsgaltsgvhtfpa
vlgssglyslssvvtvpssslgtktytcenvdhkpsntkvdkry
eskygppcppcpapeaaggpsvilfppkpkdtlmisrtpevtc
vvvdvsgedpevginwyvdgvevhnaktkpreegfnstyrvvs
viltvlhgdwlngkeykckvsnkglpssiektiskakggprepg
vytlppsgeemtkngvsltclvkgfypsdiavewesnggpenn
vkttppvldsdgsfflysrltvdksrwgegnviscsvmhealh
nhytgkslslslg

52

117_57D- HC
(IgG4-S228P- FALA)

EVOLVESGGGLVQPGGSLRLSCAASGEFTISSFGIHWVRQAPGK
GLEWVAWIAPYGGDTYYADSVKGRETISADTSKNTAYLOMNSL
RAEDTAVYYCARSFFGYFDYWGQGTLVIVSSastkgpsvipla
pcsrstscstaalgeclvkdyfpepvtvswnsgaltsgvhtfpa
vlgssglyslssvvtvpssslgtktytcenvdhkpsntkvdkry
eskygppcppcpapeaaggpsvilfppkpkdtIlmisrtpevtc
vvvdvsqgedpevginwyvdgvevhnaktkprecgfnstyrvvs
vlitvlhgdwlngkeykckvsnkglpssiektiskakggprepqg
vvtlppsgeemtkngvsltclvkgfypsdiavewesnggpenn
vkttppvldsdgsfflysrltvdksrwgegnviscsvmhealh
nhytgkslslslg

53

117_57E- HC
(IgG4-S228P- FALA)

EVQLVESGGGLVQPGGSLRLSCAASGEFTISSFGIHWVRQAPGK
GLEWVAWIAPYGGETYYADSVKGRETISADTSKNTAYLQMNSL
RAEDTAVYYCARSFFGYFDYWGQGTLVIVSSastkgpsvipla
pcsrstsestaalgceclvkdyfpepvtvswnsgaltsgvhtfpa
vlgssglyslssvvtvpssslgtktytenvdhkpsntkvdkry
eskygppcprpcpareaaggpsvilfppkpkdtlmisrtpevtc
vvvdvsgedpevgfinwyvdgvevhnaktkpreegfnstyrvvs
vltvlhgdwlngkeykckvsnkglpssiektiskakggprepqg
vytlppsgeemtkngvsltclvkgfypsdiavewesnggpenn

54
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vkttppvldsdgsfflysrltvdksrwgegnviscsvmhealh
nhytgkslslslg

117_37DE- HC EVOQLVESGGGLVQPGGSLRLSCAASGETISSFGIHWVRQAPGK 55
(IgG4-S228P- FALA) GLEWVAWIAPYGGDEYYADSVKGRETISADTSKNTAYLQOMNSL
RAEDTAVYYCARSFFGYFDYWGQGTLVIVSSastkgpsvipla
pcsrstsestaalgceclvkdyfpepvtvswnsgaltsgvhtfpa
vlgssglyslssvvtvpssslgtktytcenvdhkpsntkvdkry
eskygppcppcpapeaaggpsvilfppkpkdtlmisrtpevtc
vvvdvsgedpevginwyvdgvevhnaktkpreegfnstyrvvs
vitvlhgdwlngkeykckvsnkglpssiektiskakggprepg
vytlppsgeemtkngvsltclvkgfypsdiavewesnggpenn
vkttppvldsdgsfflysrltvdksrwgegnviscsvmhealh
nhytgkslslslg

117_57EE- HC EVOLVESGGGLVQPGGSLRLSCAASGEFTISSFGIHWVRQAPGK 56
(IgG4-SZZ8P- FALA) GLEWVAWIAPYGGEEYYADSVKGRETISADTSKNTAYLOMNSL
RAEDTAVYYCARSFFGYFDYWGQGTLVIVSSastkgpsvipla
pcsrstscstaalgeclvkdyfpepvtvswnsgaltsgvhtfpa
vlgssglyslssvvtvpssslgtktytcenvdhkpsntkvdkry
eskygppcppcpapeaaggpsvilfppkpkdtIlmisrtpevtc
vvvdvsqgedpevginwyvdgvevhnaktkpreegfnstyrvvs
vlitvlhgdwlngkeykckvsnkglpssiektiskakggprepqg
vvtlppsgeemtkngvsltclvkgfypsdiavewesnggpenn
vkttppvldsdgsfflysrltvdksrwgegnviscsvmhealh
nhytgkslslslg

117_DAS7E- HC EVOLVESGGGLVQPGGSLRLSCAASGETIDAFGIHWVRQAPGK 57
(IgG4-5S228P- FALA) GLEWVAWIAPYGGETYYADSVKGRETISADTSKNTAYLQMNSL
RAEDTAVYYCARSFFGYFDYWGQGTLVIVSSastkgpsvipla
pcsrstsestaalgceclvkdyfpepvtvswnsgaltsgvhtfpa
vlgssglyslssvvtvpssslgtktytcenvdhkpsntkvdkry
eskygppcppcpapeaaggpsvilfppkpkdtlmisrtpevtc
vvvdvsqgedpevginwyvdgvevhnaktkpreegfnstyrvvs
vltvlhgdwlngkeykckvsnkglpssiektiskakggprepg
vytlppsgeemtkngvsltclvkgfypsdiavewesnggpenn
vkttppvldsdgsfflysrltvdksrwgegnviscsvmhealh
nhytgkslslslg

[0100] 1. Anti-CD36 Antibody Binding Affinity and Functional Characteristics

[0101] In some embodiments, the anti-CH36 antibodies provided herein have an equilibrivm
dissociation constant (Kp) for binding to CD36 of < 100 oM, < 10 oM, < 1 nM, < 0.1 nM, < 8.01 nM, or
< 0.001 nM (e.g., 10 M or less, from 10° Mto 10°% M, e.g., from 107 M to 1072 M.

[0102] Itis contemplated that the various anti-CD36 antibodies generated as disclosed herein include
antibodies capable of high-affinity binding to hCD36, mCD36, rhesus CD36, both hCD36 and mCD36,
and/or hCD36, mCD36, and rhesus CD36. More specifically, in some embodiments, the anti-CD36
antibodies of the present disclosure bind to hCD36 with a binding affinity of 1 x 10® M or less, 1 x 10~
Morless, 1 x 107 M or less, or 1 x 10" M or less. In some embodiments, the binding affinity is
measured as the equilibrium dissociation constant (Kp) for binding to the hCD36 polypeptide of SEQ ID
NO: 58 or SEQ ID NO: 59. In some embodiments, the anti-CD36 antibodies of the present disclosure
bind to mCD36 with a binding affinity of 1 x 10 M or less, 1 x 10° M or less, 1 x 10" M or less, or 1 x

10" Mor less. In some embodiments, the binding affinity is measured as the equilibrium dissociation

constant (Kp) for binding to the mCD36 polypeptide of SEQ ID NO: 60 or SEQ ID NO: 61. In some
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embodiments, the anti-CD36 antibodies of the present disclosure bind to thesus CD36 with a binding
affinity of 1 x 108 M or less, 1 x 10° M or less, 1 x 10 M or less, or 1 x 107! M or less. In some
embodiments, the binding affinity is measured as the equilibrium dissociation constant (Kp) for binding
to the rhesus CD36 polypeptide of SEQ ID NO: 62 or SEQ ID NO: 63. In some embodiments, the arnti-
{"D336 antibodies of the present disclosure bind to both hCD36 and mCD36 with a binding affinity of 1 x
108 Morless, 1 x 10°Mor less, 1 x 107 M or less, or 1 x 107" M or less. In some embodiments, the
anti-CI36 antibodies of the present disclosure bind to both hCD36 and rhesus CD36 with a hinding
affinity of 1 x 10¥ M or less, 1 x 10° M or less, 1 x 107 M or less, or 1 x 107" M or less.

[0103] Generally, binding affinity of a ligand to its receptor can be determined using any of a variety of
assays and expressed in terms of a variety of quantitative values. Specific CD36 binding assays useful in
determining affinity of the antibodies are disclosed in the Examples herein. Additionally, antigen
binding assays are known in the art and can be used herein including without limitation any direct or
competitive binding assays using techniques such as western blots, radioimmunoassays, enzyme-linked
immunoabsorbent assay (ELISA), “sandwich” immunoassays, surface plasmon resonance based assay
(such as the BlAcore assay as described in W02005/012359), immunoprecipitation assays, fluorescent
immunoassays, protein A immunoassays, flow cytometric and fluorescence activated cell sorting (FACS)
assays, and the like.

[0104] Accordingly, in some embodiments, the binding affinity is expressed as Kp values and reflects
intrinsic binding affinity (e.g., with minimized avidity effects). The anti-CD36 antibodies of the present
disclosure exhibit strong binding affinities for the hCD36 polypeptide of SEQ ID NO: 58, for example,
exhibiting Kp values of between 10 nM and 1 pM. Accordingly, anti-CD36 antibodies of the present
disclosure may compete with antibodies having lower affinity for the same or overlapping epitopes of
CD36.

[0105] In some embodiments, the anit-CD36 antibodies provided herein decrease, inhibit, and/or fully-
block ligand binding to CD36, and immune regulation and/or immune signaling mediated by ligand
binding to CD36, including the maintenance of TAMs in the tumor microenvironment. The ability of the
antibodies to inhibit these immune regulatory and immune signaling pathways mediated by ligand
binding to CD36 can be assayed in virro using kaown cell-based assays inchuding those assays described
i the Examples of the present disclosure.

[0106] Accordingly, in some embodiments, the CD36 antibodies of the present disclosure are
characterized by one or more of following functional properties based on the ability to decrease, inhibit,
and/or fully-block intracellular signaling by CD36-mediated pathways.

[0107] In at least one embodiment, the anti-CD36 antibody binds to human CD36 with a binding affinity
of 1 x 10¥ M or less, 1 x 10° M or less, 1 x 10°1° M or less; optionally, wherein the binding affinity is
measured by equilibrium dissociation constant (Kp) to a hCD36 polypeptide of SEQ ID NO: 58 or 59.
[0108] In at least one embodiment of the anti-CD36 antibody, the antibody binds to mouse CD36 with a
binding affinity of 1 x 10 M or less, 1 x 10° M or less, 1 x 10"'° M or less; optionally, wherein the
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binding affinity is measured by equilibrium dissociation constant (Kp) to a mCD36 polypeptide of SEQ
ID NO: 60 or 61.

[0109] In at least one embodiment of the anti-CD36 antibody, the antibody binds to rhesus CD36 with a
binding affinity of 1 x 10¥ M or less, 1 x 10 M or less, 1 x 10" M or less; optionally, wherein the
binding affinity is measured by equilibrium dissociation constant (Kp) to a rhesus CD36 polypeptide of
SEQ D NO: 62 or 62.

[0110] In at least one embodiment of the anti-CD36 antibody, the antibody inhibits CD36-dependent
oxidized LDL uptake in F293 cells that overexpress surface human CD36 by at least 65%, at least 75%,
at least 85%, at least 95%, or at least 100%; optionally, wherein at an oxLDL concentration of 1-10
pg/mL the antibody has an ICsq of 5 nM or less, 1 nM or less, 0.5 nM or less, or 0.1 nM or less.

[0111] In at least one embodiment of the anti-CD36 antibody, the antibody inhibits CD36-dependent
oxidized LDL uptake in U937 cells by at least 65%, at least 75%, at least 85%, at least 95%, or at least
100%; optionally, wherein at an oxLDL concentration of 1-10 pg/mL the antibody has an ICso of 5 nM or
less, 1 nM or less, 0.5 nM or less, or 0.1 nM or less.

[0112] In at least one embodiment of the anti-CD36 antibody, the antibody inhibits CD36-dependent
oxidized LDL uptake in mouse CD45+ TILs by at least 65%, at least 75%, at least 85%, at least 95%, or
at least 100%; optionally, wherein at an oxXLDL concentration of 1-10 pg/mL the antibody has an ICsg of
5 nM or less, 1 nM or less, 0.5 nM or less, or 0.1 nM or less.

[0113] 2. Anti-CD¥36 Antibody Fragmends

[0114] In some embodiments, the anti-CD36 antibody of the present disclosure can be an antibody
fragment. Antibody fragments useful with the binding determinants the present disclosure include, but
are not Hmited to, Fab, Falb', Fab'-SH, F(ab™s, Fv, scFv fragments, monovalent, single domain antibody,
one-arred or single-arm aatibody, and other fragments described herein and known in the art.
Accordingly, in some ermbodiments of the anti-CD36 antibodies of the present disclosure, the antibody is
an antibody fragment selected from the group consisting ot F(ab'),, Fab', Fab, Fv, single domain antibody
(VHH), single-arm antibody, and scFv.

[0115] For areview of various antibody fragments, see e.g., Hadson et al. Nat. Med. 8: 129-134 (2003).
For areview of scFv fragments, see, e.g., Pluckthun, in The Pharmacology of Monoclonal Antibodies,
vol. 113, Rosenburg and Moore eds., {(Springer-Verlag, New York), pp. 269-313 (1994); see also
W093/16185; and U.S. Pat. Nos. 5,571,894 and 5,587,458, For a description of Fab and F{ab")
fragments comprising salvage receptor binding epitope residues and having increased in vivo half- life,
see US. Fat. No. 5,869,046, Other monovalent antibody forms are desentbed in, e g, WO2007/048337,
WOZ008/145137, WO2008/145138, and WO2007/059782. Monovalent, single-armed antibodies are
described, e.g., in WO2005/063815. Diabodies are antibody fragments with two antigen-binding sites
that may be bivalent or bispecific (see e.g., EPO404097; WO03/01161; Hudson et al., Nat. Med. 9: 129-
134 (2003); and Hollinger et al., Proc. Natl. Acad. Sci. USA 90: 6444-6448 (1993)).

[0116] In some embodiments, the antibody fragments are single-domain antibodies which comprise all

or a portion of the heavy chain variable domaia or all or a portion of the light chain variable domain of an
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antihody. In some emnbodiments, a single-domain antibody 1s a human single-domain antibody
{Domantis, Inc., Waltham, MA; see, e.g., US Pat. No. 6,248,516).

[0117] Antibody fragments can be nade by various techniques, including but not limited to protealytic
digestion of an intact antibody as well as production by recombinant host cells (e.g., £. coli or phage}, as
described herein.

[0118] 3. Chimeric, Humanized, and Human Ant-CD36 Antibodies

[0119] In some embodiments, the anti-CD36 antibody of the present disclosure can be a chimeric
antibody. (See e.g., chimeric antibodies as described in U.S. Pat. No. 4,816,567; and Morrison et al.,
Proc. Natl. Acad. Sci. USA 81: 6851-6855 (1984)). In one embodiment, a chimeric antibody comprises a
non-human variable region (e.g., a variable region derived from a mouse, rat, hamster, rabbit, or non-
human primate, such as a monkey) and a human constant region. In some embodiments, a chimeric
antibody is a “class switched: antibody in which the class or subclass has been changed from that of the
parent antibody. It is contemplated that chimeric antibodies can include antigen-binding fragments
thereof.

[0120] In some embodiments, the anti-CD36 antibody of the present disclosure is a humanized antibody.
Typically, a non-human antibody is humanized to reduce immunogenicity to humans, while retaining the
specificity and affinity of the parental non-human antibody. Generally, a humanized antibody comprises
one or more variable domains in which HVRs, CDRs, (or portions thereol) are derived [rom a non-
human antibody, and FRs (or portions thereof) are derived from human antibody sequences. A
humanized antibody optionally will also comprise at least a portion of a human constant region. In some
embodiments, some FR residues in a humanized antibody are substituted with corresponding residues
from a non-human antibody (e.g., the antibody from which the CDR residues are derived) to restore or
improve antibody specificity or affinity.

[0121] Humanized antibodies and methods of making them are reviewed in, e.g., Almagro and
Fransson, Front. Biosci. 13: 1619-1633 (2008), and are further described in, e.g., Riechmann et al.,
Nature 332:323-329 (1988); Queen et al., Proc. Natl. Acad. Sci. USA 86: 10029-10033 (1989); US Pat.
Nos. 5,821,337, 7,527,791, 6,982,321, and 7,087,409; Kashmiri et al, Methods 36: 25-34 (2005)
(describing SDR (a-HVR) grafting); Padlan, Mol. Immunol. 28: 489-498 (1991) (describing
“resurfacing”); Dall'Acqua et al., Methods 36: 43-60 (2005) (describing “FR shuffling”); and Osbourn et
al., Methods 36: 61-68 (2005) and Klimka et al., Br. J. Cancer, 83: 252-260 (2000) (describing the
“guided selection” approach to FR shuffling).

[0122] Human framework regions that may be used for humanization include but are not limited to:
framework regions selected using the “best-fit” method (see, e.g., Sims et al. J. Immunol. 151: 2296
(1993)); framework regions derived from the consensus sequence of human antibodies of a particular
subgroup of light or heavy chain variable regions (see, e.g., Carter et al., Proc. Natl. Acad. Sci. USA 89:
4285 (1992); and Presta et al., J. Immunol. 151: 2623 (1993)); human mature (somatically mutated)
framework regions or human germline framework regions (see, e.g., Almagro and Fransson, Front.

Biosci. 13: 1619-1633 (2008)); and framework regions derived from screening FR libraries (see, e.g.,
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Baca et al., J. Biol. Chem. 272: 10678-10684 (1997) and Rosok et al., J. Biol. Chem. 271: 22611-22618
(1996)).

[0123] In some embodiments, the anti-CD36 antibody of the present disclosure can be a human
antibody. Human antibodies can be produced using various techniques known in the art. Human
antibodies are described generally in van Dijk and van de Winkel, Curr. Opin. Pharmacol. 5: 368-74
(2001) and Lonberg, Curr. Opin. Tmmunol. 20: 450-459 (2008). Human antibodies may be prepared by
administering an immunogen to a transgenic animal that has been modified to produce intact human
antibodies or intact antibodies with human variable regions in response to antigenic challenge. Such
animals typically contain all or a portion of the human immunoglobulin loci, which replace the
endogenous immunoglobulin /oci, or which are present extrachromosomally or integrated randomly into
the animal’s chromosomes. In such transgenic mice, the endogenous immunoglobulin loci have
generally been inactivated. For review of methods for obtaining human antibodies from transgenic
animals, see Lonberg, Nat. Biotech. 23: 1117- 1125 (2005). See also, e.g., XENOMOUSE™ technology
in U.S. Pat. Nos. 6,075,181 and 6,150,584; HUMAB® technology in U.S. Pat. No. 5,770,429; K-M
MOUSE® technology in U.S. Pat. No. 7,041,870; and VELOCIMOUSE® technology in U.S. Pat. Appl.
Pub. No. US 2007/0061900). Human variable regions from intact antibodies generated by such animals
may be further modified, e.g., by combining with a different human constant region.

[0124] Human antibodies can also be made by hybridoma-based methods. Human myeloma and mouse-
human heteromyeloma cell lines for the production of human monoclonal antibodies have been
described. See, e.g., Kozbor J. Immunol, 133: 3001 (1984); Brodeur et al., Monoclonal Antibody
Production Techniques and Applications, pp. 51 -63 (Marcel Dekker, Inc., New York, 1987); and
Boerner et al., J. Immunol. 147: 86 (1991). Human antibodies generated via human B- cell hybridoma
technology are also described in Li et al., Proc. Natl. Acad. Sci. USA 103: 3557- 3562 (2006).
Additional methods include those described, for example, in U.S. Pat. No. 7,189,826 (describing
production of monoclonal human IgM antibodies from hybridoma cell lines). Human hybridoma
technology (Trioma technology) is also described in Vollmers and Brandlein, Histology and
Histopathology, 20(3): 927-937 (2005) and Vollmers and Brandlein, Methods and Findings in
Experimental and Clinical Pharmacology 27(3): 185-91 (2005).

[0125] Human antibodies may also be generated by isolating Fv clone variable domain sequences
selected from human-derived phage display libraries. Such variable domain sequences may then be
combined with a desired human constant domain. Techniques for selecting human antibodies from
antibody libraries are described below.

[0126] 4. Library-Derived Variants of Anit-C36 Antibodies

[0127] In at least one embodiment, improved variants of anti-CD36 antibodies may be isolated by
sereening combinatorial libraries for antibodics with the desired improved functional characteristic, such
as binding atfinity or cross-reactivity. For example, a variety of methods are known in the art for
generating phage display hibraries and screening such Hbraries for variant antibodies possessing the

improved binding characteristics. Other methods for producing such bibrary-derived antibodies can be

-34 -




WO 2023/172863 PCT/US2023/063766

found in e.g. , Hoogenboom er al., Methods in Molecular Biology 178: 1-37 ((Brien et al,, ed., Human
Press, Totowa, NJ, 2001); McCafferty ot al., Nature 348: 552-554 (1990); Clackson et al., Nature 352:
G624-628 (1991); Marks et al., J. Mol. Biol. 222: 581-597 (1992); Marks and Bradbury, m Methods in
Molecular Biology 248: 161-175 (Lo, ed., Human Press, Totowa, NJ, 2003); Sidhu et al, J. Mol. Biol.
338(2): 299-310 (2004); Lee et al., |. Mol. Biol. 340(5): 1073-1093 (2004); Fellouse, Proc. Natl. Acad.
Sci. USA 101(34): 12467-12472 (2004} and Lee et al., 1. Immunol. Methods 284(1-2): F19-132(2004).
[0128] 5. Multispecific Antibodies and Antibody Fusions

[0129] in at feast one embodiment, it is conteroplated that an anti-CD36 antibody of the present
disclosure can be a moltispectfic antibody, e.g., a bispecific antibody. In some embodiments, the
multispecitic antibody has at least two different binding sites, each with a binding specificity fora
different antigen, at least one of which specifically binds CD36. In at least one erabodiment, it is
conteraplated that the moultispecific antibody is a bispecific antibody coraprising a specificity for CD36
and a specificity for another antigen that medistes immune regulation, immune signaling, and/or is
expressed on a cancer or tumor cefl. For example, the other specificity could be for an imnwne
checkpoint molecule, such as PR, LAGS, CTLAC4, AZAR, TIM-3, BTLA, CD276, CD328, VIUNI,
DO, KIR, NOX2, VISTA, 0X40, CD27, CD28, CD40, CD122, CD137, GITR, or ICOS.

[0130] Techniques for making multispecific antibodies include, but are not limited to, recombinant co-
expression of two inmnunoglobulin heavy chain-light chain pairs having different specificities (see e.g.,
Milstein and Cuello, Nature 3035: 537 (1983), W 93/08829, and Traunecker et al., EMBQ J. 1 3655
{1991)). “Knob-in-hole” engineering can also be used to generate bispecific antibodies aseful with the
anti-CD36 antibodies of the present disclosure. Techniques for knob-in-hole engineering are known in
the art and described in e.g., U1.S. Patent No. 5,731,168,

[0131] Mualtispecific antibodies can also be made by engineering “electrostatic steering” effects that
favor formation of Fo-heterodimeric antibody molecules rather than homodimers (WO 2009/089004 A1y,
cross-linking two or more antibodies or fragments (seg, e.g.. US Pat. No. 4,676,980, and Brennan et al.,
Science 229: 81 (1983}); using leucine zippers to produce bispecific antibodies (see, ¢.g., Kostelny et al.,
J. Immunol. 148(5): 1547-1553 (1992)); using “diabody” technology for making bispecific antibody
fragments (see. e.g., Hollinger et al., Proc. Natl. Acad. Sci. USA 90: 6444-6448 (1993)); wsing single-
chain Fv (scFvy dimers (see, e.g. Gruber et al., J. Immunol. 132: 5368 (1994)); or wi-specific antibodies
{sece.g., Tult et al, J. Immunol. 147: 60 (19591),

[0132] In at least one embodiment, the anti-CD36 antibodies provided herein can comprise an antibody
fuston with a protein. Methods for preparation and use of antibody fusions or fusion proteins are well
known in the art. Typically, the antibody is covalently conjugated (or fused) to the protein, typically via
a linker polypeptide. The conjugation can occur via the terminus of the antibody’s light chain (LC) or
heavy chain (HC). Antibody fusions can also be prepared with antibody fragments. In one exemplary
embodiment of an antibody fusion contemplated by the present disclosure, the fusion includes a full
length anti-CD36 antibody fused via a linker at a light or heavy chain terminus to a T-cell activating or

immunostimulatory cytokine. The cytokine can include, but is not limited to, IL-2, IL-7, IL-10, IL-12,
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IL-15, IL-21, or IFN-a. Such an anti-CD36 antibody fusion can block activity mediated by CD36
signaling and provide an immwonostirmudatory oytokine effect. The ability of such anti-CD36 antibody
fusions to provide immunostimulatory cytokine effects can be assayed i virro using known celi-based
assays associated with the cytokine.

[0133] 6. Variants of Anti-CD36 Antibodies

[0134] Tn some embodiments, vananis of the anti-CD36 antibodies of the present disclosure are
contemplated having improved characteristics such as binding affinity andfor other biclogical properties
of the antibody. Variants can be prepared by introducing appropriate modifications inio the nucleotide
sequence encoding the antibody, or by peptide syathesis. Such modifications include, for example,
deletions from, and/or insertions into and/or substitutions of residues within the amino acid sequences of
the antibody. Any combination of deletion, insertion, and substitution can be made to arrive at the final
counstruct, provided that the final consiruct possesses the desiced characteristic of CD36 andigen binding.

[0135]

[0136] In sorme embodiments, anti-{"D36 antibody variants having one or more amino acid substitutions
in addition to those described herein are provided. Sites for mutagenesis can include the CDRs, HVRs
and FRs. Typical “conservative” amine acid substitutions and/or substitutions based on common side-
chain class or propertics are well-known in the art and can be used in the embodiments of the present
disclosure. The present disclosure also coniemplates varianis based on non-conservative ansno acid
substitutions in which a member of one of amine acid side chain class is exchanged for an amine acid
from another class. Amino acid side chains are typically grouped according to the following classes or
comamon properties: (1) hydrophobic: Met, Ala, Val, Leu, le, Norleucine; (2) nevtral hydrophilic: Cys,
Ser, Thr, Asn, Gln; (3) acidic: Asp, Glu; (4) basic: His, Lys, Arg; (5) chain orientation influencing:
Gly, Pro; and (6) aromatic: Trp, Tyr, Phe. Techniques are well-knowa in the art for amine acid
substitution into ag antibody and subsequent screening for desired function, €.2., retained/improved
antigen binding, decreased immunogenicity, or improved ADCC or CDC.

[0137] Armino acid substitution variants can also include varianis having one or more sabstitutions in
hypervariable regions of a parent antibody. Generally, the resulting variani(s) selected for further study
will have modifications of certain binlogical properties {e.g., increased affinity, reduced immunogeniciiy)
relative to the parent antibody and/or will retain certain biclogical properties of the parest antibody. An
exeraplary substitutional variant 1s an affinity matored antibody, which may be conveniently generated,
using phage display-based affinity maturation fechunigues. Briefly, one or more HVR residues are
mutated and the variant antihodies displayed on phage and screened for a partioular biclogical activity
{e.g., binding affinity).

[0138] One useful method for identifyving residues or regions of an antibody that may be targeted for
mutagenesis is “alanine scanning mutagenesis” (see e.g., Cunmagharn and Wells, Science 244: 1081-

1045 (1989)). 1o this method, a residue or group of target residues {e.g., charged residucs such as Arg,

Asp, His, Lys, and Glu) are identified and replaced by a neutral or negatively charged amino acid (e.g.,

Ala or polyalanine) to determine whether the interaction of the antibody with antigen s affected. Further
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substitutions may be introduced at the amino acid locations demonsirating funcononal sensitivity to the
initial substitutions. Allernatively, or additionally, a crystal structure of an andigen-antibody complex to
identify contact points between the antibody and antigen can be determined. Such contact residues and
neighboring residues may be targeted or eliminated as candidates for substitation. Variants may be
screened to determine whether they contain the desired properties.

[0139] Aming acid sequence insertions which can be prepared include amino- and/or carboxyl-terminal
fusions ranging in length from one residue to polypeptides containing a hundred or more residues, as well
as intra-sequence insertions of single or multiple amino acid residues. Examples of terminal insertions
include an antibody with an N-termunal methiony] residue. Other insertional variants of the antibody
molecule can include a fusion of the N- or C-terminus of the antibody to an enzyme or a polypeptide
which increases antibody serum half-life.

[0140] Other residue substitutions can be made in HVRs to improve antibody affinity. Suech alterations
may be made in “hotspots,” i, residues encoded by codons that undergo mutation at high frequency
during the sorpatic maturation process {(see, e.g8., Chowdhury, Methods Mol. Biol. 207: 179-196 {2008)
with the resulting variant Vi or ¥V being tested for binding affinity. In one embodiment, affinity
maturation can be carried out by constructing and reselecting from secondary libraries (see ¢.g., in
Hoogenboom et al., Methods in Molecular Biology 178: 1-37 (('Brien ot al,, ed., Human Press, Totowa,
NI, (2001).) Another method 0 introduce diversity involves HVR-directed approaches, in which several
HVR residuoes (6.8, 4-6 restdues at 2 time) are randomized. HVR residues involved in antigen binding
may be specifically identified, e.g., using alanine scanning mutagenesis or modeling. HVR-H3 and
HVR-L3 in particular are often targeted. Generally, substitotions, insertions, or deletions can be made
within one or more HVRs so long as such alterations do not substantially reduce the ability of the
antibody to bind antigen. For example, conservative alterations {e.g., conservative substitutions as
provided herein} that do not substantially reduce binding affinity may be made in HVEs. Such
alterations may be outside of HYR “hotspots.”

[0141] b some erobodiments, it is conterplated that the anti-CD36 antibody described herein can be
substituted at specific non-HVR positions with cysteine residues so as to create reactive thiol groups.
Such enginecred “thicMAbBs” can be used to conjugate the antibody to e.g., drug motetics or linker-drog
moictics and thereby create imnwnoconjugates, as described elsewhere herein. Cysieine engineered
antibodies can be generated as described ine.g., U.S. Pat. No. 7,521,541, In some embodiments, any one
or more of the following antibody residues can be substituted with cysteine: V2035 (Kabat numbering) of

the Hight chain; ATI8 (B

Tnumbering) of the heavy chain; and 8400 (EU numbering) of the heavy chain
Fc region.

[0142] B. Givcosviation Variants

[0143] In some embodiments, the anti-CD36 antibody of the present disclosure is altered o increase or
decrease the extent to which the antibody is glycosylated. Addition or deletion of glycosylation sites to
an antibody can be carried out by altering the amino acid sequence such that one or more glycosylation

sites is created or removed. It embodiments where the antibody comprises an Fe region, the
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carbohydrate attached to the Fe region can be altered. Typically, native antibodies produced by
mammalian cells comprise a branched, biantennary oligosaccharide attached by an N-hinkage (o the
asparagine at about position 297 (“N2Z977) of the CHZ domain of the Fc region {sece, e.g., Wright et al.
TIBTECH 15:26-32 {(1997)). The oligosaccharide may include varions carbohydrates, such as mannose,
N-acetyl glucosamine (GleNAC), galactose, and sialic acid, as well as, a fucose attached to a GleNAc in
the “stemy” of the hi-antennary oligosaccharide struecture. In some embodiments, the modifications of the
oligosaccharide of an Fc region of an antibady can create a variant with certain improved propertics.
[0144] In some embodiments, the anti-CID36 antibody of the present disclosure can be a variant
comprising a carbohydrale structure that lacks fucose attached (directly or indirectly) to an Fe region.
For example, the amount of fucose in such antibody may be from about 1% to about 80%, from about 1%
o about 65%, from about 5% to about 65%, or from about 20% to about 400, The amount of fucose can
be determined by calculating the average amount of fucose within the sugar chain attached to residue
N297, velative to the sum of all glyco-structures attached at N297 {(e.g., complex, hybrid and high
maanose struciures) as measured by MALDI-TOF roass specirometry (see e.g., WG 2008/077346).
[0145] In some embodiments, the fucosylation variants can provide improved ADCC function of the
variant antibody. See, e.g., US Patent Publication Nos. US 2003/0157108, or US 2004/0693621.
Examples of “defucosylated” or “fucose-deficient” antibodies and associated methods for preparing them
are disclosed in e.g., US2003/0157108; US2003/0115614; US2002/0164328; US2004/0093621;
US2004/0132140; US2004/0110704; US2004/01 10282, US2004/0109865; WO2000/61739;
WOZ001/29246;, WO2003/085119; WO2003/084570; WO2005/035586; WO2003/035778;
WOZO05/53742;, WO2002/031140; Okazaki et al., J. Mol. Biol. 336: 1239-1249 (2004); Yamane-
Ohnuki et al., Biotech. Bioeng. 87: 614 (2004). Cell lines useful for producing defucosylated antibodies
include Led 3 CHO cells deficient in protein fucosylation {see e.g., Ripha et al,, Arch. Biochem. Biophys.
249: 333-5345 (1986, US2003/0137108, and WOZ004/0563 12}, and knockout cell lines, such as alpha-1
Jo-fucosyltransferase gene, FUTH, knockout CHOU cells (see, e.g., Yamane-Uhnuki et al. Biotech. Biceng.
87: 614 (2004); Kanda, Y. et al., Biotechnol. Bioeng. 94(4): 68(-68% (2006); and WQOZ003/085107)

[0146] C. Fc Region Variants

[0147] In some embodiments, an anti-CD36 antibody of the present disclosure can comprise one of
more amino acid modifications in the Fe region (i.e., an Fe region variant). The Fc region variant may
compnse # human Fe region sequence {e.g., a human [gGl, 1eG2, 1gG3, or g4 Fe region) comprising
an amino acid substitution at one or more amino acid residue positions. A wide range of Fe region
varianis known in the art that are usefid with the anti-CD36 antibodies of the present disclosure are
described below.

[0148] In some embodiments, the anti-CID36 antibody is an Fe region variant which has altered effector
function. In some embodiments, the antibody with altered effector function possesses some (but not all
of) the etfector functions, decreased effector function, or none of the effector functions {e.g., effectoriess)
of the parent antibody. Effectorless Fe region variants are more desirable for certain apphcations where

effector function (such as ADCC) is unnecessary or deletediouns, andfor in vive half-life of the antibody is
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important. Fc region variant antibodies having reduced effector or effectorless function can result from
anmine acid sobstitution at one or more of the following Fe region positions: 238, 263, 269, 270, 297, 327
and 329, {see, e.g., U.S. Patent No. 6,737,056}, Such Fc region variants can include amino acid
substitutions al two of more of positions 265, 269, 270, 297 and 327, Such Fe region variants can also
wnclude substitutions of both residues 265 and 297 1o alanine (see e.g., US Pat. No. 7,332,581}

[0149] Some Fc region varianis are capable of providing improved or diminished binding to FeRs (see
e.g., 11.S. Pat. No. 6,737 056; WO 2004/036312; and Shields et al., J. Biol. Chem. 9{(2): 6591- 6604
(2001)). Some Fe region variants capable of providing improved ADCC comprise one or more anino
acid substitutions at e.g., positions 298, 333, and/or 334 of the Fc region (based on EU rumbering). Fe
region variants having altered (.o, either improved or diminished) Clg binding and/or Complement
Dependent Cytotoxicity (CDCY, as described 1n e.g., US Pat. No. 6,194,551, WO99/51642, and Idusogie
et al., J. Immunol. 164: 4178- 4184 (2000).

[0150] Some Fc region variants are capable of providing increased half-Hves and improved binding to
the neonatal Fo receptor (FoRn) are disclosed 1n e.g., US2005/0014934 A1 (Hindon et al.). Such Fe
region variants comprise aming acid substitutions at one or more of positions: 238, 256, 265, 272, 286,
303, 305,307, 311, 312, 317, 340, 356, 360, 362, 376, 373, 380, 382, 413, 424, and 434. Other Fc region
variants with increased half-lives include the set of YTE mutations at positions 252, 254, and 256 (i.e.,
M252Y/S254T/T256E) described in e.g., US 765892182 (Dall’ Acqua et al.). Additional examples of Fc
region varianis can be found in e.g., U.S. Pat. Nos. 3,648,260 and 3,624,821, and W(94/2935 1.

[0151] Generally, in visro and/or in vive cytotoxicity assays can be carried out to confirm the
reduction/deplation of CHC and/or ADCC activities in an Fe region variant. For example, Fo receptor
(FcR) binding assays can be conducted o ensure that the antibody lacks FeyR binding (hence likely
{acking ADICC activity) but retains FoRn binding abitity. The primary cells for mediating ADCC, NK
cells express FoyRHL onfy, whereas monocyvies express FoyRE, FoyRH, and FoyRUL Non-limiting
examples of in vifro assays to assess ADCC activity of a moldecule of interest is described in U.S. Pat.
No. 5,500,362 (see, e.g. Hellstrom, et al., Proc. Natl. Acad. Sci. USA 83: 7059-7063 (1926)) and
Helistrom, et al., Proc. Natl. Acad. Sci. USA §2; 1499-1502 (1985); 5,821,337 {see Bruggemann, M. et
al, 1. Exp. Med. 166: 13511361 (19871, Aliernatively, non-radicactive assay methods may be
employed (see, for example, ACTI™ nonradioactive cytotoxicity assay for flow cytometry
{CeliTechnology, Inc. Mountain View, CA; and CytoTox96® non-radioactive cylotoxicity assay
{Promega. Madison, WI. Useful effector cells for such assays include peripheral blood mononuciear
cefls (FBMC) and Natural Killer (NK) cells. Alternatively, or additionally, ADCC activity of the
molecuie of interest may be assessed in vive, e.z., in an animal model such as that disclosed in Clynes et
al. Proc. Natl. Acad. Sci. USA 95: 652-656 (1998). Clg binding assays may also be carried out to
confirm that the antibody is vnable to bind Clg and hence lacks CDC activity. See, e.g., Clg and C3¢
binding BLISA in WO2006/029879 and WO2005/100402. To assess complement activation, a CDC
assay may be performed (see, e.g., Gazzano-Santoro et al., J. Immaunol. Methods 202: 163 (1996); Cragg

fatetd

M.S. et al, Blood 101: 1045-1052 (2003); and Cragg, ML.S. and M.J. Glennie, Blood 1(33:273%.2743
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(2004)). FcRn binding and in vivo clearance/half-life determinations can be performed using methods
known in the art (see, e.g., Petkova ¢t al., Inth Immuncl. 18(12): 1739-1769 (2006)).

[0152] 1. Non-protein Antibod

/ Derivatives - mmunoconiugates
[0153] In some embodiments, the anii-CD36 antibody of the present disclosure may be further modified
{i.c., derivatized) with non-proteinaceous moietics. Non-proteinaccous moieties suitable for
derivatization of the antibody include, but are not limited to, water soluble polymers, such as:
polyethylene glveol (PEG), copolvmers of ethylene glycol and propylene glveod, carboxy-
methyleeliulose, dexiran, polyvinyl alcohol, polyvinyl pyrrolidone, poly-1, 3-dioxolane, poly-1, 3, 6-
trioxane, ethylene/maleic ashydnde copolymer, poly-amine acid homo-polymers or random co-
polymers, and dextran or poly(a-vinyl pyrrolidone)polvethylene glveol, propylene giveol homo-
polymers, polypropylene oxide/ethylene oxide co-polymers, polyoxy-ethylated polyols {e.g., glycerol),
polyvinyl alcohol, and raixtures thereof. In some cobodiments, modification of the antibody can be
carried out using methoxy-polyethylene glveol propionaldehyvde. The polymers may be of any molecular
weight, and may be branched or unbranched. The number of polymers attached to the antibody may
vary, and it more than one polymer is attached, they can be the same or different molecules. In general,
the number and/or type of polymers used for derivatization can be determined based on considerations
including, but not limited to, the particular propertics or functions of the antibody, ¢.g., whether the
antibody derivative will be used in a therapy under defined conditions.

[0154] in some erobodiments, the anti-CD36 antibody of the present disclosure can also be an
immunoconiugate, wherein the immunoconjugate comprises an anti-CD36 antibody conjugated to one or
more cytotoxic agents. Swuitable cytotoxic agenis contemplated by the present disclosure include
chemotherapeutic ageunts, drugs, growth inhibitory agents, toxins (e.g., protein toxins, enzymatically
active toxins of bacterial, fungal, plant, or animal origin, or fragments thereof), or radinactive isotopes.
In some embodiments, the inmunoconjugate is an antibody-drug conjugate (ADC) in which ag anti-
CB36 antibody, as described herein, is conjugated to one or more drugs. [n some embodiments, an
immunocconiugate of the present disclosure comprises an anti-Cl¥36 antibody as described herein
conjugated to a drug or therapeutic agent for the treatment of a CD36-mediated disease or condition.
[0155] In some embodimenis, an anti-CD36 antibody as described herein can be conjugated to an
enzymatically active toxin or a fragment thereof, including but not limited to diphtheria A chain,
nonbinding active fragments of diphthena toxin, exotoxin A chain {from Pseudomonay aeruginosay, ricin
A chain, abrin A chain, modeccin A chain, alpha-sarcin, Aleurites fordii proteins, dianthin proteins,
FPhytolaca americana proteins, Momordica charantia inhabitor, curcin, crotin, Supaonaria officinalis
inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes.

[0156] In some embodiments, an immunoconjugate of the present disclosure conprises an anti-CD36
antibody as described herein conjugated to a radioactive isotope (i.e., a radioconjugate). A variety of
radicactive isotopes are avaitable for the production of such radioconjugates. Examples include "V AL,
131y, 1357 90y #0Re SRe, 1938m, M2Bi, 2P, 712Ph, and radioactive isotopes of Lu. In some embodiments,

the immunoconjugate roay comprise a radiotsotope for scintigraphic detection, o a spin Iabel for NMR
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detection or MRI. Suitable radicisotopes or spin labels can include, as 'L, BT, n, BC, ¥F, UN, "0,
various isotopes of Gd, Mu, and Fe,

[0157] Imopumoconjugates of an anti-CD36 antibody and a cytotoxic agent, can be made using a varicty
of well-known bifunctional reagents and chemistries suitable for conjugating to proteins. Such reagents
include but are not fimited to: N-suceinimidyl-3-(2-pyridyldithio) propionate (SPDP), succinimidyl-4-(N-

maleimidomethyl) cyclohexane-1-carboxylate (SMCC), iminothiolane (IT), bifunctional derivatives of

4

imidoesters (e.g., dimethyl adipimidate B(Q), active esters {e.g., disuccinimidyl suberate), aldehydes {e.g.,
glutaraldehvde), bis-azido compounds (e.g., bis-{(p-azidobenzovl}-hexanediamine), bis-diazonium
derivatives (2.g., bis-(p-diazoniumbenxoyl)-cthylenediamine), diisccyanates (e.g., tolvene-2,6-
ditsocyanate), and bis-active fluorine compounds (e.g., 1,5-difluoro-2. 4-dinmitrobenzene). Reagents for
preparing immunoconjugates of the present disclosure can also include commercially available “cross-
linking” reagents such as: BMPS, EMCS, GMBS, HBVS, LC-SMCC, MBS, MPBH, SBAP, SIA, SIAB,
SMCC, SMPB, SMPH, sulfo-EMCS, sul{o-GMBS, sulfo-KMUS, sulfo-MBS, sulfo-SIAB, suffo-SMCC,
and sulfo-SMPE, and SVSB (saccinimidyl-(4-viaylsulfoneybenzoate) (see e.g. , Pierce Bintechnology,

In¢., Rockford, 1., 1.8 .A).

[0158] III. Recombinant Methods and Compositions

[0159] The anti-CD36 antibody of the present disclosure can be produced using recombinant methods
and materials well-known in the art of antibody production. In sorse embodiments, the present
disclosure provides an isolated polynucleotide encoding an anti-CD36 antibody of the present disclosure,
or a fragroent, or a doovain of an anfi-CD36 antibody. Forexample, the isolated polymucieotide can
encode an amino acid sequence comprising CDR or HVRs disclosed herein, an amino acid sequence
comprsing the Vi domain and/or the Vi domain of the antibody, or an amino actd sequence comprising
a complete light chatn and/or heavy chain of ag anti-CD36 antibody. In at least one embodunent, an
isolated polynuclectide can encode an amino acid sequence comprising CDR-H1, CDR-H2, and CDR-H3
sequences, or an amino acid sequence comprising CDR-LIE, CDR-L2, and CDR-L3 sequences of any of
the anti-CD36 antibodies disclosure herein. Similarly, it is contemnplated that an isolated polynucieotide
can encode an amino acid sequence coraprising a Vi domain or the Vi doraain, or a coraplete heavy
chain (HC) or light chain (1.C) of an anti-CD36 antibody of the present disclosure.

[0160] In some erabodiments, the present disclosure alse provides vectors (e.g., expression vectors)
comaprising a polynucleotide sequence (as described above) that encodes an anti-CD36 antibody of the
present disclosure or a fragment, or a domain of an anti-CEH36 antibody. Such vector constructs
comprising polynuciectides for the recombinant production of antibodies are well-known in the art.
Further, in some embodiments, a host cell comprising a polynucleotide or vector with a sequence
encoding an anti-CP36 anttbody, or a fragment, or a domain of an anti-C1I36 antibody of the present
disclosure are provided. o at least one embodiment, the host cell is a cell that has been transformed with
a vector comprising a polvnucleotide sequence that encodes an amino acid sequence comprising the Vi

domain of the aotibody and/or an amine acid sequence comprising the Vi domain of an anti-CD36
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antibody of the present disclosure. In another embodiment, the host cell has been transformed with a first
vector comprising a palynecieotide sequence that encodes an amine acid sequence comprising the Ve of
the antibody and a second vector coraprising a nucleic acid that encodes an anuino acid sequence
cornprising the Vu of the antibody.

[0161] In some embodiments of the recombinant methods, the host cell used is a eukarvotic cell, such as
a Chinese Hamster Ovary (CHO) cell, or a lymiphaid cell {e.g., YO, NSO, Sp20). In one embodiment, a
method of making an anti-CD36 antibody is provided, wherein the method comprises culturing a host
cefl comprising a nucleic acid encoding the antibody, a8 provided above, under conditions suitable for
expression of the antibody, and optionally recovering the antibody from the host cell (or host cell culture
medium).

[0162] Briefly, recombinant prodoction of an ant-CD36 antibody is carried out by isolating a pucleic
acid encoding an antibody (e.2., as described herein) and 1nserting this oucleic acid info one or more
vectors for further cloning and/or expression in a host cell. Such nucleic actds are readily isolated and
sequenced vsing conveational procedures well-koown in the art {e.2., by using oligoaucieotide probes
that are capable of binding specifically to genes encoding the heavy and light chains of the desired
antibody). Suitable host cells and cudturing methods for cloning or expressing the antibody-encoding
vectors are well-known in the art and include prokaryotic or eukaryotic cells. Typically, after expression,
the antibody may be isolated from cell paste in a soluble fraction and {urther purified. In addition to
prokaryotes, enkaryotic picrobes such as filaraentous fungit or yeast are suitable cloning or expression
hosts for antibody-encoding vectors, including fungi and veast strains whose glvcosyiation pathways
have been “humanized,” resulting in the production of an antibody with a partially or fully human
glycosylation pattern (see e.g., Gerngross, Nat. Biotech. 22: 1409-1414 (2004), and Li et al., Nat.
Biotech. 24: 210-215 (2006)).

[0163] Suiiable host cells for the expression of glycosylated anti-CD36 antibodies of the present
disclosure can also be derived from multicelivlar organisms {invertebrates and vertebrates). Examples of
invertebrate cells include plant and insect cells. Numerous baculoviral strains have been identified which
may be used in conjunction with insect cells, particalarly for transfection of Spodoptera frugiperda cells.
Plant cell cultures can also be utilized as hosts (see, e.g., U.S. Pat. Nos. 5,959,177, 6,040,498, 6,420,548,
and 7,125.978.

[0164] Examples of mammalian host cell hoes usefid for the production of the anti-CD36 antibodies of
the present disclosure inchide Chinese hamster ovary (CHO) cells, including DHFR-CHO cells {sec e.g.,
Urlaub et al, Proc. Natl. Acad. Sei. USA 77: 4216 (1980}); miveloma celf lines such as YO, NSO and
Sp2/%; monkey kidaey CV] Hine transformed by SV44 (COS-7); human embeyonic kidoey line (293 or
293 cells as deseribed, e.g., in Graham et al, J. Gen. Virol. 35: 39 (1977)); baby hamster kidney cells
(BHK); mouse Sertoli cells (TM4 cells as described, e.g., in Mather, Biol. Reprod. 23: 243.251 {1980));
monkey kidney cells (CV1); African green monkey kidoey cells (VERO-76); human cervical carcinoma
cells (HEL A}, canine kidney cells (MDCK; buffalo rat liver cells (BRL 3A); homan tung cells (W138);

ruman Hver cells (Hep G2); mouse mammary tumor (MMT 060562}, TR cells {see e.z., in Mather et
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al., Annals N. Y. Acad. Sci. 383: 44-68 (1982 and US 6,235,498 Medical Research Couneil 3 (MRC 33
cells {such as ¢.g., those available from ATCC and also refemred to as CCL-171); and Foreskin 4 (F8-4)
cells (see e.g., in Vilcek et al. Aonn. N Y. Acad. Sci. 284: 703-710 (1977}, Gardner & Vilcek. 1. Gen.
Virol. 44: 161-168 {1979), and Pang et al. Proc. Natl. Acad. Sci. US.A 77: 5341-5345 (1980)). Fora
general review of useful mamimalian host cell lines suitable for antibody production, see, e.g., Yaraki and
Wy, Methods in Molecudar Biology, Vol 248 (B.XK.C. Lo, ed., Humana Press, Totowsa, NI}, pp. 255-268
(2003).

[0165] IV.Pharmaceutical Compositions and Formulations of Anti-CD36 Antibodies

[0166] The present disclosure also provides pharmaceutical conipositions and pharmaceutical
formulations comprisiag an anti-CD36 antibody. In some embodiments, the present disclosure provides
a pharmaceutical formulation comprising an aoti-CD36 antibody as described hersin aed &
pharmaceutically acceptable carrier. In some embodiments, the anti-CD36 antibody is the sole active
agent of the pharmaceutical composition. Such phatmaceutical formulations can be prepared by roixing
an anti-CD36 antibody, having the desired degree of purity, with one or more pharmaceutically
acceptable carriers. Typically, such antibody formulations can be prepared as an aqueous solution (see
e.g.. US Pat. No. 6,171,586, and WO2006/044908) or as a tyophilized formulation (see e.g., 1S Pat. No.
6,267 958).

[0167] Pharmaceutically acceptable carriers are generally nontoxic (o recipients af the dosages aod
concentrarions emploved. A wide range of such pharmacestically acceptable carriers are well-known in
the art (see e.g., Remington's Pharmaccutical Sciences 16th edition, Osol, A. Ed. (1980)). Exemplary
pharmaceutically acceptable carricrs useful in the formulations of the present disclosure can include, but
are not Hmited to: buffers such as phosphate, citrate, and other organic acids; antioxidants inchuding
ascorbic acid and methionine; preservatives (such as octadecyldimethylbenzy! ammoniurm chloride;
hexamethonium chloride; benzalkonium chioride; benzethonium chioride; phenol, butyl or benzyl
alcohol; alkyl parabens such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-pentanol;
and m- cresoly; low molecular weight (less than abowt 10 residues) polypeptides; proteins, such as serum
albumin, gelatin, or immunoglobuhins: hydrophilic pelymers such as polyvinylpyrrolidone; amino acids
such as glyvcing, glutamine, asparagine, histidine, arginine, or lysine; monosaccharides, disaccharides, and
other carbohydrates including ghicose, mannose, or dextrins; chelating agents such as EDTA,; sugars
such as sucrose, mannitol, trehalose or sorbitol; salt-forming counter-ions such as sodiuny, metal
complexes (e.g., ¥n- protein complexes); and/or non-ionic surfactants such as polyethylene ghyeol (PEG).
[0168] Pharmacewtically acceptable carriers usefud in the formulations of the present disclosure can also
include interstitial drug dispersion ageants, such as soluble neutral-active hyaluronidase glvecoproteins
(sHASEGP) (see e.g., US Pat. Publ. Nos. 2005/02681 86 and 2006/0104968), such as human soluble PH-
20 hyaluronidase glycoproteins {e.g., tHuPH20 or HYLENEX®, Baxter International, Inc.}.

[0169] Itis also contemnplated that the formulations disclosed herein may contain active ingredients in

addition to the anti-CD36, as necessary for the particular indication being treated in the subject to whom
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the formudation 1s administered. Preferably, any additional active ingredient has activity complementary
to that of the anti-CD36 antibody activity and the activities do not adversely affect each other.

[0170] In some embodiments, the pharmaceutical composition comprises the anti-CD36 antibody and an
additional active agent for cancer treatment such as an immune checkpoint inhibitor. Checkpoint
inhibitors useful in such embodiments include, but are not limited to, a second antibody comprising a
specificity for an antigen that is an immune checkpoint molecule. Tn some embodiments, the second
antibody comprises a specificity for an immune checkpoint molecule selected from P, PD3-L1, LAG3,
CTLA-4, AZAR, TIM-3, BTLA, CD276, CD328, VICNI, IDO, KIR, NOX2, VISTA, 0X40, CD27,
CD28, CD40, CD122, CD137, GITR, ICOS. In at least one embodiment, the pharmaceutical
composition comprising an anti-CD36 antibody and an additional active agent, wherein the additional
active agent is an antibody comprising a specificity for the immune checkpoint molecule PD1.
Exemplary antibodies comprising a specificity for PD1 that are useful in the pharmaceutical composition
embodiments disclosed herein include, but are not limited to, dostarlimab, pembrolizumab, nivolumab,
and pidilizumab.

[0171] Itis also contemplated that in some embodiments the present disclosure provides pharmaceutical
composition or formulation for use in therapy, wherein the composition further comprises a T-cell
activating cytokine or an immunostimulatory cytokine. Such cytokines are well known in the art of
immunotherapy, and include, but are not limited to, IL-2, IL-7, IL-10, IL-12, IL-15, IL-21, and IFN-q.. In
at least one embodiment, the immunostimulatory cytokine can be provided in the composition as a fusion
of the anti-CD36 antibody.

[0172] Active ingredients may be entrapped in microcapsules prepared, for exanmple, by coacervation
techniques or by interfacial polymerization, for example, hydroxymethyleellulose or gelatin-
microcapsules and poly-(methyimethacylale) microcapsules, respectively, in colloidal deug delivery
systems (for exarnple, Hposomes, albumin microspheres, microemulsions, nano-particies and
nanocapsules} or in macroenmudsions. Such techaiques are disclosed 1in Remington's Pharmaceutical
Sciences 16th edition, Osol, A, Ed. (198{().

[0173] In some embodiments, the formulation can be a sustained-release preparation of the antibody
and/or other active ingredients. Suitable exaroples of sustained-release preparations include
semipermeable matrices of solid hydrophobic polymers containing the antibody, which matrices are in
the form of shaped articles, e.g. films, or microcapsules.

[0174] Typically, the formulations of the present disclosure to be administered to a subject are stexile.
Sterile formulstions may be readily prepared ssing well-known technmques, e.g., by filtration through

sterile filtration membranes.

[0175] V. Uses and Methods of Treatment
[0176] it is contemplated that any of the compositions or formulations comprising an anti-CD36
antibody of the present disclosure can be used for any methods or uses, such as in therapeutic methods

that utilize their ability to specifically bind 1o CD36 and thereby inhibit, decrease, and/or fully block the
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funiction of CD36 as a cell surface protein involved in immune regulation or signaling, particularly the
function of CD36 regulating uptake of lipoproteins, fatty acids, and other ligands involved in the survival
and maintenance or survival (or death, as the case may be) of tumor cells, tumor-associated macrophages
(TAMs), myeloid-derived suppressor cells (MDSCs), regulatory T cells and CD8 T cells. Regulatory T
cells, for example, are a major cellular component of tumor microenvironment (TME), and contribute
significantly to tumor growth and progression while CD8 T cells help to control tumor growth by killing
tumor cells. Inhibition of CD36 binding can deplete regulatory T cells while at the same time increasing
CD8 T cell survival and function, thereby inducing an increase in anti-tumor T-cell response.

[0177] There are a range of diseases, disorders, and conditions that can potentially be treated by
inhibiting, decreasing, and/or fully blocking the immune regulatory and/or immune signaling activity of
CD36, particularly, the effect of CD36 on TAMs. Diseases, disorders, and conditions include, but are not
limited to, cancers, including but not limited to colon cancer, pancreatic cancer, ovarian cancer, HCC,
renal cancer, breast cancer, lung cancer, gastric cancer, melanoma, head and neck cancer, or oral cancer.
It is contemplated that any of the compuositions or formulations comprising an anti-CE36 antibody of the
present disclosure can be used for a method or use for the treatment of any of the above-listed cancers.

In some embodiments, the cancer is selected from colon cancer, pancreatic cancer, ovarian cancer, HCC,
renal cancer, breast cancer, lung cancer, gastric cancer, melanoma, head and neck cancer, or oral cancer.
In some embodiments, the present disclosure provides a method of treating cancer in a subject, the
method comprising administering to the subject in need thereof a therapeutically effective amount of an
anti-CD36 antibody of the present disclosure or administering to a subject a therapeutically effective
amount of a pharmaceutical composition comprising an anti-CD36 antibody of the present disclosure and
a pharmaceutically acceptable carrier.

[0178] As disclosed herein, including in the Examples below, the anti-CD36 antibodies of the present
disclosure have the ability to decrease, inhibit, and/or block binding of ligands to CD36, and thereby alter
the immune signaling pathways mediated by CD36. Accordingly, in some embodiments, the present
disclosure provides a method of treating a CD36-mediated disease or condition in a subject, the method
comprising administering to the subject a therapeutically effective amount of an anti-CD36 antibody of
the present disclosure or administering to a subject in need thereof a therapeutically effective amount of a
pharmaceutical composition comprising an anti-CD36 antibody of the present disclosure and a
pharmaceutically acceptable carrier. Similarly, in some embodiments, the present disclosure provides a
method of treating a disease mediated by binding to CD36 expressed on cells in a subject, the method
comprising administering to the subject, the method comprising administering to the subject a
therapeutically effective amount of an anti-CD36 antibody of the present disclosure or administering to a
subject in need thereof a therapeutically effective amount of a pharmaceutical composition comprising an
anti-CD36 antibody of the present disclosure and a pharmaceutically acceptable carrier.

[0179] Administration of the anti-C36 antibody, conposition, or pharmaceutical formulation in
accordance with the method of treatment provides an antibody-induced therapeutic effect that protects

the subjoct from and/or treats the progression of a CD36-mediated discase in a subject. Tn some
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embodiments, the method of treatrnent can further comprise administration of one or more additional
therapeutic agents or treatrnents known to those of skill 1n the art to prevent andfor treat the CD36-
mediated disease or condition. Such methods comprising adninistration of one or more additional agents
can encompass combined administration {where two or more therapeutic agents are included in the same
or separate fornuilations), and separate adnunistration, in which case, administration of the antibody
compasttion or formulation can oceur prior to, simultancousty, andfor following, administration of the
additional therapeuntic agent.

[0180] In some embodiments of the methods of treatment of the present disclosure, the anti-CD36
antibody or pharmacewtical formudation compnsing an anti-CD36 antibody is administered to a subject
by any mode of administration that delivers the agent systemically, or to a desired target tissue. Systemic
adrmnistration generally refers to any mode of administration of the antibody into a subject at a site other
than directly into the desired target site, tissue, or organ, such that the antibody or formulation thereof
enters the subject’s cireudatory system and, thus, is subject to metabolism and other fike processes.

[0181] Accordingly, modes of administration useful in the methods of treatment of the present
disclosure can include, but are not limited to, injection, infusion, instillation, and inhalation.
Adminisiration by injection can inchude intravenous, intramuscular, intraarterial, intrathecal,
intraventricular, intracapsular, intraorbital, intracardiac, intradermal, intraperitoneal, franstracheal,
subcutaneous, subcuticular, intraarticular, subcapsular, subarachnoid, intraspinal, infracercbro spinal, and
intrasternal injection and infusion.

[0182] In some embodiments, a pharmaceustical formulation of the anti-CD36 antibody is formulated
such that the antibody is protected from inactivation in the gut. Accordingly, the method of freatments
can comprise oral administration of the formulation.

[0183] In some embodiments, use of the compositions or formulations comprising an anti-CD36
antibody of the present disclosure as & medicarpent are also provided. Additionally, 16 some
embodiments, the present disclosure also provides for the use of a composition or a formudation
comprising an anti-C36 antibody in the manufacture or preparation of a medicament, particuladdy a
medicament for treating, preventing or inhibiting a CD36-mediated disease. In a further embodiment, the
medicament is for use in a method {or treating, preventing or inhibiting a CD36-mediated disease
comprising administering to an individual having a CD36-mediated disease an effective amount of the
medicament. In certain embodiments, the medicament forther comprises an effective arnount of at least
one additional therapeutic agent, or treatment.

[0184] In at feast one embodiment, it s contemplated that the additional therapeutic agents or treatments
that can be used 1o such moedicamenis with anii-CD36 aniibodies of the present disclosure can jnclude but
are not firsited to therapeutic antibodies comprising a specificity for an immune checkpoint molecule
such as PD1, PD-LI, LAG3S, CTLA-4, AZAR, TIM-3, BTLA, CB276, CD328, VICNI, DO, KIR,
NOXZ, VISTA, 0X40, CD27, CD28, CD40, CD122, CD137, GITR, ICOS. Exemplary antibodies
comprising a specificity for an immune checkpoint molecule include, but are not limited to an anti-PD1

antibody selected from dostarlimab, pembrolizumab, nivolumab, and pidilizumab.
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[0185] In a further embodiment, the medicament is for use in treating, inhibiting or preventing a CD36-
mediated disease, such as a cancer, in a sobject comprising admimsiering to the subject an amount
effective of the medicament to treat, inhibit or prevent the CD36-mediated discase.

[0186] The appropriate dosage of the anti-CD36 antibody contained in the compositions and
formulations of the present disclosure (when used alone or in combination with one or more other
additional therapeutic agents) will depend on the specific disease or condition being treated, the severity
and course of the disease, whether the antibody 1s administered for preventive or therapeutic purposes,
the previous therapy administered to the patient, the patient's clinical history and response to the
antibody, and the discretion of the attending physician. The anti-CD36 antibody included in the
compositions and fornmlations described herein, can be suitably administered fo the patient at one time,
or over a series of treaiments. Various dosing schedeles including but not limited to single or multiple
administrations over various tirog-points, bolus administration, asd pulse infusion are conteoplated
herein.

[0187] Depending on the type and severity of the disease, about 1 pgikg to 15 mpikg of anti-CD36
antibody in a formulation of the present disclosure is an initial candidate dosage for administration to a
human subject, whether, for example, by one or more separate adroinistrations, or by continuous
infusion. Generally, the administered dosage of the antibody would be in the range from about .05
mg/kg to abowt 10 mglkg. In some embodiments, one or more doses of about 0.5 mg/kg, 2.0 mg/kg, 4.0
mglkg or 13 mglkg (or any corphbination thereof) may be administered o a patient.

[0188] Dosage administration can be maintained over several days or longer, depending on the condition
of the subject, for example, administration can continue unill the CD36-mediated disease is sufficiently
treated, as determined by methods known in the art. 1o some embodiments, an initial higher loading dose
may be administered, followed by one or more lower doses. However, other dosage regimens may be
usetul. The progress of the therapeutic effect of dosage administration can be monitored by conventional
technigues and assays.

[0189] Accordingly, in some embodiments of the roethods of the present disclosure, the administration
of the anti-CD36 antibody comprises a daily dosage from abowt 1 mg/kg to about 100 mg/kg. In some
embodirnents, the dosage of anii-CD36 antibody comprises a daily dosage of at least about | mg/ke, at

least about 5 mgfke, at least about 10 mg/ke, at least about 20 mg/kg, or at least about 30 mg/kg.

EXAMPLES
[0190] Various features and embodiments of the disclosure are illustrated in the following representative
cxamples, which arc intended to be illustrative, and not limiting. Those skilled in the art will readily
appreciate that the specific examples are only illustrative of the invention as described more fully in the
claims which follow thereafter. Every embodiment and feature described in the application should be

understood to be interchangeable and combinable with every embodiment contained within.
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Example 1: Anti-CD36 Antibody Generation and CD36 Binding Analysis

[0191] This example illustrates the use of phage-displayed antibody library technology to generate
exemplary anti-CD36 antibodies of the present disclosure that specifically bind to human and mouse
CD36.

[0192] A. Selection of anti-CD36 scFv binders from phage-displayed antibody libraries

[0193] The panning procedure is briefly described below. First, human CD36.ECD antigen (5 pg per
well, Sino Biological) in PBS buffer (pH 7.4) was coated onto 96-well plate (NUNC Maxisorb
immunoplate) wells overnight at 4 °C and then blocked with 5% skim milk in PBST [0.1% (v/v) Tween
20] for 1 h. After blocking, 100 pL concentrated phage library (1013 cfu/mL in PBS buffer) was mixed
with 100 pL blocking bufter, and then added to each well for 1 h under gentle shaking. The plate was
washed 12 times with PBST and 3 times with PBS. The bound phages were eluted with 100 uL of 0.1 M
HCl/glycine (pH 2.2) per well and then immediately neutralized with 20 pL. of 1 M Tris-base buffer (pH
9.0). The eluted phages were mixed with 1 mL of E. coli ER2738 (A600 nm = 0.6) for 30 min at 37 °C;
uninfected bacteria were eliminated by adding ampicillin. After ampicillin treatment for 30 minutes, the
bacterial culture was infected with 100 pL. M13KO7 helper phage (~1011 CFU total) at 37 °C for 1 h and
then added to 50 mL of 2X YT medium containing kanamycin 50 pg/mL and ampicillin 100 pg/mL
overnight at 37 °C with vigorous shaking. The rescued phage library was precipitated with 20%
polyethylene glycol/NaCl and resuspended in PBS. The concentrated phage solution was used for the
next round of panning.

[0194] After 3~4 rounds of selection-amplification cycle, single colonies were randomly selected into
deep 96 well culture plate (plate A; secreted scFv); each well contained 950 pLL 2YT (100 pg/mL
ampicillin). After 3 h incubation at 37 °C with shaking, 50 pL of bacterial culture was transferred to the
corresponding well of a fresh deep 96-well plate (plate B; phage form); each well contained 0.8 mL 2YT
with 100 pg/mL ampicillin. In the meantime, 50 uL. M13KO7 (~5 x 1010 CFU total) was addecd to cach
well of plate B. After 1 h incubation, 100 pL 2YT containing IPTG (10 mM) was added to each well of
plate A; 100 pL 2YT containing kanamycin (500 pg/mL) was added to each well of plate B. After
overnight incubation at 37 °C with vigorous shaking, the cultures were centrifuged at 3000 g for 10 min
at4 °C. The plate B was stored for [urther sequencing determination. For secreted scFv culture plate
(plate A), 100 pL culture medium and 100 pL 5% PBST milk was added to a corresponding well of three
96-well plates pre-coated with protein L (0.1 pg/well), human CD36 (0.5~1 pg/well) and bovine serum
albumin (BSA) (2 pg/well), respectively and blocked with 5% PBST milk. After 1 h incubation at room
temperature, the plates were washed three times with PBST. 100 pL Protein A-HRP (Thermo Scientific)
was added to each well of Protein L-coated immunoplate; 100 pL anti-E-tag-HRP (ICL Inc.) was added
to each well of human CD36 antigen-coated and BSA-coated plates. After 1 h incubation, the plates
were washed three times with PBST buffer and twice with PBS, developed for 3 min with 3,37,5,5°-
tetramethyl-benzidine peroxidase substrate (Kirkegaard & Perry Laboratories), quenched with 1.0 M HCI

and read spectrophotometrically at 450 nm.
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[0195] Positive clones were selected by the following criteria: ELISA OD450 > (.2 for the human CD36
antigen-coated well (antigen binding positive); OD450 < (.05 for BSA-coated well (non-specific binding
negative); QD450 > 0.5 for the Protein L-coated well (soluble scFv binding to both Protein L and Protein
A to ensure proper folding in solution), and then subjected to DNA sequencing. The polynucleotide
sequence of scFv of the exemplary anti-CD36 antibody 12P109 (SEQ ID NO: 1) obtained from phage
display panning is provided in Table 2 and the accompanying Sequence Listing. Further panning of a
phage display library composed of “shuffled” LC sequences derived from different anti-CD36 antibodies
and the HC sequence of 12P109 provided the scFv of the exemplary anti-CD36 antibody A8A (SEQ ID
NO: 10), also listed in Table 2 and the accompanying Sequence Listing. Standard PCR-based
mutagenesis was carried out on the CDRs of the A8A antibody Vi, domain (SEQ ID NO: 11) were further
subjected to provide the exemplary anti-CD36 antibody VL domain of ASA-N52T (SEQ ID NO: 14),
also listed in Table 2 and the accompanying Sequence Listing.

[0196] B. Generation of anti-CD36 antibodies in full-length IgG format

[0197] scFv reformatting and cloning: The CD36 binding determinants of the scFvs selected from phage

display panning were reformatted into full-length IgG antibodies by cloning the Vy and V| domains of
the fragments into the human IgG1-N297A heavy chain vector and the human kappa light chain vector
using the restriction sites Mlul/Nhel and BsiWI/Dralll, respectively. Vy and Vi domains were amplified
using the [ollowing forward and reverse oligonucleotide primer pairs: (1) PhageLib VL. Fw: 5°-
AATCACgATgTgATATTCAAATEACCCAgAgCCCgAgC-3’ (SEQ ID NO: 64), (2)
PhageLib_VL_Rv: 5-AATCgTACgTTTgATTTCCACTTTggTgCCTTg-3" (SEQ ID NO: 65), (3)
PhageLib_VH_Fw: 5°-AATACgCgTgTCCTgTCCgAAgTgCAgCTegTggAATCg-3" (SEQ ID NO: 66),
and (4) PhageLib_VH_Rv: 5’-AATgCTAgCCgAgCTCACggTAACAAg-3’(SEQ ID NO: 67).

[0198] Expression and purification of full-length antibodies: The vectors cloned with the reformatted

anti-CD36 antibody genes were transiently expressed in ExpiCHO-S cells (Thermo Scientific). During
exponential growth phase, ExpiCHO-S cells were diluted to a final density of 6 x 10° cells/mL with
ExpiCHO Expression Medium. ExpiFectamine CHO/plasmid DNA complexes were prepared using cold
reagents according to the manual, incubated at room temperature for 1-5 minutes, and then slowly added
to cells. One day after transfection, the culture was supplemented with ExpiFectamine CHO Enhancer
and incubated for another 7 days. Transfected cell supernatants were centrifuged and subsequently
filtered through a 0.22 um filter. Antibodies were purified from the transfected cell supernatants with
Protein A beads (Cytiva, 17127903). Antibody loaded columns were washed with 50 column volumes of
PBS, and then eluted with 10 beads volume of 0.1 M Glycine (pH 3) directly into 1/10 volume of 1M
Tris buffer (pH 9.0). The eluent was buffer-exchanged and concentrated with PBS, pH7.4 containing
0.1M Arginine. The quality of purified anti-CD36 antibodies was determined using SDS-PAGE in the
presence and absence of a reducing agent.

[0199] Results: Examination of SDS-PAGE images showed that the expression and purification resulted

in purified full-length anti-CD36 antibodies.
[0200] C. Optimization of anti-CD36 antibodies
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[0201] To further improve the druggability of the anti-CD36 antibody A8A, two phage display libraries
composed of mutations on N52, H91 and L.94 were used for panning. The scFv clone 117 selected from
phage display panning was reformatted into full-length IgG antibodies by cloning the Vi and Vi, domains
of the fragments into the human IgG1-N297A heavy chain vector and the human kappa light chain vector
using the restriction sites Mlul/Nhel and BsiWI/Dralll, respectively. Vu and Vi domains were amplified
using the following forward and reverse oligonucleotide primer pairs: (1) Phageliib VL. Fw: 5°-
AATCACgATgTgATATTCAAATgACCCAgAgCCCgAgC-3" (SEQ ID NO: 64), (2)
PhageLib_VL_Rv: 5’-AATCgTACgTTTgATTTCCACTTTggTgCCTTg-3" (SEQ ID NO: 65), (3)
PhageLib_VH_Fw: 5°-AATACgCgTeTCCTgTCCgAAgTgCAgCTgeTggAATC Cg-3’ (SEQ ID NO: 66),
and (4) PhageLib_VH_Rv: 5’-AATgCTAgCCgAgCTCACggTAACAAg-3'(SEQ ID NO: 67).

[0202] The 117 antibody shares the same CDR-H1, H2, H3, and CDR-L1 sequences as A8A, and has a
N52T mutation in CDR-L2, and a L94A mutation in CDR-L3. The Fab fragment of 117 antibody was

also constructed into human [gG4-S228P/F234A/L235A heavy chain vector using the restriction sites
Nhel and BamHI. CDRs of the VH and VL domains of the 117 antibody were subjected to further PCR-
based mutagenesis to generate a series of variants as summarized in Table 3 below.

[0203] TABLE 3

Vu Vi

CDR- | CDR-
CDR-H1 CDR-H2 H3 L3

T28 S30 S31 F32 Y54 Y57 T58 F101 S92

117
Variant
Name Single Mutation Variants

117_28A
117_28D

117_30A
117_30D

117_31A
117_31D

o>

o »

o >

117_32A
117_32D

117_54E E

117_57A
117_57D
117_57E
117_57R
117_57T

117_58E E

117 _101A
117_101D
117_101H
117_101K

Wi

= A mTp

T O >
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117_1018 S
117_101Y Y

117_92A
117_92E

tm >

Double Mutations

117_30AA

117_30AT
117_30DA
117_30DT

R L T

117_30DE

117_30FA
117_30FT
117_31AD
117_31AT
117_57DE
117_57EE

m| M| O[T |T = |

> |

us]

Triple Mutations

117_AAS57D
117_AAS57E
117_DAS57D
117_DAS57E

T|O|»|»
o e Il W
m| o|lm|o

[0204] The 117 antibody and variants were expressed and purified as full-length antibodies as described

above. Examination of SDS-PAGE images showed that the expression and purification resulted in
purified full-length anti-CD36 antibodies. Amino acid sequences of the CDRs, VH, VL, HC, LC regions
of the 117 antibody and the exemplary variants 117_30AA, 117_30DA, 117_57D, 117_57E, and
117_DASTE, also listed in Tablc 2 and the accompanying Sequence Listing.

[0205] D. ELISA of CD36-specific binding by anti-CD36 antibodies

[0206] ELISA materials and methods: Recombinant His-tagged human CD36.ECD protein or His-
tagged mouse CD36.ECD protein (both from Sino Biological) was immobilized on 96 well microtiter
plate at a concentration of 1 pg/mL in Coating Solution (SeraCare) overnight at 4°C. The wells were
washed with wash solution (0.05% Tween20 in PBS) and blocked with 1% BSA in PBS. Serial dilutions
of anti-CD36 antibodies were added to wells. After incubation at 37°C for 1 h, the wells were washed
with wash solution. Peroxidase-conjugated Goat anti-human kappa Light chain antibody (Sigma) was
applied to each well at 37°C for 1 hincubation. After washing, the wells were developed with TMB
substrate for 5-10 min at room temperature and then stopped with 1 N HCI. Thereafter absorbance was

measured at 450 nm and 650 nm. EC50 values were calculated through GraphPad Prism7.
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[0207] Results: ELISA data plots showing binding to either human CD36.ECD or mouse CD36.ECD
are depicted in FIG. 1A and FIG. 1B, respectively, for the full-length IgG anti-CD36 antibody 12P109,
and additional positive clones, 12P102, 12P103, 12P104, 12P105, 12P106, 12P107, 12P110 and 12P212.
Binding curves for the antibodies labeled 12P109, 12P103, and 12P212 showed the highest affinity for
human CD36 (hCD36, see FIG. 1A). 12P109 also showed high binding affinity for mouse CD36
(mCD36, see FIG. 1B). The EC50 values calculated from the ELISA data are shown in Table 4 below.
[0208] TABLE 4

ECso (IIM)
mAb hCD36 mCD36

12P102 >1000 NA

12P103 0.222 5.987
12P104 0.688 9.182
12P105 3.907 >400
12P106 3.87 6.81

12P107 2.246 11.87
12P109 0.213 0.137
12P110 74.62 0.508
12P212 4.217 >500

[0209] ELISA data plots showing binding of anti-CD36 antibodies to recombinant human CD36.ECD or
mouse CD36.ECD coated on ELISA plates are depicted in FIG. 1C and 1D, respectively. This
employed full-length human [gG1-format anti-CD36 antibodies 12P109 and A8A, and the commercial
mouse IgA antibody, D2712 (clone CRF D-2712, BD Biosciences, US) that specifically binds CD36.
EC50 values derived from the curves of FIG. 1C and FIG. 1D are shown in Table 5 below.

[0210] TABLE 5

ECs (nM)

mAb hCD36 mCD36
12P109 43.24 9.45
ASA 5.17 0.94
D2712 >500 0.93

[0211] ELISA data plots showing binding to human CD36.ECD are depicted in FIG. 2A, FIG. 2B,
FIG. 2C, FIG. 2D, FIG. 2E, and FIG. 2F, for the full-length IgG anti-CD36 antibodies, 12P109, 117,
and the various 117 variants listed in Table 3. The competitor anti-CD36 antibody ONA, which is
derived from clone “ONA-0-v1” as disclosed in W02021176424A1 in hIgG4-S228P-FALA format. The
EC50 values calculated from the ELISA data of FIGS. 2A-2F are shown in Table 7 below.

[0212] TABLE7

hCD36 hCD36
mAb ECso (nl\l) mAb ECso (IIM)
FIG. 2A FIG. 2D
12P109 1.53 117 0.571
117 0.0475 117_30DA 0.0803
117_57D 0.0529 117_DA57D 0.0490
117_57E 0.0492 117_DAS7E 0.0539
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117_57R 0.0695 117_101A 0.0751
117_57A 1.52 117_101K 1.46
117_57T NA ONA 0.167
117_58E 0.422
FIG. 2B FIG. 2E
117 0.102 117 0.0932
117_28A 0.129 117_101D NA
117_28D 0.0735 117_101H 1.60
117_30A 0.0964 117_101Y 0.355
117_30D 0.141 117_1018 0.929
117_31A 0.0991
117_31D 0.0375
117_32D 0.0276
FIG. 2C FIG. 2F
117 0.571 117 0.124
117_30AA 0.145 117_57E 0.206
117_30AT 0.247 117_DAS5STE 0.190
117 _30DA 0.137 117_AAS57TD 0.192
117_30DT 0.103 117_AAS5TE 0.251
117_30FA 0.202
117_30FT 0.254

[0213] F.SEC-UPLC analysis

[0214] Extended retention time (RT) of an antibody as determined by SEC-UPLC analysis may be
associated with non-specific hydrophobic interactions that create a risk for development of the antibody
for therapeutic uses. Accordingly, the anti-CD36 antibodies, 12P109, A8A, 117, and the 117 variants, as
well as an IgG standard (“STD”, BEH200 SEC Protein Standard Mix) and control monoclonal antibody
(“ctl Ab”) were analyzed by SEC-UPLC for increased RT indicating formation of protein aggregates.
[0215] Materials and methods: After protein A purification, the anti-CD36 antibodies, 12P109, A8A,

117, and the 117 variants were analyzed for protein aggregates and retention time by standard Size
Exclusion UPLC (SEC-UPLC). 3 ug of antibody was applied to an UPLC (Waters ARC UPLC) and
separation was accomplished on a gel filtration column (Waters, XBridge BEH450 SEC 4.6 x 150) using
a mobile phase of PBS. The antibody peak was monitoring UV absorbance at 280 and the peak area was
determined using Empower software.

[0216] Results: Plots of SEC-UPLC results are shown in FIG. 3A, FIG. 3B, FIG. 3C, FIG. 3D, and
FIG. 3E along with determined RT values. The control antibody exhibited a RT value of 7.243 min,
whereas the anti-CD36 antibodies, 12P109 and 117 both exhibited relatively increased RT values. The

increased RT values of 117, however, was decreased significantly by the mutations present in the
variants, 117_30DA, 117_31AD, 117_57D, 117_57E, 117_57EE, 117_101D, and 117_DAS7E. The RT
values of anti-CD36 antibodies as determined in SEC-UPLC experiments are provided in Table 8 below.
In addition, some aggregates were found in 117_DAS7E by UPLC analysis. Aggregates may be related
to the fact that 117_DASTE is less stable to acidic clution conditions. R409K mutation in IgG4 has been
shown to increase CH3 domain interaction strength and reduce tendency to aggregate at low pH. The
SEC-UPLC analysis showed that R409K addition to 117_DAS57E reduced aggregation caused by acidic

condition.
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[0217] TABLE 8

Retention Retention
mAb time mAb time
FIG. 3A FIG. 3C
STD IgG 6.81 min STD IeG 6.81 min

Ctl Ab 7.24 min Ctl Ab 7.12 min
12P109 8.98 min 12P109 9.24 min
ASA 10.82 min 117 9.65 min
117_28A 9.40 min 117_57D 7.62 min
117_30A 9.49 min 117_57E 7.60 min
117_31A 9.43 min 117_57A 8.47 min
117_32A 7.99 min 117_57R 8.87 min
117_28D 8.26 min 117_57T 8.17 min
117_31D 7.93 min 117_58E 8.41 min
FIG. 3B FIG. 3D
STD IgG 6.81 min STD IeG 6.87 min
117 8.93 min Ctl Ab 7.19 min
117_30DA 7.97 min 12P109 10.64 min
117 _30DT 8.02 min 117 11.46 min
117_30FA 13.22 min 117_DAS7E 7.42 min
117_30FT 13.56 min 117_30DE 7.41 min
117 _31AD 7.58 min 117_AAS57E 9.53 min
117_31AT 8.22 min
FIG. 3E
ONA 7.21 min
117_57EE 7.41 min
117_DAS5S7E 7.22 min
117_DAS57E 7.21 min
(R409K)

[0218] G. BLI analysis of CD36 binding kinetics
[0219] BLI assay materials and method: Kinetic rate constants, ka and kd, for binding of the anti-CD36

antibodies to human CD36 were measured by Bio-Layer Interferometry (BLI) (ForteBio Octet RED96).
The BLI assay was performed using AHC (Anti-hIgG Fc Capture) biosensors (ForteBio) to capture each
anti-CD36 antibody (5 pg/mL) to acquire a 0.5 nm shift and then the biosensors were dipped into varying
concentrations (i.e., 0, 1.5625, 3.125, 6.25, 4.94, 12.5, 25, 50 and 100 nM) of recombinant His-tagged
human CD36.ECD protein (Sino Biological) in running buffer containing 0.1% BSA, 0.1% Tween-20,
250 mM NaCl in PBS. Rate constants were calculated by curve fitting analyses (1:1 Langmuir model) of
binding response with a 2.5-minute association and 5-minute dissociation interaction time.

[0220] Results: The determined dissociation constant, KD, and kinetic rate constants, ka, and kd, for
binding to human CD36 of the anti-CD36 antibodies, 12P109, A8A, 117, and various 117 variants (in
either [gG1 and IgG4 format) as determined in separate BLI analysis experiment are provided in Table
10 below.

[0221] TABLE 10

hCD36
KD Ka Kd R2
M) (1/Ms) (1/s)
A8A (IgGl) 3.42E-09 1.35E+06 4.62E-03 0.972
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117 (IgGl) 4.79E-09 4.45E+05 2.13E-03 0.9916
117_31A (IgG1) 4.05E-09 4.49E+05 1.82E-03 0.9931
117_31A (IgG4) 4.32E-09 4.75E+05 2.05E-03 0.9928

117_30AA (1gG4) 5.74E-09 4.91E+05 2.82E-03 0.9964
12P109 (IgG1) 1. 85E-08 5.22E+05 9.63E-03 0.9538
117 (IgGl) 6.72E-09 3.50E+05 2.35E-03 0.9739
117_30DA (IgG4) 3.91E-09 3.36E+05 1.33E-03 0.9859
117_54E (IgG1) 4.16E-09 9.78E+05 4.07E-03 0.8375
117_57D (IgG1) 4.69E-09 3.73E+05 1.75E-03 0.9795
117_57E (IeG1) 4.93E-09 3.70E+05 1.82E-03 0.9785

117 (IgG4) 6.49E-09 3.86E+05 2.50E-03 0.9829
117_57D (1gG4) 4.96E-09 3.36E+05 1.67E-03 0.9864
117_57E (1gG4) 5.28E-09 3.25E+05 1.71E-03 0.986

117_DAS7D (IgG4) 2.64E-09 3.17E+05 8.38E-04 0.9938
117_DAS7E (I1gG4) 2.52E-09 3.19E+05 8.03E-04 0.994
117_57EE (IgG1) 4.27E-09 3.64E+05 1.55E-03 0.9891
117_30DE (IgG4) 3.09E-09 3.17E+05 9.81E-04 0.9919

Example 2: Binding of Cell Surface Expressed CD36 by Anti-CD36 Antibodies

[0222] This example illustrates the preparation of stable F293 cell lines that overexpress hCD36 or
mCD36 on the cell surface, and studies Lo determine binding af(inity of exemplary anti-CD36 antibodies
of the present disclosure to cell surface expressed human, rhesus, or mouse CD36.

[0223] A. Generation of CD36-overexpressing stable F293 cell lines

[0224] Materials and methods: The gene segment encoding full-length human CD36-Flag (Sino

Biological), rthesus CD36-His (Sino Biological), and mouse CD36-His (Sino Biological) were sub-clone
into pcDNA3.4 topo vector using Xbal/HindIII. Freestyle 293-F cells (Thermo Scientific) were
transfected with the plasmid encoding CD36 by polyethylenimine (PEI) method and selected with
Geneticin (Thermo Scientific) to establish CD36 stable cell pool. The expression of human CD36 was
verified by surface staining of anti-CD36 (clone 5-271, Biolegend) or by intracellular staining of anti-
FLAG. The expression of rhesus CD36 was verified by surface staining of anti-CD36 clone 117) or by
intracellular staining of anti-His. The expression of mouse CD36 was verified by surface staining of anti-
CD36 antibody D2712 (clone CRF D-2712; BD Biosciences, US) or by intracellular staining of anti-His.
To enrich CD36-expressing stable cell lines, hCD36, rhesus CD36, or mCD36-overexpressing F293 cell
pool were stained with anti-CD36 (clone 5-271, Biolegend), anti-CD36 clone 117, or anti-CD36 D2712
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(clone CRF D-2712, BD Biosciences), respectively. The CD36-high cell populations were sorted by
FACSAria ITu (BD).

[0225] Results: Analysis of the FACS data confirmed that the stable F293 cells F293/hCD36,
F293/rhesusCD36, and F293/mCD36 overexpress surface CD36 that is capable of binding by an anti-
CD36 antibody.

[0226] B. Cell surface CD36 binding activity of anti-CD36 antibodies

[0227] Materials and methods: CD36-high expressing F293 cells generated as described in part A above

were incubated with a series dilution of anti-CD36 antibodies, 117, and several variants of 117 (see listed
in Table 3) at 4°C for 30 min. After washing with FACS buffer (2%FBS in PBS), the cells were stained
with anti-human IgG-Alexa Fluor 647 and analyzed by Attune NxT Flow Cytometer (Thermo Scientific).

[0228] Results: Analysis of the flow cytometry data cxpressed as gcometric mean (MFI) confirmed that

the anti-CD36 antibodies specifically bind to cells that surface expressed hCD36 and mCD36.

[0229] Data plots showing the surface binding to F293 cells expressing human, rhesus, or mouse CD36
are depicted in FIG. 4A, FIG. 4B, FIG. 4C, FIG. 4D, and FIG. 4E, for the full-length IgG anti-CD36
antibody, 117, and the several 117 variants. ECso values derived {rom the curves of FIGS 4A-4E. are
shown in Table 11 below.

[0230] TABLE 11

ECso (ng/mlL)

mAb hCD36 rhesus CD36 mCD36
117 0.180 0.886 0.460
117_57D 0.111 0.397 0.309
117_57E 0.110 0.419 0.331
117_30DE 0.107 0.403 0.342
117_57EE 0.093 0.407 0.319
117_DA57D 0.089 0.416 0.271
117_DAS57E 0.109 0.563 0.425
117 0.123 0.582 0.361
117 _30DA 0.157 1.041 0.488
117_57E 0.091 0.362 0.279
117_57DE 0.129 0.529 0.447
117_DAS57TE 0.0908 0.071 0.375

Example 3: Oxidized LDL Uptake Blocking Activity of Anti-CD36 Antibodies
[0231] This example illustrates studies to determine ability of the exemplary anti-CD36 antibodies of
the present disclosure to block oxidized LDL uptake by CD36 expressing cells.
[0232] A. Imhibition of oxidized LDL binding and uptake in U937 cells by anti-CD36 antibodies
[0233] CD36-high expressing U937 cells were pre-incubated with control IgG or anti-CD36 antibodies
at 4°C for 30 min. To measure the binding or uptake of oxLDL, Dil-oxLDL (5-10 pg/mL) (Cat. No.
770232-9; Kalen Biomedical), a purified human LDL that has been oxidized with copper (I) sulfate and

labeled with “Dil” (1,1'-dioctadecyl- 3,3,3',3"-tetramethylindocarbocyanine perchlorate), was added in
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serum-free medium and incubated at 4°C for 2 h or at 37°C for 5 min, respectively. After washing with
PBS, the cells were analyzed by Attune NxT Flow Cytometer (Thermo Scientific).

[0234] The binding of the anti-CD36 antibodies of the present disclosure to U937 cells was observed to
result in a characteristic shift demonstrating endogenous expression by U937 of surface CD36. Analysis
of the extracted U937 flow cytometry data confirmed a reduction of oxLDL binding FIG. 5A) and
oxLDL uptake (FIG. 5B) by the U937 cells relative to the IgG isotype control when incubated with an
anti-CD36 antibodies of the present disclosure, 12P103, 12P110, or 12P109.

[0235] B. Inhibition of oxidized LDL uptake in F293/CD36 cells by anti-CD36 antibodies

[0236] F293/hCD36 cells were pre-incubated with control IgG or anti-CD36 antibodies at 4°C for 30
min. To measure the binding or uptake of oxLDL, Dil-oxLDL (5 pg/mL) (Kalen Biomedical) was added
in serum-free medium and incubated at 4°C for 2 h to measure “oxLDL binding,” or at 37°C for 5 min to
measure “oxLDL uptake”, respectively. After washing with PBS, the cell preparations were analyzed by
Attune NxT Flow Cytometer (Thermo Scientific).

[0237] Results: As shown by the plots of flow cytometry data depicted in FIG. 6A, FIG. 6B and FIG.
6C, the presence of an anti-CD36 antibodies 12P109, 117, 117_30DA, 117_57D, 117_57E, 117_30DE,
117_57EE, 117_DAS57D, or 117_DAS5TE, effectively blocked oxidized LDL uptake by the F293 cells
that overexpress human CD36 on their surface. Additionally, as shown by the plots in FIG. 6C, the
presence of an anti-CD36 antibodies 12P109, 117_30DA, 117_57D, or 117_57E, effectively blocked ox
LDL uptake by the F293 cells that overexpress mouse CD36 on their surface. ICso values for inhibition
of oxLDL uptake by the F293/hCD36 or F293/mCD36 cells determined for these anti-CD36 antibodies
are shown in Table 13 below.

[0238] TABLE 13

oxL.DL uptake
IC50 (nM)
mAb F293/hCD36 F293/mCD36
12P109 0.401 0.860
117_30DA 0.691 1.07
117_57D 0.349 0.783
117_57E 0.419 0.796
117 0.702 n.d.
117_30DE 0.299 n.d.
117_57EE (.348 n.d.
117_DAS7D 0.332 n.d.
117_DAS7E 0.306 n.d.

Example 4: Activity of Anti-CD36 Antibodies in Blocking oxLDL Uptake by TILs
[0239] This example illustrates studies anti-CD36 antibodies in blocking oxidized LDL uptake in mouse

tumor-infiltrating lymphocyte cells (TILs).
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[0240] Materials and methods: The murine colon carcinoma cell line CT-26 (2x10° cells, ATCC
number: CRL-2638) or murine liver cancer cell line BNL 1IMEA.7R.1 (5x10° cells, ATCC number: TIB-

75) were subcutaneously injected into the right flank of BALB/c mice. The murine colon carcinoma cell
line MC38 (1x10° cells, Kerafast #ENH204-FP), murine melanoma cell line B16-F10 (1x10° cells,
BCRC #60031), or murine lung cancer cell line LL/2 (2x10° cells, BCRC #60050) were subcutaneously
injected into the right flank of C57BL/6 mice. The CT-26 tumors were harvested after 4 weeks. The
B16-F10, BNL 1IMEA.7R.1, MC38, and LL/2 tumors were harvested after 2 weeks. Tumor cell
suspensions were prepared from solid tumors using mouse Tumor Dissociation Kit (Miltenyi Biotec)
according to manufacturers’ instructions. CD45+ TILs were isolated from the tumor cell suspensions
using CD45 microbeads (Miltenyi Biotec).

[0241] Isolated CD45+ TILs were pre-incubated with control IgG or anti-CD36 antibodies (5-10
wg/mL) at 4°C for 30 min. Dil-oxLDL (5-10 pg/mL) was added in RPMI medium containing 1% fatty
acid-free BSA and incubated at 37°C for 15 min. After washing with PBS, the cells were analyzed by
Attune NxT Flow Cytometer (Thermo Scientific). The binding and uptake of oxLDL were analyzed by
flow cytometry and expressed as percentage (%) positive cells based on a histogram gate placed on
negative control cells.

[0242] Data represent mean + SD. *p < 0.05, **p < 0.005, one-way ANOVA.

[0243] Results: As shown by the plot of results depicted in FIG. 7A, the anti-CD36 antibodies of the
present disclosure that bind specifically to hCD36 and mCD36, 12P109 and A8A, provided
approximately 35% inhibition of oxLDL uptake in CD45+ TILs isolated from CT26 tumors injected into

BALB/c mice. The level of inhibition was equivalent to that observed for the commercial antibody,
D2712, that specifically binds mouse CD36.

[0244] As shown by the plot of results depicted in FIG. 7B, FIG. 7C, FIG. 7D and FIG. 7E, the anti-
CD36 antibodies 117_57E, 117_30DA, 117_57DE, and 117_DAS7E, showed inhibitory activity to
oxLDL uptake in CD45+ TIL from B16-F10, BNL IMEA.7R.1, MC38, and LL/2 tumors.

Example 5: M2 Macrophage Polarization and Activation Blocking Activity
[0245] This study was carried out to determine the ability of the anti-CD36 antibodies of the present
disclosure inhibit M2 macrophage polarization and activation.
[0246] Materials and methods: To generate monocyte derived macrophages, human CD14+ monocytes
were isolated from PBMC and cultured at 2 x 10° cells/ml in RPMI1640 supplemented with 10% FBS
and 20 ng/ml CSF1 for 6 days. Then adherent macrophages were collected by EDTA detachment and

seeded in a 24-well plate for further polarization. For MO macrophages, cells were culture in culture
medium for 2 days. To polarize M2 macrophages, macrophages were culture in medium containing 50
ng/mL IL-4 and 50 ng/mL IL-13 for another 2 days. 10 ug/mL control IgG or anti-CD36 antibodies were
added during M2 macrophage polarization. For oxLDL activation, macrophages were pre-incubated with
control IgG or anti-CD36 antibodies for 10 min and then cultured in M2 medium containing 10 pg/mL

oxLDL (Kalen Biomedical) for another 2 days. To examine M2 macrophage activation, macrophages
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were harvested and stained with antibodies against CD206, CD301 and PDL2. The level of surface
markers was analyzed by Attune NxT Flow Cytometer (Thermo Scientific).

[0247] Results: As shown by the plots of data depicted in FIG. 8A and FIG. 8B, the anti-CD36
antibody, 117_30AA exhibited very strong inhibition of M2 macrophage polarization in both
CD206+/CD301+ (FIG. 8A) and the CD206+/PDL2+ (FIG. 8B) double-positive cell populations. As
shown by the plots of data depicted in FIG. 8C, FIG. 8D, FIG. 8E and FIG. 8F, the anti-CD36
antibodies, 117_30DA, 117_57D, 117_57E, and 117_DAS57E exhibited very strong inhibition of oxI.DL-
induced M2 macrophage activation in both the CD206+/CD301+ (FIG. 8C, FIG. 8D) and the
CD206+/PDL2+ (FIG. 8E, FIG. 8F) double-positive cell populations. As shown by the plots of data
depicted in FIG. 8D and FIG. 8F, the anti-CD36 antibodies, 117_30DA, and 117_DAS7E exhibited very

strong inhibition of oxLDL-induced M2 macrophage activation compared to the IgG control and the
competitor anti-CD36 antibody “ONA”, which is Fab clone “ONA-0-v1” as disclosed in
WO02021176424A1 with hIgG4-S228P-FALA Fc region.

Example 6: Activity of Anti-CD36 Antibodies in a Mouse Hepatocellular Carcinoma
Model

[0248] This example illustrates a study of anti-CD36 antibody activity in suppressing tumor growth in
two genetically induced mouse models of hepatocellular carcinoma (HCC): (1) HCC induced by the
Sleeping Beauty transposon (SB100x) system-mediated transgenes of MYC-luc-ova overexpression and
p53 knockout; and (2) HCC induced by the Sleeping Beauty transposon (SB100x) system-mediated

90

transgenes of MYC-luc-ova and p-catenin N°.

[0249] Materials and methods

[0250] 6-week old mice are restrained, and hydrodynamic delivery of endotoxin-free plasmid DNA is
conducted through the lateral tail vein injection in a volume equivalent to 10% of the body weight within
5-7 seconds. For the MYC%¥/p53%° HCC model, pT3-Myc-luc-ova plasmid (Addgene #129776), p53
gRNA plasmid (Addgene #59910), and SB100x (transposase-containing plasmid; Addgene #34879) were
injected into the mice. For the B-catenin/Myc (B-catenin®/ MYC®®) HCC model, pT3-bcatenin (Addgene
#31785), pT3-Myc-luc-ova plasmid, and SB100x were injected into each mouse. -catenin-driven liver
tumor represents a more aggressive HCC with cold tumor phenotype.

[0251] To monitor tumor growth, mice were injected with luciferin (150 mg/Kg), and the
bioluminescence activity was analyzed in the IVIS imaging system. Mice with continued tumor growth
were randomly grouped and administered the anti-CD36 antibody (10mg/kg) or PBS (control) through
intraperitoneal injection as described below.

[0252] After 2 weeks, MYCOE/p53%° HCC model mice were intraperitoneally injected with 4 doses of
anti-CD36 antibody (10mg/kg; clone: 117_30DA) or control antibody every 3 days, and the
bioluminescence imaging of mice was measured in IVIS system every 6 days (n =5 per group).

[0253] After 3 weeks, B-catenin®®/ MYCOE HCC model mice were intraperitoneally injected with anti-
CD36 antibody (10 mg/mL, clone: 117_DAS7E) or control antibody (n=6 per group), and the

bioluminescence imaging of mice was measured in IVIS system every 5 days.
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[0254] In the B-catenin®®/ MYC®E HCC model, tumors exhibit aggressive progress and tumor-bearing
mice usually die 38 days after hydrodynamic injection. Accordingly, tumors were harvested and weighed
35-38 days after hydrodynamic tail vein injection.

[0255] Results

[0256] FIG. 9 shows the tumor growth curves measured by bioluminescence in the MYCPE/p53%° HCC
model mice following treatment with the anti-CD36 antibody 117_30DA. Starting at 14 days after HCC
induction and continuing out to 38 days, tumor growth was observed to be significantly suppressed in the
treated mice versus controls. P-value =0.0114, t-test, two-tail.

[0257] FIG. 10A shows the tumor growth curves measured by bioluminescence in the B-catenin®/
MYCPEHCC model mice following treatment with the anti-CD36 antibody 117_DAS7E. Starting 21
days after HCC induction and continuing out to 36 days, tumor growth was observed to be significantly
suppressed in the treated mice versus controls. P-value =0.0104, t-test, two-tail. FIG. 10B shows that
the endpoint liver weights were significantly reduced in the anti-CD36 treated mice. Additionally, as
shown in FIG. 10C plasma ALT (alanine transaminase) activity analysis indicated that the anti-CD36

treatment also alleviated liver damage caused by cancer development.

[0258] While the foregoing disclosure of the present invention has been described in some detail by way
of example and illustration {or purposes ol clarity and understanding, this disclosure including the
examples, descriptions, and embodiments described herein are for illustrative purposes, are intended to
be exemplary, and should not be construed as limiting the present disclosure. It will be clear to one
skilled in the art that various modifications or changes to the examples, descriptions, and embodiments
described herein can be made and are to be included within the spirit and purview of this disclosure and
the appended claims. Further, one of skill in the art will recognize a number of equivalent methods and
procedure to those described herein. All such equivalents are to be understood to be within the scope of
the present disclosure and are covered by the appended claims.

[0259] Additional embodiments of the invention are set forth in the following claims.

[0260] The disclosures of all publications, patent applications, patents, or other documents mentioned
herein are expressly incorporated by reference in their entirety for all purposes to the same extent as if
each such individual publication, patent, patent application or other document were individually
specifically indicated to be incorporated by reference herein in its entirety for all purposes and were set
forth in its entirety herein. In case of conflict, the present specification, including specified terms, will

control.
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CLAIMS

What is claimed is:

1. An anti-CD36 antibody comprising (i) a first heavy chain complementary determining region (CDR-
H1), a second heavy chain complementary determining region (CDR-H2), and a third heavy chain
complementary determining region (CDR-H3), and (ii) a first light chain complementary determining
region (CDR-L1), a second light chain complementary determining region (CDR-L2), and a third
light chain complementary determining region (CDR-L3), whercin:

(a) CDR-HI1 comprises the amino acid sequence of SEQ ID NO: 24, 3, 21, or 27,

(b) CDR-H2 comprises the amino acid sequence of SEQ ID NO: 43, 4, 28, 31, 34, 37, or 40,
(c) CDR-H3 comprises the amino acid sequence of SEQ ID NO: 5;

(d) CDR-L1 comprises an amino acid sequence selected from SEQ ID NO: 7,

(e) CDR-L2 comprises an amino acid sequence selected from SEQ ID NO: 15, 8, or 12; and
(f) CDR-L3 comprises an amino acid sequence selected from SEQ ID NO: 18, 9, or 13.

2. The antibody of claim 1, wherein:

(a) CDR-HI1 comprises the amino acid sequence of SEQ ID NO: 24, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 43, CDR-H3 comprises the amino acid sequence of SEQ ID NO:
5, CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
acid sequence of SEQ ID NO: 15, and CDR-L3 comprises the amino acid sequence of SEQ ID
NO: 18;

(b) CDR-HI1 comprises the amino acid sequence of SEQ ID NO: 3, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 4, CDR-H3 comprises the amino acid sequence of SEQ ID NO: 5,
CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
acid sequence of SEQ ID NO: 8, and CDR-L3 comprises the amino acid sequence of SEQ ID
NO: 9;

(c) CDR-HI1 comprises the amino acid sequence of SEQ ID NO: 3, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 4, CDR-H3 comprises the amino acid sequence of SEQ ID NO: 5,
CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
acid sequence of SEQ ID NO: 12, and CDR-L3 comprises the amino acid sequence of SEQ ID
NO: 13;

(d) CDR-H1 comprises the amino acid sequence of SEQ ID NO: 3, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 4, CDR-H3 comprises the amino acid sequence of SEQ ID NO: 5,
CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
acid sequence of SEQ ID NO: 15, and CDR-L3 comprises the amino acid sequence of SEQ ID
NO: 13;

(e) CDR-HI1 comprises the amino acid sequence of SEQ ID NO: 3, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 4, CDR-H3 comprises the amino acid sequence of SEQ ID NO: 5,
CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
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acid sequence of SEQ ID NO: 15, and CDR-L3 comprises the amino acid sequence of SEQ ID
NO: 18;

CDR-H1 comprises the amino acid sequence of SEQ ID NO: 21, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 4, CDR-H3 comprises the amino acid sequence of SEQ ID NO: 5,
CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
acid sequence of SEQ TD NO: 15, and CDR-L3 comprises the amino acid sequence of SEQ 1D
NO: 18;

CDR-H1 comprises the amino acid sequence of SEQ ID NO: 24, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 4, CDR-H3 comprises the amino acid sequence of SEQ ID NO: 5,
CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
acid sequence of SEQ ID NO: 15, and CDR-L3 comprises the amino acid sequence of SEQ ID
NO: 18;

CDR-H1 comprises the amino acid sequence of SEQ ID NO: 27, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 28, CDR-H3 comprises the amino acid sequence of SEQ ID NO:
5, CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
acid sequence of SEQ ID NO: 15, and CDR-L3 comprises the amino acid sequence of SEQ ID
NO: 18;

CDR-H1 comprises the amino acid sequence ol SEQ ID NO: 3, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 31, CDR-H3 comprises the amino acid sequence of SEQ ID NO:
5, CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
acid sequence of SEQ ID NO: 15, and CDR-L3 comprises the amino acid sequence of SEQ ID
NO: 18;

CDR-H1 comprises the amino acid sequence of SEQ ID NO: 3, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 34, CDR-H3 comprises the amino acid sequence of SEQ ID NO:
5, CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
acid sequence of SEQ ID NO: 15, and CDR-L3 comprises the amino acid sequence of SEQ ID
NO: 18;

CDR-H1 comprises the amino acid sequence of SEQ ID NO: 3, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 37, CDR-H3 comprises the amino acid sequence of SEQ ID NO:
5, CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
acid sequence of SEQ ID NO: 15, and CDR-L3 comprises the amino acid sequence of SEQ ID
NO: 18; or

CDR-HI1 comprises the amino acid sequence of SEQ ID NO: 3, CDR-H2 comprises the amino
acid sequence of SEQ ID NO: 40, CDR-H3 comprises the amino acid sequence of SEQ ID NO:
5, CDR-L1 comprises the amino acid sequence of SEQ ID NO: 7, CDR-L2 comprises the amino
acid sequence of SEQ ID NO: 15, and CDR-L3 comprises the amino acid sequence of SEQ ID
NO: 18.

3. An anti-CD36 antibody comprising:
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(i) a first heavy chain complementary determining region (CDR-H1), a second heavy chain

complementary determining region (CDR-H2),

and a third heavy chain complementary determining

region (CDR-H3), wherein the CDR-H1, CDR-H2, and CDR-H3 sequences are from a VH region
having an amino acid sequence selected from SEQ ID NO: 42, 2, 20, 23, 26, 30, 33, 36, and 39;

(ii) a first light chain complementary determining region (CDR-L1), a second light chain

complementary determining region (CDR-L2), and a third light chain complementary determining

region (CDR-L3), wherein the CDR-L1, CDR-L.2, and CDR-L3 sequences are from a VL region

having an amino acid sequence selected from SEQ ID NO: 17, 6, 11, and 14, and
wherein the CDR-L1, CDR-L2, CDR-L3, CDR-H1, CDR-H2 and CDR-H3 are according to

Kabat numbering.

4. The antibody of claim 3, wherein:
(a) the VH amino acid sequence is SEQ ID NO
17;

(b) the VH amino acid sequence is SEQ ID NO:

6;
(©

11:
(d)

14;
)
17;
the VH amino acid sequence is SEQ ID NO
17;

®

(g
17;

(h) the VH amino acid sequence is SEQ ID NO:

17;

(i) the VH amino acid sequence is SEQ ID NO:

17;

(j) the VH amino acid sequence is SEQ ID NO:

17;

>

(k) the VH amino acid sequence is SEQ ID NO:

17; or

(1) the VH amino acid sequence is SEQ ID NO:

17.

the VH amino acid sequence is SEQ ID NO:

the VH amino acid sequence is SEQ ID NO:

the VH amino acid sequence is SEQ ID NO:

the VH amino acid sequence is SEQ ID NO:

: 42 and the VL amino acid sequence is SEQ ID NO:

2 and the VL amino acid sequence is SEQ ID NO:

2 and the VL amino acid sequence is SEQ ID NO:

2 and the VL amino acid sequence is SEQ ID NO:

2 and the VL amino acid sequence is SEQ ID NO:

: 20 and the VL amino acid sequence is SEQ ID NO:

23 and the VL amino acid sequence is SEQ ID NO:

26 and the VL amino acid sequence is SEQ ID NO:

30 and the VL amino acid sequence is SEQ ID NO:

33 and the VL amino acid sequence is SEQ ID NO:

36 and the VL amino acid sequence is SEQ ID NO:

39 and the VL amino acid sequence is SEQ ID NO:

5.  The antibody of any one of claims 1-4, wherein the antibody comprises a heavy chain variable

domain (Vi) amino acid sequence having at least 90% identity to a sequence selected from SEQ ID
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NO: 42, 2, 20, 23, 26, 30, 33, 36, or 39; and a light chain variable domain (V1) amino acid sequence
having at least 90% identity to a sequence selected from SEQ ID NO: 17, 6, 11, or 14.

6.  The antibody of any one of claims 1-4, wherein:

(a) the antibody comprises a Vy amino acid sequence having at least 90% identity to SEQ ID NO:
42 and a Vi, amino acid sequence having at least 90% identity to SEQ ID NO: 17;

(b) the antibody comprises a Vy amino acid sequence having at least 90% identity to SEQ ID NO: 2
and a Vi, amino acid sequence having at Icast 90% identity to SEQ ID NO: 6;

(c) the antibody comprises a Vy amino acid sequence having at least 90% identity to SEQ ID NO: 2
and a Vi amino acid sequence having at least 90% identity to SEQ ID NO: 11:

(d) the antibody comprises a Vy amino acid sequence having at least 90% identity to SEQ ID NO: 2
and a Vi, amino acid sequence having at least 90% identity to SEQ ID NO: 14;

(e) the antibody comprises a Vu amino acid sequence having at least 90% identity to SEQ ID NO: 2
and a Vi, amino acid sequence having at least 90% identity to SEQ ID NO: 17,

(f) the antibody comprises a Vy amino acid sequence having at least 90% identity to SEQ ID NO:
20 and a Vi, amino acid sequence having at least 90% identity to SEQ ID NO: 17;

(g) the antibody comprises a Vy amino acid sequence having at least 90% identity to SEQ ID NO:
23 and a Vi, amino acid sequence having at least 90% identity to SEQ ID NO: 17;

(h) the antibody comprises a VH amino acid sequence having at least 90% identity to SEQ 1D NO:
26 and a VL amino acid sequence having at least 90% identity to SEQ ID NO: 17;

(i) the antibody comprises a Vi amino acid sequence having at least 90% identity to SEQ ID NO:
30 and a Vi, amino acid sequence having at least 90% identity to SEQ ID NO: 17;

() the antibody comprises a Vi amino acid sequence having at least 90% identity to SEQ ID NO:
33 and a Vi amino acid sequence having at least 90% identity to SEQ ID NO: 17;

(k) the antibody comprises a VH amino acid sequence having at least 90% identity to SEQ ID NO:
36 and a VL amino acid sequence having at least 90% identity to SEQ ID NO: 17; or

(1) the antibody comprises a VH amino acid sequence having at least 90% identity to SEQ ID NO:
39 and a VL amino acid sequence having at least 90% identity to SEQ ID NO: 17.

7.  The antibody of any one of claims 1-4, wherein the antibody comprises a heavy chain (HC) amino
acid sequence having at least 90% identity to a sequence selected from SEQ ID NO: 57, 44, 48, 50,
51, 52, 53, 54, 55, or 56, and/or a light chain (LC) amino acid sequence having at least 90% identity
to a sequence selected from SEQ ID NO: 49, 45, 46, or 47.

8. The antibody of any one of claims 1-4, wherein the antibody comprises:
(a) an HC amino acid sequence having at least 90% identity to SEQ ID NO: 57 and an LC amino
acid sequence having at least 90% identity to SEQ D NO: 49;
(b) an HC amino acid sequence having at least 90% identity to SEQ ID NO: 44 and an LC amino
acid sequence having at least 90% identity to SEQ ID NO: 45;
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(c) an HC amino acid sequence having at least 90% identity to SEQ ID NO: 44 and an LC amino
acid sequence having at least 90% identity to SEQ ID NO: 46;

(d) an HC amino acid sequence having at least 90% identity to SEQ ID NO: 44 and an LC amino
acid sequence having at least 90% identity to SEQ ID NO: 47;

(e) an HC amino acid sequence having at least 90% identity to SEQ ID NQO: 44, and an LC amino
acid sequence having at least 90% identity to SEQ TD NO: 49;

(f) an HC amino acid sequence having at least 90% identity to SEQ ID NO: 48, and an L.C amino
acid sequence having at least 90% identity to SEQ ID NO: 49;

(g) an HC amino acid sequence having at least 90% identity to SEQ ID NO: 50 and an LC amino
acid sequence having at least 90% identity to SEQ ID NO: 49;

(h) an HC amino acid sequence having at least 90% identity to SEQ ID NO: 51 and an LC amino
acid sequence having at least 90% identity to SEQ ID NO: 49;

(i) an HC amino acid sequence having at least 90% identity to SEQ ID NO: 52 and an LC amino
acid sequence having at least 90% identity to SEQ ID NO: 49;

(j) an HC amino acid sequence having at least 90% identity to SEQ ID NO: 53 and an LC amino
acid sequence having at least 90% identity to SEQ ID NO: 49;

(k) an HC amino acid sequence having at least 90% identity to SEQ ID NO: 54 and an LC amino
acid sequence having at least 90% identity to SEQ ID NO: 49;

(1) an HC amino acid sequence having at least 90% identity to SEQ ID NO: 55 and an LC amino
acid sequence having at least 90% identity to SEQ ID NO: 49; or

(m) an HC amino acid sequence having at least 90% identity to SEQ ID NO: 56 and an LC amino
acid sequence having at least 90% identity to SEQ ID NO: 49.

The antibody of any one of claim 1-4, wherein the antibody:

(a) is an antibody fragment, optionally selected from the group consisting of F(ab')2, Fab', Fab, Fv,
single domain antibody (VHH), and scFv;

(b) comprises a fusion to a protein; optionally, wherein the protein is an immunostimulatory
cytokine selected from IL-2, IL-7, IL-10, IL-12, IL-15, IL-21, or IFN-q,

(c¢) is a human, humanized, or chimeric antibody;

(d) is a full length antibody of class IgG, optionally, wherein the class IgG antibody has an isotype
selected from IgGl, [gG2, IgG3, and [gG4;

(e) comprises an Fc region variant, optionally an Fc region variant that alters effector function
and/or a variant that altcrs antibody half-lifc;

(f) comprises an immunoconjugate, optionally, wherein the immunoconjugate comprises a
therapeutic agent for treatment of a CD36-mediated disease or condition; and/or

(g) is a multi-specific antibody; optionally a bispecific antibody.

The antibody of any one of claims 1-9, wherein:

(a) the antibody binds to human CD36 with a binding affinity of 1 x 10* M or less, 1 x 10° M or
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12.

less, 1 x 1071° M or less; optionally, wherein the binding affinity is measured by equilibrium
dissociation constant (Kp) to a hCD36 polypeptide of SEQ ID NO: 58 or 59;

(b) the antibody binds to mouse CD36 with a binding affinity of 1 x 10®* M or less, 1 x 10° M or
less, 1 x 1071° M or less; optionally, wherein the binding affinity is measured by equilibrium
dissociation constant (Kp) to a mCD36 polypeptide of SEQ ID NO: 60 or 61;

(c) the antibody binds to thesus CD36 with a hinding affinity of 1 x 10¥ M or less, 1 x 10° M or
less, 1 x 10°1° M or less; optionally, wherein the binding affinity is measured by equilibrium
dissociation constant (Kp) to a rhesus CD36 polypeptide of SEQ ID NO: 62 or 63;

(d) the antibody inhibits CD36-dependent oxidized LDL uptake in F293 cells that overexpress
surface human CD36 by at least 65%, at least 75%, at least 85%, at least 95%, or at least 100%;
optionally, wherein at an oxLDL concentration of 1-10 pg/mL the antibody has an ICs, of 5 nM
or less, 1 nM or less, 0.5 nM or less, or 0.1 nM or less;

(e) the antibody inhibits CD36-dependent oxidized LDL uptake in U937 cells by at least 65%, at
least 75%, at least 85%, at least 95%, or at least 100%; optionally, wherein at an oxLDL
concentration of 1-10 pg/mL the antibody has an ICsy of 5 oM or less, 1 nM or less, 0.5 nM or
less, or 0.1 nM or less; and/or

(f) the antibody inhibits CD36-dependent oxidized LDL uptake in mouse CD45+ TILs by at least
65%, at least 75%, at least 85%, al least 95%, or at least 100%; optionally, wherein at an oxLDL
concentration of 1-10 pg/mL the antibody has an ICsp of 5 nM or less, 1 nM or less, 0.5 nM or

less, or 0.1 nM or less.

An isolated polynucleotide or vector comprising a sequence that encodes a polypeptide of an anti-

CD36 antibody of any one of claims 1-10.

The isolated polynucleotide or vector of claim 11, wherein the polypeptide comprises an amino acid
sequence comprising:

(a) CDR-H1 comprises the amino acid sequence of SEQ ID NO: 3, 21, 24, or 27; CDR-H2
comprises the amino acid sequence of SEQ ID NO: 4, 28, 31, 34, 37, 40, or 43; and CDR-H3
comprises the amino acid sequence of SEQ ID NO: 5;

(b) CDR-LI comprises an amino acid sequence selected from SEQ ID NO: 7; CDR-L2
comprises an amino acid sequence selected from SEQ ID NO: §, 12, or 15; and CDR-L3 comprises
an amino acid sequence selected from SEQ ID NO: 9, 13, or, 18;

(c) a heavy chain variable domain (Vy) amino acid sequence having at least 90% identity to a
sequence selected from SEQ ID NO: 2, 20, 23, 26, 30, 33, 36, 39, or 42;

(d) a light chain variable domain (V1) amino acid sequence having at least 90% identity to a
sequence selected from SEQ ID NO: 6, 11, 14, or 17;

(e) a heavy chain (HC) amino acid sequence having at least 90% identity to a sequence selected
from SEQ ID NO: 44, 48, 530, 51, 52, 53, 54, 55, 56, or 57; and/or

(f) a light chain (LC) amino acid sequence having at least 90% identity to a sequence selected
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15.

16.

17.

18.

19.

20.

from SEQ ID NO: 45, 46, 47, or 49.

An isolated host cell comprising the polynucleotide or vector of any one of claims 11-12;
optionally, wherein the host cell is selected from a Chinese hamster ovary (CHO) cell, a myeloma
cell (e.g.,Y0, NSO, Sp2/0), a monkey kidney cell (COS-7), a human embryonic kidney line (293), a
baby hamster kidney cell (BHK), a mouse Sertoli cell (e.g., TM4), an African green monkey kidney
cell (VERO-76), a human cervical carcinoma cell (HELA), a canine kidney cell, a human lung cell
(W138), a human liver ccll (Hep G2), a mousc mammary tumor ccll, a TR1 cell, a Mcdical

Research Council 5 (MRC 5) cell, and a FS4 cell.

A method of producing an antibody comprising culturing the host cell of claim 13 so that an

antibody is produced.

A pharmaceutical composition comprising an antibody of any one of claims 1-10 and a

pharmaceutically acceptable carrier.

The composition of claim 15, wherein the composition further comprises a chemotherapeutic agent.

The composition of claim 15, wherein the composition further comprises an antibody comprising a
specificity for an immune checkpoint molecule; optionally, wherein the immune checkpoint
molecule is selected from PD1, PD-L1, LAG3, CTLA-4, A2AR, TIM-3, BTLA, CD276, CD328,
VTCNI, IDO, KIR, NOX2, VISTA, 0X40, CD27, CD28, CD40, CD122, CD137, GITR, ICOS.

The composition of claim 15, wherein the composition further comprises an immunostimulatory
cytokine; optionally, wherein the immunostimulatory cytokine is selected from IL-2, IL-7, IL-10,

IL-12, TL-15, IL-21, and IFN-q.

A method of treating a CD36-mediated disease in a subject, the method comprising administering to
the subject a therapeutically effective amount of an antibody of any one of claims 1-10, or
administering to the subject a therapeutically effective amount of a pharmaceutical composition of
any one of claims 15-18; optionally, wherein the disease is cancer; optionally, wherein the cancer is
colon cancer, pancreatic cancer, ovarian cancer, HCC, renal cancer, breast cancer, lung cancer,

gastric cancer, melanoma, head and neck cancer, or oral cancer.

The method of claim 19, wherein the cancer is colon cancer, pancreatic cancer, ovarian cancer,
HCC, renal cancer, breast cancer, lung cancer, gastric cancer, melanoma, head and neck cancer, or

oral cancer.
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Remark on Protest D The additional search fees were accompanied by the apphcant S protest and, where applicable, the
payment of a protest fee.

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

D No protest accompanied the payment of additional search fees.
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