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ANTI-TIGIT ANTIBODIES

BACKGROUND

Cancer immunotherapy relies on the modulation of the iImmune system to increase recognition and
response against tumour cells. Such modulation can be achieved by multiple mechanisms including
the activation of co-stimulatory molecules present on immune cells or through the inhibition of co-
iInhibitory receptors. The activation of an immune response Is a complex mechanism involving
numerous cell populations like antigen-presenting cells important for the initiation of the antigen-
specific response and effector cells responsible for tumour cell destruction. The mechanisms
modulating the activity of effector cells like cytotoxic T cells are numerous and represent target of

choice In the context of cancer iImmunotherapy.

TIGIT (T cell Immunoreceptor with Ig and ITIM domains), also called WUCAM, VSIG9 or Vstm3, Is a
co-inhibitory receptor preferentially expressed on NK, CD8+ and CD4+ T cells as well as on
regulatory T cells (Treg cells, or simply “Tregs™). TIGIT is transmembrane protein containing a known
ITIM domain in its intracellular portion, a transmembrane domain and an immunoglobulin variable
domain on the extracellular part of the receptor. Several ligands were described to bind to TIGIT
receptor with CD155/PVR showing the best affinity followed by CD113/PVRL3 and CD112/PVRL2
(Yu et al. (2009) Nat. Immunol. 10:48.). DNAM/CD226, a known co-stimulatory receptor also
expressed on NK and T cells competes with TIGIT for CD155 and CD112 binding but with a lower
affinity, which suggests a tight control of the activation of these effector cells to avoid uncontrolled

cytotoxicity against normal cells expressing CD155 ligand.

TIGIT expression is increased on tumour infiltrating lymphocytes (TILs) and In disease settings such
as HIV infection. TIGIT expression marks exhausted T cells that have lower effector function as
compared to TIGIT negative counterparts (Kurtulus et al. (2015) J.Clin.Invest. 276:112; Chew et al.
(2016) Plos Pathogens. 12). Conversely, Treg cells that express TIGIT show enhanced
Immunosuppressive activity as compared to TIGIT negative Treg population (Joller et al. (2014)
Immunity. 40:569).

Like other co-inhibitory receptors (PD1 or CTLA4) expressed on T cells that have been proven to be
relevant target for mmunotherapy and for which antagonistic antibodies have been approved for the
treatment of human cancer, the development of antagonistic anti-TIGIT antibody may help to turn-on
the immune system and better fight cancer cells. It has been suggested that antagonistic anti-TIGIT
antibodies in monotherapy or in combination with a-PD1 antibody could achieve strong anti-tumour
efficacy In preclinical models (Johnston et al. (2014) Cancer Cell 26:1; W0O2016/028656;
US2016/0176963; US2016/0376365, all of which are incorporated herein by reference).
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Thus, antagonistic antibodies specific for TIGIT that could inhibit TIGIT receptor activity represent an
opportunity to decrease the immunosuppressive effect associated with tumour microenvironments

and thereby increase antitumor immune response against tumour cells.

SUMMARY OF INVENTION

The present invention provides anti-TIGIT antibodies that can decrease the Immunosuppressive effect
of TIGIT-mediated signalling. In particular, antibodies or antigen binding fragments of the invention
can inhibit TIGIT-mediated immunosuppression through prevention of ligand binding on T cells
(conventional a3 T cells and non-conventional yo T cells) and NK cells and/or depletion of TIGIT

positive Treg cells, and/or by inducing internalisation of the TIGIT receptor.

In one aspect, the present invention provides an isolated antibody or antigen binding fragment thereof
which binds to human TIGIT and which comprises a heavy chain variable domain comprising a heavy
chain CDR1 (HCDR1), a heavy chain CDR2 (HCDRZ2), and a heavy chain CDR3 (HCDR3) selected
from the HCDR1, HCDRZ2 and HCDR3 sequences shown Iin Figure 1 and which further comprises a
light chain variable domain comprising a light chain CDR1 (LCDR1), a light chain CDR2 (LCDR?2),
and a light chain CDR3 (LCDR3) selected from the LCDR1, LCDR2, and LCDR3 sequences shown In
Figure 2.

In certain embodiments the antibody or antigen binding fragment comprises a combination of HCDR1,
HCDR2, HCDR3, LCDR1, LCDR2 and LCDR3, wherein the combination is selected from the group of
combinations formed by the HCDRs from each antibody in Figure 1 taken with the LCDRSs from the

corresponding antibody in Figure 2.

In certain embodiments, an antibody or antigen binding fragment according the invention may
comprise a heavy chain variable domain having an amino acid sequence selected from the group
consisting of: SEQ ID Nos: 211, 213, 215, 217, 219, 221, 223, 225, 227, 229, 231, 233, 235, 237,
239, 327, 329, and 331 and amino acid sequences exhibiting at least 90%, 95%, 97%, 98% or 99%
sequence identity thereto; and optionally comprise a light chain variable domain having an amino acid
sequence selected from the group consisting of: the amino acid sequences of SEQ ID Nos: 212, 214,
216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 328, 330, and 332and amino acid
sequences exhibiting at least 90%, 95%, 97%, 98% or 99% sequence identity thereto.

In certain embodiments the antibody or antigen binding fragment comprises a combination of a heavy
chain variable domain and a light chain variable domain, wherein the combination is selected from the
group of combinations formed by the VH from each antibody in Figure 5, or an amino acid sequence
exhibiting at least 90%, 95%, 97%, 98% or 99% sequence identity thereto, taken with the VL from the
same antibody in Figure 5, or an amino acid sequence exhibiting at least 90%, 95%, 97%, 98% or

99% sequence identity thereto.
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The most-preferred antibodies and antigen binding fragments provided herein are those based on the

CDRs or complete variable domains of antibody 31282 provided herein.

As demonstrated herein, these preferred anti-TIGIT antibodies and antigen binding fragments based
on antibody 31282 have particularly surprising and advantageous properties. These properties
iInclude: a higher affinity for TIGIT expressed on CD8 T cells (from healthy donors or from cancer
patients) compared to each previously described anti-TIGIT antibody tested; a better ICso for
competition with CD155/PVR compared to each previously described anti-TIGIT antibody tested; a
better ECsoIn T cell activation assays compared to each previously described anti-TIGIT antibody
tested; and potently increasing activity in T cells from cancer patient peripheral blood, and importantly
In tumour infiltrating lymphocytes. Furthermore, it is surprisingly shown herein that antibodies and
antigen binding fragments according to the invention, especially those based on antibody 31282,
preferentially deplete Treg cells. That is, TIGIT-expressing Treg cells exposed to the provided anti-
TIGIT antibodies undergo lysis to a greater proportion compared to conventional CD4 and CD8 T
cells. This is surprising because conventional CD4 and CD8 T cells also express TIGIT, but do not
undergo cell lysis to the same extent when contacted with the antibodies. It is further surprisingly
shown that antibodies and antigen binding fragments according to the invention, especially those
based on antibody 31282 not only promote conventional T cell pro-inflammatory activity, but also

Increase activity of non-conventional yo T cells.

Thus, In certain preferred embodiments, provided herein is an antibody or antigen binding fragment
comprising HCDR1, HCDR2, HCDR3, LCDR1, LCDR2, and LCDR3 wherein:

HCDR1 comprises or consists of SEQ ID NO: 16 (YTFTSYYMH),

HCDRZ2 comprises or consists of SEQ ID NO: 17 (VIGPSGASTSYAQKFQG),

HCDR3 comprises or consists of SEQ ID NO: 18 (ARDHSDYWSGIMEYV),

LCDR1 comprises or consists of SEQ ID NO: 61 (RASQSVRSSYLA),

LCDR2 comprises or consists of SEQ ID NO: 62 (GASSRAT), and

LCDR3 comprises or consists of SEQ ID NO: 63 (QQYFSPPWT).

In certain such embodiments, the heavy chain variable domain comprises or consists of an amino
acid sequence according to SEQ ID NO: 221 or an amino acid sequence exhibiting at least 90%,
95%, 97%, 98% or 99% sequence identity thereto, and the light chain variable domain comprises or
consists of an amino acid sequence according to SEQ ID NO: 222 or an amino acid sequence
exhibiting at least 90%, 95%, 97%, 98% or 99% sequence identity thereto.

In certain preferred embodiments the anti-TIGIT antibody is antibody 31282 described herein.

In a further aspect the invention provides an isolated antibody or antigen binding fragment thereof,
which cross-competes for binding to human TIGIT with an antibody according to the first aspect of the

iInvention, for example an antibody exemplified herein.



10

15

20

235

30

35

CA 03070791 2020-01-21

WO 2019/023504 PCT/US2018/043968
4

In a further aspect, the invention provides an isolated antibody or antigen binding fragment thereof,
which binds to the same epitope as an antibody according to the first aspect of the invention, for

example an antibody exemplified herein.

In a further aspect, the invention provides an antibody or antigen binding fragment thereof which
binds to an epitope of human TIGIT comprising TIGIT residues Q56, and 1109, optionally comprising
residues Q56, N58 and 1109. In preferred embodiments is provided an antibody or antigen binding
fragment thereof which binds to an epitope of human TIGIT comprising TIGIT residues Q56, N58,
E60, 168, L73, H76, and [109.

In certain embodiments, the antibody or antigen binding fragment thereof binds to an epitope of
human TIGIT consisting of TIGIT residues Q56, N58, E60, 168, L73, H76, and 1109.

In a further aspect, the invention provides an isolated antibody or antigen binding fragment thereof
which binds to human TIGIT and which does not compete with CD155 for TIGIT binding.

In certain embodiments, the antibody or antigen binding fragment which binds to human TIGIT and
which does not compete with CD155 for TIGIT binding comprises HCDR1, HCDR2, HCDR3, LCDR1,
LCDR2, and LCDR3 wherein HCDR1 comprises or consists of SEQ ID NO: 280, HCDR2 comprises
or consists of SEQ ID NO: 281, HCDR3 comprises or consists of SEQ ID NO: 282, and LCDR1
comprises or consists of SEQ ID NO: 292, LCDR2 comprises or consists of SEQ ID NO: 293, and
LCDR3 comprises or consists of SEQ ID NO: 294.

In certain such embodiments, the heavy chain variable domain comprises or consists of the amino
acid sequence shown as SEQ ID NO: 333 or an amino acid sequence exhibiting at least 90%, 95%,
97%, 98% or 99% sequence identity thereto, and the light chain variable domain comprises or
consists of the amino acid sequence shown as SEQ ID NO: 334 or an amino acid sequence exhibiting
at least 90%, 95%, 97%, 98% or 99% sequence identity thereto.

In certain preferred embodiments, the antibody which binds to human TIGIT and which does not
compete with CD155 for TIGIT binding comprises a heavy chain variable domain and a light chain
variable domain wherein HCDR1 comprises SEQ ID NO: 353, HCDR2 comprises SEQ ID NO: 354,
HCDR3 comprises SEQ ID NO: 355, and LCDR1 comprises SEQ ID NO: 356, LCDR2 comprises
SEQ ID NO: 357, and LCDR?3 comprises SEQ ID NO: 358.

In certain such embodiments, the heavy chain variable domain may comprise the amino acid
sequence shown as SEQ ID NO: 367 or an amino acid sequence exhibiting at least 90%, 95%, 97/%,
98% or 99% sequence identity thereto, and the light chain variable domain may comprise the amino
acid sequence shown as SEQ ID NO: 368 or an amino acid sequence exhibiting at least 90%, 95%,

97%, 98% or 99% sequence identity thereto.

In a further aspect, the invention provides an isolated anti-TIGIT antibody or antigen binding fragment

thereof which preferentially depletes TIGIT-expressing Treg cells, optionally wherein the antibody or
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antigen binding fragment is an antibody or antigen binding fragment according to the first aspect of

the invention, for example an antibody exemplified herein..

In a further aspect the invention provides an affinity variant of an antibody according to other aspects

of the invention, for example an antibody exemplified herein.

In a further aspect the invention provides an isolated polynucleotide or combination of isolated
polynucleotides encoding an antibody or antigen binding fragment according to any other aspect of

the invention, for example an antibody exemplified herein.

In a further aspect the invention provides an isolated polynucleotide encoding a VH and/or a VL
domain of an anti-TIGIT antibody, wherein the polynucleotide comprises one or more sequences
selected from the group consisting of SEQ ID Nos: 241-270, 335-342 and 369-370.

In a further aspect the invention provides an expression vector comprising a polynucleotide or
combination of polynucleotides according to the invention operably linked to regulatory sequences
which permit expression of the antigen binding polypeptide in a host cell or cell-free expression

system.

In a further aspect the invention provides a host cell or cell-free expression system containing an

expression vector according to the invention.

In a further aspect the invention provides a method of producing a recombinant antibody or antigen
binding fragment thereof which comprises culturing a host cell or cell free expression system
according to the invention under conditions which permit expression of the antibody or antigen binding

fragment and recovering the expressed antibody or antigen binding fragment.

In a further aspect the invention provides a pharmaceutical composition comprising an antibody or

antigen binding fragment according to the invention, for example an antibody exemplified herein, and

at least one pharmaceutically acceptable carrier or excipient.

In a further aspect the invention provides an antibody or antigen-binding fragment according to the

iInvention or pharmaceutical composition according to the invention for use in therapy.

In a further aspect, the invention provides an antibody or antigen-binding fragment according to the
invention (for example an antibody exemplified herein) or pharmaceutical composition according to

the invention for use in a method of treating cancer.

In a further aspect, the invention provides an antibody or antigen-binding fragment according to the
iInvention (for example an antibody exemplified herein) or pharmaceutical composition according to

the invention for use in a method of treating viral infection, optionally CMV infection.
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In a further aspect the invention provides a method of treating cancer in a subject comprising
administering an effective amount of an antibody or antigen-binding fragment according to the
iInvention (for example an antibody exemplified herein) or pharmaceutical composition according to

the invention to the subject, thereby treating the cancer.

In a further aspect is provided a method of treating viral infection in a subject comprising
administering an effective amount of an antibody or antigen-binding fragment according to the
iInvention or pharmaceutical composition according to the invention to the subject, thereby treating the

viral infection. In preferred embodiments the viral infection is CMV infection.

In a further aspect is provided a method of promoting T cell activity comprising contacting a
population of T cells with an antibody or antigen binding fragment according to the invention. In
certain embodiments the method promotes a3 T cell activity. In certain embodiments the method
promotes yo T cell activity. In certain embodiments the method is performed in vitro. In certain

embodiments the method is performed in vivo, for example in a human subject.

In certain embodiments Is provided a method according to the invention, or an antibody or antigen-
binding fragment or pharmaceutical composition for use in a method according to the invention,
wherein the method further comprises administration of one or more additional therapeutic agents. In
certain preferred embodiments, the one or more additional agents are selected from: a
chemotherapeutic agent, an anti-PD1 antibody, an anti-PD-L1 antibody, an anti-41BB antibody, an
anti-OX40 antibody, an anti-GITR antibody, and an anti-ICOS antibody.

In a further aspect is provided a combination comprising an anti-TIGIT antibody or antigen binding
fragment thereof and one or more of a chemotherapeutic agent, an anti-PD1 antibody, an anti-PD-L1
antibody, an anti-41BB antibody, an anti-OX40 antibody, an anti-GITR antibody, and an anti-ICOS
antibody. In a further aspect is provided a combination according to the invention for use in therapy. In
a further aspect is provided a combination according to the invention for use in a method of treating
cancer or for use in a method of treating viral infection. In a further aspect is provided a combination
according to the invention for use in a method according to the invention. In a preferred embodiment
the anti-TIGIT antibody or antigen binding fragment thereof is an antibody of the invention or an

antigen binding fragment thereof.

In all relevant aspects, it is preferred that any subject to be treated is a human subject. In all relevant
aspects it is preferred that cells (e.g. T cells) contacted with antibodies according to the invention are

human cells (e.g. human T cells).

Unless technically incompatible or indicated to the contrary, any preferred embodiment described can

optionally be used in combination with one or more of all other preferred embodiments.
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BRIEF DESCRIPTION OF FIGURES

Table providing heavy chain variable domain (VH) complementarity determining
region (CDR) sequences of antibodies of the invention

Table providing light chain variable domain (VL) CDR sequences of antibodies of the
iInvention

Table providing heavy chain variable domain (VH) framework (FR) sequences of
antibodies of the invention

Table providing light chain variable domain (VL) framework (FR) sequences of
antibodies of the invention

Table providing heavy chain variable domain (VH) and light chain variable domain
(VL) amino acid sequences of antibodies of the invention

Table providing sequences of polynucleotides encoding VH and VL domains of
antibodies according to the invention

Graph showing the results of a competition assay between hCD155 and anti-TIGIT
antibody for binding to Jurkat-hTIGIT

(A) Graph showing the proportion of TIGIT positive cells within specific T cell
populations of PBMC from 7 healthy human donors. (B) Graph showing the
proportion of TIGIT positive cells within different immune populations of PBMC from 7
healthy human donors.

Graph showing the results of a binding assay of anti-TIGIT antibody on Jurkat-hTIGIT
(A and B) Graphs showing the results of a binding assay of anti-TIGIT antibody on
primary CD8* T cells from human healthy PBMCs. (C) Graph showing the results of a
binding assay of anti-TIGIT antibody on primary memory CD8* T cells and Treg from
human healthy PBMCs

Graphs showing the results of a binding assay of anti-TIGIT antibody on primary
CD8* T cells from cynomolgus healthy PBMCs

Graphs showing the effect of anti-TIGIT antibodies in a CHO-TCR-CD155 and Jurkat-
hTIGIT Bioassay

Graphs showing the effect of anti-TIGIT antibodies to increase IFNg secretion in a
functional assay on human primary CD8 T cells from healthy donors activated with
CHO-TCR-CD155 cells

Histogram plots showing the effect of anti-TIGIT antibody to increase IFNg secretion
in a functional assay on human primary CD8" TILs from an ovarian ascites activated
with CHO-TCR-CD155 cells

(A) Graph showing the results of a competition assay between mouse CD155 and
anti-TIGIT antibody for binding to Jurkat-mTIGIT. (B) Graph showing the effect of
anti-TIGIT antibody to increase IFNg secretion in a functional assay on mouse OT-1
T cells. (C) Graph showing the effect of anti-TIGIT antibody to increase cytotoxicity in

a functional assay on mouse OT-1 T cells.
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Figure 16

Figure 17

Figure 18

Figure 19

Figure 20

Figure 21

Figure 22

Figure 23

8

(A) Graph showing the anti-tumor efficacy of anti-TIGIT antibody in monotherapy in a
CT26 tumor model. (B and C) Graphs showing the anti-tumor efficacy of anti-TIGIT
antibody in combination with anti-PD1 in a CT26 tumor model.

(A) Graph showing the isotype dependant anti-tumor efficacy of anti-TIGIT antibody In
monotherapy in a CT26 tumor model. (B) Graph showing the isotype dependant anti-
tumor efficacy of anti-TIGIT antibody in combination with anti-PD1 in a CT26 tumor
model.

(A and G) Graphs showing the modulation of proportion of Treg cell within total CD4*
T cell population in CT26 tumor treated with anti-TIGIT antibody in monotherapy or
combination with anti-PD1. (B and H) Graphs showing the modulation of proportion of
CD8" T cell within total CD45" population in CT26 tumor treated with anti-TIGIT
antibody in monotherapy or combination with anti-PD1. (C and |) Graphs showing the
modulation of CD8/Treg T cell ratio in CT26 tumor treated with anti-TIGIT antibody in
monotherapy or combination with anti-PD1. (D and J) Graph showing the modulation
of IFNg secreting CD4* T cells in CT26 tumor treated with anti-TIGIT antibody In
monotherapy or combination with anti-PD1. (E) Graph showing the modulation of
IFNg secreting CD8™ T cells in CT26 tumor treated with anti-TIGIT antibody. (L and F)
Graphs showing the ratio of IFNg/IL-10 secreting CD4* T cells in CT26 tumor treated
with anti-TIGIT antibody in monotherapy or combination with anti-PD1. (K) Graph
showing the modulation of IL-10 secreting CD4" T cells in CT26 tumor treated by anti-
TIGIT antibody in combination with anti-PD1 antibody.

(A) Volcano plot showing the effect of anti-TIGIT antibody treatment to modulate gene
expression in CT26 tumor and measured by NanoString analysis. (B) Box plot
showing the modulation of cytotoxic score in CT26 tumor treated with anti-TIGIT
antibody in monotherapy or combination with anti-PD1. (C) Box plot showing the
modulation of CD8" T cell score in CT26 tumor treated with anti-TIGIT antibody in
monotherapy or combination with anti-PD1

(A) Histogram plots showing the proportion of TIGITT CD4%, CD8" T cell and Treg
populations in PBMC from human healthy volunteers. (B) Graph showing the in vitro
cytotoxicity effect of anti-TIGIT antibody on conventional CD4*, CD8* T cell and Treg
populations in PBMC from human healthy volunteers.

Graph showing the ex-vivo cytotoxicity effect of anti-TIGIT antibody on conventional
CD4"*, CD8" T cell and Treg populations in CT26 tumour.

(A) Graph showing the results of a binding assay of anti-TIGIT antibody clones on
Jurkat-h TIGIT cells. (B) Graph showing the results of a binding assay of anti-TIGIT
antibody clones on primary CD8* T cells from healthy human PBMCs. (C) Graph
showing the results of a binding assay of anti-TIGIT antibody clones on primary CD8"
T cells from cancer patients PBMCs.

Graph showing the results of a competition assay between human CD155 and anti-
TIGIT antibody clones for binding to Jurkat-hTIGIT
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Figure 25

Figure 26

Figure 27

Figure 28
Figure 29

Figure 30

Figure 31

Figure 32

Figure 33
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Graph showing the functional characterization of antagonist a-TIGIT clones. (A)
Graphs showing the effect of anti-TIGIT antibodies in a functional assay using Jurkat-
hTIGIT effector cells (Luciferase reporter assay). (B) Graphs showing the effect of
anti-TIGIT antibodies In a functional assay measuring IFNg secretion by human
primary CD8" T cell from healthy volunteers. (C) Graph showing the effect of anti-
TIGIT antibody clone 31282 in functional assay measuring IFNg secretion by cancer
patient CD3* T cell from PBMC. (D) Graph showing the effect of anti-TIGIT antibody
clone 31282 in functional assay measuring intracellular cytokine staining in cancer
patient TILs or PBMCs.

Cytotoxic activity of a-TIGIT clone 31282 on total memory CD4" or CD8" T cells and
Treg populations in PBMC from cancer patient

Graph showing the characterization of TIGIT expression on immune populations from
cancer patients. (A) Frequency of TIGIT expression on immune populations from
cancer patient PBMC and TILs. (B) Absolute quantification of TIGIT expression on
Immune populations from cancer patient PBMC and TILs.

(A) Structure of the Fab: TIGIT complex shown as ribbon diagram; (B) Full binding
iInterface between clone 31282 and TIGIT; (C) Binding interface between clone 31282
and TIGIT showing contacted residues.

Competition assay between anti-TIGIT clones 31282 and 32959.

Measure of plasma concentration of anti-TIGIT clone 31282 after I.v. injection of a
single dose at 0.1 mg/kg (top row), 1 mg/kg (middle row) or 10 mg/kg (bottom row) In
Cynomolgus monkey. Left column: 31282 1gG1; right column 31282 1gG4.

Graph showing the characterization of TIGIT expression on malignant and normal
CD4* T cell populations from patient with Sézary Syndrome. (A) Gating strategy to
separate malignant and normal CD4* T cells. (B) MFI for TIGIT staining on the 2
distinct populations.

Graph showing the characterization of TIGIT expression on malignant and normal B
cell populations from patient with CLL. (A) Gating strategy to separate malignant and
normal B cells. (B) MFI for TIGIT staining on the 2 distinct populations.

(A-C) Graph showing the tumor growth curves in mice inoculated with EL4-mTIGIT
tumors. (A) Median tumor growth curves. (B) Individual tumor growth curves in mice
treated with hlgG1 isotype control antibody. (C) Individual tumor growth curves in
mice treated with mouse surrogate antagonist a-TIGIT antibody (hlgG1). (D-F) Graph
showing the tumor growth curves in mice inoculated with EL4-GFP tumors. (D)
Median tumor growth curves. (E) Individual tumor growth curves in mice treated with
hlgG1 isotype control antibody. (F) Individual tumor growth curves in mice treated
with surrogate antagonist a-TIGIT (hlgG1).

(A-D) Graphs showing the tumor growth curves in mice inoculated with CT26 tumors.
(A) Median and individual tumor growth curves for mice treated with anti-TIGIT and

anti-4-1BB antibodies. (B) Median and individual tumor growth curves for mice
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treated with anti-TIGIT and anti-OX-40 antibodies. (C) Median and individual tumor
growth curves for mice treated with anti-TIGIT and anti-GITR antibodies. (D) Median
and individual tumor growth curves for mice treated with anti-TIGIT and anti-ICOS

antibodies.
Figure 34 Graphs showing the effect of anti-TIGIT antibodies on vo T cells. (A) Median

proportion of TIGIT positive cells and TIGIT MFI signal within Vo2 - vo T cell
populations of PBMC from CMYV positive and negative human donors. (B) Graph

showing the activity of anti-TIGIT Ab to increase IFNg secretion in a functional assay

on isolated human primary V1™ y0 T cells. (C) Graph showing the activity of anti-

TIGIT Ab to increase [FNg secretion in a functional assay on total PBMC.

DETAILED DESCRIPTION OF INVENTION

As used herein, the term "Immunoglobulin” includes a polypeptide having a combination of two heavy
and two light chains whether or not it possesses any relevant specific immunoreactivity. "Antibodies”
refers to such assemblies which have significant known specific iImmunoreactive activity to an antigen
of interest (e.g. TIGIT). The term "TIGIT antibodies” or “anti-TIGIT antibodies™ are used herein to refer
to antibodies which exhibit immunological specificity for TIGIT protein. Antibodies and
Immunoglobulins comprise light and heavy chains, with or without an interchain covalent linkage

between them. Basic immunoglobulin structures in vertebrate systems are relatively well understood.

The generic term “immunoglobulin® comprises five distinct classes of antibody that can be
distinguished biochemically. Although all five classes of antibodies are within the scope of the
present invention, the following discussion will generally be directed to the IgG class of
Immunoglobulin molecules. With regard to IgG, immunoglobulins comprise two identical light
polypeptide chains of molecular weight approximately 23,000 Daltons, and two identical heavy chains
of molecular weight 53,000-70,000. The four chains are joined by disulfide bonds in a "Y"
configuration wherein the light chains bracket the heavy chains starting at the mouth of the "Y" and

continuing through the variable region.

The light chains of an antibody are classified as either kappa or lambda (x, ). Each heavy chain
class may be bound with either a kappa or lambda light chain. In general, the light and heavy chains
are covalently bonded to each other, and the "tail" portions of the two heavy chains are bonded to
each other by covalent disulfide linkages or non-covalent linkages when the immunoglobulins are
generated by B cells or genetically engineered host cells. In the heavy chain, the amino acid
sequences run from an N-terminus at the forked ends of the Y configuration to the C-terminus at the

pbottom of each chain. Those skilled in the art will appreciate that heavy chains are classified as
gamma, mu, alpha, delta, or epsilon, (y, 1, «, 9, €) with some subclasses among them (e.g., v1-v4). It
IS the nature of this chain that determines the "class" of the antibody as IgG, IgM, IgA, IgD or IgE,
respectively. The immunoglobulin subclasses (isotypes) e.qg., IgG1, 1gG2, 1gG3, 1gG4, IgA1, etc. are

well characterized and are known to confer functional specialization. Modified versions of each of
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these classes and isotypes are readily discernible to the skilled artisan in view of the instant

disclosure and, accordingly, are within the scope of the instant invention.

As indicated above, the variable region of an antibody allows the antibody to selectively recognize
and specifically bind epitopes on antigens. That is, the VL domain and VH domain of an antibody
combine to form the variable region that defines a three dimensional antigen binding site. This
quaternary antibody structure forms the antigen binding site present at the end of each arm of the Y.
More specifically, the antigen binding site is defined by three complementary determining regions
(CDRs) on each of the VH and VL chains.

As used herein, the terms "TIGIT protein” or "TIGIT antigen” or "TIGIT" are used interchangeably and
refer to the human T-cell iImmmunoreceptor (GenBank accession number: NM_173799) that binds the
poliovirus receptor (PVR — also known as CD155). TIGIT is also known as VSIG9, VSTMS3, or
WUCAM. Reference to TIGIT includes the native human TIGIT protein naturally expressed in the
human host and/or on the surface of human cultured cell lines, as well as recombinant forms and

fragments thereof and also naturally occurring mutant forms.

AS used herein, the term “binding site” comprises a region of a polypeptide which is responsible for
selectively binding to a target antigen of interest (e.g. TIGIT). Binding domains comprise at least one
binding site. Exemplary binding domains include an antibody variable domain. The antibody
molecules of the invention may comprise a single binding site or multiple (e.g., two, three or four)

binding sites.

As used herein the term "derived from" a designated protein (e.g. a TIGIT antibody or antigen-binding
fragment thereof) refers to the origin of the polypeptide. In one embodiment, the polypeptide or amino
acid sequence which is derived from a particular starting polypeptide is a CDR sequence or sequence
related thereto. In one embodiment, the amino acid sequence which is derived from a particular
starting polypeptide is not contiguous. For example, in one embodiment, one, two, three, four, five, or
six CDRs are derived from a starting antibody. In one embodiment, the polypeptide or amino acid
sequence which is derived from a particular starting polypeptide or amino acid sequence has an
amino acid sequence that is essentially identical to that of the starting sequence, or a portion thereof
wherein the portion consists of at least 3-5 amino acids, at least 5-10 amino acids, at least 10-20
amino acids, at least 20-30 amino acids, or at least 30-50 amino acids, or which is otherwise
identifiable to one of ordinary skill in the art as having its origin in the starting sequence. In one
embodiment, the one or more CDR sequences derived from the starting antibody are altered to
produce variant CDR sequences, e.g. affinity variants, wherein the variant CDR sequences maintain
TIGIT binding activity.

AS used herein, a "conservative amino acid substitution” is one in which the amino acid residue iIs
replaced with an amino acid residue having a similar side chain. Families of amino acid residues
having similar side chains have been defined in the art, including basic side chains (e.g., lysine,

arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic acid), uncharged polar side chains
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(e.d., glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side chains (e.g.,
alanine, valine, leucine, isoleucine, proline, phenylalanine, methionine, tryptophan), beta-branched
side chains (e.g., threonine, valine, isoleucine) and aromatic side chains (e.g., tyrosine,
phenylalanine, tryptophan, histidine). Thus, a nonessential amino acid residue in an immunoglobulin
polypeptide may be replaced with another amino acid residue from the same side chain family. In
another embodiment, a string of amino acids can be replaced with a structurally similar string that

differs in order and/or composition of side chain family members.

As used herein, the term “heavy chain portion” includes amino acid sequences derived from the
constant domains of an immunoglobulin heavy chain. A polypeptide comprising a heavy chain portion
comprises at least one of: a CH1 domain, a hinge (e.g., upper, middle, and/or lower hinge region)
domain, a CH2 domain, a CH3 domain, or a variant or fragment thereof. In one embodiment, an
antibody or antigen binding fragment of the invention may comprise the Fc portion of an
Immunoglobulin heavy chain (e.g., a hinge portion, a CH2 domain, and a CH3 domain). In another
embodiment, an antibody or antigen binding fragment of the invention may lack at least a portion of a
constant domain (e.g., all or part of a CH2 domain). In certain embodiments, at least one, and
preferably all, of the constant domains are derived from a human immunoglobulin heavy chain. For
example, in one preferred embodiment, the heavy chain portion comprises a fully human hinge
domain. In other preferred embodiments, the heavy chain portion comprises a fully human Fc portion

(e.dg., hinge, CH2 and CH3 domain sequences from a human immunoglobulin).

In certain embodiments, the constituent constant domains of the heavy chain portion are from
different immunoglobulin molecules. For example, a heavy chain portion of a polypeptide may
comprise a CH2 domain derived from an IgG1 molecule and a hinge region derived from an IgG3 or
IgG4 molecule. In other embodiments, the constant domains are chimeric domains comprising
portions of different immunoglobulin molecules. For example, a hinge may comprise a first portion
from an IgG1 molecule and a second portion from an IgG3 or IgG4 molecule. As set forth above, it
will be understood by one of ordinary skill in the art that the constant domains of the heavy chain
portion may be modified such that they vary in amino acid sequence from the naturally occurring
(wild-type) immunoglobulin mole<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>