[0007] In addition to its role in modulating T effector (Teff) cell function, ICOS also
modulates T regulatory cells (Tregs). ICOS is expressed at high levels on Tregs, and has been
implicated in Treg homeostasis and function.

[0008] Upon activation, ICOS, a disulfide-linked homodimer, induces a signal through the
PI3K and AKT pathways. Subsequent signaling events result in expression of lincage specific
transcription factors (e.g., T-bet, GATA-3) and, in turn, effects on T cell proliferation and
survival.

[0009] ICOS ligand (ICOSL; B7-H2; B7RP1; CD275; GL50), also a member of the B7
superfamily, is the only ligand for ICOS and is expressed on the cell surface of B cells,
macrophages and dendritic cells. ICOSL functions as a non-covalently linked homodimer on
the cell surface in its interaction with ICOS. Human ICOSL, although not mouse ICOSL, has
been reported to bind to human CD28 and CTLA-4 (Yao et al., 2011, Immunity, 34: 729-740).

SUMMARY
[0010] Insome embodiments, an isolated antibody that binds ICOS is provided, wherein the
antibody is an agonist of CD4 T cells (such as CD4 T effector (Teff) cells).
[0010a] Disclosed is an isolated antibody that binds to ICOS, wherein the antibody comprises:

i) (a) HCDRI comprising the amino acid sequence of SEQ ID NO: 62; (b)
HCDR?2 comprising the amino acid sequence of SEQ ID NO: 63; (¢) HCDR3
comprising the amino acid sequence of SEQ ID NO: 64; (d) LCDR1 comprising
the amino acid sequence of SEQ ID NO: 65; (¢) LCDR2 comprising the amino
acid sequence of SEQ ID NO: 66; and (f) LCDR3 comprising the amino acid
sequence of SEQ ID NO: 67; or

ii) (a) HCDRI comprising an amino acid sequence of SEQ ID NO: 62; (b) HCDR2
comprising an amino acid sequence selected from SEQ ID NOs: 63 and 93; (¢)
HCDR3 comprising an amino acid sequence of SEQ ID NO: 64; (d) LCDR1
comprising an amino acid sequence of SEQ ID NO: 65; (e) LCDR2 comprising
an amino acid sequence selected from SEQ ID NOs: 66, 76, and 86; and (f)
LCDR3 comprising an amino acid sequence of SEQ ID NO: 67; or

iit) (a) HCDR1 comprising the amino acid sequence of SEQ ID NO: 12; (b)
HCDR2 comprising the amino acid sequence of SEQ 1D NO: 13; (¢) HCDR3
comprising the amino acid sequence of SEQ 1D NO: 14; (d) LCDR1 comprising
the amino acid sequence of SEQ ID NO: 15; () LCDR2 comprising the amino
acid sequence of SEQ ID NO: 16; and (f) LCDR3 comprising the amino acid
sequence of SEQ ID NO:'17; or

iv) (a) HCDR1 comprising the amino acid sequence of SEQ ID NO: 42; (b)
HCDR2 comprising the amino acid sequence of SEQ ID NO: 43; (¢) HCDR3
comprising the amino acid sequence of SEQ ID NO: 44; (d) LCDRI1 comprising
the amino acid sequence of SEQ ID NO: 45; (e} LCDR2 comprising the amino
acid sequence of SEQ ID NO: 46; and (f) LCDR3 comprising the amino acid
sequence of SEQ ID NO: 47; or



the amino acid sequence of SEQ ID NO: 65; (e) LCDR2 comprising the amino
acid sequence of SEQ ID NO: 76; and (f) LCDR3 comprising the amino acid
sequence of SEQ 1D NO: 67; or

xiii) (a) HCDR1 comprising the amino acid sequence of SEQ ID NO: 62; (b)
HCDR2 comprising the amino acid sequence of SEQ ID NO: 93; (c) HCDR3
comprising the amino acid sequence of SEQ ID NO: 64; (d) LCDR1 comprising
the amino acid sequence of SEQ ID NO: 65; (¢) LCDR2 comprising the amino
acid sequence of SEQ ID NO: 86; and (f) LCDR3 comprisirg the amino acid
sequence of SEQ ID NO: 67; or
Xiv) (a) HCDR1 comprising the amino acid sequence of SEQ ID NO: 52; (b)
HCDR2 comprising the amino acid sequence of SEQ ID NO: 53; (¢) HCDR3
comprising the amino acid sequence of SEQ ID NO: 54; (d) LCDR1 comprising
the amino acid sequence of SEQ ID NO: 55; (¢) LCDR2 comprising the amino
acid sequence of SEQ ID NO: 136; and () LCDR3 comprising the amino acid
sequence of SEQ ID NO: 57; or
xv) (a) HCDR1 comprising the amino acid sequence of SEQ ID NO: 52; (b)
HCDR2 comprising the amino acid sequence of SEQ ID NO: 53; (c) HCDR3
comprising the amino acid sequence of SEQ ID NO: 54; (d) LCDR comprising
the amino acid sequence of SEQ ID NO: 55; (e) LCDR2 comprising the amino
acid sequence of SEQ ID NO: 146; and (f) LCDR3 comprising the amino acid
sequence of SEQ ID NO: 57; or
Xvi) (a) HCDR1 comprising the amino acid sequence of SEQ ID NO: 52; (b)
HCDR2 comprising the amino acid sequence of SEQ ID NO: 53; (c) HCDR3
comprising the amino acid sequence of SEQ ID NO: 54; (d) LCDR1 comprising
the amino acid sequence of SEQ ID NO: 55; (e) LCDR2 comprising the amino
acid sequence of SEQ ID NO: 156; and (f) LCDR3 comprising the amino acid
sequence of SEQ ID NO: 57; or
Xvii) (a) HCDRI comprising the amino acid sequence of SEQ ID NO: 32; (b)
HCDR?2 comprising the amino acid sequence of SEQ ID NO: 33; (c) HCDR3
comprising the amino acid sequence of SEQ ID NO: 34; (d) LCDR1 comprising
the amino acid sequence of SEQ ID NO: 35; (e) LCDR2 comprising the amino
acid sequence of SEQ ID NO: 166; and (f) LCDR3 comprising the amino acid
sequence of SEQ 1D NO: 37; or
XVviii) (a) HCDR1 comprising the amino acid sequence of SEQ ID NO: 32; (b)
HCDR?2 comprising the amino acid sequence of SEQ ID NO: 173; (c) HCDR3
comprising the amino acid sequence of SEQ ID NO: 34; (d) LCDR1 comprising
the amino acid sequence of SEQ ID NO: 35; (e) LCDR2 comprising the amino
acid sequence of SEQ ID NO: 36; and (f} LCDR3 comprising the amino acid
sequence of SEQ ID NO: 37; or
Xix) (a) HCDR1 comprising the amino acid sequence of SEQ ID NO: 32; (b)
HCDR2 comprising the amino acid sequence of SEQ ID NO: 33; (¢) HCDR3
comprising the amino acid sequence of SEQ ID NO: 34; (d) LCDR1 comprising
the amino acid sequence of SEQ ID NO: 35; (e} LCDR2 comprising the amino
acid sequence of SEQ ID NO: 186; and (f) LCDR3 comprising the amino acid
sequence of SEQ ID NO: 37.
[0010b] In one aspect, there is provided an isolated monoclonal antibody that binds to ICOS,
wherein the antibody comprises: (a) HCDR1 comprising the amino acid sequence of SEQ ID
NO: 62; (b) HCDR2 comprising the amino acid sequence of SEQ ID NO: 63; (c) HCDR3
comprising the amino acid sequence of SEQ ID NO: 64; (d) LCDR1 comprising the amino
acid sequence of SEQ ID NO: 65; (e) LCDR2 comprising the amino acid sequence of SEQ 1D
NO: 66; and (f) .LCDR3 comprising the amino acid sequence of SEQ ID NO: 67.
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[0010c] In some embodiments, an isolated antibody that binds ICOS is provided, wherein the
antibody is an agonist of CD4 T cells (such as CD4 Teff cells) and depletes T regulatory (Treg)
cells. In some embodiments, an isolated antibody that binds ICOS is provided, wherein the
antibody depletes Treg cells, but does not deplete Teff cells. In some embodiments, an isolated
antibody that binds ICOS is provided, wherein the antibody induces pAKT signaling on CD4 T
cells. In some embodiments, an isolated antibody that binds ICOS is provided, wherein the
antibody induces pAKT signaling on CD4 T cells and depletes Treg cells. In some
embodiments, an isolated antibody that binds to ICOS is provided, wherein the antibody
coniprises:
i) (a) HCDRI1 comprising the amino acid sequence of SEQ ID NO: 12; (b)
HCDR2 comprising the amino acid sequence of SEQ ID NO: 13 ; (¢) HCDR3
comprising the amino acid sequence of SEQ ID NO: 14; (d) LCDR1 comprising
the amino acid sequence of SEQ ID NO: 15; (¢) LCDR2 comprising the amino
acid sequence of SEQ ID NO: 16; and (f) LCDR3 comprising the amino acid
sequence of SEQ ID NO: 17; or
i) (a) HCDR1 comprising the amino acid sequence of SEQ ID NO: 42; (b)
HCDR2 comprising the amino acid sequence of SEQ ID NO: 43; (c) HCDR3
comprising the amino acid sequence of SEQ ID NO: 44; (d) LCDR1 comprising
the amino acid sequence of SEQ ID NO: 45; (¢) LCDR2 comprising the amino

2c



embodiments, the antibody is an antibody fragment selected from a Fab, Fab’, Fv, scFv or
(Fab’), fragment. In some embodiments, the antibody is a full length antibody.

[0014] In some embodiments, an antibody that binds to ICOS is provided, wherein the
antibody comprises a heavy chain comprising the amino acid sequence of SEQ ID NO: 188
and a light chain comprising the amino acid sequence of SEQ ID NO: 189.

[0015] In some embodiments, administration of the antibody to a mammal results in an
increase in T effector (TefT) cells in the mammal. In some embodiments, administration of the
antibody to a mammal results in activation of T effector (Teff) cells in the mammal. In some
embodiments, administration of the antibody to a mammal increases the ratio of Teff cells to
Treg cells. In some embodiments, the Teff cells are CD4+ FoxP3- T cells. In some
embodiments, the Teff cells are CD4+ FoxP3- T cells and CD&+ T cells. In some
embodiments, the Teff cells are CD8+ T cells. In some embodiments, administration of the
antibody to a mammal results in a decrease in T regulatory (Treg) cells in the mammal. In
some embodiments, the Treg cells are CD4+ FoxP3+ T cells.

[0016] In some embodiments, an isolated antibody is provided that binds to human ICOS,
wherein the antibody also binds to mouse ICOS and/or rat ICOS. In some embodiments, the
isolated antibody binds to human ICOS with an affinity (Kp) of less than 5 nM. In some
embodiments, the isolated antibody binds to rat ICOS with an affinity (Kp) of less than 10 nM.
In some embodiments, affinity is determined using biolayer interferometry (see, e.g., Abdiche
et al., 2008, Anal Biochem, 377: 209-217; and ForteBio Octet® system). In some
embodiments, the antibody binds to human ICOS, mouse ICOS, and rat ICOS. In some
embodiments, the antibody binds to cynomolgus monkey ICOS. In some embodiments, the
antibody is a monoclonal antibody. In some embodiments, the antibody is a chimeric antibody
or a humanized antibody. In some embodiments, the antibody is an antibody fragment selected
from a Fab, Fab’, Fv, scFv or (Fab’); fragment. In some embodiments, the antibody is a full
length antibody. In some embodiments, administration of the antibody to a mammal results in
an increase in T effector (Teff) cells in the mammal. In some embodiments, administration of
the antibody to a mammal results in activation of T effector (Teff) cells in the mammal. In
some embodiments, the Teff cells are CD4+ FoxP3- T cells. In some embodiments, the Teff
cells are CD4+ FoxP3- T cells and CD8+ T cells. In some embodiments, the Teff cells are
CD8&+ T cells. In some embodiments, administration of the antibody to a mammal results in a
decrease in T regulatory (Treg) cells in the mammal. In some embodiments, the Treg cells are
CD4+ FoxP3+ T cells. In some embodiments, the mammal is selected from a mouse, rat,

cynomolgus monkey, and human.
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[0017} In some embodiments, following treatment of lung tumor tissue with an antibody
provided herein, the level of a chemokine or cytokine selected from GZMa, GZMb, CSF2, 11.2,
CXCL9, CXCL10, CXCL11, and CXCL13 is at least a 2-fold, or at least 3-fold higher than the
level of the chemokine following treatment of the lung tumor tissue with a control antibody. In
some embodiments, the level is an mRNA level. In some embodiments, the level is a protein
level. In some embodiments, a control antibody is an isotype-matched antibody that binds to
an unrelated antigen, and which is not expected to have an effect on the chemokine levels. In
some embodiments, the level of the chemokine is measured 1 hour, 2 hours, 3 hours, 4 hours, 5
hours, or 6 hours after treatment. In some embodiments, the chemokine is CXCL11. In some
embodiments, the level of the chemokine is measured 6 hours, 8 hours, 10 hours, 12 hours, 14
hours, 16 hours, 18 hours, 20 hours, 22 hours, 24 hours, 36 hours, or 48 hours afier treatment.
In some embodiments, the level of the chemokine is measured 24 hours after treatment, In
some embodiments, the lung tumor tissue is human lung tumer tissue.

[0018] In some embodiments, an antibody provided herein increases the level of at least one
chemokine and/or cytokine selected from GZMa, GZMb, CSF2, I1.2, CXCL9, CXCL10,
CXCL11, and CXCL13 in a mammal that has been administered the antibody by at least a 2-
fold. In some embodiments, the level of the chemokine is measured 1 hout, 2 hours, 3 hours, 4
hours, 5 hours, or 6 hours after administration of the antibody. In some embodiments, the level
is an mRNA level. In some embodiments, the level is a protein level. In some embodiments,
the chemokine is CXCL11. In some embodiments, the level of the chemokine is measured 6
hours, 8 hours, 10 hours, 12 hours, 14 hours, 16 hours, 18 hours, 20 hours, 22 hours, 24 hours,
36 hours, or 48 hours after administration of the antibody. In some embodiments, the level of
the chemokine is measured 24 hours after administration of the antibody.

[0019] Insome embodiments, an agonist anti-ICOS antibody is provided, wherein the

antibody increases the level of at least one chemokine and/or cytokine mRNA selected from
GZMa, GZMb, CSF2, IL2, CXCL9, CXCL10, CXCL11, and CXCL13 in a mammal that has
been administered the antibody by at least a 2-fold. In some embodiments, an anti-ICOS
agonist antibody is provided, wherein the antibody increases the level of at least one
chemokine and/or cytokine selected from GZMa, GZMb, CSF2, IL2, CXCL9, CXCL10, and
CXCLI11 in a mammal that has been administered the antibody by at least a 2-fold. In some
embodiments, the level of the chemokine is measured 1 hour, 2 hours, 3 hours, 4 hours, 5
hours, or 6 hours after administration of the antibody. In some embodiments, the level is an
mRNA level. In some embodiments, the level is a protein level. In some embodiments, the
chemokine is CXCL11. In some embodiments, the level of the chemokine is measured 6
hours, 8 hours, 10 hours, 12 hours, 14 hours, 16 hours, 18 hours, 20 hours, 22 hours, 24 hours,
36 hours, or 48
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hours after administration of the antibody. In some embodiments, the level of the chemokine
is measured 24 hours after administration of the antibody. In some embodiments, the mammal
is a human. In some embodiments, the human has cancer. In some embodiments, the cancer is
selected from melanoma, non-small cell lung cancer (NSCLC), renal cell carcinoma (RCC),
gastric cancer, bladder cancer, diffuse large B-cell lymphoma (DLBCL), Hodgkin’s
lymphoma, ovarian cancer, head & neck squamous cell cancer (HNSCC), and triple negative
breast cancer (TNBC). In some embodiments, the cancer is selected from melanoma, gastric
cancer, head & neck squamous cell cancer (HNSCC), non-small cell lung cancer (NSCLQ),
and triple negative breast cancer (TNBC).

[0020] In some embodiments, an antibody that binds to ICOS is provided, wherein the
antibody increases the level of the ligand for NKp46 (NKp46-L) on T cells, In some
embodiments, the increased level of NKp46-L on T cells is determined using a soluble NKp46
extracellular domain in a flow cytometry assay. In some embodiments, the antibody increases
the level of NKp46-L on Treg cells more than the antibody increases the level of NKp46-L on
Teff cells. In some embodiments, the antibody increases CD16 shedding on NK cells.

[0021] In some aspects, an isolated nucleic acid encoding an antibody described herein is
provided. In some aspects, a vector comprising the nucleic acid is provided. In some aspects,
a host cell comprising the vector is provided. In some aspects, a host cell that produces an
antibody described herein is provided. In some aspects, a method for making an anti-ICOS
antibody is provided, comprising culturing the host cell under conditions suitable for
expression of the antibody. In some embodiments, the method comprises recovering the
antibody produced by the host cell.

[0022] In some aspects, a pharmaceutical composition is provided, which comprises an anti-
ICOS antibody described herein and a pharmaceutically acceptable carrier.

[0023] In some embodiments, methods of treating cancer are provided, comprising
-administering an effective amount of an anti-ICOS antibody described herein or a
pharmaceutical composition described herein. In some embodiments, the cancer is selected
from melanoma, non-small cell lung cancer (NSCLC), renal cell carcinoma (RCC), gastric
cancer, bladder cancer, diffuse large B-cell lymphoma (DLBCL), Hodgkin’s lymphoma,
ovarian cancer, head & neck squamous cell cancer (MNSCC), and triple negative breast cancer
(TNBC). In some embodiments, the cancer is selected from melanoma, gastric cancer, head &
neck squamous cell cancer (HINSCC), non-small cell lung cancer (NSCLC), and triple negative
breast cancer (TNBC).

[0024] In some embodiments, use of an anti-ICOS antibody described herein or a

pharmaceutical composition described herein is provided in the manufacture of a medicament
for increasing the number of T effector (Teff) cells in a mammal. In some embodiments, a
method of increasing the number of T effector (Teff) cells in a mammal is provided,

comprising administering an effective amount of an anti-ICOS
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antibody described herein or a pharmaceutical composition described herein. In some
embodiments, the method further comprises activating Teff cells. In some embodiments, use of
an anti-ICOS antibody described herein or a pharmaceutical composition described herein is
provided in the manufacture of a medicament for activating T effector (Teff) cells in a
mammal. In some embodiments, a method of activating T effector (Teff) cells in a mammal is
provided, comprising administering an effective amount of an anti-ICOS antibody described
herein or a pharmaceutical composition described herein. In some embodiments, a method of
increasing the ratio of Teff cells to Treg cells in a mammal is provided, comprising
administering an effective amount of an anti-ICOS antibody described herein or a
pharmaceutical composition described herein. In some embodiments, the Teff cells are CD4+
FoxP3- T cells. In some embodiments, the Teff cells are CD4+ FoxP3- T cells and CD8+ T
cells. In some embodiments, the Teff cells are CD8+ T cells. In some embodiments, the
method further comprises decreasing the number of T regulatory (Treg) cells.

[0025] In some embodiments, use of an anti-ICOS antibody described herein or a
pharmaceutical composition described herein is provided in the manufacture of a medicament
for decreasing the number of T regulatory (Treg) cells in a mammal. In some embodiments, a
method of decreasing the number of T regulatory (Treg) cells in 2 mammal is provided,
comprising administering an effective amount of an anti-ICOS antibody described herein or a
pharmaceutical composition described herein. In some embodiments, the Treg cells are CD4++
FoxP3+ T cells.

[0026] In some embodiments, use of an anti-ICOS antibody described herein is provided in
the manufacture of a medicament for increasing the level of at least one chemokine and/or
cytokine mRNA selected from GZMa, GZMb, CSF2, IL2, CXCL9, CXCL10, CXCLI11, and
CXCL13 in a mammal. In some embodiments, a method of increasing the level of at least one
chemokine and/or cytokine selected from GZMa, GZMb, CSF2, IL2, CXCL9, CXCL190,
CXCL11, and CXCL13 in 2 mammal is provided, comprising administering to the mammal an
antibody provided herein. In some embodiments, the level of at least one chemokine is
increased by at least 2-fold or at least 3-fold. In some embodiments, the level of the
chemokine is measured 1 hour, 2 hours, 3 hours, 4 hours, 5 hours, or 6 hours after
administration of the antibody. In some embodiments, the level is an mRNA level. In some
embodiments, the level is a protein level. In some embodiments, the chemokine is CXCL11.
In some embodiments, the level of the chemokine is measured 6 hours, 8 hours, 10 hours, 12
hours, 14 hours, 16 hours, 18 hours, 20 hours, 22 hours, 24 hours, 36 hours, or 48 hours after
administration of the antibody. In some embodiments, the level of the chemokine is measured
24 hours after administration of the antibody. In some embodiments, the mammal is a human.
In some embodiments, the human has cancer. In some embodiments, the cancer is selected
from melanoma, non-small cell lung cancer (NSCLC), renal cell carcinoma (RCCOC), gastric
cancer, bladder cancer, diffuse large B-cell lymphoma (DLBCL), Hodgkin’s lymphoma,
ovarian cancer, head & neck squamous cell cancer (HNSCC), and triple negative breast cancer
(TNBC). In some embodiments, the cancer is selected from melanoma, gastric cancer, head &
neck squamous cell cancer (HNSCC), non-small cell lung cancer (NSCLC), and triple negative
breast cancer (TNBC).

[0027] In some embodiments, the mammal is a human.
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WHAT IS CLAIMED 1S:

L. An isolated monoclonal antibody that binds to ICOS, wherein the antibody

comprises:

(a) HCDR1 comprising the amino acid sequence of SEQ ID NO: 62; (b) HCDR2
comprising the amino acid sequence of SEQ ID NO: 63; (¢) HCDR3 comprising the
amino acid sequence of SEQ ID NO: 64; (d) LCDR1 comprising the amino acid
sequence of SEQ ID NO: 65; (e) LCDR2 comprising the amino acid sequence of
SEQ ID NO: 66; and (f) LCDR3 comprising the amino acid sequence of SEQ ID
NO: 67.

2. The antibody of c¢laim 1, which comprises a heavy chain variable region (VH)

and a light chain variable region (Vi), wherein:
the Vy is at least 90% identical to the amino acid sequence of SEQ ID NOf 60
and the V), is at [east 90% 1identical to the amino acid sequence of SEQ ID NO:
61.

3. The antibody of claim 1 or claim 2, which comprises a heavy chain variable

region (Vi) and a light chain variable region (V1), wherein:
the Vy comprises the amino acid sequence of SEQ ID NO: 60 and the Vi
comprises the amino acid sequence of SEQ ID NO: 61.

4. The antibody of any one of the preceding claims, wherein the antibody is a

chimeric antibody or a humanized antibody.

5. ‘The antibody of any one of the preceding claims, wherein the antibody is an

antibody fragment selected from a Fab, Fab’, Fv, scFv or (Fab’), fragment.

6. The antibody of any one of claims 1 to 4, wherein the antibody is a full length
antibody.
7. The antibody of claim 6, wherein the antibody comprises an IgG1 heavy chain

constant region or an IgG3 heavy chain constant region.

8. The antibody of claim 6, wherein the heavy chain comprises the amino acid
sequence of SEQ ID NO: 188 and the light chain comprises the amino acid sequence of SEQ
ID NO: 189.

9. The antibody of any one of the preceding claims, wherein administration of the
antibody to a mammal results in an increase in T effector (Teff) cells in the mammal.

10.  The antibody of any one of the preceding claims, wherein administration of the
antibody to a mammal results in activation of T effector (Teff) cells in the mammal.

11.  The antibody of claim 9 or claim 10, wherein the Teff cells are CD4+ FoxP3- T

cells:
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12. The antibody of claim 9 or claim 10, wherein the Teff cells are CD4+ FoxP3- T
cells and CD&+ T cells.

13. The antibody of claim 9 or claim 10, wherein the Teff cells are CD8+ T celis.

14. The antibody of any one of the preceding claims, wherein administration of the
antibody to a mammal results in a decrease in T regulatory (Treg) cells in the mammal,

15.  The antibody of claim 14, wherein the Treg cells are CD4+ FoxP3+ T cells.

16.  Anisolated nucleic acid encoding the antibody of any one of claims 1 to 15.

17. A vector comprising the nucleic acid of claim 16.

18. A host cell comprising the vector of claim 17,

19. A host cell that produces the antibody of any one of claims 1 to 15.

20. A method for making an anti-ICOS antibody, comprising culturing the host cell
of claim 19 under conditions suitable for expression of the antibody.

21. The method of claim 20, further comprising recovering the antibody produced
by the host cell.

22. A pharmaceutical composition comprising the anti-ICOS antibody of any one of
claims 1 to 15 and a pharmaceutically acceptable carrier.

23.  Use of the anti-ICOS antibody of any one of claims 1 to 15 or the
pharmaceutical composition of claim 22 in the manufacture of a medicament for treating
cancer in a mammal.

24, The use of claim 23, wherein the cancer is selected from melanoma, non-small
cell lung cancer (NSCLC), renal cell carcinoma (RCC), gastric cancer, bladder cancer, diffuse
large B-cell lymphoma (DIL.BCL), Hodgkin’s lymphoma, ovarian cancer, head & neck
squamous cell cancer (HNSCC), and triple negative breast cancer (TNBC).

25.  The use of claim 24, wherein the cancer is selected from melanoma, gastric
cancer, head & neck squamous cell cancer (HNSCC), non-small cell lung cancer (NSCLC),
and triple negative breast cancer (TNBC).

26. The use of any one of claims 23 to 25, wherein the mammal is a human.

27. The use of any one of claims 23 to 26, wherein the mammal is to be
administered at least one additional therapeutic agent.

28.  The use of claim 27, wherein the additional therapeutic agent is to be
administered concurrently or sequentially with the anti-ICOS antibody.

29.  The use of claim 27 or claim 28, wherein the additional therapeutic agent is
selected from an anti-PD-1 antibody and an anti-PD-L1 antibody.

30.  The use of claim 27 or claim 28, wherein the additional therapeutic agent is a

cancer vaccine.
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31. The use of claim 30, wherein the cancer vaccine is selected from a DNA
vaceine, an engineered virus vaccine, an engineered tumor cell vaccine, and a cancer vaccine
developed using necantigens.

32.  Use of an antibody of any one of claims 1 to 15 or the pharmaceutical
composition of claim 22 and at least one additional therapeutic agent in the-manufacture of a
medicament for treating cancer.

33.  The use of claim 32, wherein the additional therapeutic agent is selected from
an anti-PD-1 antibody and an anti-PD-L1 antibody.

34. The use of claim 32, wherein the additional therapeutic agent is a cancer
vaccine.

35. The use of claim 34, wherein the cancer vaccine is selected from a DNA
vaccine, an engineered virus vaceine, an engineered tumor cell vaccine, and a cancer vaccine
developed using neoantigens.

36. The use of any one of claims 32 to 35, wherein the cancer is selected from
melanoma, non-small cell lung cancer (NSCLC), renal cell carcinoma (RCC), gastric cancer,
bladder cancer, diffuse large B-cell lymphoma (DLBCL), Hodgkin’s lymphoma, ovarian
cancer, head & neck squamous cell cancer (HNSCC), and triple negative breast cancer
(TNBC).

37. The use of claim 36, wherein the cancer is selected from melanoma, gastric
cancer, head & neck squamous cell cancer (HNSCC), non-small cell lung cancer (NSCLC),
and triple negative breast cancer (INBC).

38. An antibody of any one of claims 1 to 15 or the pharmaceutical composition of
claim 22 for use in treating cancer.

39, The antibody of claim 38, wherein the cancer is selected from melanoma, non-
small cell lung cancer (NSCLC), renal cell carcinoma (RCC), gastric cancer, bladder cancer,
diffuse large B-cell lymphoma (DLBCL), Hodgkin’s lymphoma, ovarian cancer, head & neck
squamous cell cancer (HNSCC), and triple negative breast cancer (INBC).

40.  The antibody of claim 38, wherein the cancer is selected from melanoma,
gastric cancer, head & neck squamous cell cancer (HNSCC), non-small cell lung cancer
(NSCLC), and triple negative breast cancer (TNBC).

41. The antibody of any one of claims 38 to 40, wherein the mammal is a human.

42. The use of any one of claims 23 to 37, wherein Teff cells are activated
following administration of the anti-ICOS antibody.

43, The use of any one of claims 23 to 37 and 42, wherein the number of Teff cells

is increased following administration of the anti-ICOS antibody.
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44. The use of claim 42 or claim 43, wherein the Teff cells are CD4+ FoxP3- T
cells.

45. The use of any one of claims 42 to 44, wherein the Teff cells are CD4+ FoxP3-
T cells and CD8+ T cells.

46.  The use of any one of claims 42 to 45, wherein the Teff cells are CD8+ T cells.

47.  The use of any one of claims 23 to 37 and 42 to 46, wherein the number of T
regulatory (Treg) cells is decreased following administration of the anti-ICOS antibody.

48. The use of claim 47, wherein the Treg cells are CD4+ FoxP3+ T cells.

49.  The use of any one of claims 23 to 26, wherein the mammal is to be
administered at least one additional therapeutic agent.

50. The use of claim 49, wherein the additional therapeutic agent is to be
administered concurrently or sequentially with the anti-ICOS antibody.

51. The use of claim 50, wherein the additional therapeutic agent is a PD-1 therapy.

52.  The use of any one of claims 49 1o 51, whercin the additional therapeutic agent

is selected from an anti-PD-1 antibody and an anti-PD-L1 antibody.

53. The use of claim 49 or claim 50, wherein the additional therapeutic agent is a
cancer vaccine.
54. The use of claim 53, wherein the cancer vaccine is selected from a DNA

vaccine, an engineered virus vaccine, an engineered tumor cell vaccine, and a cancer vaccine
developed using neoantigens.

55. The use of any one of claims 23 to 27 and 42 to 54, wherein a sample of the
cancer has been determined to express ICOS.

56, The use of claim 55, wherein the sample shows 1+, 2+, or 3+ staining of ICOS
by immunohistochemistry (IHC).

57.  The use of any one of claims 23 to 37 and 42 to 56, wherein the sample has
been determined to have a low level of PD-L1.

58.  The use of any one of claims 23 to 37 and 42 (o 56, wherein the sample has
been determined to be PD-L1-negative.

59.  The use of any one of claims 23 to 37 and 42 to 56, wherein the sample has
been determined to have an elevated level of PD-L1.

60.  The use of any one of claims 57 to 59, wherein PD-L1 levels are determined
using IHC.
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