CLAIMS

What is claimed:

2.

10.

An isolated antibody or antibody fragment thereof comprising an antig
binding region that binds to a V-domain Ig Suppressor of T cell Acti¥ation
(VISTA), wherein binding of the antibody or antibody frag}xxent 18 VISTA

modulates or enhances an immune response,

The antibody or antibody fragment of claim 1, wherein th¢/antibody
fragment is a Fab, F(ab’),, or scFv antibody fragment.

The antibody or antibody fragment of claim | whigh comprises an antibody

constant region.

The antibody or antibody fragment of clairf 1, wherein VISTA is expressed

on a hematopoietic cell.

The antibody or antibody fragment 4f claim 1, wherein the hematopoietic

cell is a myeloid lineage cell andfor a lymphocyte.

The antibody or antibody fidgment of claim 1, wherein the hematopoietic
cell is a monocyte or a nglitrophil.
The antibody or antibgfly fragment of claim 1, wherein the hematopoietic

cellisa T cell.

The antibody gf antibody fragment of claim 1, wherein the hematopoietic
cell is a B gfll, a natural killer (NK)) cell or a patural killer T (INKT) cell.

The gAtibody or antibody fragment of claim 1, wherein VISTA is expressed

tumor cell.

The antibody or antibody fragment of claim 1 wherein VISTA is expressed

in a tumor microenvironment (TME).
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16.
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18.
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The antibody or antibody fragment of any one of claims 1-10, further
comprising one or more heavy chain complementary determining regions
(CDRs) and one or more light chain CDRs; wherein the one or more hea

chain CDRs comprises an amino acid sequence selected from SEQ ID

ID NO:1-3 and wherein at least one light
chain comprises SEQ ID N@:4-6. '
An antibody or antibody/fragment according to claim 12, wherein at Jeast

rises the heavy chain variable region sequence as
shown in SEQ IDANO:37-40.

An antibody4r antibody fragment according to claim 12, wherein at least -,
one light
in SEQYID NO:41-45.

ain comprises the light chain variable region sequence as shown

antibody or antibody fragment according to claim 12, wherein at least
one heavy chain comprises the heavy chain variable region sequence as
shown in SEQ ID NO:37-40, and wherein at least one light chain comprises
the light chain variable region sequence as shown in SEQ ID NO: 41-45.
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21,

22.

23.

24,

25,

26.

27.

The antibody or antibody fragment of any one of claims 1-18, wherein the

antibody is a monoclonal antibody.

The antibody or antibody fragment of any one of claims 1-18, wherein the

antibody is a humanized antibody.

The antibody or antibody fragment of any one of claims 1-18, whegfin the

antibody comprises a human constant region.

An antibady or antibody fragment according to any one of ¢gaims 1-18,
wherein the antibody molecule is specific for an epitope pfithin the amino
acid sequence SEQ ID NO: 46.

The antibody or antibody fragment of any one of flaims 1-18, wherein the
antibody binds to an epitope of VISTA with ap/affinity of at least 1x10°

liter/mole.

The antibody or antibody fragment of afly one of claims 1-18, wherein the
antibody binds to an epitope of VISFA with an affinity of at least 1x10°*

litet/mole.

The antibody or antibody frg@ment of any one of claims 1-18, wherein the
antibody binds to an epitghe of VISTA with an affinity of at least 1x107
liter/mole.

The antibody or ody fragment of any one of claims 1-18, wherein the
raodulation of € immune response comprises an increase in CD45+
lenkocytes, Q4+ T cells, or CD8+ T cells, or a combination thereof, ora

decrease Yf VISTA-expressing immune cells.

The ghtibody or antibody fragment of any one of claims 1-18, wherein the
mgfiulation of the immune response comprises enhanced production of

ytokines, enhanced T-cell response, and/or modulates Foxp3 expression.

A composition comprising the antibody or antibody fragment of any one of

claims 1-27 and a pharmaceutically acceptable carrier, diluent, or excipient.
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29. A composition comprising:
a VISTA antagonist comprising an antibody or antibody fragment thereof
comprising an antigen binding region that binds to a V-domain Ig
Suppressor of T cell Activation (VISTA); and

a vaccine,

30. A pharmaceutical composition comprising:
an antibody or antibody fragment thereof comprising an apftigen binding
region that binds to a V-domain Ig Suppressor of T£ell Activation
(VISTA); and
a vaccine,
wherein binding of the antibody or antibody ffgment to VISTA

modulates or erhances an immune respghse,

31. A method for treating cancer in an individyal in need thereof, said method
comprising admipistering to the subjectyn effective amount of the antibody

or antibody fragment of any one of ¢faims 1-27.

32. A method for treating or prevenyfng cancer in an individual in need thereof,
said method comprising adngiistering to the individual an effective amount
of the composition of any/bne of claims 28-30, .

33. A method of treating g/ffancer in an individual in need thereof comprising:

antjffen binding region that binds to VISTA; wherein the antibody or
Mibody fragment binds to VISTA, thereby modulating or ephancing

an immune respoase to the cancer.,

e method of any one of Claims 31-32, wherein the individual is a

mamunal.

The method of any one of Claims 31-32, wherein the individual is a human.
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A method of treating a cancer in an individual in need thereof comprising
administering to the individual a therapeutically effective amount of a V-
domain Ig Suppressor of T cell Activation (VISTA) antagonist comprising
an antibody or antibody fragment thereof comprising an antigen binding
region that binds to VISTA; wherein the antibody or antibody fragment
binds to VISTA, thereby modulating or enhancing an immune responge to

the cancer.

The method of claim 36, wherein the cancer is a leukemia, lyfiphoma,

myelodisplastic syndrome or myeloma, or a combination ffereof.

~ The method of claim 37, wherein the leukemia is a tyfhphocytic leukemia or

a myelogenous leukemia.

The method of claim 37, wherein the leukemf4 is acute lymphoblastic
leukemia {(ALL), chronic lymphocytic leukemia (CLL), acute myeloid
(myelogenous) leukemia (AML), chropic myelogenous leukemia (CML);
hairy cell teukemia, T-cell prolympHocytic leukemia, large granular

Iymphocytic leukemia, or adult P-cell leukemia.

The method of claim 36, wh€rein the cancer is an acute myeloid

(myelogenous) leukemig{AML).
The method of claim/86, wherein the cancer is a chronic myelogenous

leukemia (CML).
The method of claim 36, wherein the cancer is a solid tamor,

The megtiod of claim 36, wherein the solid tumor is surrounded by a tumor
stfopfa comprising myeloid cells, T-cells, or a combination of myeloid cells
agfd T-cefls. '

The method of claim 42 or 43, wherein the solid tumor is infiltrated with

myeloid cells, T cells or a combination of myeloid cells and T-cells.

The method of claim 35, further comprising administering a vaceine.
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A method for suppressing tumor growth in an individual in need théreof, said
method comprising administering an effective - antibody or antibody

fragment of claims 1-27 to a subject in need thereof,

The method of any one of claims 31-46, wherein the composition, antibod
or fragment is administered parenterally or nonparenterally, for examplg,

infravenously, subcutaneously or orally.

The method of any one of claims 31-46, wherein the dosage of e
administered composition, antibody or fragment is 0.1-15 mgfkg per

administration.

“The method of any one of ¢laims 31-46, wherein the£omposition, antibody

or fragment is administered weekly, once every two weeks, once every three
weeks, once every month, once every 2 monthg or once every 3 months.

An antibody or fragment thereof that bindg/VISTA and which comprises an
antibody VI domain comprising 2 VH £DR 1 having an amino acid
sequence that is substantially similagfo SEQ ID NO:1, a VH CDR2 having
an amino acid sequence that is supfStantially similar to SEQ ID NO:2 and a

"VH CDR3 having an amino agfd sequence that is substantially similar to

SEQ ID NO:3, and which ffither comprises an antibody VL domain
comprising a VL CDRI Maving an amino acid sequence that is substantially
similar to SEQ JD N¢/'4, a VL. CDR2 having ap amino acid sequence that is

VL dopfain comprises a human framework region.

Ayf antibody or fragment thereof of claim 1, which comprises a whole
nfibody,

An isolated nucleic acid which comprises a nucleotide sequence encoding

the antibody of claim 1.
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An expression vector comprising the nucleic acid of claim 51 operably

linked to a promoter.
A host cell transformed with the expression vector of claim 52.

A method of producing antibody or frégment thereof of claim I, the méthod
comprising culturing host cells according to claim 53 under conditjdns for

production of said antibody or fragment.
The method according to claim 54 further comprising isolg#ing said antibody.

An article of manufacture comprising the composition/f claim 30 and a

container, and further comprising a package insert gr Iabel indicating that the

composition can be used to treat cancer.

An antibody or antibody fragment thereof, #herein the antibody is selected
from the group consisting of: VSTB112/S2), VSTB116 (85), VSTBIS

(S16), VSTBS0 (841), VSTBS3 (843 and VSTB60 (S47).

The antibody or antibody fragmgfit of any one of claims 1-10, finther

comprising one or more heayy chain complementary determining regions

"(CDRs) and one or more light chain CDRs of an antibody selected from the

group consisting of: VETB112 (S2), VSTB116 (S5), VSTBS5 (S16);
VSTBS50 (841), VSTBS3 (S43) and VSTB6O (847).
The antibody opntibody fragment of any one of claims 1-10, further
comprising #f least one heavy chain and at least one light chain of an
antibody gelected from the group consisting of: VSTB112 (82), VSTB116
(85), ¥STB95 (516), VSTB50 (841), VSTBS53 (S43) and VSTBGO (S47).

antibody or antibody fragment according to claim 12, wherein at least
one heavy chain comprises all three heavy chain CDRs of an antibody
selected from the group consisting of: VSTB112 (S2), VSTB116 (85),
VSTB95 (816), VSTBS0 (841), VSTBS3 (S43) and VSTB60 (S47).
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64,

65.

66.

67.

b8.

An antibody or antibody fragment according to claim 12, wherein at least
one light chain comprises all three light chain CDRs of an antibody selected
from the group consisting of: VSTB112 (S2), VSTBI116 (S5), VSTB9S
(S16), VSTBS50 (S41), VSTB53 (843) and VSTB60 (S47).

An antibody or antibody fragment according fo claim 12, wherein gfleast
one heavy chain comprises all three heavy chain CDRs of an angfbody
selected from the group consisting of: VSTB112 (S2), VSTPA16 (85),
VSTBIS5 (516), VSTBS0 (S41), VSTBS3 (S43) and VSTHH0 (847), and
wherein at least one light chain comprises all three lighffchain CDRs of an
antibody selected from the group consisting of: VSFB112 (S2), VSTB116
(85), VSTBYS (S16), VSTBS50 (S41), VSTB53 (§£3) and VSTB60 (847).

An antibody or antibody fragment accordingffo claim i?., wherein at leasi
one heavy chain comprises the heavy chg#h variable region sequence of an
antibody selected from the group congting of: VSTBI112 (82), VSTB116
(S5), VSTBOS (S16), VSTBS0 (S4/4, VSTBS3 (S43) and VSTB60 (S47).

An antibody or antibody fragrnt according to claim 12, wherein a'é least
one light chain comprises {fe light chain variable region sequence of an
antibody selected from fe group consisting oft VSTB112 (82), VSTB116
(S5), VSTBYS (S16)/VSTBS50 (S41), VSTBS3 (S43) and VSTBE0 (S47).
An antibody or agfbody fragment according to claim 12, wherein at least
one heavy chapfl comprises the heavy chain variable region sequence of an
antibody sejfcted from the group consisting of: VSTB112 (S2), VSTB116
(85), VSABYS5 (S16), VSTBS0 (S41), VSTBS3 (S43) and VSTB60 (S47),
and wherein at least one light chain comprises the light chain variable region
seghence of an antibod;y selected from the group consisiing of: VSTB112

2), VSTB116 (S5), VSTR9S (S16), V STBSO' (S41), VSTBS3 (S43) and
VSTB60 (S47). '

A method of treating a cancer in an individual in need thereof comprising:
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70.

71.

72.

73.
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administering to the individual a therapeutically effective amount ofa V-
domain Ig Suppressor of T cell Activation (VISTA) antagonist
comprising an antibody or antibody fragment thereof comprising

. antigen binding region that binds to VISTA; wherein the antibodyfor
antibody fragment binds to VISTA, thereby modulating or enpfincing
an jmmune response to the cancer; and

administering a second cancer treatment.

The method of claim 68, wherein the second cancer treatmght is surgery,
chemotherapy, radiation therapy, biologic therapy, targefed therapy, or

immunomodulatory therapy, or a combination theregf!

The composition of claim 29, pharmaceutical cgfiposition of claim 30, or
method of claim 45, wherein the vaccine is ajfiral vector vaccine, bacterial

vaccine, DNA vaccine, RNA vaccine, pepfde vaccine, or protein vaccine,
The method of claim 36, wherein the gancer is a lung cancer.

The method of claim 69, whereig/#he lung cancer is a non-small cell lung
carcinoma (NSCLC).

An isolated antibody or angbody fragment thereof comprising an antigen
binding region that bindgf 0 a V-domain Ig Suppressor of T cell Activation
{(VISTA), wherein thg tibody comprises an antibody VH domain
comprising 2 VH @DR1 having the amino acid sequence of SEQ ID NG:25,
a VH CDR2 hgfing the amino' acid sequence of SEQ ID NQO:26 and a VH
CDR3 havigé€ the amino acid sequence of SEQ ID NO:27, and which further

segflence of SEQ ID NO:29 and a VI, CDR3 having the amino acid sequence

The antibody or antibody fragment of claim 73, comprising one or more

humanized or human framework regions.
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82.
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The antibody or antibody fragment of any one of claims 73-76, w
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The antibody or antibody fragment of claim 74, wherein the antibody VH
domain comprises SEQ ID NO:37. ’

The antibody of claim 74 or 75, wherein the antibody VL domain (;ompris
SEQ ID NO:44.

ein the

antibody comprises a heavy chain constant region.

The antibody or antibody fragment of claim/9, wherein the IgG1 heavy
chain constant region comprises the amigé acid sequence of the IgG1 heavy

chain constant region present in SEQ J0) NO:61.

The antibody or antibody fragmepf of claim 79, wherein the IgG1 heavy

chain constant region has beerymodified to enhance protease resistance of the

antibody.
The antibody or antibody fragment of claim 81, wherein the IgG1 heavy

chain constant regionhat has been modified to enhance protease resistance

- of the antibody cophprises the amino acid sequence of the IgG1 heavy chain

constant region present in SEQ ID NO:60.

The antibody or antibody fragment of any one of claims 77-82, wherein the

antibody comprises a light chain_constant region,

Thyfantibody or antibody fragment of claim 83, wherein the light chain

bnstant region is a human light chain constant region.
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The antibody or antibody fragment of claim 84, wherein the human light
chain constant region comprises the amino acid sequence of the light chain

constant region present in SEQ ID NO:56,

The antibody or antibody fragment of any one of claims 73-85, whereip/
antibody comprises a heavy chain comprising SEQ ID NQ:60 and aMght
chain comprising SEQ ID NQO:56.

The antibody or antibody fragment of any one of claims 73-§6, wherein the
antibody comprises a heavy chain comprising SEQ ID N@61 and a light
chain comprising SEQ ID NO:56.

The antibody or antibody fragment of any one of flaims 73-87, wherein the
antibody or antibody fragment is expressed in #cell that is deficient in

fucosylation enzymes.

The antibody or antibody fragment of gfaim 88, wherein the cell is a Chinese
hamster ovary (CHO) cell.

A composition comprising the gitibody or antibody fragment of any one of
claims 73-89 and a pharmagfutically acceptable carrier, diluent, or excipient.
A method for treating cagfer in an individual in need thereof, said method
comprising administeplng to the subject an effective amount of the antibody
or antibody fragmeAt of any one of claims 73-89, or the composition of claim
90.

The methodlof claim 91, wherein the cancer is a lung cancer.

The method of claim 93, wherein the second cancer treatment is surgery,
chemotherapy, radiation therapy, biclogic therapy, targeted therapy, or

immunomodulatory therapy, or a combination thereof.
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A method for treating a non-small cell lung carcinoma (N SCLC) in an
individual in need thereof, said method comprising administering to the
subject an effective amount of the antibody or antibody fragment of any o

of claims 73-89, or the composition of claim 90.

The antibody or antibody fragment of claim 22, wherein the epitopgfs &

conformational epitope.

The antibody or antibody fragment of claim 96, wherein theffonformational
epitope comprises or is present within residues 103-111 gALTLLDSGL
(SEQ ID NO:62)) and 136-146 (VQTGKDAPSNC (S£Q ID NO:63)) of

‘human VISTA (SEQ ID NO:46). -

The antibody or antibody fragment of claim 99 wherein the conformational
epitope comprises or is present within residffes 24-36 (LLGPVDKGHDVTF
(SEQ ID NO:64)), and 54-65 (RRPIRNJTFQDL (SEQ ID:65) of

human VISTA (SEQ ID NO:46).

The antibody or antibody fragmefit of claim 96, wherein the conformational

‘epitope comprises amino acidffesidues in the FG loop of human VISTA

(SEQ ID NO:46).
A method of enhancing gh immune response in an individual in need thereof,

comprising administeAing to the individual a therapentically effective amount
of an antibody thaybinds V-domain Ig Suppressor of T cell Activation
(VISTA), or tibody fl;agment thereof, comprising an antigen binding
region that hifids to VISTA, thereby enhancing an immune response to the

cancer.
The ghethod of Claim 100, wherein the immune response is an antitumor

infmune response.,

A method of eliciting 2 biological response in an individual in need thereof,

comprising administering to the individual a therapeutically effective amount
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of an antibody that binds V-domain Ig Suppressor of T cell Activation
{VISTA), or an antibody fragment thereof, comprising an antigen binding
region that binds to VISTA, thereby enbancing an immune response to the

cancer, wherein the biological response is selected from the group congliting

of:
a. activation of monocytes;
b. induction of T-cell proliferation and cytokine secretioy
¢. increased survival of monocytes;
d. induction of antibody-dependent cell-mediated ¢ 4 totoxicity (ADCC)

in celis-expressing VISTA,; and

e. induction of antibody-dependent cellular gocytosis (ADCPj in
cells-expressing VISTA. .

103. Anisolated antibody or autibody fragment ghereof that competitively inhibits
binding of the antibody or antibody fraggfent of Claim 1 to human VISTA.

(SEQ ID NO:46).

104. The method of claim 91, wherein the A \cer is a bladder cancer.

105. The method of claim 91, wherg A the cancer is a breast cancer.
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CLAIMS

What is claimed:

1. An isolated antibody or antibody fragment thereof comprising an antigen
binding region that binds to a V-domain Ig Suppressor of T cell Activation
(VISTA), wherein binding of the antibody or antibody fragment to VISTA

modulates or enhances an immune response.

2. The antibody or antibody fragment of claim 1, wherein the antibody
fragment is a Fab, F(ab'),, or scFv antibody fragment.

3. The antibody or antibody fragment of claim 1 which comprises an antibody

constant region.

4. The antibody or antibody fragment of claim 1, wherein VISTA is expressed

on a hematopoietic cell.

5. The antibody or antibody fragment of claim 1, wherein the hematopoietic

cell is a myeloid lineage cell and/or a lymphocyte.

6. The antibody or antibody fragment of claim 1, wherein the hematopoietic

cell is a monocyte or a neutrophil.

7. The antibody or antibody fragment of claim 1, wherein the hematopoietic

cellisa T cell.

8. The antibody or antibody fragment of claim 1, wherein the hematopoietic
cell is a B cell, a natural killer (NK) cell or a natural killer T (NKT) cell.

0. The antibody or antibody fragment of claim 1, wherein VISTA is expressed

on a tumor cell.

10.  The antibody or antibody fragment of claim 1 wherein VISTA is expressed

in a tumor microenvironment (TME).

11.  The antibody or antibody fragment of any one of claims 1-10, further
comprising one or more heavy chain complementary determining regions

(CDRs) and one or more light chain CDRs; wherein the one or more heavy
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chain CDRs comprises an amino acid sequence selected from SEQ ID
NOs:1-3,7-9, 13-15, 19-21, 25-27, 31-33 and the one or more light chain
CDRs comprises an amino acid sequence selected from SEQ ID NOs:4-6,
10-12, 16-18, 22-24, 28-30, 34-36.

The antibody or antibody fragment of any one of claims 1-10, further

comprising at least one heavy chain and at least one light chain.

An antibody or antibody fragment according to claim 12, wherein at least

one heavy chain comprises SEQ ID NO:1-3.

An antibody or antibody fragment according to claim 12, wherein at least

one light chain comprises SEQ ID NO:4-6.

An antibody or antibody fragment according to claim 12, wherein at least
one heavy chain comprises SEQ ID NO:1-3 and wherein at least one light
chain comprises SEQ ID NO:4-6.

An antibody or antibody fragment according to claim 12, wherein at least
one heavy chain comprises the heavy chain variable region sequence as

shown in SEQ ID NO:37-40.

An antibody or antibody fragment according to claim 12, wherein at least
one light chain comprises the light chain variable region sequence as shown

in SEQ ID NO:41-45.

An antibody or antibody fragment according to claim 12, wherein at least
one heavy chain comprises the heavy chain variable region sequence as
shown in SEQ ID NO:37-40, and wherein at least one light chain comprises
the light chain variable region sequence as shown in SEQ ID NO: 41-45.

The antibody or antibody fragment of any one of claims 1-10, wherein the

antibody is a monoclonal antibody.

The antibody or antibody fragment of any one of claims 1-10, wherein the

antibody is a humanized antibody.
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The antibody or antibody fragment of any one of claims 1-10, wherein the

antibody comprises a human constant region.

An antibody or antibody fragment according to any one of claims 1-10,
wherein the antibody molecule is specific for an epitope within the amino

acid sequence SEQ ID NO: 46.

The antibody or antibody fragment of any one of claims 1-10, wherein the
antibody binds to an epitope of VISTA with an affinity of at least 1x107

liter/mole.

The antibody or antibody fragment of any one of claims 1-10, wherein the
antibody binds to an epitope of VISTA with an affinity of at least 1x10°®

liter/mole.

The antibody or antibody fragment of any one of claims 1-10, wherein the
antibody binds to an epitope of VISTA with an affinity of at least 1x10”

liter/mole.

The antibody or antibody fragment of any one of claims 1-10, wherein the
modulation of the immune response comprises an increase in CD45+
leukocytes, CD4+ T cells, or CD8+ T cells, or a combination thereof, or a

decrease in VISTA-expressing immune cells.

The antibody or antibody fragment of any one of claims 1-10, wherein the
modulation of the immune response comprises enhanced production of

cytokines, enhanced T-cell response, and/or modulates Foxp3 expression.

The antibody or fragment thereof of claim 12, wherein the variable light

chain VL domain comprises a human framework region.

The antibody or fragment thereof of claim 1, which comprises a whole

antibody.

The antibody or antibody fragment of any one of claims 1-10, further

comprising one or more heavy chain complementary determining regions
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(CDRs) and one or more light chain CDRs of an antibody selected from the
group consisting of: VSTB112 (S2), VSTB116 (S5), VSTB95 (S16),
VSTBS50 (S41), VSTB53 (S43) and VSTB60 (S47).

The antibody or antibody fragment of any one of claims 1-10, further
comprising at least one heavy chain and at least one light chain of an
antibody selected from the group consisting of: VSTB112 (S2), VSTB116
(S5), VSTB9YS (S16), VSTB50 (S41), VSTB53 (S43) and VSTB60 (S47).

An antibody or antibody fragment according to claim 12, wherein at least
one heavy chain comprises all three heavy chain CDRs of an antibody
selected from the group consisting of: VSTB112 (S2), VSTB116 (S5),
VSTB95 (S16), VSTBS0 (S41), VSTB53 (S43) and VSTB60 (S47).

The antibody or antibody fragment according to claim 12, wherein at least
one light chain comprises all three light chain CDRs of an antibody selected
from the group consisting of: VSTB112 (S2), VSTB116 (S5), VSTB95
(S16), VSTB50 (S41), VSTBS3 (S43) and VSTB60 (S47).

The antibody or antibody fragment according to claim 12, wherein at least
one heavy chain comprises all three heavy chain CDRs of an antibody
selected from the group consisting of: VSTB112 (S2), VSTB116 (S5),
VSTBI5 (816), VSTBS50 (S41), VSTB53 (S43) and VSTB60 (S47), and
wherein at least one light chain comprises all three light chain CDRs of an
antibody selected from the group consisting of: VSTB112 (S2), VSTB116
(S5), VSTB9S5 (S16), VSTBS0 (S41), VSTBS3 (S43) and VSTB60 (S47).

The antibody or antibody fragment according to claim 12, wherein at least
one heavy chain comprises the heavy chain variable region sequence of an
antibody selected from the group consisting of: VSTB112 (S2), VSTB116
(S5), VSTB9S5 (S16), VSTB50 (S41), VSTB53 (S43) and VSTB60 (S47).

The antibody or antibody fragment according to claim 12, wherein at least

one light chain comprises the light chain variable region sequence of an
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38.
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42.
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antibody selected from the group consisting of: VSTB112 (S2), VSTB116
(S5), VSTB9S5 (S16), VSTBS50 (S41), VSTBS53 (S43) and VSTB60 (S47).

The antibody or antibody fragment according to claim 12, wherein at least
one heavy chain comprises the heavy chain variable region sequence of an
anttbody selected from the group consisting of: VSTB112 (S2), VSTB116
(S5), VSTB9YS5 (S16), VSTB50 (S41), VSTB53 (S43) and VSTB60 (S47),
and wherein at least one light chain comprises the light chain variable region
sequence of an antibody selected from the group consisting of: VSTB112
(S2), VSTB116 (S5), VSTB9S5 (S16), VSTB50 (S41), VSTBS53 (S43) and
VSTB60 (S47).

The antibody or antibody fragment of claim 22, wherein the epitope is a

conformational epitope.

The antibody or antibody fragment of claim 38, wherein the conformational
epitope comprises or is present within residues 103-111 (NLTLLDSGL
(SEQ ID NO:62)) and 136-146 (VQTGKDAPSNC (SEQ ID NO:63)) of
human VISTA (SEQ ID NO:46).

The antibody or antibody fragment of claim 38, wherein the conformational
epitope comprises or is present within residues 24-36 (LLGPVDKGHDVTF
(SEQ ID NO:64)), and 54-65 (RRPIRNLTFQDL (SEQ ID NO:65) of human
VISTA (SEQ ID NO:46).

The antibody or antibody fragment of claim 38, wherein the conformational
epitope comprises amino acid residues in the FG loop of human VISTA
(SEQ ID NO:46).

A composition comprising the antibody or antibody fragment of any one of

claims 1-27 and a pharmaceutically acceptable carrier, diluent, or excipient.

A composition comprising:
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a VISTA antagonist comprising an antibody or antibody fragment thereof
comprising an antigen binding region that binds to a V-domain Ig
Suppressor of T cell Activation (VISTA); and

a vaccine.

The composition of claim 43, wherein the vaccine is a viral vector vaccine,
bacterial vaccine, DNA vaccine, RNA vaccine, peptide vaccine, or protein

vaccine.

A pharmaceutical composition comprising:
an antibody or antibody fragment thereof comprising an antigen binding
region that binds to a V-domain Ig Suppressor of T cell Activation
(VISTA); and
a vaccine,
wherein binding of the antibody or antibody fragment to VISTA

modulates or enhances an immune response.

The pharmaceutical composition of claim 45, wherein the vaccine is a viral
vector vaccine, bacterial vaccine, DNA vaccine, RNA vaccine, peptide

vaccine, or protein vaccine.

The use of the antibody or antibody fragment of any one of claims 1-27 in
the manufacture of a medicament for treating cancer in an individual in need

thereof.

The use of the composition of any one of claims 42, 43 and 45 in the
manufacture of a medicament for treating or preventing cancer in an

individual in need thereof.
The use of any one of Claims 47-48, wherein the individual is a mammal.
The use of any one of Claims 47-48, wherein the individual is a human.

The use of claim 50, wherein a vaccine is to be used in combination with the

medicament.
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The use of claim 51, wherein the vaccine is a viral vector vaccine, bacterial

vaccine, DNA vaccine, RNA vaccine, peptide vaccine, or protein vaccine.

The use of a V-domain Ig Suppressor of T cell Activation (VISTA)
antagonist in the manufacture of a medicament for treating a cancer in an
individual in need thereof; wherein the VISTA antagonist comprises an
antibody or antibody fragment thereof comprising an antigen binding region
that binds to VISTA; and wherein the antibody or antibody fragment binds to

VISTA, thereby modulating or enhancing an immune response to the cancer.

The use of claim 53, wherein the cancer is a leukemia, lymphoma,

myelodisplastic syndrome or myeloma, or a combination thereof.

The use of claim 54, wherein the leukemia is a lymphocytic leukemia or a

myelogenous leukemia.

The use of claim 54, wherein the leukemia is acute lymphoblastic leukemia
(ALL), chronic lymphocytic leukemia (CLL), acute myeloid (myelogenous)
leukemia (AML), chronic myelogenous leukemia (CML); hairy cell
leukemia, T-cell prolymphocytic leukemia, large granular lymphocytic

leukemia, or adult T-cell leukemia.

The use of claim 53, wherein the cancer is an acute myeloid (myelogenous)

leukemia (AML).

The use of claim 53, wherein the cancer is a chronic myelogenous leukemia

(CML).
The use of claim 53, wherein the cancer is a solid tumor.

The use of claim 53, wherein the solid tumor is surrounded by a tumor
stroma comprising myeloid cells, T-cells, or a combination of myeloid cells

and T-cells.

The use of claim 59 or 60, wherein the solid tumor is infiltrated with myeloid

cells, T cells or a combination of myeloid cells and T-cells.
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The use of claim 53, wherein the cancer is a lung cancer.

The use of claim 62, wherein the lung cancer is a non-small cell lung

carcinoma (NSCLC).

The use of the antibody or antibody fragment of claims 1-27 in the
manufacture of a medicament for suppressing tumor growth in an individual

in need thereof.

The use of any one of claims 47-51, 53-61 and 64, wherein the medicament
is suitable for parenteral or nonparenteral administration, for example,

intravenous, subcutaneous or oral administration,

The use of any one of claims 47-51, 53-61 and 64, wherein the dosage of the

composition, antibody or fragment is 0.1-15 mg/kg per administration.

The use of any one of claims 47-51, 53-61 and 64, wherein the medicament
is suitable for administering weekly, once every two weeks, once every three

weeks, once every month, once every 2 months, or once every 3 months.

An antibody or fragment thereof that binds VISTA and which comprises an
antibody VH domain comprising a VH CDR1 having an amino acid
sequence that is substantially similar to SEQ ID NO:1, a VH CDR2 having
an amino acid sequence that is substantially similar to SEQ ID NO:2 and a
VH CDR3 having an amino acid sequence that is substantially similar to
SEQ ID NO:3, and which further comprises an antibody VL domain
comprising a VL CDRI1 having an amino acid sequence that is substantially
similar to SEQ ID NO:4, a VL CDR2 having an amino acid sequence that is
substantially similar to SEQ ID NO:5 and a VL CDR3 having an amino acid
sequence that is identical to SEQ ID NO:6.

An isolated nucleic acid which comprises a nucleotide sequence encoding

the antibody of claim 1.

An expression vector comprising the nucleic acid of claim 69 operably

linked to a promoter.
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A host cell transformed with the expression vector of claim 70.

A method of producing antibody or fragment thereof of claim 1, the method
comprising culturing host cells according to claim 71 under conditions for

production of said antibody or fragment.
The method according to claim 72 further comprising isolating said antibody.

An article of manufacture comprising the composition of claim 45 and a
container, and further comprising a package insert or label indicating that the

composition can be used to treat cancer.

An antibody or antibody fragment thereof, wherein the antibody is selected
from the group consisting of: VSTB112 (S2), VSTB116 (S5), VSTB95
(S16), VSTBS50 (S41), VSTBS3 (S43) and VSTB60 (S47).

The use of a V-domain Ig Suppressor of T cell Activation (VISTA)
antagonist in the manufacture of a medicament for treating a cancer in an
individual in need thereof;
wherein the VISTA antagonist comprises an antibody or antibody
fragment thereof comprising an antigen binding region that binds to
VISTA; wherein the antibody or antibody fragment binds to VISTA,
thereby modulating or enhancing an immune response to the cancer;
and
wherein the medicament is used in combination with a second cancer

treatment.

The use of claim 76, wherein the second cancer treatment is surgery,
chemotherapy, radiation therapy, biologic therapy, targeted therapy, or

immunomodulatory therapy, or a combination thereof.

An isolated antibody or antibody fragment thereof comprising an antigen
binding region that binds to a V-domain Ig Suppressor of T cell Activation
(VISTA), wherein the antibody comprises an antibody VH domain
comprising a VH CDR1 having the amino acid sequence of SEQ ID NO:25,
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a VH CDR2 having the amino acid sequence of SEQ ID NO:26 and a VH
CDR3 having the amino acid sequence of SEQ ID NO:27, and which further
comprises an antibody VL domain comprising a VL CDR1 having the amino
acid sequence of SEQ ID NO:28, a VL CDR2 having the amino acid
sequence of SEQ ID NO:29 and a VL CDR3 having the amino acid sequence
of SEQ ID NO:30.

The antibody or antibody ﬁagment of claim 78, comprising one or more

humanized or human framework regions.

The antibody or antibody fragment of claim 79, wherein the antibody VH
domain comprises SEQ ID NO:37.

The antibody of claim 79 or 80, wherein the antibody VL domain comprises
SEQ ID NO:44.

The antibody or antibody fragment of any one of claims 78-80, wherein the

antibody comprises a heavy chain constant region.

The antibody or antibody fragment of claim 82, wherein the heavy chain

constant region is a human heavy chain constant region.

The antibody or antibody fragment of claim 82, wherein the heavy chain

constant region is an IgG1 heavy chain constant region.

The antibody or antibody fragment of claim 84, wherein the IgG1 heavy
chain constant region comprises the amino acid sequence of the IgG1 heavy

chain constant region present in SEQ ID NO:61.

The antibody or antibody fragment of claim 84, wherein the IgG1 heavy
chain constant region has been modified to enhance protease resistance of the

antibody.

The antibody or antibody fragment of claim 86, wherein the IgG1 heavy

chain constant region that has been modified to enhance protease resistance
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of the antibody comprises the amino acid sequence of the IgG1 heavy chain

constant region present in SEQ ID NO:60.

The antibody or antibody fragment of claim 82, wherein the antibody

comprises a light chain constant region.

The antibody or antibody fragment of claim 88, wherein the light chain

constant region is a human light chain constant region.

The antibody or antibody fragment of claim 89, wherein the human light
chain constant region comprises the amino acid sequence of the light chain

constant region present in SEQ ID NO:56.

The antibody or antibody fragment of any one of claims 78-80, wherein the
antibody comprises a heavy chain comprising SEQ ID NO:60 and a light
chain comprising SEQ ID NO:56.

The antibody or antibody fragment of any one of claims 78-80, wherein the
antibody comprises a heavy chain comprising SEQ ID NO:61 and a light
chain comprising SEQ ID NO:56.

The antibody or antibody fragment of any one of claims 78-80, wherein the
antibody or antibody fragment is expressed in a cell that is deficient in

fucosylation enzymes.

The antibody or antibody fragment of claim 93, wherein the cell is a Chinese
hamster ovary (CHO) cell.

A composition comprising the antibody or antibody fragment of any one of

claims 78-94 and a pharmaceutically acceptable carrier, diluent, or excipient.

The use of the antibody or antibody fragment of any one of claims 78-94 in
the manufacture of a medicament for treating cancer in an individual in need

thereof.

The use of the composition of claim 95 in the manufacture of a medicament

for treating cancer in an individual in need thereof.
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The use of claim 96 or 97, wherein the cancer is a lung cancer.

The use of claim 96 or 97, wherein the medicament is used in combination

with a second cancer treatment.

The use of claim 99, wherein the second cancer treatment is surgery,
chemotherapy, radiation therapy, biologic therapy, targeted therapy, or

immunomodulatory therapy, or a combination thereof.
The use of claim 96 or 97, wherein the cancer is a bladder cancer.
The use of claim 96 or 97, wherein the cancer is a breast cancer.

The use of the antibody or antibody fragment of any one of claims 78-94 in
the manufacture of a medicament for treating a non-small cell lung

carcinoma (NSCLC) in an individual in need thereof.

The use of the composition of claim 95 in the manufacture of a medicament
for treating a non-small cell lung carcinoma (NSCLC) in an individual in

need thereof.

The use of an antibody or an antibody fragment thereof in the manufacture of
a medicament of enhancing an immune response in an individual in need
thereof, wherein the antibody binds V-domain Ig Suppressor of T cell
Activation (VISTA), and the antibody fragment comprises an antigen
binding region that binds to VISTA, thereby enhancing an immune response

to the cancer.

The use of Claim 105, wherein the immune response is an antitumor immune

response.

The use of an antibody or an antibody fragment thereof in the manufacture of
a medicament of eliciting a biological response in an individual in need
thereof, wherein the antibody binds V-domain Ig Suppressor of T cell
Activation (VISTA), and the antibody fragment comprises an antigen

binding region that binds to VISTA, thereby enhancing an immune response
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to the cancer, wherein the biological response is selected from the group

consisting of:

&

a. activation of monocytes;
b.

C.

induction of T-cell proliferation and cytokine secretion;

increased survival of monocytes;

induction of antibody-dependent cell-mediated cytotoxicity (ADCC)
in cells-expressing VISTA; and

induction of antibody-dependent cellular phagocytosis (ADCP) in
cells-expressing VISTA.

An isolated antibody or antibody fragment thereof that competitively inhibits

binding of the antibody or antibody fragment of Claim 1 to human VISTA
(SEQ ID NO:46).




